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Introduction

1 Introduction

1.1 About this Manual

This manual is a reference to TopSpin processing commands and parameters. Every
command is described on a separate page with its syntax and function as well and its main
input/output files and input/output parameters. Most of them are processing commands in the
sense that they manipulate the data. The manual, however, also includes several commands
that analyse data or send information to the screen or printer.

1.2 Conventions

Font and Format Conventions

Type of Information Font Examples
Shell Command, Arial bold Type or enter fromjdx
Commands, zg

“All that you can enter”

Button, Tab, Pane and Menu Names | Arial bold, initial letters | Use the Export To File

capitalized button.

“All that you can click” Click OK.

Click Processing...
Windows, Dialog Windows, Pop-up | Arial, initial letters The Stacked Plot Edit
Windows Names capitalized dialog will be displayed.
Path, File, Dataset and Experiment Arial Italics $tshome/exp/stan/nmr/
Names lists
Data Path Variables expno, procno,

Table Column Names
Field Names (within Dialog

Windows)

Parameters Arial in Capital Letters VCLIST
Program Code Courier go=2
Pulse and AU Program Names au_zgte
Macros edmac
Functions CalcExpTime ()
Arg_uments XAU (prog, arg)
Variables disk2, user2
AU Macro Courier in Capital REX

Letters PNO

Table 1.1: Font and Format Conventions

HO776SA3_4 004 9/398
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File/Directory Conventions

<tshome> - The TopSpin home directory (default C\:Bruker\Topspin under Windows (if C: is
the default drive) or /opt/topspin under Linux).

<userhome> - The user home directory.

Header Conventions

SYNTAX - Only included if the command described requires arguments.

USAGE IN AU PROGRAMS - Only included if an AU macro exists for commands described
here.

Commands Conventions

Please note that after the description of every command the related commands can be found
in the paragraph See Also. There the mentioned commands are linked and can be clicked. If
the mentioned commands are in parenthesis they have no own chapter in this manual, so
look for them in the index.

1.3 About Directions
TopSpin can process data up to 8-dimension. The directions of a dataset are indicated with
the terms F6, F5, F4, F3, F2 and F1 which are used as follows:
1D data
F1 - first and only direction
2D data
F2 - first direction (acquisition or direct direction)
F1 - second direction (indirect direction)
Commands like xf2 and abs2 work in the F2 direction. xf1, abs1 etc. work in F1. xfb, xtrf
etc. work in both F2 and F1.
3D data
F3 - first direction (acquisition or direct direction)
F2 - second direction (indirect direction)
F1 - third direction (indirect direction)
4D data

F4 - first direction (acquisition or direct direction)
F3 - second direction (indirect direction)

F2 - third direction (indirect direction)

F1 - fourth direction (indirect direction)

Commands like tf3 and tabs3 work in F3. tf2, tabs2 etc. work in F2. tf1, tabs1 etc. work in
F1.

Data with dimension > 3, can be processed with the command ftnd.

10 /398
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1.4 About Time and Frequency Domain Data

The result of an acquisition is a representation of intensity values versus acquisition time
(seconds); the data are in the time domain. The result of a Fourier transform is a
representation of intensity values versus frequency (Hz or ppm); the data are in the frequency
domain.

Examples of time domain data are:

* raw data (1D, 2D, and 3D)

» 1D data processed with bc, em or gm

» 2D data processed with xf2 (time domain in F1)

» 3D data processed with tf3 (time domain in F2 and F1)
Examples of frequency domain data are:

» 1D data processed with ft, ef, gf, efp, gfp, trf*

» 2D data processed with xfb, xf2, xf1, xtrf*

» 3D data processed tf3, tf2, tf1

Be aware: the commands trf* and xtrf* only perform a Fourier transform if the processing
parameter FT_mod (type edp) is set (see trf).

Time and frequency domain data can usually be distinguished by the data type (FID versus
spectrum) and axis labelling (Hz or ppm versus sec). The only unequivocal way to distinguish
them, however, is the processing parameter FT_mod (type dpp):

* FT_mod = no: no FT was done and the data are still in the time domain
 FT_mod = f*: FT was done and the data are in the frequency domain
* FT_mod =i*: FT and IFT was done and the data are again in the time domain

1.5 About Raw and Processed Data

The result of an acquisition are raw data. Raw data are data which have not been processed
in any way. They are stored in:

» <dir>/data/<user>/nmr/<name>/<expno>/
— fid - 1D raw data
— ser-2D or 3D raw data
The result of processing are processed data. They are stored in:
o <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
— 1r, 1i - 1D processed data
— 2rr, 2ir, 2ri, 2ii - 2D processed data
— 3rrr, 3irr, 3rir, 3rri - 3D processed data
Concerning their input data, processing commands can be divided into:
« commands which only work on raw data
« commands which only work on processed data
« commands which work on raw or processed data

1.5.1 Commands That Only Work On Raw Data

The following commands only work on raw data. If no raw data exist, they stop with an error
message.

HO776SA3_4 004 11/398
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* 1D commands bc, trf, addfid, convdta
e 2D commands xtrf, xtrf2, addser, convdta
* 3D commands tf3, convdta

1.5.2 Commands That Work on Raw Data or Processed Data

The following processing commands work on raw or processed 1D data:
* em, gm, sinm, gsin, sinc, gsinc, tm, traf, trafs,
- ft, ef, gf, efp, gfp
— They work on raw data if one of the following is true:
- no processed data exist (file 7rand/or 1i do not exist)
- processed data exist but they are already Fourier transformed
— They work on processed data if the following is true:
- processed data exist but they are not Fourier transformed
* add, addc, and, div, filt, Is, mul, mulc, or, rs, rv, xor, zf, zp
— They work on raw data if the parameter DATMOD = raw
— They work on processed data if the parameter DATMOD = processed
The following processing commands work on raw or processed 2D data:
» xfb, xf2, xf1
— They work on raw data if one of the following is true:
- the option raw is added, e.g. xfb raw
- no processed data (i.e. the file 2rr) exist
- the processing status parameter files procs or proc2s do not exist or are not readable
- for xf2: data are already Fourier transformed in F2
- for xf1: data are already Fourier transformed in F1
- for xfb: data are already Fourier transformed in both F2 and F1

- the processing status parameter PH_mod is set to ps (power spectrum) or mc (
magnitude spectrum) in F2 and/or F1

— They work on processed data if one of the following is true:
- the option proc is used, e.g. xfb proc
- none of the conditions for using raw data is fulfilled

1.5.3 Commands That Always Work on Processed Data

Several processing commands can, by definition, only work on processed data. If no
processed data exist, they stop with an error message.

On 1D data:
+ abs, absf, absd, apk, apk0, apk1, apks, bcm, sab, trfp, ift, ht, genfid, filt
On 2D data:

* abs2, abs1, abst2, abst1, sub2, sub1, sub1d2, sub1d1, bcm2, bcm1, xf2p, xf1p, xfbp,
xf2m, xf1m, xfbm, xf2ps, xf1ps, xfbps, sym, syma, symj, tilt, ptilt, ptilt1, rev2, rev1,
xif2, xif1, xht2, xht1, xtrfp, xtrfp2, xtrfp1, add2d, genser

On 3D data:
o tf2, tf1, tht3, tht2, tht1,tf3p, tf2p, tf1p,tabs3, tabs2, tabs1

12 /398 H9776SA3_4_004
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1.6 About Digitally Filtered Avance Data

The first points of the raw data measured on an Avance spectrometer are called group delay.
These points represent the delay caused by the digital filter and do not contain spectral
information. The first points of the group delay are always zero. The group delay only exists if
digital filtering is actually used, i.e. if the acquisition parameter DIGMOD is set to digital.

1.7 Usage of Processing Commands In Au Programs

Many processing commands described in this manual can also be used in AU programs. The
description of these commands contains an entry USAGE IN AU PROGRAMS. This means
an AU macro is available which is usually the name of the command in capitalized letters. If
the entry USAGE IN AU PROGRAMS is missing, no AU macro is available. Usually, such a
command requires user interaction and it would not make sense to put it in an AU program.
However, to use such a command in AU, use the XCMD macro which takes a TopSpin
command as argument. Examples are:

XCMD("edp")
XCMD("setdef ackn no")
AU programs can be set up with the command edau.

Most TopSpin commands can also be used in a TopSpin macro (see edmac) or Python
program (see edpy).

1.8 Clicking Commands from the TopSpin Menu

This manual describes all processing commands as they can be entered on the command
line. However, they can also be clicked in the TopSpin menu. Most commands can be found
under the Processing or Analysis menu. The corresponding command line commands are
specified in square brackets or appear on right-clicking the menu item.

1.9 User Specific Handling of Source Directories

The following paragraph describes the fundamental handling how TopSpin is searching for
information like pulse programs, parameter sets, AU programs, lists like VD-list and files like
intrng-files (see listing below, section Source Directories [ 14]). The information where to
find these files is stored in the definition of Source Directories in TopSpin. There each
TopSpin user can add/remove directories and change the order of directories. The order of
the directories defines the priority for TopSpin when searching for a file.

This function is complemented now with the function called Manage Source Directories.
There all user preferences regarding Directory Handling can be defined and are kept.

1.9.1 Examples of Use

The following examples describe the new user specific handling of Source Directories in
TopSpin in detail:

1. Protection of user defined files.

2. With the new user specific handling of Source Directories all user specific files can be
protected. If e.g. all user-files are stored in the own Home-Directory nobody else than the
actual user can read or modify any file, because this directory is read- and write protected.
This protection for example can be important for pulse program development.

3. Simple and secure working in laboratories with various spectrometers.
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4. All TopSpin installations that provide the basis for spectrometer control can use the same
directories. Manage Source Directories allows to use pulse programs from one common
directory so that all modifications and improvements can be used from all spectrometers
located in the laboratory. Hence, source directory handling becomes much more
comfortable.

1.9.2 Source Directories

In TopSpin users can specify individual directories for:
» Pulse Programs

* CPD Programs

» Shape Files

» Gradient Files

» Parameter Sets

* Macros

* Python Programs

* AU Programs

* VD Delay lists

* VP Loup Cont lists
* VC lists

* VA Amplitude lists

* VT Temperature lists
* F1 Frequency lists

* SP Shape lists

* DS Data Set lists

« Solvent Region Files
* Phase Program lists
* intrng files

* peakrng files

* baslpnts files

» base_info files

* peakilist files

* clevels files

* regfiles

* int2drng files
 Structure files

1.9.3 Default directories

The default paths for directories, e.g. Pulse Programs, are:
Bruker files in: .../exp/stan/nmr/lists/pp

User files in: .../exp/stan/nmr/lists/pp/user

The default path for lists, e.g. VD lists, is

Bruker/User files in: .../exp/stan/nmr/lists/vd
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1.9.4 How to Define User Specific Directories

&

* In the menu bar, click Setup Preferences .

 In the Preferences window, in the group Directories, in the line Manage source directories
for edpul, edau, etc. click Change.

< Preference:

Administration ltems | Administration tems ~
Window Settings Auto-open Iast used dataset when restarting Topspin
Processing Preferences

g Show TopSpin data examples directory n data browser
Text Editors
Regulated Environments | SEtup users for TopSpin-interal login/logoff and esign
Miscellaneous Automatic termination of TopSpin when idle time exceeded
(T2 CumEdian Automatic locking of TopSpin when idle ime exceeded
Directories
Acquistion Enable automatic command spooling
More Preferences Window Settings

Change fonts by ... points
Open new internal windows “cascaded” rather than 'maxim

Configure cascaded windows

*Arrange" internal windows is only applied to datasetwindows ||
Tabbed pane layout
Processing Preferences
Enable automatic data processing
Text Editors
Preferred teit editor Internal v

Text editor for edpul, edmac, edpy, .. always in foreground
Regulated Environments
Enable extended audit trailing

Enable GUI restrictions and protection of preferences
Miscellaneous
Collapse parameter edifors

Display EXPNO/PROCNO list when opening data

Record commands in protocol file

Language (change requires program restart!y English ¥

Use "Default Datastation” (restart required)
Mobile Connection
Cloud Configuration
Directories 2
< m J »

Please enter the source directories for the various types
of parameter files. Use 1 line per directory! The order of the directories
defines the prierity for TopSpin when searching for a file.
NOTE: Changes will not become effective before TopSpin restart
[c:\BrukeriTopspin4.0.0.b.12\exp\stan\nmrilistsippluser =
C\BrukenTopSpind 0.0 b.12\exp\stan\nmrilists\pp
Pulse Programs =
C:\Bruker\TopSpin4.0.0.b.12\exp\stan\nmrilists\c pdiuser
C\BrukenTopSpind 0.0 b 12\exp\staninmriiists\cpd
CPD Programs =
C:\Bruker\TopSpin4.0.0.b.12\exp\stan\nmr\lists'wave'user
CA\BrukenTopSpind 0.0 b 12\exp\staninmnlists\wave
Shape Files =
C\BrukertTopSpind 0.0 b 12\expistaninmnilists\gpluser
C:\Bruker\TopSpin4.0.0.b.12\exp\stan\nmr\lists'gp
Gradient Files =
C\BrukenTopSpind 0.0 b.12\exp\stan\nmripariuser
C\BrukertTopSpind 0.0 b 12\expistaninmripar
Parameter Sets =
C\BrukenTopSpind.0.0.b.12\exp\stan\nmrlists\maciuser
C\BrukenTopSpind. 0.0 b.12\expistaninmrilists\mac
Macros =
CA\BrukenTopSpind 0.0.b.12\exp\staninmnpy\user
C\BrukenTopSpind 0.0.b.12\exp\staninmnpy
Python Programs = C\BrukertTopSpind 0.0 b 12\expistaninmrpy'topsolids.
C:\Bruker\TopSpin4.0.0.b.12\exp\stan\nmr\py\biotop S
< | i »
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With this structure each user can define his own directories in an unlimited number.

This window enables the user to define the individual directories for all files as Pulse
Programs, AU Programs etc. For the complete list of Source Directories see paragraph
Source Directories [ 14].

The order of the directories defines the priority for TopSpin when searching for a file.
Note that changes will not become effective before TopSpin restarts.

1.9.5 How to Define User Specific Directories with Commands

User specific directories can also be configured from the corresponding reading/writing and
editing commands for the respective information like pulse programs, parameter sets, AU
programs, lists and files.

For defining special lists please enter the corresponding command in the command line:
» Pulse Programs (edpul)
* CPD Programs (edcpd)
» Shape Files (edshape)
» Parameter Sets (edpar)
* Macros (edmac)
* Python programs (edpy)
* AU Programs (edau)
» VD, VP, VC, VA, VT, F1, DS, Solvent Region Files, Phases (edlist)
* intrng Files, peakrng Files etc. (edmisc)

After entering the respective command in the command line, TopSpin will open the
corresponding window in appearance like the following window. Here the example for the
command edmisc:

& Miscellaneous Files: edmisc

Eile Options Help Source = C: PSpind 0.3 -
Find flle names v |enter any string, *. > Exclude Misc. type = [inteng - 1D integral ranges -
Class=| ~¥| Dim= ~ Show Recommended

Type=| ~| subType=| ~| SubTypeB=  ~| [ ResetFilters |
[

[clevels - 2D contour levels
Ireq - reference regions for
lit2drng - 20 integral ranges

Edt || Reaa write.

On the top right of this window the sources are listed in the pull-down menu and below the file
types are shown also in a pull-down menu.

All items can be edited, read, written or written new depending on user wishes.

» Click Options | Manage Source Directories to define user-specific directories for Source
Directories as described above.

Please note that in the following chapters where the respective commands for pulse
programs, parameter sets, AU programs, lists and files are described, we will always refer to
this chapter and the function Options | Manage Source Directories.
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2 TopSpin Parameters

2.1 About TopSpin Parameters

TopSpin parameters are divided in acquisition and processing parameters. In this manual, we
will mainly concern ourselves with processing parameters.

The following terms are used:

Processing Parameters

Parameters which must be set, for example by entering edp or clicking the Procpars tab, and
are interpreted by processing commands.

Acquisition Status Parameters

Parameters which are set by acquisition commands like zg. They represent the acquisition
status of a dataset and can be viewed, for example, by entering dpa or clicking the Acqupars
tab. Some acquisition status parameters are used as input by processing commands.

Processing Status Parameters

Parameters which are set by processing commands. They represent the processing status of
a dataset and can be viewed, for example, by dpp or by clicking the Procpars tab. Most
processing status parameters get the value of the corresponding processing parameter as it
was set by the user (edp). Some parameters, however, are explicitly set or modified by the
processing command.

Input Parameters
Parameters which are interpreted by processing commands. These can be:

» Processing parameters (set by the user). Most input parameters are processing
parameters.

» Acquisition status parameters (set by an acquisition command). An example is parameter
AQ_mod.

» Processing status parameters (set by the previous processing command). An example is
the parameter Sl set by ft and then interpreted by abs. This means you cannot change
the size between ft and abs.

Output Parameters
Parameters which are set or modified by processing commands. These can be:

* Processing status parameters. Examples are FT_mod and YMAX_p, set by ft. Most
output parameters are processing status parameters.

* Processing parameters. Examples are PHCO and PHC1, set by apk and SR and
OFFSET, set by sref.

Processing parameters can be set with the parameter editor edp and processing status
parameters can be viewed with dpp. Alternatively, each parameter can be set or viewed by
entering its name in lowercase letters on the command line. For example, the parameter Sl:

* si - set the parameter Sl
* s si - view the status parameter SI
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2.2

The dimensionality of the dataset is automatically recognized. For example, for a 2D dataset
the following dialog box is offered:

[t l
Size of real spectrum (F2, F1)
si= 1024 Js12
Ok | Cancel |

Since F1 is the acquisition direction and F2 the indirect direction, the 2D spectrum data will
acquire FID’s with 1024 points using 512 experiments. Although status parameters are
normally not changed by the user, a command like s si allows to do that. This, however,
could make the dataset inconsistent which can be checked with the command auditcheck.

Before any processing has been done, the processing status parameters of a dataset do not
contain significant values. After the first processing command, they represent the current
processing status of the data. Any further processing command will update the processing
status parameters.

After processing, the relevant processing status parameters are usually set to the same
values as the corresponding processing parameters. In other words, the command has done
what you told it to do. There are, however, some exceptions:

* When a processing command was interrupted, the processing status parameters might
not have been updated yet.

* Some processing parameters are modified by the processing command, e.g. STSI is
rounded to the next higher multiple of 16 by xfb. The rounded value is stored as the
processing status parameter.

» The values of some parameters are a result of processing. They cannot be set by the user
(they do not appear as processing parameters) but they are stored as processing status
parameters. Examples are NC_proc, S_DEV and TILT.

Parameter Values

With respect to the type of values they take, parameters can be divided into three groups:
» Parameters taking integer values, e.g. Sl, TDeff, ABSG, NSP.
» Parameters taking float or double values, e.g. LB, PHCO, ABSF1.
» Parameters using a predefined list of values, e.g. BC_mod, WDW, PSCAL.

You can easily see to which group a parameter belongs from the parameter editor opened by
entering edp or clicking the Procpars tab.

Note that the values of parameters which use a predefined list are actually stored as
integers.

The first value of the list is always stored as 0, the second value as 1 etc. The following table
shows the values of the parameter PH_mod as an example:

Parameter Value Integer Stored in the Proc(s) File
no 0
pk 1
mc 2
ps 3

18 /398

H9776SA3_4_004



TopSpin Parameters

2.3 Parameter Files

TopSpin parameters are stored in various files in the data set directory tree.

In a 1D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
— acqus - acquisition status parameters
» <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
— proc - processing parameters
— procs - processing status parameters

In a 2D Dataset:
 <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - F2 acquisition parameters
— acqu?2 - F1 acquisition parameters
— acqus - F2 acquisition status parameters
— acqu2s - F1 acquisition status parameters
 <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
— proc - F2 processing parameters
— proc2 - F1 processing parameters
— procs - F2 processing status parameters
— proc2s - F1 processing status parameters

In a 3D Dataset:

» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - F3 acquisition parameters
— acqu?2 - F2 acquisition parameters
— acqu3 - F1 acquisition parameters
— acqus - F3 acquisition status parameters
— acquZ2s - F2 acquisition status parameters
— acqu3s - F1 acquisition status parameters

 <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
— proc - F3 processing parameters
— proc2 - F2 processing parameters
— proc3 - F1 processing parameters
— procs - F3 processing status parameters
— proc2s - F2 processing status parameters
— proc3s - F1 processing status parameters
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24 List of Processing Parameters

This paragraph contains a list of all processing parameters with a description of their function
and the commands they are interpreted by. Please note that composite processing
commands like efp (which combines em, ft and pk) are not mentioned here. Nevertheless,
they interpret all parameters which are interpreted by the single commands they combine.
Processing parameters can be set from the parameter editor, which can be opened by
entering edp or clicking the Procpars tab. Alternatively, set the parameters by entering their
names in lowercase letters on the command line.

ABSF1 - low field limit of the region which is baseline corrected
* used in 1D, 2D and 3D data sets in all directions
* takes a float value (ppm) and must be greater than ABSF2
* interpreted by absf, apkf, abs1, abs2, abst*, absot*, zert*, tabs*

* The 1D commands abs and absd do not interpret ABSF1 because they work on the entire
spectrum. The command apkf, for automatic phase correction, uses ABSF1 as the left
limit of the region on which it calculates the phase values.

ABSF2 - high field limit of the region which is baseline corrected
* used in 1D, 2D and 3D data sets in all directions
« takes a float value (ppm), must be smaller than ABSF1
* interpreted by absf, apkf, abs2, abs1, abst*, absot*, zert*, tabs*

» The 1D commands abs and absd do not interpret ABSF2 because they work on the entire
spectrum. The command apkf, for automatic phase correction, uses ABSF2 as the right
limit of the region on which it calculates the phase values.

ABSG - degree of the polynomial which is subtracted in baseline correction
» used in 1D, 2D and 3D data sets in all directions
 takes an integer value between 0 and 5 (default is 5)
* interpreted by abs, absd, absf, abs2, abs1, abst*, absot*, tabs*

* A polynomial of degree ABSG is calculated by the baseline correction commands and
then subtracted from the spectrum.

ABSL - integral sensitivity factor with reference to the noise
« used in 1D data sets
+ takes a float value between 0 and 100 (default is 3)
* interpreted by abs, absd, absf

« Data points greater than ABSL*(standard deviation) are considered spectral information,
all other points are considered noise.

ALPHA - correction factor
» used in 2D data sets in F2 and F1
+ takes a float value
* interpreted by ptilt, ptilt1 and add2d

» For ptilt, F2 ALPHA is the tilt factor. For ptilt1, F1 ALPHA is the tilt factor. They must
have a value between -2.0 and 2.0. For add2d, F2 ALPHA is the multiplication factor for
the current dataset (see also parameter GAMMA).
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AQORDER - Acquisition order
» used in data sets with dimensionality = 3
+ takes one of the values 3217, 312 for 3D data
 takes one of the values 4321, 4312, 4231, etc. for 4D data
« takes ..... etc.
« only interpreted if AQSEQ is not set, by the processing commands ftnd and tf3

* AQORDER describes the order in which the indirect directions have been acquired. For
example, a 3D pulse program usually contains a double nested loop with loop counters
tdl and td2. If td1 is used in the inner loop and td2 in the outer loop, the acquisition
order is 312. Otherwise it is 321.

The acquisition order is normally evaluated from the acquisition status parameter AQSEQ.
Only if this parameter is not set, AQORDER is used.

ASSFAC - assign the highest or second highest peak as reference for scaling
» used in 1D data sets
 takes a float value (default is 0.0)
* interpreted by pp*, lipp*
« This parameter is interpreted as follows:

» If ASSFAC > 1, the second highest peak is used as reference for scaling, if the following is
true: h2 < hmax/ASSFAC, where h2 is the intensity of the second highest peak and hmax
the intensity of the highest peak. If this condition is false, the highest peak is used as
reference.

» Other values of ASSFAC have no effect on the plot scaling.

ASSWID - region excluded from second highest peak search
« used in 1D data sets
+ takes a float value (Hz, default is 0)
* interpreted by pp*, lipp*
« ASSWID is interpreted as follows:

» If abs(ASSFAC) > 1, a region of width ASSWID around the highest peak is excluded from
the search for the second highest peak

AUNMP - processing AU program name
» used in 1D, 2D and 3D data sets in the first direction
 takes a character string value
* interpreted by xaup

* |n all Bruker standard parameter sets, the parameter AUNMP is set to a suitable
processing AU program.

AZFE - integral extension factor
» used in 1D data sets
« takes a float value (ppm, default 0.1)
* interpreted by abs

HO776SA3_4 004 21/398



TopSpin Parameters

* Integral regions are extended at both sides by AZFE ppm. If this extension causes
adjacent regions to overlap, the centre of the overlap is used as the limit of the two
regions.

AZFW - minimum distance between peaks for independent integration
* used in 1D data sets
* takes a float value (ppm)
* interpreted by abs, Idcon, gdcon, mdcon

* If peaks are more than AZFW apart, they are treated independently. If peaks are less than
AZFW ppm apart, they are considered to be overlapping.

BCFW - filter width for FID baseline correction.
» used in 1D data sets
+ takes a float value (ppm)
* interpreted by bec when BC_mod = sfil or dfil

« sfil/gfil is used to suppress signals in the center of the spectrum. BCFW determines the
width of the region, around the center of the spectrum, which is affected by bc.

BC_mod - FID baseline correction mode
» used for 1D, 2D, and 3D dataset in all directions
 (only useful in the acquisition direction)
« takes one of the values no, single, quad, spol, gpol, sfil, gfil
* interpreted by bc, em, gm, ft, trf, xfb, xf2, xf1, xtrf*, tf*

* The values of BC_mod and the corresponding functions are shown in the next table. Most
commands evaluate BC_mod for the function to be subtracted but not for the detection
mode. The latter is then evaluated from the acquisition status parameter AQ_mod. This
means, for example, it does not matter if you set BC_mod to single or quad. Only trf and
xtrf* evaluate the detection mode from BC_mod and distinguish between BC_mod =
single and BC_mod = quad. The same counts for the values spol/qpol and sfil/qfil.

BC_mod Function Subtracted from | Detection Mode
the FID

no no function

single average intensity of the last | single channel
quarter of the FID

quad average intensity of the last | quadrature
quarter of the FID

spol polynomial of degree 5 ( single channel
least square fit)

qpol polynomial of degree 5 quadrature
(least square fit)

sfil Gaussian function of width | single channel
BCFW a

gfil Gaussian function of width | quadrature
BCFW a

Marion, Ikura, Bax, J. Magn. Res. 84, 425-420 (1989)
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COROFFS - correction offset for FID baseline correction
¢ used in 1D, 2D and 3D data sets in all directions
 takes a double value (Hz, default is 0.0)
* interpreted by bc, em, gm, trf, xfb, xf2, xf1, xtrf*, tf3, tf2, tf1

* COROFFS is only interpreted for BC_mod = gpol or dfil. The center of the baseline
correction is shifted by COROFFS Hz.

CURPLOT - Default plotter for Plot Editor
* used in 1D and 2D data sets
* interpreted by plot and autoplot

» The plotter set by CURPLOT overrides the plotter specified in the Plot Editor Layout. It
allows to use the same plotter for all layouts.

DATMOD - data mode: work on 'raw’ or 'processed data
* used in 1D data sets
» takes the value raw or proc
* interpreted by add, addc, and, div, filt, mul, mulc, Is, or, rs, rv, xor, zf, zp

DC - multiplication factor or addition constant
« used in 1D data sets
* takes a float value
* interpreted by add, addc, addfid and mulc

» For addc, DC is an addition constant. For add, addfid and mulc, DC is a multiplication
factor.

DFILT - Digital filter filename
* used in 1D data sets
» takes a character string value
* interpreted by filt
» The file specified by DFILT must reside in the directory: <tshome>/exp/stan/nmr/filt/1d

» and must be set up from a command shell. One standard file called threepoint is delivered
with TopSpin.

FCOR - first (FID) data point multiplication factor
» used in 1D, 2D and 3D data sets in all directions
« takes a float value between 0.0 and 2.0
* interpreted by ft, trf, xfb, xf2, xf1, xtrf, xtrfp, tf3, tf2, tf1

» For 1D digitally filtered Avance data (DIGMOD = digital), FCOR does not play a role
because the first raw data point is always zero. FCOR, however, allows to control the DC
offset of the spectrum in the following cases:

— on A*X data
— on Avance data measured in analog mode (DIGMOD = analog)
— on 2D/3D Avance data in the second/second+third direction
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FT_mod - Fourier transform mode
e used in 1D, 2D and 3D in all directions
« takes one of the values no, fsr, fqr, fsc, fqc, isr, igr, iqc, isc
* interpreted by trf, xtrf*, xtrfp*

+ the Fourier transform commands ft (1D), xfb, xf2, xf1 (2D) and tf* (3D) do not interpret
FT_mod because they evaluate the Fourier transform mode from the acquisition status
parameter AQ_mod. They do, however, set the processing status parameter FT_mod.

* The values of FT_mod have the following meaning:

FT_mod Fourier Transform Mode

no no Fourier transform

fsr forward, single channel, real

fqr forward, quadrature, real

fsc forward, single channel, complex
fqc forward, quadrature, complex

isr inverse, single channel, real

iqr inverse, quadrature, real

isc inverse, single channel, complex
iqc inverse, quadrature, complex

GAMMA - multiplication factor
+ used in 2D data sets in F2
* takes a float value
* interpreted by add2d
* GAMMA is the multiplication factor for the second dataset (see also parameter ALPHA).

GB - Gaussian broadening factor for Gaussian window multiplication
» used in 1D, 2D and 3D data sets in all directions
« takes a float value between 0.0 and 1.0
* interpreted by gm
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf* if WDW = EM or GM

INTBC - automatic baseline correction of integrals created by abs
« used in 1D data sets
« takes the value yes or no
* interpreted by li, lipp, lippf
* INTBC has no effect on integrals which were created interactively in the Integration mode.

INTSCL - scale 1D integrals relative to a reference dataset
« used in 1D data sets
» takes an integer value
* interpreted by li, lipp, lippf
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* INTSCL is used as follows:
— For INTSCL > 0, the integral values are scaled individually for each spectrum.

— For INTSCL = 0, the integrals on the plot will obtain the same numeric values as
defined interactively in the integration mode.

— For INTSCL = -1, scaling is performed relatively to the last spectrum plotted.

ISEN - integral sensitivity factor with reference to the largest integral
» used in 1D data sets
 takes a positive float value (default 128)
* interpreted by abs, absd, absf

* Only the regions of integrals which are larger (area) than the largest integral divided by
ISEN are stored.

LB - Lorentzian broadening factor for exponential window multiplication
* used in 1D, 2D and 3D data sets in all directions
+ takes a float value
* interpreted by em, gm
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf* if WDW = EM or GM
» LB must be positive for an exponential and negative for Gaussian window multiplication.

LEVO - lowest 2D contour level multiplication factor
» used in 2D data sets in F2
+ takes a positive float value (default is 35)
* interpreted by levcalc

« levcalc sets the lowest contour level to LEVO*S_DEV, where S_DEV (standard deviation)
is a processing status parameter.

LPBIN - number of points for linear prediction

* used in 1D, 2D and 3D data sets in all directions

» takes a positive integer value

* interpreted by ft, trf, xfb, xf2, xf1, xtrf*, tf*

 also interpreted by em, gm, *sin*, tm, traf*
For backward prediction, LPBIN represents the number of input points with a maximum of TD
- abs(TDoff). The default value of LPBIN is zero, which means all data points are used as
input. The status parameter LPBIN (dpp) shows how many input points were actually used.
For forward prediction, LPBIN can be used to reduce the number of prediction output points

as specified in the next table . Note: LPBIN only has an effect in the last two cases. If LPBIN
is smaller than TD or greater than 2*Sl this has the same effect as LPBIN = 0.

Parameter Values Normal Points | Predicted Points Zeroes
LPBIN =0, 2*SI < TD 2*Sl - -
LPBIN =0, TD < 2*Sl < D 2*Sl-TD -
2*TD

LPBIN =0, 2*TD < 2*SlI TD D 2*Sl - 2*TD
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Parameter Values Normal Points Predicted Points Zeroes
TD < LPBIN < 2*SI< 2*TD TD LPBIN - TD 2*S| - LPBIN
TD < LPBIN < 2*TD < TD LPBIN - TD 2*S| - LPBIN
2*S|

MAXI - maximum relative intensity for peak picking
* used in 1D data sets
+ takes a float value (cm)
* interpreted by pp*, li, lipp*

» only peaks with an intensity smaller than MAXI will appear in the peak list. MAXI can also
be set from the pp dialog box and, interactively, in peak picking mode.

MC2 - Fourier transform mode of the second (and third) direction

The processing parameter MC2 is only interpreted if the acquisition status parameter
FnMODE (dpa) does not exist or has the value undefined. FnNMODE must be set (with eda)
according to the experiment type before the acquisition is started. As MC2, FnMODE only
exists in the second (and third) direction. On data sets acquired with XWIN-NMR 2.6 or
earlier, MC2 is interpreted and must be set before the data are processed. The parameter
MC2:

* is used in 2D data sets in the second direction (F1)

* is used in 3D data sets in the second and third direction (F2 and F1)

« takes one of the values QF, QSEQ, TPPI, States, States-TPPI, echo-antiecho
* isinterpreted by xfb, xf2, xf1, xtrf*, tf*

ME_mod - FID linear prediction mode
* used in 1D, 2D and 3D data sets in all directions
« takes one of the values no, LPfr, LPfc, LPbr, LPbc, LPmifr, LPmifc
* interpreted by ft, trf, xfb, xf2, xf1, xtrf*, tf*
 also interpreted by em, gm, *sin*, tm, traf*
* The values of ME_mod have the following meaning:

LPfr forward LP on real data

LPfc forward LP on complex data

LPbr backward LP on real data

LPbc backward LP on complex data

LPmifr mirror image forward LP on real data
LPmifc mirror image forward LP on complex data

Linear prediction is only performed for NCOEF > 0. Furthermore, LPBIN and, for backward
prediction, TDoff play a role. The commands ft, xfb, xf2 and xf1 evaluate ME_mod but do
not distinguish between LPfr and LPfc nor do they distinguish between LPbr and LPbc. The
reason is that the detection mode (real or complex) is evaluated from the acquisition status
parameter AQ_mod. However, trf, xtrf and xtrf2 evaluate the detection mode from ME_mod.
In 1D, a combination of forward and backward prediction can be done by running trf with
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ME_mod = LPfc and trfp (or ft) with ME_mod = LPbc. In 2D, this would be the sequence xtrf
- xtrfp (or xfb). Note that not only Fourier transform but also window multiplication
commands perform linear prediction when ME_mod is set. This allows to easily see the effect
of linear prediction on the FID, for example by executing em with LB = 0.

MI - minimum relative intensity for peak picking
» used in 1D data sets
* takes a float value (cm)
* interpreted by pp*, i, lipp*

» only peaks with an intensity greater than Ml will appear in the peak list. Ml can also be set
from the pp dialog box and, interactively, in peak picking mode.

NCOEF - number of linear prediction coefficients
» used inon 1D, 2D and 3D data sets in all directions
 takes a positive integer value (default is 0)
* interpreted by ft, trf, xfb, xf2, xf1, xtrf*, tf*
 also interpreted by em, gm, *sin*, tm, traf*

* NCOEF is typically set to 2-3 times the number of expected peaks. For NCOEF = 0, no
prediction is done. Linear prediction also depends on the parameters ME_mod, LPBIN
and TDoff.

NLEV - number of positive contour levels in a 2D spectrum
« used in 2D data sets in the F2 direction
« takes positive integer value (default 6)
* interpreted by levcalc
» The total number of levels (positive and negative) calculated by levcalc is 2*NLEV

NOISF1 - low field (left) limit of the noise region
» used in 1D data sets
* takes a float value (ppm)
* interpreted by sino

» The noise in the region between NOISF1 and NOISF2 is calculated according to the
algorithm described for the command sino.

NOISF2 - high field (right) limit of the noise region
» used in 1D data sets
* takes a float value (ppm)
* interpreted by sino

* The noise in the region between NOISF1 and NOISF2 is calculated according to the
algorithm described for the command sino.

NSP - number of data points shifted during right shift or left shift
+ used in 1D data sets
« takes a positive integer value (default is 1)
* interpreted by Is and rs
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* NSP points are discarded from one end and NSP zeroes are added to the other end of the
spectrum.

NZP - number of data points set to zero intensity
« used in 1D data sets
 takes a positive integer value (default is 0)
* interpreted by zp
» zp sets the intensity of the first NZP points of the dataset to zero.

OFFSET - the ppm value of the first data point of the spectrum
e used in 1D, 2D and 3D data sets in all directions
* takes a float value (ppm)
» set by sref or interactive calibration

also set by accumulate
» The value is calculated according to the relation:
OFFSET = (SFO1/SF-1) * 1.0e6 + 0.5 * SW * SFO1/SF

Where SW and SFO1 are acquisition status parameters. In fact, the relation for OFFSET
depends on the acquisition mode. When the acquisition status parameter AQ_mod is
gsim, gseq or DQD, which is usually the case, the above relation counts. When AQ_mod
is gf, the following equation is used:

OFFSET = (SFO1/SF-1) * 1.0e6

PC - peak picking sensitivity
« used in 1D data sets
* takes a float value
* interpreted by pp*, i, lipp*

+ a spectral point is only a considered peak if it is a maximum which is greater than the
previous minimum plus 4*PC*noise. In addition to MI, PC provides an extra way of
controlling the peak picking sensitivity. It allows, for instance, to detect a shoulder on a
large peak.

PHCO - zero order phase correction value (frequency independent)
* used in 1D, 2D and 3D data sets in all directions
 takes a float value (degrees)
» set by apk, apks, apkf, apk0 on 1D data sets
» set interactively in Phase correction mode on 1D and 2D data sets
« interpreted by pk, xfbp, xf2p, xf1p, tf*p
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf3, tf2, tf1 when PH_mod = pk

+ PHCQO is one of the few examples where a processing parameter is set by a processing
command. For example, apk sets both the processing and processing status parameter
PHCO. pk reads the processing parameter and updates the processing status parameter.
For multiple phase corrections, the total zero order phase value is stored as the
processing status parameter PHCO.

PHC1 - first order phase correction value (frequency dependent)
* used in 1D, 2D and 3D data sets in all directions
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 takes a float value (degrees)

» set by apk, apks, apkf, apk1 on 1D data sets

+ set interactively in Phase correction mode on 1D and 2D data sets

* interpreted by pk, xfbp, xf2p, xf1p, tf*p

* interpreted by trf, xfb, xf2, xf1, xtrf*, tf3, tf2, tf1 when PH_mod = pk

» PHC1 is one of the few examples where a processing parameter is set by a processing
command. For example, apk sets both the processing and processing status parameter
PHCA1. pk reads the processing parameter and updates the processing status parameter.
For multiple phase corrections the total first order phase value is stored as the processing
status parameter PHC1.

PH_mod - phase correction mode
e used in 1D, 2D and 3D data sets in all directions
 takes one of the value no, pk, mc, ps
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf*
» The values of PH_mod are described in following table:

PH_mod Mode

no No phase correction

pk Phase correction according to PHCO and PHCA1
mc Magnitude calculation

ps Power spectrum

* The value PH_mod = pk is only useful if the phase values are known and the parameters
PHCO and PHC1 have been set accordingly. In 1D, they can be determined with apk or
apks, or, interactively, from the Phase correction mode. In 2D and 3D, they can only be
determined interactively.

PKNL - group delay compensation (Avance) or filter correction (A*X)
» used in 1D, 2D and 3D data sets in the first direction
« takes the value frue or false
* interpreted by ft, trf, xfb, xf2, xf1, xtrf*, tf*

* On A*X spectrometers, PKNL = true causes a non linear 5th order phase correction of the
raw data. This corrects possible errors caused by non linear behaviour of the analog
filters. On Avance spectrometers, PKNL must always be set to TRUE. For digitally filtered
data, it causes ft to handle the group delay of the FID. For analog data it has no effect.

PSCAL - determines the region with the reference peak for vertical scaling
* used in 1D data sets
» takes one of the values global, preg, ireg, pireg, sreg, psreg, noise
* interpreted by pp*, i, lipp*
« the values of PSCAL have the following meaning:
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PSCAL Peak used as reference for vertical scaling

global The highest peak of the entire spectrum.

preg The highest peak within the plot region.

ireg The highest peak within the regions specified in the reg file. If the reg
file does not exist, global is used.

pireg as ireg, but the peak must also lie within the plot region.

sreg The highest peak in the regions specified in scaling region file. This file

is specified by the parameter SREGLST. If SREGLST is not set or
specifies a file which does not exist, global is used.

psreg as sreg but the peak must also lie within the plot region.

noise The intensity of the noise.

» For PSCAL = ireg or pireg, the reg file is interpreted. The reg file can be created in
interactive integration mode and can be viewed or edited with the command edmisc reg.

» For PSCAL = sreg or psreg, the scaling region file is interpreted. This feature is used to
exclude the region in which the solvent peak is expected. The name of a scaling region file
is typically of the form NUCLEUS.SOLVENT, e.g. 1H.CDCI3. For all common nucleus/
solvent combinations, a scaling region file is delivered with TopSpin. These can be viewed
or edited with the command edlist scl. In several 1D standard parameter sets which are
used during automation, PSCAL is set to sreg and SREGLIST to NUCLEUS.SOLVENT as
defined by the parameters NUCLEUS and SOLVENT.

PSIGN - peak sign for peak picking
« used in 1D data sets
« takes the value pos, neg or both (default is pos)
* interpreted by pp*, lipp*

* in most 1D standard parameter sets PSIGN is set to pos which means only positive peaks
are picked

REVERSE - flag indicating to reverse the spectrum during Fourier transform
» used in 1D, 2D and 3D data sets in all directions
* takes the value true or false (default is false)
* interpreted by ft, trf, xfb, xf2, xf1, xtrf*, tf*

» Reversing the spectrum can also be done after Fourier transform with the commands rv
(1D) or rev2, rev1 (2D).

SF - spectral reference frequency
« used in 1D, 2D and 3D data sets in the first direction
 takes a positive float value
» set by sref or interactive calibration
 sref calculates SF according to the relation:
* SF=BF1/(1.0+RShift * 1e-6)

* Where RShift is taken from the edlock table and BF1 is an acquisition status parameter.
SF is interpreted by display and plot routines for generating the axis (scale) calibration.
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Sl - size of the processed data
¢ used in 1D, 2D and 3D data sets in all directions
» takes an integer value

* interpreted by processing commands which work on the raw data (commands working on
processed interpret the processing status parameter Sl)

» The total size of the processed data (real+imaginary) is 2*Sl. In Bruker standard
parameter sets (see rpar), Sl is set to TD/2, where TD is an acquisition status parameter
specifying the number of raw data points.

SIGF1 - low field (left) limit of the signal region
+ used in 1D and 2D data sets
 takes a float value (ppm), must be greater than SIGF2
* interpreted by sino

» If SIGF1 = SIGF2, the signal region is defined by the entire spectrum minus the first 16th
part or, if the scaling region file exists, by the regions in this file. The name of the scaling
region file is NUC1.SOLVENT where NUC1 and SOLVENT are acquisition status
parameters.

» SIGF1 is also used in 2D data sets as the low field limit for 2D baseline correction by
abst2, abst1, absot2, absot1, zert1, and zert2.

SIGF2 - high field (right) limit of the signal region
» used in 1D and 2D data sets
 takes a float value (ppm), must be smaller than SIGF1
* interpreted by sino

» If SIGF1 = SIGF2, the signal region is defined by the entire spectrum minus the first 16th
part or, if the scaling region file exists, by the regions in this file. The scaling region file is
defined as NUC1.SOLVENT where NUC1 and SOLVENT are acquisition status
parameters.

» SIGF2 is also used in 2D data sets as the high field limit for 2D baseline correction by
abst2, abst1, absot2, absot1, zert1, and zert2.

SINO - signal to noise ratio
» used in 1D data sets
* takes a float value
» used in AU as an acquisition criterion (not used by processing commands)

+ the processing parameter SINO (set with edp) can be used in an AU program to specify a
signal/noise ratio which must be reached in an acquisition. The acquisition runs until the
value of SINO is reached and then it stops. An example of such an AU program is
au_zgsino. SINO can be set with edp but not from the command line. The reason is that
entering sino on the command line would execute the command sino. Note that the
processing parameter SINO (edp) has a different purpose than the processing status
parameter SINO (dpp). The latter represents the signal to noise ratio calculated by the
processing command sino.

SREGLST - name of the scaling region file
« used in 1D data sets
 takes a character string value
* interpreted by li, lipp* if PSCAL = sreg or psreg
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* interpreted by sino

+ scaling region files contain the regions in which the reference peak is searched. They are
used to exclude the region in which the solvent peak is expected. Because this region is
nucleus and solvent specific the name of a scaling region file is of the form
NUCLEUS.SOLVENT, e.g. 1H.CDCI3. For all common nucleus/solvent combinations, a
scaling region file is delivered with TopSpin. They can be viewed or edited with edlist scl.

SSB - sine bell shift
* used in 1D, 2D and 3D data sets in all directions
« takes a positive float value
 interpreted by sinm, gsin, sinc, gsinc
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf* if WDW = sine, gsine, sinc or gsinc

SR - spectral reference

» used in 1D, 2D and 3D data sets in all directions

« takes a float value (Hz)

» set by sref or interactive calibration

» The spectral reference is calculated according to the relation:
SR = SF - BF1

STSI - strip size: number of output points of strip transform
e used in 1D, 2D and 3D data sets in all directions
 takes an integer value between 0 and Sl (default 0)
* interpreted ft, trf, xfb, xf2, xf1, xtrf, xtrf2, tf3, tf2, tf1

* During strip transform, only the region determined by STSI and STSR is stored. For STSI
= 0, a normal (full) transform is done. STSI is always rounded; in 1D to the next lower
multiple of 4, in 2D and 3D to the next higher multiple of 16. Furthermore, when the 2D
(3D) data are stored in submatrix (subcube) format, STSI is rounded to the next multiple of
the submatrix (subcube) size.

STSR - strip start: first output point of a strip transform
» used in 1D, 2D and 3D data sets in all directions
« takes an integer value between 0 and Sl (default 0)
* interpreted ft, xfb, xf2, xf1, xtrf, xtrf2, tf3, tf2, tf1
* During strip transform, only the region determined by STSI and STSR is stored.

TDeff - number of raw data points to be used for processing
» used in 1D, 2D and 3D data sets in all directions
+ takes an integer value between 0 and TD (default is 0 which means all)
* interpreted by processing commands which work on the raw data

» The first TDeff raw data points are used for processing. For TDeff = 0, all points are used,
with a maximum of 2*Sl.
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TDoff - number of raw data points ignored or predicted
¢ used in 1D, 2D and 3D data sets in all directions
* integer value between 0 and TD (default is 0)
* interpreted by 2D and 3D processing commands which work on raw data

» The first raw data point that contributes to processing is shifted by TDoff points. For 0 <
TDoff < TD the first TDoff raw data points are cut off at the beginning and TDoff zeroes
are appended at the end (corresponds to left shift). For TDoff < 0, -TDoff zeroes are
prepended at the beginning and:

— for SI < (TD-TDoff)/2 raw data are cut off at the end

— for DIGMOD-=digital, the zeroes would be prepended to the group delay which does
not make sense. Avoid that by converting the raw data with convdta before
processing them.

« also interpreted by 1D, 2D and 3D processing commands which do linear backward
prediction, i.e. ft, xfb of tf3 when ME_mod is Ipbr or Ipbc.

» For TDoff > 0, the first TDoff points are replaced by predicted points. For TDoff < 0,
abs(TDoff) predicted points are added to the beginning and cut off at the end of the raw
data. If zero filling occurs (2*SI > TD), then only zeroes are cut off at the end as long as
abs(TDoff) < 2*Sl - TD. Note that digitally filtered Avance data start with a group delay.
This means that a backward prediction does not make sense unless the data are first
converted AMX format with convdta.

TM1 - the end of the rising edge of a trapezoidal window
» used in 1D, 2D and 3D data sets in all directions
» takes a float value between 0.0 and 1.0
* interpreted by tm
» TM1 represents a fraction of the acquisition time and must be smaller than TM2

TM2 - the start of the falling edge of a trapezoidal window
» used in 1D, 2D and 3D data sets in all directions
+ takes a float value between 0.0 and 1.0
* interpreted by tm
» TM2 represents a fraction of the acquisition time and must be greater than TM1.

TOPLEV - highest 2D contour level
« used in 2D data sets in the F2 direction
+ takes a float value between 0 and 100 (default is 100%)
* interpreted by levcalc

« TOPLEV is a percentage of the maximum intensity in the spectrum as expressed by the
processing status parameter YMAX_p. For TOPLEV = 0, the highest level is set to 85% of
the maximum intensity.

WDW - FID window multiplication mode
e used in 1D, 2D and 3D data sets in all directions
 takes one of the values no, em, gm, sine, gsine, trap, user, sinc, gsinc, traf, trafs
* interpreted by trf, xfb, xf2, xf1, xtrf*, tf*
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2.5

* On 1D data, window multiplication is usually done with commands like em, gm, sinm etc.
which do not interpret WDW. These commands are already specific for one type of
window multiplication. The values of WDW have the following meaning:

WDW Function Dependent Specific 1D
e parameters command
em Exponential LB em
gm Gaussian GB, LB gm
sine Sine SSB sinm
gsine Sine squared SSB gsin
trap Trapezoidal TM2, TM1 tm
sinc Sine SSB, GB sinc
gsinc Sine squared SSB, GB gsinc
traf Traficante (JMR, 71, 1987, traf
237)
trafs Traficante (JMR, 71, 1987, trafs
237)

Processing Status Parameters

After processing, most processing status parameters have been set to the same value as the
corresponding processing parameter. For some processing status parameters, however, this
is different. The reason can be that:

« the corresponding processing parameter does not exist, e.g. NC_proc
 the corresponding processing parameter is not interpreted, e.g. FT_mod
« the value of the corresponding processing parameter is adjusted, e.g. STSI

These type of processing status parameters are listed below and described as output
parameters for each processing command. They can be viewed with dpp (see also section
About TopSpin Parameters [» 17]).

BYTORDP - byte order of the processed data

» used in 1D, 2D and 3D datasets in the first direction
» takes the value little or big

set by the first processing command

interpreted by various processing commands

» Big endian and little endian are terms that describe the order in which a sequence of bytes
are stored in a 4-byte integer. Big endian means the most significant byte is stored first,
i.e. at the lowest storage address. Little-endian means the least significant byte is stored
first. TopSpin only runs on computers with byte order little endian. However, TopSpin’s
predecessor XWIN-NMR also runs on SGI workstations which are big endian. The byte
order of the raw data is determined by the computer which controls the spectrometer and
is stored in the acquisition status parameter BYTORDA (type s bytorda). This allows raw
data to be processed on computers of the same or different storage types. The first
processing command interprets BY TORDA, stores the processed data in the byte order of
the computer on which it runs and sets the processing status parameter BY TORDP
accordingly (type s bytordp). All further processing commands interpret this status
parameter and store the data accordingly. As such, the byte order of the computer is
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handled automatically and is user transparent. 2D and 3D processing commands,
however, allow to store the processed data with a byte order different from the computer
on which they run. For example, the commands xfb big and tf3 big on a Windows or
Linux PC store the data in big endian although the computer is little endian. The
processing status parameter BYTORDP is set accordingly.

FT_mod - Fourier transform mode
e used in 1D, 2D and 3D datasets in all directions
 takes one of the values no, fsr, fqr, fsc, fqc, isr, igr, iqc, isc
» set by all Fourier transform commands, e.qg. ft, trf, xfb, xf2, xf1, trf*, xtrf*, tf3, tf2, tf1
* interpreted by trf and xtrf*.
* also exists as processing (edp) parameter (interpreted by trf and xtrf*)
* The values of FT_mod are described in chapter List of processing parameters [ 20].

MC2 - Fourier transform mode of the second (and third) direction
* is used in 2D datasets in the second direction (F1)
* is used in 3D datasets in the second and third direction (F2 and F1)
 takes one of the values QF, QSEQ), TPPI, States, States-TPPI, echo-antiecho
* is set by xfb, xf2, xf1, xtrf*, tf*
* is interpreted by xf1, xtrf1, tf2, tf1

» The processing status parameter MC2 is set according to the acquisition status parameter
FnMODE. If, however, FnNMODE = undefined, the processing status parameter MC2 is set
according to the processing parameter MC2. Furthermore, status MC2 is interpreted
during 2D processing in F1, on processed data, for example by xf1 on data which have
already been processed with xf2.

NC_proc - intensity scaling factor
» used in 1D, 2D and 3D datasets in the first direction
» takes an integer value
+ set by all processing commands
» only exists as processing status parameter

* Processing in TopSpin performs calculations in double precision floating point but stores
the result in 32-bit integer values. During double to integer conversion, the data are scaled
up or down such that the highest intensity of the spectrum lies between 2% and 22°. This
means the 32 bit resolution is not entirely used. This allows for the highest intensity to be
increased, for example during phase correction, without causing data overflow. NC_proc
shows the amount of scaling that was done, for example:

— NC_proc = -3 : data were scaled up (multiplied by 2) three times
— NC_proc =4 : the data were scaled down (divided by 2) four times

» Although NC_proc is normally calculated by processing commands, 2D processing also
allows to predefine the scaling factor with the argument nc_proc, for example, xfb
nc_proc 2, scales down the data twice. However, you can only scale the data more down
(or less up) than the command would have done without the argument nc_proc. The latter
is shown by the processing status parameter NC_proc (type dpp). Smaller (more
negative) values of nc_proc are ignored to avoid data overflow. The command xfb
nc_proc last takes the current value of the processing status parameter NC_proc (type
dpp) as input value.
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PPARMOD - dimensionality of the processed data
« takes one of the values 1D, 2D,..., 8D

* interpreted by TopSpin display, parameter editor edp and processing commands that
access processed data like abs and apk.

» can be set by changing the dimension from the parameter editor (edp) toolbar.

* The status parameter PPARMOD defines the dimensionality of the processed data. Note
the following restriction. PPARMOD <= PARMODE.

PHCO - zero order phase correction value (frequency independent)
* used in 1D, 2D and 3D datasets in all directions
 takes a float value (degrees)
» set by apk, apks, apkf, apk0, apk0f, apkm in 1D datasets
» set interactively in Phase correction mode in 1D and 2D datasets
* also exists as processing parameter (edp)

» PHCO is one of the few examples where a processing parameter is set by a processing
command. For example, apk sets both the processing and processing status parameter
PHCO. pk reads the processing parameter and updates the processing status parameter.
After multiple phase corrections, the processing status parameter PHCO shows the total
zero order phase correction.

PHC1 - first order phase correction value (frequency dependent)
» used in 1D, 2D and 3D datasets in all directions
 takes a float value (degrees)
» set by apk, apks, apkf, apk1, apkm in 1D datasets
» set interactively in Phase correction mode in 1D and 2D datasets
+ also exists as processing parameter (edp)

» PHC1 is one of the few examples where a processing parameter is set by a processing
command. For example, apk sets both the processing and processing status parameter
PHCA1. pk reads the processing parameter and updates the processing status parameter.
For multiple phase corrections, the processing status parameter PHC1 shows the total
first order phase correction.

S_DEYV - standard deviation of the processed data
» used in 2D and 3D datasets in the first direction
* takes a float value
» set by all processing commands, e.g. xfb, xfbp, abs2, tf*, tabs*
* interpreted by levcalc
 only exists as processing status parameter (dpp)

SINO - signal to noise ratio
* used in 1D datasets
* takes a float value
» set by sino
» also exists as processing parameter
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« The signal is determined in the region between SIGF2 and SIGF1. The noise is
determined in the region between NOISF2 and NOISF1. Note that SINO also exists as a
processing parameter (edp) which has a different purpose (see chapter List of processing
parameters)

SW_p - spectral width of the processed data
e used in 1D, 2D and 3D datasets in all directions
» takes a double value
» set by all processing commands
» only exists as processing status parameter

» Normally, SW_p will be the same as the acquisition status parameter SW. However, in
case of stripped data (see processing commands STSR and STSI), the processing
spectral width differs from the acquired spectral width.

SYMM - 2D symmetrization type done
» used in 2D datasets in the F2 direction
- takes the value no, sym, syma or symj
* set by sym, syma and symj
« only exists as processing status parameter (dpp)

SYMM shows the (last) kind of symmetrization that was done.

STSI - strip size; the number of output points of a strip transform
* used in 1D, 2D and 3D datasets in all directions
 takes an integer value between 0 and Sl (default 0)
 also exists as processing parameter (edp)
» rounded by ft, trf, xfb, xf2, xf1, xtrf, xtrf2, tf3, tf2, tf1

* During strip transform, only the region determined by STSI and STSR is stored.
Processing commands round the value of the processing parameter STSI; in 1D to the
next lower multiple of 4, in 2D and 3D to the next higher multiple of 16 (see processing
command STSI). Furthermore, when the 2D (3D) data are stored in submatrix (subcube)
format, STSI is rounded to the next multiple of the submatrix (subcube) size. The rounded
value is stored as the processing status parameter STSI. If no strip transform is done
(STSI = 0), the status STSI is set to the value of SI.

TDeff - number of raw data points that were used for processing
* used in 1D, 2D and 3D datasets in all directions
+ set by ft, xfb, xf2, xf1, trf*, xtrf*
* also exists as processing parameter (edp)

* Normally, all raw data points are used as input. However, the number of input points can
be decreased with the processing parameter TDeff or increased by doing linear forward or
backward prediction with TDoff < 0. The number of raw data points that were actually
used is stored in the processing status parameter TDeff.
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TILT - flag indicating whether a tilt command has been performed
» used in 2D datasets in the F2 direction
+ takes the value TRUE or FALSE
+ set by ptilt, ptilt1 or tilt
 only exists as processing status parameter (dpp)

XDIM - submatrix or subcube size
» used in 2D and 3D datasets in all directions
 takes an integer value
« set by xfb, xf2, xf1, xtrf, xtrf2, tf3
 also exists as processing parameter

« Although XDIM is normally calculated by processing commands, 2D and 3D processing
also allow to predefine the submatrix sizes, using the argument xdim:

— On a 2D dataset, the command xfb xdim interprets the processing parameter XDIM in
both F2 and F1.

— On a 3D dataset, the command tf3 xdim interprets the processing parameter XDIM in
F3, F2 and F1.

FTSIZE - Fourier transform size
» used in 1D, 2D and 3D datasets in all directions
 takes an integer value
» set by all processing command that perform Fourier transform

* Normally, the status parameter FSIZE has the same value as the status parameter Sl.
Only in case of strip transform (STSR > 0 and/or STSI > 0), they are different. FTSIZE
then represents the size with which the raw data were Fourier transformed whereas Sl
represents the size with which the processed data are stored.

YMAX_p - maximum intensity of the processed data
e used in 1D, 2D and 3D datasets in the first direction
» takes an integer value
+ set by all processing commands
 only exists as processing status parameter (dpp)

YMIN_p - minimum intensity of the processed data
« used in 1D, 2D and 3D datasets in the first direction
» takes an integer value
» set by all processing commands
» only exists as processing status parameter (dpp)
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2.6 Relaxation Parameters

Relaxation parameters can be set with the command edt1 which can be entered from the
Relaxation menu.

COMPNO - number of components contributing to the relaxation curve
» used in pseudo 2D relaxation data sets
« takes an integer value (default is 1)
* interpreted by simfit

» Peak positions are determined on a row which is specified by the parameter START
(usually the first row). These positions are then used by pd for each row of the 2D data.
However, peak positions sometimes drifts in the course of the experiment, i.e. they might
shift one or more points in successive rows. Therefore, pd searches for the maximum
intensity at the predefined peak position plus or minus DRIFT.

DRIFT - drift of the peak positions in the course of the experiment
» used in pseudo 2D relaxation data sets
 takes an integer value (must be 1 or greater, default is 5)
* interpreted by pd

» Relaxation analysis is usually done with a series of relaxation curves, one for each peak in
the spectrum. One curve shows the intensity distribution of one peak over a series of
experiments, i.e. a series of rows in a pseudo 2D data set. First the peak positions are
determined on one row, for example with ppt1. Then the command pd determines the
intensity at these positions in each row. However, peak positions sometimes drifts in the
course of the experiment, i.e. they can be slightly different in different rows. Therefore, pd
searches for the maximum intensity in a range around a each peak position. This range is
determined by the parameter DRIFT.

EDGUESS - table of initial values and step rates of the function variables
» used in pseudo 2D relaxation data sets
* interpreted by simfit

* The EDGUESS table shows all variables of the function specified by FCTTYPE. For each
variable, the initial guess (G) and step rate (S) can be set for each component (C). The
table below shows the EDGUESS table for an inversion recovery experiment, with 2
components. The initial guess for [[0] must be such that the total value of all components
does not exceed 1. If there is only one component, I[0] is usually set to 1. The step rate is
usually set to about one tenth or the initial guess. If the step rate of a variable is set to
zero, then this variable is not changed during the iterations. Note that the commands ct1,
ct2, dat1 or dat2 do not use the EDGUESS table. They calculate the initial values and
step rates of the T1/T2 function variables I[0], P and T1.

GC1I0 0.5 SC110 0.05
GC1A 1.0 SC1A 0.1
GC1T1 20 SC1T1 0.2
GC2I0 0.5 SC2I0 0.05
GC2A 1.0 SC2A 0.1
GC2T1 2.0 SC2T1 0.2
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FCTTYPE - function type used for fitting the relaxation curve
» used in pseudo 2D relaxation data sets
+ takes one of the values listed in the next table.
* interpreted by simfit

» The table below shows the experiment types which simfit can handle and the
corresponding fit functions. Note that ct1, ct2, dat1 and dat2 do not evaluate FCTTYPE
because they can only handle T1/T2 experiments. They do, however, set FTCTYPE to the
value t1/t2.

Exp. Type |Comp |[Fit function

uxnmrt1t2 |1 I[t] = I[0]+P*exp(t/T1)
invrec 1-4 I[f] = I[01*(1-2A*exp(-t/T1))
satrec 1-6 I[t] = I[0]*(1-exp(-/T1))

cptirho 1-4 |I[t] = I[0)/(1-TIS/T1rho)*(exp(-t/T1rho)-exp(t/TIS))
expdec 1-6 I[t] = I[0]*exp(-t/T)

gaussdec |1-6 I[t] = I[0]*exp(-SQR(t/T))

lorgauss 1-3 I[t] = IL*exp(-t/TL)+IG*exp(-SQR(I/TG))

linear 1-6 I[t] = A+B*t

varbigdel 1-6 | = 1[0]*exp(-D*SQR(2*PI*gamma*G*LD)*(BD-LD/3)*1e4)
varlitdel 1-6 | = 1[0]*exp(-D*SQR(2*PI*gamma*G*LD)*(BD-LD/3)*1e4)
vargrad 1-6 | = [[0]*exp(-D*SQR(2*PI*gamma*G*LD)*(BD-LD/3)*1e4)

raddamp [1-6 | MZ[t]=A0+MZ[0]*tanh((t-TO)/TRD)

» used in pseudo 2D relaxation data sets

takes the value area or intensity (default is intensity)

interpreted by pd, ct1, dat1 and simfit

» Before running pd, both the integral ranges and peak positions should be determined (see
rspc and ppt1). pd then picks the points storing both their integrals and intensities but it
only displays one curve; the one defined by FITTYP. ct1 or simfit then calculate the
relaxation value for one peak according to FITTYPE. You can change FITTYP and
recalculate the relaxation value without running pd again. The same counts for the
commands dat1 and simfit all which fit all peaks.

INC - point (1D) or row (2D) increment
» used in 1D and pseudo 2D relaxation data sets
« takes an integer value (default is 1)
* interpreted by pft2 (1D data)
* interpreted by pd (pseudo 2D data)

« Starting with START, every INC point (1D) or row (pseudo 2D) is used for relaxation
analysis.
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NUMPNTS - number of data points used for relaxation analysis
» used in 1D and pseudo 2D relaxation data sets
 takes an integer value (default is TD)

* interpreted by pft2 (1D)
* interpreted by pd (pseudo 2D)

* The default value of NUMPNTS is the number of available points, i.e. TD (1D) or F1 TD
(pseudo 2D). TD is the acquisition status parameter which can be viewed with dpa or s td.
Note that if you increase INC, you must reduce NUMPNTS such that INC*NUMPNTS
does not exceed TD.

START - first point (1D) or row (2D) used for relaxation analysis
» used in 1D and pseudo 2D relaxation data sets
+ takes an integer value (default is 1)
* interpreted by pft2 (1D data)
* interpreted by pd (pseudo 2D data)

» Note that the default value (1) is not the first but the second point of a 1D data set. It is,
however, the first row of a pseudo 2D data set. The point or row used is START + n*INC.
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3 1D Processing Commands

This chapter describes all TopSpin 1D processing commands. Several of them can also be
used to process one row of 2D or 3D data. They store their output in processed data files and
do not change the raw data.

For each command, the relevant input and output parameters are mentioned. Furthermore,
the relevant input and output files and their location are mentioned. Although file handling is
completely transparent, it is sometimes useful to know which files are involved and where
they reside. For example, if you have permission problems or if you want to process or
interpret your data with third party software.

3.1 abs, absf, absd, bas

NAME
abs - Automatic baseline correction (1D)
absf - Automatic baseline correction of the plot region (1D)
absd - Automatic baseline correction, special algorithm (1D)
bas - Open baseline correction dialog box (1D)
DESCRIPTION

Baseline correction commands can be started on the command line or from the baseline
correction dialog box.

& Baseline correction - .basl @
Options
@) Correct baseline manually
() Auto-correct baseline using polynomial
() Auto-correct spectral range ABSF1._ABSF2 only
() Auto-correct baseline, altemate algorithm
() Define baseline points for cubic spline correction
() correct baseline using cubic spline
() Correct baseline using base_info file
(©) correct baseline of the FID

Required parameters

Degree of polynomial ABSG (0..5) = 5

Left limit for correction region ABSF1 [ppm] = 10

Right limit for correction region ABSF2 [ppm] = |0

Number of averaging points 0

Baseline points file defining cubic spline = baslpnts

Baseline info file stored by manual correction = |base_info

Fid baseline mode BC_mod = quad -
[ oK | I Cancel ] ’ Help ]

The latter is opened with the command bas.

This dialog box offers several options, each of which selects a certain command for
execution.
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Auto-correct baseline using polynomial

This option selects the command abs for execution. It performs an automatic baseline
correction of the spectrum by subtracting a polynomial. The degree of the polynomial is
determined by the parameter ABSG which has a value between 0 and 5, with a default of 5.
abs first determines which parts of the spectrum contain spectral information and stores the
result in the file intrng (integral regions). The remaining part of the spectrum is considered
baseline and used to fit the polynomial function.

abs also interprets the parameters ABSL, AZFW, AZFE and ISEN. Since these parameters
apply to integration rather than baseline correction, they do not appear in the bas dialog box.
They do appear in the integration dialog box (command int). Data points greater than ABSL*(
standard deviation) are considered spectral information, all other points are considered noise.
If two peaks are more than AZFW apart, they are treated independently. If they are less than
AZFW ppm apart, they are considered to be overlapping. Integral regions are extended at
both sides by AZFE ppm. If this extension causes adjacent regions to overlap, the centre of
the overlap is used as the limit of the two regions. Only regions whose integrals are larger
(area) than the largest integral divided by ISEN are considered.

abs n does not store the integral ranges. It is, for example, used in the command sequence
ef, mc, abs, efp, abs n to store the integral regions of both positive and negative peaks. The
command abs only stores the regions of positive peaks.

Auto-correct spectral range ABSF1 .. ABSF2 only

This option selects the command absf for execution. It works like abs, except that it only
corrects the spectral region which is determined by the processing parameters ABSF1 and
ABSF2.

Auto-correct baseline, alternate algorithm

This option selects the command absd for execution. It works like abs, except that it uses a
different algorithm (It uses the same algorithm as the command abs in DISNMR). It is, for
example, used when a small peak lies on the foot of a large peak. In that case, absd allows
to correct the baseline around the small peak which can then be integrated. Usually absd is
followed by abs.

To display the integral regions determined by one of the above commands:
1. Right-click inside the data window and select Display Properties
2. Check the entry Integrals and click OK

The integral regions are also used by various commands which calculate spectral integrals
like li, lipp and plot.

If you run a command like abs from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

If automatic baseline correction does not give satisfactory results, you can apply an
interactively determined polynomial, exponential, sine or spline baseline correction. This can

be started with the first entry of the bas dialog box, by clicking the “\ button in the toolbar or
by entering .basl on the command line.

The bas command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the bas dialog box, with edp or by typing absg, absf1 etc.:
ABSG - degree of the polynomial (input of abs, absf, absd)
ABSF1 - low field (left) limit of the region corrected by absf
ABSF2 - high field (right) limit of the region corrected by absf
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Set from the int dialog box, with edp or by typing absl, azfw etc.:
ABSL - integral sensitivity factor with reference to the noise

AZFW - minimum distance between peaks for independent integration
AZFE - integral extension factor

ISEN - integral sensitivity factor with reference to the largest integral

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
procs - processing status parameters
intrng - integral regions (output of abs, absf, absd)
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ABS
ABSD
ABSF

SEE ALSO
bem [ 56], sab [» 84], bc [ 54]; apbk [» 49], (.basl)

3.2 add, duadd, addfid, addc, adsu

NAME
add - Add two data sets point-wise, multiply 2nd with DC (1D)
duadd - Add two data sets ppm/Hz-wise, mult. 2nd with DC (1D)
addfid - Add two FIDs, multiply 2nd with DC (1D)
addc - Add the constant DC to the current data set
adsu - Open add/subtract/multiply dialog box (1D, 2D)

DESCRIPTION

Addition commands can be entered on the command line or started from the add/subtract/
multiply dialog box. The latter is opened with the command adsu.

This dialog box offers several options, each of which selects a certain command for
execution.

@Eack Define 2nd Dataset = Add - Subtract  Multiply ~
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Add a 1D spectrum point-wise

This option selects the command add for execution. It adds the second data set, multiplied
with the constant DC, to the current data set. add performs a point to point addition which is
independent of the spectrum calibration.The result is stored in the current data set. DC can
be set by entering dc on the command line or in the Procpars pane. If the second data set
has not been defined yet, the add/subtract dialog box is opened. Here you can define the
second data set and start the add command. add works on raw or on processed data,
depending on the value of DATMOD. For DATMOD = raw, add adds the raw data of the
current and second data set but stores the result as processed data in the current data set.
The raw data of the current data set are not overwritten.

Add a 1D spectrum ppm/Hz-wise

This option selects the command duadd for execution. It works like add, except that it adds
two data sets according to their chemical shift values. Each ppm value of one data set is
added to the same ppm value of a second data set.

duadd is useful when the two input spectra are:
« of different size
« referenced differently
 acquired with different frequencies (i.e. on different spectrometers)

X

Options

& adda spectrum of same size point-wize: current + DC * second

© Adda spectrun of same ar different size pprmHz-wise: current + DC * second
7 Adda FID: current + DC * second

© Add & constant

[ Muttiply swith 1D spectrumifid: current * second

£ Muttiphy with constant

 uttiply with -1

£ Divide by a 1D spectrumific; currert F second

Required parameters

Constant DC = 0

MAME [2nd spectrum) = excamd_13C

EXPMO = 1

PROCMC = 1

LIZER = Guest

DR = C: i

Shift 2nd spectrum by [ppm] = 0.0

Apply command to raw [ processed data: DATMOD = [aroc: = i

Add corresponding ppm oF hz walues = (falid] i
Ok | Cancel | Help |

For data with equal size, reference and spectrometer frequency, add and duadd give the
same result.

Furthermore, duadd allows to shift the second spectrum by a user defined number of ppm.
The parameter ppm or hz is only relevant if the input data were acquired with different basic
frequencies, i.e. when they come from different spectrometers. duadd only works on
processed data, independent of the value of DATMOD.

Add an FID

This option selects the command addfid for execution. It adds two 1D raw data sets
multiplying one of them with the factor DC. The result is stored in the current data set. It
works like add with DATMOD = raw, except that it overwrites the raw data.
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Add a constant

This option selects the command addc for execution. It adds the value of DC to the current
data set. It works on raw or processed data, depending on the value of DATMOD. The result
is stored as processed data in the current data set.

If you run a command like add from the command line, it behaves slightly different. It adds
the second and the third data set, as specified with edc2 and stores the result in the current
data set. You have to make sure that the required parameters are already set. Click the
Procpars tab or enter edp to do that.

The adsu command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the adsu dialog box, with edp or by typing dc, datmod etc.:
DC - multiplication factor
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - current raw data (input of add/addc if DATMOD = raw)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - current processed data (input of add/addc if DATMOD = proc)
proc - processing parameters
curdat2 - definition of the second data set
<dir2>/data/<user2>/nmr/<name2>/<expno2>/
fid - second raw data (input of add if DATMOD = raw, addfid)
<dir2>/data/<user2>/nmr/<name2>/<expno2>/pdata/<procno2>/
1r, 1i - second processed data (input of add if DATMOD = proc)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - current raw data (output of addfid)
audita.txt - acquisition audit trail (output of addfid)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - current processed data (output of add and addc)
procs - processing status parameters
auditp.txt - processing audit trail (output of add and addc)

USAGE IN AU PROGRAMS
ADD
ADDFID
ADDC

SEE ALSO
add2d, mul2d, addser [» 99], mul, mulc, nm, div [ 71]
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3.3 accumulate

NAME
accumulate - Accumulate 1D datasets ppm/Hz-wise (1D)

SYNTAX
accumulate [start] offset scale Hz|ppm procno [expno [name [user [dir]]]]

DESCRIPTION

The command accumulate accumulates 1D datasets. It adds a specified processed dataset
to the current dataset. accumulate has the following features:

« the specified data can be shifted and scaled with respect to the current data.
 addition can be performed ppm-wise or hz-wise
« the specified data can overwrite the current data or can be added to the current data

All required information must be specified by command line arguments. As such, accumulate
takes 4 to 9 arguments. Here are some examples of its usage:

accumulate <offset> <scale> ppm |hz <procno>

Add the processed data of the specified procno to the current procno as follows:
+ shift the added data by <offset> ppm
» scale added data by the value <scale>
» perform the addition ppm-wise or hz-wise as specified

Example: accumulate 0.0 1.0 ppm 3

accumulate start <offset> <scale> ppm |hz <procno>

Same as above, except that the processed data of the specified procno are copied to the
current procno, overwriting possibly existing data.

Example: accumulate start 0.0 1.0 ppm 3

Note that here, the arguments offset and ppm |hz do not affect the data but do affect the
status parameter OFFSET.

In the examples above, the accumulated dataset has the same datapath as the original data
except for the procno. To accumulate data with a different datapath, you can specify other
parts of the datapath as arguments. Parts that are not specified are taken from the current
dataset.

Examples:
accumulate <offset> <scale> ppm |hz <procno> <expno>
accumulate start <offset> <scale> ppm |hz <procno> <expno> <user> <dir>

accumulate works like the command duadd, except that all information is specified on the
command line. accumulate is typically used repeatedly to accumulate a series of 1D
processed data. The first instance of accumulate overwrites the current data with the
specified data, defining the accumulation start. All further instances add the specified data to
the current data.

OUTPUT PARAMETERS
OFFSET - the ppm value of the first data point of the spectrum
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - current processed data
proc - processing parameters
<dir2>/data/<user2>/nmr/<name2>/<expno2>/pdata/<procno2>/
1r, 1i - second processed data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - current processed data
procs - processing status parameters
auditp.txt - processing audit trail

SEE ALSO
add, duadd, addfid, addc, adsu [» 45]

3.4 apbk

Name
apbk — Combined baseline and phase correction

DESCRIPTION

The command apbk provides both phase and baseline correction. The current
implementation was developed and tested for *C, "F and *'P spectra. Support for other
nuclei will follow in next releases.

apbk implements new, model-free, baseline correction algorithm. This allows better fitting of
the baseline distortions than the abs command using a polynomial for baseline modelling.
The comparison of the traditional processing and the apbk command shows the advantages
of the new algorithm.

boldine 5 2 /Users/pavel/CMCse_REFERENCE =

12 [rel)
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USAGE
apbk - Correct baseline and phase, write integration regions to disk.
apbk —bo - Correct only baseline.
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apbk —po - Correct only phase.
apbk —n - Do not write integration regions.

apbk —f - Enforce the use of the new algorithm also if the acquired nucleus is not officially
supported.

USAGE IN AU PROGRAMS

SEE ALSO

ABPK

abs, absf, absd, bas [» 43], apk, apks, apkm, apkf, ph [» 52]

3.5 apk0, apk1, apkOf
NAME
apk0 - Zero-order automatic phase correction (1D)
apk1 - First-order automatic phase correction (1D)
apkOf - Customized zero-order automatic phase correction (1D)
ph - Open phase correction dialog box (1D/2D)
DESCRIPTION

Phase correction commands can be entered on the command line or started from the phase
correction dialog box:

[ Phase correction - apk0 b__(|
Dptions
O Automstic phaszing
() Automatic phasing, atermate slyotithin
O Automatic phasing, aternste algorithm 2
() Manual phasing
O Additive phasing using PHCOA
@ Autamatic phasing, Dih order onbd
O Automatic phasing, 15t order anly
O Automatic phasing, selected region only

() Automatic zero order phasing, selected region only
O Magnitude spectrum
() Povwver spectrum

Reguired paramsters

-85 36169

1.32172
219.160903930664
-19.160815955445¢

[ Ok ][ Cancel ][ Help ]

This dialog is opened with the command ph. It offers several options, each of which selects a
certain command for execution.
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Automatic phasing, 0th order only

This option selects the command apk0 for execution. It works like apk, except that it only
performs the zero order phase correction.

Automatic phasing, 1st order only

This option selects the command apk1 for execution. It works like apk, except that it only
performs the first order phase correction.

Automatic zero order phasing, selected region order only

This option selects the command apkO0f for execution. It works like apkf, except that it only
performs the zero order phase correction.

If you run a command like apkOf from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

If automatic phase correction does not give satisfactory results, you can perform interactive
phase correction. This can be started with the entry Manual phasing in the ph dialog box, by
clicking the 4 button in the toolbar or by entering .ph on the command line.

The ph command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the ph dialog box, with edp or by typing absf1, absf2 etc.:
ABSF1 - low field (left) limit of the region used by apkOf
ABSF2 - high field (right) limit of the region used by apk0f

OUTPUT PARAMETERS
Can be viewed with edp, dpp or by typing phc0, sphc0 etc.:
PHCO - zero order phase correction value (output of apk0 and apkO0f)
PHC1 - first order phase correction value (output of apk1)

Note that this is one of the rare cases where the output parameters of a command are stored
as processing (edp) and as processing status parameters (dpp).

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
proc - processing parameters
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
APKO
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APK1
APKOF

SEE ALSO
apk, apks [» 52], pk [ 74], mc [» 71], ps [» 77], apbk [ 49], (.ph)

3.6 apk, apks, apkm, apkf, ph

NAME
apk - Automatic phase correction (1D)
apks - Automatic phase correction with a different algorithm (1D)
apkm - Automatic phase correction with a different algorithm 2 (1D)
apkf - Customized automatic phase correction (1D)
ph - Open phase correction dialog box (1D/2D)

DESCRIPTION

Phase correction commands can be can be entered on the command line or started from the
phase correction dialog box. This dialog is opened with the command ph. It offers several
options, each of which selects a certain command for execution.

Options

0- Automatic phasing

() Automatic phasing, alternate algorithm
() Automatic phasing, alternate algorithm 2
() Manual phasing

() Additive phasing using PHCO/

7' Automatic phasing, Oth order only

() Automatic phasing, 1st order only

() Automatic phasing, selected region only
7' Automatic zero order phasing, selected region only
() Magnitude spectrum

() Power spectrum

Required parameters

Oth order correction PHCO [deg] = |56.56087

1st order correction PHC1 [deg] = |18.74915

Left phasing limit ABSF1 [ppm] = |9.99032020568847
Right phasing limit ABSF2 [ppm] = |-0.9958343631204!

Automatic phasing

This option selects the command apk for execution. It calculates the zero and first order
phase values and then corrects the spectrum according to these values. The phase values
are stored in the parameters PHCO and PHCH1, respectively. Note that apk stores the
calculated phase values both as processing parameters (edp) and as processing status
parameters (dpp).
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Automatic phasing, alternate algorithm

This option selects the command apks for execution. It works like apk, except that it uses a
different algorithm which gives better results on certain spectra, for instance polymer spectra
where peaks are concentrated only in one area.

Automatic phasing, alternate algorithm 2

This option selects the command apkm for execution. It uses symmetric isolated peaks,
regions with positive/negative signals and regions of flat baseline for automated phase
correction of 1D NMR spectra. The automated phasing is performed by means of
minimization of certain penalty function with four terms. The first term is responsible for
phases of symmetric isolated peaks, the second accounts for regions with positive/negative
signals, the third accounts for baseline regions, and the fourth gives additional penalty for
large values of first-order phase correction parameter PHC1. For a full description of apkm,
enter the TopSpin command help apkm.

Automatic phasing, selected region only

This option selects the command apkf for execution. It works like apk, except that it uses
only a certain region of the spectrum for the calculation of the phase values. This region is
determined by the parameters ABSF1 and ABSF2. The calculated phase values are then
applied to the entire spectrum. Note that the parameters ABSF1 and ABSF2 are also used by
the command absf.

If you run a command like apkf from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

If automatic phase correction does not give satisfactory results, you can perform interactive
phase correction. This can be started with the entry Manual phasing in the ph dialog box, by
clicking the +- button in the toolbar or by entering .ph on the command line.

The ph command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the ph dialog box, with edp or by typing absf1, absf2 etc.:
ABSF1 - low field (left) limit of the region used by apkf
ABSF2 - high field (right) limit of the region used by apkf

OUTPUT PARAMETERS
Can be viewed with edp, dpp or by typing phc0, s phcO0 etc.:
PHCO - zero order phase correction value (frequency independent)
PHC1 - first order phase correction value (frequency dependent)

Note that this is one of the rare cases where the output parameters of a command are stored
as processing (edp) and as processing status parameters (dpp).

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
proc - processing parameters
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
proc - processing parameters
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
APK
APKF
APKS

SEE ALSO
apkO0, apk1, apkOf, ph [ 50];, apbk [» 49]

3.7 bc

NAME
bc - Baseline correction of the FID (1D)

DESCRIPTION

The command bc performs a baseline correction of raw 1D data. The type of correction is
determined by the processing parameter BC_mod as shown in the following table:

BC_mod |Function subtracted from the FID Detection mode
no no function

single average intensity of the last quarter of the FID |single channel
quad average intensity of the last quarter of the FID | quadrature

spol polynomial of degree 5 (least square fit) single channel
qpol polynomial of degree 5 (least square fit) quadrature

sfil Gaussian function of width BCFW* single channel
gfil Gaussian function of width BCFW Quadrature
*Marion, lkura, Bax, J. Magn. Res. 84, 425-420 (1989)

spol/gpol and sfil/qfil are especially used to subtract strong signals, e.g. a water signal at the
centre of the spectrum. Note that sfil/gfil perform a better reduction at the risk of losing
valuable signal. For reducing off-centre signal, you can set the parameter COROFFS to the
offset frequency.

In this table, s(ingle) stands for single detection mode and q(uad) for quadrature detection
mode. bec evaluates BC_mod for the function to be subtracted but not for the detection mode.
The latter is evaluated from the acquisition status parameter AQ_mod. This means, for
example, it does not matter if you set BC_mod to single or quad. The same counts for the
values spol/qgpol and sfil/gfil. Furthermore, for AQ_mod = DQD, no baseline correction is
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performed for BC_mod = single or quad. Note that the commands trf and xtrf* do evaluate
the detection mode from BC_mod and perform the baseline correction for BC_mod = single/
quad when AQ_mod = DQD.

The command bc is automatically executed as a part of the commands em, gm, ft, or any of
the composite Fourier transform commands.

When executed on a 2D or 3D dataset, b¢c prompts you for the row and output procno.
Alternatively, it can be entered with up to four arguments:

bc <row> <procnho> ny
processes the specified row and stores it under the specified procno.

The last two arguments are optional: n prevents changing the display to the output 1D data, y
causes a possibly existing data to be overwritten without warning.

When executed on a dataset with 2D or 3D raw data but 1D processed data (usually a result
of rsr, rsc or a 1D processing command on that 2D or 3D data set), bc takes one argument
bc <row> to process the specified row and stores it under the current procno.

bc same processes the same row as the previous processing command and stores it under
the current procno. The same option is automatically used by the AU program macro BC.
When used on a regular 1D dataset (i.e. with 1D raw data) it has no effect.

bc can also be started from the baseline dialog box which is opened with the command bas.

INPUT PARAMETERS
Set from the bas dialog box, with edp or by typing bc_mod, bcfw etc.:
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or (fil
COROFFS - correction offset in Hz, for BC_mod = spol or gpol and sfil/dfil

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (time domain)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed data (time domain)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
BC

SEE ALSO
(bas)
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3.8 bcm

NAME
bcm - User defined spectrum baseline correction (1D)

DESCRIPTION

The command bem performs a spectrum baseline correction by subtracting a polynomial,
sine or exponential function.

This involves the following steps:
1. Click 4 or enter.basl to change to baseline correction mode.

2. Fit the baseline of the spectrum with a polynomial, exponential or sine function. Click-hold
the button A and move the mouse to determine the zero order correction. Do the same
with the buttons B, C etc. for higher order corrections until the line matches the baseline of
the spectrum.

3. Click ®ito return. The command bem is automatically executed.

The interactively determined baseline function is stored in the file base_info. This file can be
stored for general usage with the command wmisc. After that, you can read it with rmisc on
another dataset and run bem to perform the same baseline correction.In this case, bcm can
be started from the command line or from the baseline dialog box which is opened with the
command bas.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
proc - processing parameters
base_info - baseline correction coefficients

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
BCM

SEE ALSO
abs, absf [» 43], sab [» 84], (.basl)

3.9 dt

NAME
dt - Calculate the first derivative of the data (1D)
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DESCRIPTION

The command dt calculates the first derivative of the current dataset. Depending on the value
of DATMOD, dt works on the raw or on the processed data.

INPUT PARAMETERS
Set by the user with edp or by typing datmod :
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
DT

3.10 ef, efp

NAME
ef - Exponential window multiplication + Fourier transform (1D)
efp - Exponential window multiplication + FT + phase correction (1D)

DESCRIPTION

The composite processing command ef is a combination of em and ft, i.e. it performs an
exponential window multiplication and a Fourier transform.

efp is a combination of em, ft and pk, i.e. it does the same as ef but, in addition, performs a
phase correction.

ef and efp automatically perform an FID baseline correction according to BC_mod.
All composite processing commands can be found in the menu:
Process | Advanced | Special Transforms

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 1i do not exist or are Fourier transformed)
acqus - acquisition status parameters
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<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

1r, 1i - processed data (input if they exist but are not Fourier transformed)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
EF
EFP

SEE ALSO
gf, gfp [» 67], fp, fmc [» 62]

3.11 em, gm, wm

NAME
em - Exponential window multiplication of the FID (1D)
gm - Gaussian window multiplication of the FID (1D)
wm - Open window function dialog box (1D, 2D)
DESCRIPTION

Window multiplication commands can be entered on the command line or started from the
window function dialog box. The latter is opened with the command wm.

E! Window function - em x|

Options
’VManuaI window adjustment ||

Required parametet

Window function type WDW = |exp0nemial i2
Line broadening LB [Hz] = 1
Gaussian may. position 0=GB=1 =
Sine bell shit SEB (01,2, 3=

Left frapezoid limit 0=Thi1=1 =
Right frapezoid limit 0=Tk2=1 =

0
0
0
0

OK_l Cancel | Help |

The parameter section of this dialog box offers several window functions, each of which
selects a certain command for execution.
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Exponential multiplication

This function selects the command em for execution. It performs an exponential window
multiplication of the FID. It is the most used window function for NMR spectra. em multiplies
each data point i with the factor:

(i-1)-LB-=x
e"P(‘Wj
Where LB (the line broadening factor) is a processing parameter and SWH (the spectral
width) an acquisition status parameter.

Gaussian multiplication

This function selects the command gm for execution. It performs a Gaussian window
multiplication of the FID. The result is a Gaussian line shape after Fourier transform. This line
shape has sharper edges than the line shape caused by em. gm multiplies the FID with the
function:

exp(((-ar) - (=br"))
Where t is the acquisition time in seconds and the parameters a and b are defined by:

a

g=m-LB and b =
2 GB-AQ

In this equation, LB and GB are processing parameters which represent the exponential
broadening factor and the Gaussian broadening factor, respectively. AQ is an acquisition
status parameter which represents the acquisition time.

gm allows to separate overlapping peaks. The quality of the separation depends on the
choice of the parameters LB and GB. Suitable values can be determined with Manual window
adjustment. The value of LB must be negative, typically the half line width of the spectral
peaks. Note that for exponential window multiplication (em), LB must be positive. The value
of GB must lie between 0 and 1. It determines the position of the top of the Gaussian
function. For example, for GB = 0.5 the top lies in the middle of the FID. Note that for large
values of GB (close to 1), peaks can become negative at the edges which can impair
quantitative analysis of the spectrum.

em and gm implicitly perform a baseline correction of the FID, according to the processing
parameter BC_mod. Furthermore, they perform linear prediction according to the parameters
ME_mod, NCOEF and LPBIN.

When executed on 2D or 3D data, em and gm take up to four arguments, e.g. em <row>
<procno> n y process the specified row and store it under the specified procno. The last two
arguments are optional: n prevents changing the display to the output 1D data, y causes a
possibly existing data to be overwritten without warning.

When executed on a dataset with 2D or 3D raw data but 1D processed data (usually a result
of rsr, rsc or a previous 1D processing command on that 2D or 3D data, em and gm take one
argument, e.g. em <row> processes the specified row and stores it under the current procno.

em same processes the same row as the previous processing command and stores it under
the current procno. The same option is automatically used by the AU program macros EM
and GM. When used on a regular 1D dataset (i.e. with 1D raw data) it has no effect.

If you run a command like em from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

The wm command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the wm dialog box, with edp or by typing Ib, bc_mod etc.:
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LB - Lorentzian broadening factor

GB - Gaussian broadening factor

BC_mod - FID baseline correction mode

Set by the acquisition, can be viewed with dpa or s swh:
SWH - spectral width

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 1i do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)

proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
EM
GM

SEE ALSO
sinm, gsin, sinc, gsinc [» 78], tm, traf, trafs [» 87]
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3.12  filt

NAME
filt - Digital filtering of the data (1D)

DESCRIPTION

The command filt smoothes the data by replacing each point with a weighted average of its
surrounding points. By default, filt uses the weighting coefficients 1-2-1 which means that the
intensity p(i) of data point i is replaced by:

17 p(i=1)+2*p(i)+ 1" p(i+1)
Different weighting algorithms can be set up by creating a new file in the directory:
<tshome>/exp/stan/nmr/filt/1d

Just copy the default file threepoint to a different name and modify it with a text editor. The
file must look like:

3,1,2,1
or
5,1,2,3,2,1

Where the first number represents the number of points used for smoothing and must be odd.
The other numbers are the weighting coefficients for the data points. The processing
parameter DFILT determines which file is used by filt.

This is one of the few cases where file handling cannot be done from TopSpin and needs to
be done on operating system level.

INPUT PARAMETERS
Set by the user with edp or by typing dfilt, datmod etc. :
DFILT - digital filter filename
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
proc - processing parameters
<tshome>/exp/stan/nmr/filt/1d/*
digital filtering file(s)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
FILT
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313 fp, fmc

NAME

fp - Fourier transform +phase correction (1D)

fmc - Fourier transform + magnitude calculation (1D)
DESCRIPTION

The composite processing command fp is a combination of ft and pk, i.e. it performs a 1D
Fourier transform and a phase correction.

fmc is a combination of ft and mc, i.e. it performs a 1D Fourier transform and a magnitude
calculation.

fp and fmc automatically perform an FID baseline correction according to BC_mod.
All composite processing commands can be found in the menu:
Process | Advanced | Special Transforms

INPUT AND OUTPUT PARAMETERS
See the commands ft, pk and mec.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 1i do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)

proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
FP
FMC

SEE ALSO
ef, efp [» 57], of, gfp [ 67]
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3.14  ft, ftf

NAME

ft - Fourier transform (1D)

ftf - Open the Fourier transform dialog box (1D, 2D)
DESCRIPTION

The command ft Fourier transforms a 1D dataset or a row of a dataset with dimension = 2. It
can be started from the command line or from the Fourier transform dialog box. The latter is
opened with the command ftf

& Fourier transform - ft =5
Options
(@) standard Fourier transform
() Advanced Fourier transform
Required parameters
Size of real spectrum Sl [pnts] = 32768
# of fid data points to be used TDeff = V]
Index of first output point of strip transform STSR = 0
Total # of output points of strip transform STSI = 0
Fid linear prediction (LP) mode ME_mod = No LP -
# of LP coefficients NCOEF = 0
# of fid data points contributing to backward LP LPBIN = |0
# of fid data points to be predicted TDoff = 1]
Reverse spectrum REVERSE = No -
Weighting factor for first fid point FCOR = 0.5
Apply 5th order phase correction (A*X only) PKNL = Yes -
FOK I Cancel ] I Help ]

This dialog box offers two options both of which select the ft command for execution.

Standard Fourier Transform
This option only allows to set the parameter S, the size of the real spectrum.

Advanced Fourier Transform
This option allows to set all FT related parameters.

Fourier transform is the main step in processing NMR data. The time domain data (FID)
which are created by acquisition are transformed into frequency domain data (spectrum).
Usually, Fourier transform is preceded by other processing steps like FID baseline correction
(bc) and window multiplication (em, gm, etc.) and followed by steps like phase correction (
apk) and spectrum baseline correction (abs).

The size of the resulting spectrum is determined by the parameter SI. An FID of TD time
domain points is transformed to a spectrum of Sl real and Sl imaginary data points. A typical
value for Sl is TD/2. In that case, all points of the FID are used by the Fourier transform and
no zero filling is done.

The size of the spectrum and the number of FID points which are used can be determined in
the following ways:

» Sl > TD/2: the FID is zero filled
« S| < TD/2: only the first 2*SI points of the FID are used
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* 0 < TDeff < TD: only the first TDeff points of the FID are used

In the latter two cases, the spectrum will contain less information then the FID. Note that the
parameter TDoff only plays a role for linear prediction and in 2D and 3D Fourier transform.

You can also perform a so-called strip transform which means that only a certain region of
the spectrum is stored. This can be done by setting the parameters STSR and STSI which
represent the strip start and strip size, respectively. They can take values between 0 and SI.
The processing status parameters STSI and Sl are both set to this value. You can check this
by entering dpp or clicking the Procpars tab.

The Fourier transform mode depends on the acquisition mode; single, sequential or
simultaneous. For this purpose, ft evaluates the acquisition status parameter AQ_mod as
shown in the table below:

AQ_mod FT_mod Fourier transform mode

qf fsr forward, single channel, real
gsim fqc forward, quadrature, complex
gseq fqr forward, quadrature, real
DQD fqc forward, quadrature, complex

Note that ft does not evaluate the processing parameter FT_mod but it does store the Fourier
transform mode, as evaluated from the acquisition mode, in the processing status parameter
FT_mod. However, the command trf determines the Fourier transform mode from the
processing parameter FT_mod and not from the acquisition mode (see trf).

ft evaluates the parameter FCOR. The first point of the FID is multiplied with FCOR which is
a value between 0.0 and 2.0. However, on Avance spectrometers, the FID of digitally filtered
data starts with a group delay of which the first points are zero so that the value of FCOR is
irrelevant. On A*X data, FCOR allows to control the DC offset of the spectrum.

ft evaluates the parameter PKNL. On A*X spectrometers, PKNL = true causes a non linear
5th order phase correction of the raw data. This corrects possible errors caused by non linear
behaviour of the analog filters. On Avance spectrometers, PKNL must always be set to
TRUE. For digitally filtered data, it causes ft to handle the group delay of the FID. For analog
data it has no effect.

ft evaluates the parameter REVERSE. If REVERSE = TRUE, the spectrum will be reversed,
i.e. the first output data point becomes the last and the last point becomes the first. The same
effect is attained by using the command rv after ft.

ft automatically performs an FID baseline correction according to BC_mod.

ft performs linear prediction according to ME_mod. This parameter can take the following
values:

no : no linear prediction

LPfr : forward LP on real data

LPfc : forward LP on complex data

LPbr : backward LP on real data

LPbc : backward LP on complex data

LPmifr : mirror image forward LP on real data
LPmifc : mirror image forward LP on complex data

Forward prediction can, for example, be used to extend truncated FIDs. Backward prediction
can be used to improve the initial data points of the FID. ft determines the detection mode
(real or complex) from the acquisition status parameter AQ_mod, not from ME_mod. As such,
ft does not distinguish between ME_mod = LPfr and ME_mod = LPfc. The same counts for
backward prediction. Note that the command trf does determine the detection mode from
ME_mod. Linear prediction is only performed for NCOEF > 0. Furthermore, LPBIN and, for
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backward prediction, TDoff play a role (see these parameters in chapter List of processing
parameters [ 20]). By default, ME_mod is set to no which means no linear prediction is
done.

When executed on a 2D or 3D dataset, ft takes up to four arguments, e.g. ft <row>
<procno>y n, process the specified row and store it under the specified procno. The last two
arguments are optional: y causes a possibly existing data to be overwritten without warning,
n prevents TopSpin from changing to the destination dataset. Note that the oder of the last
two arguments, y and n, is irrelevant.

If you run a command like ft from the command line, make sure that the required parameters
are already set. Click the Procpars tab or enter edp to do that.

The ft command can be used on multidimensional data. In that case it automatically
recognizes the dimensionality of the data and prompts for the row to be processed and the
output procno. It only applies to the acquisition direction.

The ftf command can be used on 1D and 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the ftf dialog box, with edp or by typing si, stsr etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
PKNL - group delay compensation (Avance) or filter correction (A*X)
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
Set by the acquisition, can be viewed with dpa or by typing s aq_mod etc.:
AQ_mod - acquisition mode (determines the Fourier transform mode)
TD - time domain; number of raw data points
BYTORDA - byteorder or the raw data
NC - normalization constant

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s ft_mod, s tdeff etc.:
FT_mod - Fourier transform mode
TDeff - number of raw data points that were used for processing
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
NC_proc - intensity scaling factor
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
BYTORDP - data storage order
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 7/ do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)
proc - processing parameters

OUTPUT FILES
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
FT

SEE ALSO
ift [ 69], ht [> 68], trf, trfp [ 90]

3.15 genfid

NAME
genfid - Generate pseudo-raw data (1D)

DESCRIPTION

The command genfid generates pseudo-raw data from processed data. When entered
without arguments, it opens a dialog box where you can specify the destination dataset.

& genfid @

Please specify destination

NAME | SElyiel|

EXPNO

’ OK ” Cancel ” Help ]

genfid is normally used in combination with the command ift which performs an inverse
Fourier transform, converting a spectrum into an FID. Actually, ift transforms processed
frequency domain data into processed time domain data. genfid converts these processed
time domain data into pseudo-raw time domain data and stores them under a new name or
experiment number (expno).

Note that genfid does not modify the data, but only stores them in a different format. The
number of data points of the pseudo-raw data, is twice the size (Sl) of the processed data
they are created from. The acquisition status parameter TD (types s td or dpa) is set
accordingly; TD = 2*SI.

genfid takes arguments and can be used as follows:

66 / 398 H9776SA3_4_004



1D Processing Commands

genfid <expno>
The FID will be stored under the specified expno.
genfid <expno> <name>y

Poobd =

The FID will be stored under the specified name and expno. The last argument (y) causes
genfid to overwrite possibly existing data.

You can use any other combination of arguments as long they are entered in the correct
order. The processed data number (procno) of the output dataset is always set to 1.

genfid can be used if you want to reprocess a 1D spectrum, for example with different
processing parameters, but the raw data do not exist any more. An example of such a
procedure is:

ift (if the data are Fourier transformed)

genfid (to create the pseudo-raw data)

edp (to set the processing parameters)

ef (to process the pseudo-raw data)

If the input data are processed but not Fourier transformed, you can skip the first step.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed time domain data (real, imaginary)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - pseudo-raw data
audita.txt - acquisition audit trail

USAGE IN AU PROGRAMS
GENFID(expno)
Overwrites possibly existing raw data in the specified expno

SEE ALSO
ift [» 69], genser [ 108]

3.16 df, gfp

NAME

gf - Gaussian window multiplication + Fourier transform (1D)

gfp - Gaussian window multiplication + FT + phase correction (1D)
DESCRIPTION

The composite processing command gf is a combination of gm and ft, i.e. it performs a
Gaussian window multiplication and a Fourier transform.

dfp is a combination of gm, ft and pk, i.e. it does the same as gf but, in addition, performs a
phase correction.

gf and gfp automatically perform an FID baseline correction according to BC_mod.
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All composite processing commands can be found under the menu:
Process | Advanced | Special Transforms

INPUT AND OUTPUT PARAMETERS
See gm, ft and pk

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 1i do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
GF
GFP

SEE ALSO
ef, efp [» 57], fp, fmc [» 62]

317 ht

NAME
ht - Hilbert transform (1D)

DESCRIPTION

The command ht performs a Hilbert transform which means the imaginary part of a spectrum
is calculated from the real part. This is only useful when the real data have been created from
zero filled raw data, with S| = TD. Only then they will contain the entire spectral information.

Imaginary data are required for phase correction. They are normally created together with the
real data by Fourier transform. Directly after the Fourier transform, real and imaginary data
are consistent and can be used for phase correction. If, however, the real data are
manipulated, e.g. by abs, they are no longer consistent with the imaginary data. In that case,
or when the imaginary data have been deleted, ht can be used to create new imaginary data.

Hilbert transform is based on the so called dispersion relations or Kramers-Kronig relations
(see, for example, R. R. Ernst, G. Bodenhausen and A. Wokaun, Principles of nuclear
magnetic resonance in one and two dimensions, Clarendon Press, Oxford, 1987).
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r - real processed 1D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1i - imaginary processed data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
HT

SEE ALSO
ift [ 69], ft, fif [ 63], trf, trfp [ 90]

3.18 ift

NAME

ift - Inverse Fourier transform (1D)

DESCRIPTION

The command ift performs an inverse Fourier transform of a 1D spectrum, thus creating an
artificial FID. Normally, ift is done when the raw data do not exist any more. If, however, raw
data do exist, they are not overwritten. ift stores the resulting FID as processed data, i.e. it
overwrites the current spectrum.

After ift, you can create pseudo-raw data with the command genfid which creates a new
dataset. Note that the number of data points of the pseudo-raw data, is twice the size of the
processed data they are created from. The acquisition status parameter TD (dpa) is set
accordingly; TD = 2*SI.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (frequency domain)

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (time domain)
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
IFT

SEE ALSO
genfid [» 66], ft, fif > 63], trf, trfp [ 90]
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3.19 Is, rs

NAME
Is - Left shift data NSP points (1D)
rs - Right shift data NSP points (1D)

DESCRIPTION

The command Is shifts 1D data to the left. The number of points shifted is determined by the
parameter NSP. The right end of the data is filled with NSP zeroes.

rs shifts 1D data to the right. The number of points shifted is determined by the parameter
NSP. The left end of the data is filled with NSP zeroes.

Depending on the parameter DATMOD, rs and Is work on raw or processed data.

The value of NSP is the number of the real plus imaginary data points that are shifted. As
such, the real data are shifted NSP/2 points and the imaginary data are shifted NSP/2 points.
For odd values of NSP the real and imaginary data points are interchanged. As such the
displayed spectrum is not only shifted but also changes from real (absorption) to imaginary
(dispersion) or vice versa. Note that his only plays a role for DATMOD = proc.

INPUT PARAMETERS
Set by the user with edp or by typing nsp, datmod etc.:
NSP - number of points to be shifted
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
LS
RS

SEE ALSO
pk [ 74]
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3.20 mc

NAME
mc - Magnitude calculation (1D)

DESCRIPTION

The command mc calculates the magnitude spectrum of a 1D dataset. The intensity of each
point i is replaced by its absolute value according to the formula:

ABS() = J(R() +IG)D)

Where R and | are the real and imaginary part of the spectrum, respectively. If no processed
input data exist, mc works on the raw data.

mc can also be started from the phase correction dialog box which is opened with ph.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw 1D data (input if 7r, 7/ do not exist)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if they exist)

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
MC

SEE ALSO
ps [ 77], pk [» 74], apk, apks, apkm, apkf, ph [» 52], trf, trfp [» 90]

3.21 mul, mulc, nm, div

NAME

mul - Multiply two datasets (1D)

mulc - Multiply data with a constant (1D)

nm - Negate data (1D)

div - Divide two datasets (1D)

adsu - Open add/subtract/multiply dialog box (1D, 2D)
DESCRIPTION

Multiplication commands can be entered on the command line or started from the add/
subtract/multiply dialog box. The latter is opened with adsu.
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E! Add ; subtract - mul ll

-Options -

 Adda spectrum of same size point-wise: current + DC * second

 adda spectrum of same or different size ppmHz-wize: current + DC * second
7 add & FID: current + DC * second

' Add a constant

% Muitioly with 1D spectrumific; current * second

" miuitiply with constant

™ miuitiphy with -1

€ Divide: by a 1D spectrum/fid: current § second

-Redquired parameters-
Constant DC = 0
MAME [2nd spectrum) = examd_13C
EXPMC = 1
PROCNO = 1
USER = st
DIR: = C: i
Shift 2nd spectrum by: [ppm] = 0.0
Apply command to raw [/ processed date DATMOD = proc =]
Al corresponding ppin of hz values = (alalid iz

Qi | Cancel | Help |

This dialog box offers several options, each of which selects a certain command for
execution.

Multiply with 1D spectrum/fid

This option selects the command mul for execution. It multiplies the second dataset with the
third dataset. The result is stored in the current dataset.

Multiply with constant

This option selects the command mulc for execution. It multiplies the current data with the
value of DC.

Multiply with -1

This option selects the command nm for execution. It negates the current data which means
all data points are multiplied by -1.

Divide by 1D spectrum/fid

This option selects the command div for execution. It divides the second dataset by the third
dataset. The result is stored in the current dataset.

mul/div perform a complex multiplication/division on complex spectra. This requires that for
both the second and third dataset:

* the status parameter FT_mod = fqc or fsc
« real (file 1r) and imaginary (file 7/) data exist

This is the case for most data that have been acquired in Avance spectrometers. If the above
requirements are not fulfilled, real and imaginary data are multiplied/divided pointwise. When
a complex operation has been performed, this is reported in the audit trail output file.

Please note in addition that deleting the imaginary data enforces a pointwise multiplication for
the command mul instead of a complex multiplication.
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mul, div, mulc and nm work on raw or on processed data, depending on the value of
DATMOD. The result is always stored as processed data in the current dataset. The raw data
are not overwritten.

When mul and div are started from the command line, they will run without user interaction if
the second dataset is already defined (file curdat?). If this is not defined, the adsu dialog box
will be opened. When you run a multiplication or division command from the command line,
make sure that the required parameters are set. Click the Procpars tab or enter edp to do
that.

The adsu command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the adsu dialog box, with edp or by typing dc, datmod etc.:
DC - multiplication factor (input of mulc)
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters
curdat? - definition of the second dataset
<dir2>/data/<user2>/nmr/<name2>/<expno2>/
fid - second raw data (input if DATMOD = raw)
<dir2>/data/<user2>/nmr/<name2>/<expno2>/pdata/<procno2>/
1r, 1i - processed 1D data (input if DATMOD = proc)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
MUL
MULC
NM
DIV

SEE ALSO
add [ 45]
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3.22 pk

NAME
pk - Phase correction according to PHCO/PHC1 (1D)

DESCRIPTION

The command pk performs a zero and first order phase correction according to user defined
phase values. These phase values are read from the processing parameters PHCO and
PHC1.

The data, consisting of real points R(i) and imaginary points I(i) are phase corrected
according to the formula:

RO(i) = R(i)cosa(i) - I(i)sina(i)
10(i) = I(i)cosa(i) + R(i)sina(i)
Where:

a(i) = PHCO + (i-1)PHCA

Where i > 0, RO and 10 represent the corrected values and PHCO and PHC1 are processing
parameters.

pk does not calculate the phase values but uses the preset values. Therefore, pk is only
useful when these values are known. They can be determined, interactively, in Phase
correction mode or, automatically, with apk or apks.

pk is typically used in a series of experiments where the first spectrum is corrected with apk
and each successive spectrum with pk, using the same values (see for example AU program
proc_noe).

pk applies but does not change the processing parameters PHCO and PHC1 (edp). It does,
however, change the corresponding processing status parameters PHCO and PHC1 (dpp),
by adding the applied phase values.

pk is a part of the composite processing commands efp, fp and gfp.

pk can also be used to perform a phase correction on an FID rather than a spectrum. This is
automatically done if you enter pk on a dataset which does not contain processed data.
Phase correction on an FID is used prior to Fourier transform to induce a shift in the resulting
spectrum. The spectrum is shifted according to the value of PHC1; one real data point to the
left for each 360°. A negative value of PHC1 causes a right shift. The points which are cut off
on one side of the spectrum are appended on the other side. Note the difference with
performing a left shift (Is) or right shift (rs) after Fourier transform. This appends zeroes at the
opposite side. If processed data do exist and you still want to do a phase correction on the
FID, you can do this with the command trf.

The command pk can also be started from the phase correction dialog box which is opened
with ph.

INPUT PARAMETERS
Set from the ph dialog box, with edp or by typing phc0, phc1 etc.:
PHCO - zero order phase correction value (frequency independent)
PHCA1 - first order phase correction value (frequency dependent)

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s phc0, s phc1 etc.:
PHCO - zero order phase correction value (frequency independent)
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PHC1 - first order phase correction value (frequency dependent)

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/
fid - raw data (input if no processed data exist)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if they exist)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
PK

SEE ALSO
mc [» 71], ps [» 77], apk, apks, apkm, apkf, ph [ 52], trf, trfp [» 90]

3.23  prguide

NAME
prguide - Open the Processing Guide (1D,2D)

DESCRIPTION
The command prguide opens the TopSpin Processing Guide:

& TopSpin (o] o -E )
= Acquire Process [EGELTES Applications JVELELT]
N Proc Spectrum + | /\y Adjust Phase v | A Baseline v | /A\ Calib. Axis + | Advanced « [ =
D2 |06 G| ews F| AL D W & ‘
2 FlAqOELl ek [B@TE A
4
28 B M| SPECTRUM | PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FI <I>I> NMR Data Processing Guide
= pata @ close | © Automatic mode
Search: Find l { }
[=-C\Bruken\TopSpin\e» a hbos
examid_1H " | |[examtd_tH 2 1 c:BrkerTopspiniexamdata g | OpenDataset —
exam1d_13C - v + s
exam2d_CH L= Advanced
exam2d_HC = n
exam2d_HH T
o~ E ‘Window Function
&xam_CMCse_1 =
exam_CMCse_2 (Relx(FEig
exam_ClNCse_3 +
exam_DNMR_MeZ [® | Fourier Transform f
exam_DNMR_jpr2 +
exam_Daisy [o A Integration
Eheram_nmrquant n
< » Phase Correction pZ:
av &
[« 4 ~
b +
e o . . e Adis Calibration [=]
Ho N + =
we E-mail /| Archive:
p:
o P ° -
© T T T T T T Baseline Corr.
25 2.0 15 10 05 -0.0 [ppm]
[ examid_1H 2 1 G \BrukenT
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This contains a workflow for processing data, especially suited for new or occasional users.
In Automatic mode, the Processing Guide will simply execute a processing command when
you click the corresponding button. This requires the processing parameters to be set
correctly. In interactive mode (Automatic mode unchecked), the Processing Guide will, at
each step, open a dialog box offering you the available options and required parameters. For
example, the phase correction button offers various automatic algorithms as well as an option
to switch to interactive phasing mode.

Experienced users normally enter the individual processing commands from the command
line. This requires that, for each command, the processing parameters are set correctly.

The Processing Guide can be used for 1D and 2D processing.

SEE ALSO
managuide [» 231], solaguide [» 247], t1guide [» 248], (aqguide)

3.24 procid

NAME
proc1d - Open 1D Processing dialog
DESCRIPTION
The command proc1d opens a 1D processing dialog:
Press 'Execute’ to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.
Exponential Multiply (em) LB [Hz] =
Fourier Transform (ft)
Auto - Phasing (apk)
Set Spectrum Reference (sref) D
Auto - Baseline Carrection (absn) D Include integration = | no
Plot (autoplot) ] avout= +1D_H.xwp
Warn if processed data exist
Save |[ Execute H Cancel
This dialog can be used for standard 1D processing, including exponential multiplication,
Fourier transform, phase correction, referencing, baseline correction and plotting. Processing
steps can be switched on or off and two parameters, line broadening and plot layout, can be
set.
The command takes one argument:
procidy
Which will process the current dataset without opening the dialog, using the last settings.
SEE ALSO

prguide [» 75]
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3.25 ps

NAME

ps - Calculate power spectrum (1D)

DESCRIPTION

The command ps calculates the power spectrum of the 1D current dataset, replacing the
intensity of each data point i according to the formula:

PS(i) = R(i)? + I(1)?

Where R and | are the real and imaginary part of the spectrum, respectively. If no processed

input data exist, ps works on the raw data. The result is always stored as the real processed
data.

ps can also be started from the phase correction dialog box which is opened with ph.

If ps is typed on a 2D or 3D spectrum, the following warning message is displayed. Enter the
appropriate values.

&ps s
You are about to execute a 1D processing command

on multi-dimensional acquisition data (ser file).

Please specify the fid number in the ser file to be processed
and the destination PROCNO for the result.

FID#[1.128] = 1]

PROCNO = 999

<dir>/data/<user>/nmr/<name>/<expno>/

fid - raw data (input if no processed data exist)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
PS

SEE ALSO
mc [» 71], pk [ 74], apk, apks, apkm, apkf, ph [» 52], trf, trfo [» 90]
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3.26 sinm, gsin, sinc, gsinc

NAME
sinm - Sine window multiplication of the FID (1D)
gsin - Sine squared window multiplication of the FID (1D)
sinc - Sinc window multiplication of the FID (1D)
gsinc - Sinc squared window multiplication of the FID (1D)
wm - Open window multiplication dialog box (1D,2D)
DESCRIPTION
Window multiplication commands can be started from the command line or from the window
function dialog box. The latter is opened with the command wm:
Options
Manual window adjustment
Required parameters
Window function type WDW = ‘exponential
Line broadening LB [Hz] = 0.3
Gaussian max. position 0=GB<1= |0
Sine bell shift 358 (0,12, )= 0
Left trapezoid limit 0=TM1<1 = 0
Right trapezoid limit 0<TM2=1 = ]
[ Cancel l [ Help ]
This dialog box offers several window functions, each of which selects a certain command for
execution.
Sine bell

This window function selects the command sinm for execution. It performs a sine window
multiplication, according to the function:

SINM(t) = sin((tr — PHI) * (t /| AQ) + PHI)

where

0<t<AQand PHI=m/ SSB

Where AQ is an acquisition status parameter and SSB a processing parameter.

Typical values are SSB = 1 for a pure sine function and SSB = 2 for a pure cosine function.
Values greater than 2 give a mixed sine/cosine function. Note that all values smaller than 2,
for example 0, have the same effect as SSB = ¥, namely a pure sine function.
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Squared sine bell

This window function selects the command gsin for execution. It performs a sine squared
window multiplication, according to the function:

QSIN (t) = sin (T — PHI') x (t/AQ) + PHI )

where

0<t<AQand PHI=1/SSB

Where AQ is an acquisition status parameter and SSB a processing parameter.

Typical values are SSB = 1 for a pure sine function and SSB = 2 for a pure cosine function.
Values greater than 2 give mixed sine/cosine functions. Note that all values smaller than 2
have the same effect as SSB = 1, namely a pure sine function.

If commands like gsin are typed on a 2D or 3D spectrum, the following warning message is
displayed. Enter the appropriate values.

You are about to execute a 1D processing command

on multi-dimensional acquisition data (ser file).

Please specify the fid number in the ser file to be processed
and the destination PROCNO for the result.

FID#[1.128]=
PROCNO = 999

[ QK H Cancel H Help l

Sinc
This window function selects the command sinc for execution. It performs a sinc window
multiplication, according to the function:
s sinf
SINC(f) = "7
Where
-2m*SSB*GB<t<2m*SSB* (1-GB)
and SSB and GB are processing parameters.

Squared sinc

This window function selects the command qsinc for execution. It performs a sinc squared
window multiplication, according to the function:

CH
OSINC(t) = (%r)
Where

-2 *SSB*GB<t<2m*SSB*(1-GB)
and SSB and GB are processing parameters.

The *sin* commands implicitly perform a baseline correction of the FID, according to the
processing parameter BC_mod. Furthermore, they perform linear prediction according to the
parameters ME_mod, NCOEF and LPBIN.

If you run a command like sinm from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.
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When executed on 2D or 3D data, the *sin* commands take up to four arguments, e.g. sinm
<row> <procno> n Yy, process the specified row and store it under the specified procno. The
last two arguments are optional: n prevents changing the display to the output 1D data, y
causes a possibly existing data to be overwritten without warning.

When executed on a dataset with 2D or 3D raw data but 1D processed data (usually a result
of rsr, rsc or a previous 1D processing command on that 2D or 3D data), the sin* commands
take one argument sinm <row> to process the specified row and store it under the current
procno.

sinm same process the same row as the previous processing command and store it under
the current procno. The same option is automatically used by the AU program macros *SIN*.
When used on a regular 1D dataset (i.e. with 1D raw data) it has no effect.

The wm command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the wm dialog box, with edp or by typing ssb, gb etc.:
SSB - sine bell shift
GB - Gaussian broadening factor (input of sinc and gsinc)
Set by the acquisition, can be viewed with dpa or s aq:
AQ - Acquisition time (input of sinm and gsin)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 1i do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
SINM
QSIN
SINC
QSINC

SEE ALSO
em, gm, wm [ 58], tm, traf, trafs [» 87]
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3.27 refdcon

NAME
refdcon — Reference deconvolution (1D)
.refdcon — Interactive reference deconvolution (1D)
DESCRIPTION
Reference deconvolution is a simple and effective method to remove distortions caused by
field inhomogeneities or modulations in nuclear magnetic resonance spectroscopy.
USAGE

To start the reference deconvolution module call the menu item Process | Advanced |
Reference Deconvolution or run the command .refdcon.

The reference deconvolution can also be used by the command refdcon on the command
line. In this case all defined input parameters will be used to calculate the deconvolved
spectra automatically. In a minimal usage the interval has to be defined. Additional
parameters are optional. In case no parameter is set before, it is possible to set all
parameters as arguments, shown in the following example:

refdcon rdf1="-1.3” rdf2="2" rdfwhm="2.2"

Define and adapt the Lorentzian model

Starting the interactive reference deconvolution module it is in a first step necessary to define
the region [RDF1, RDF2] including the peak of interest for the Lorentz model calculation. The
interval can be defined with a left mouse click and dragging till the end of the desired region.
As a consequence a Lorentzian model for the maximum peak in the interval will be calculated
and shown on the screen (see the following figure):
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[Search: Q| [[exam1d_13¢ 1 1 C:\BrukerTopSpiniexamdata E
=1 CBrukenTopSpiniexamdata s A lostorviacoste
i 3C{1H) AV 500 Cholesteryiacefate o]
) examd_13C em \Bruker Topspin) exandaca |
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The calculated Lorentzian model and the selected region are marked with green and pink
boxes.

Parameters can be changed using the associated adjustment handles and the model will
update immediately.

The left and right handle of the model (green box) changes the half maximum amplitude
parameter (RDFWHM) and the handle above adapt the intensity. The handle in the center
changes the peak position.

While using the adjustment handles of the selected region (rosa box) the region size changes
for the following deconvolution. The Lorentz will stay the same as long as the selected peak
is in the region. By default the maximum peak in the interval is the selected peak.

Another possibility to change the model parameters is by using the parameter dialog. A
doubile click in the selected region opens the following dialog:

‘p Reference Deconvolution Model Settings S
Change Parameters for Reference Deconvolution
Left interval limit (RDF1) [ppm] 197 228/%
Right interval limit (RDF2) [ppm] 196 449/ =
Full width at half maximum amplitude (RDFWHM) [Hz] 0.655/=
Peak intensity (RDI) 113,599,337.5/=
Peak position (RDPOS) [ppm] 196 923/%

The menu bar

alll - Start reference deconvolution of the spectra with the generated Lorentzian model
. VAN - Recalculate the default Lorentzian model in the current region.

1l
. JJ-LI - Change to stacked layout for a better comparison of the results (Lorentzian model
or deconvolved spectra)

. R - Reset individual scaling

. @ - Save deconvolved data

INPUT PARAMETERS

RDF1: Left interval limit for reference deconvolution [ppm]

RDF2: Right interval limit for reference deconvolution [ppm]

RDINT: Intensity for Lorentzian peak

RDPOS Position for Lorentzian peak [ppm]

RDFWHM: Full width at half maximum amplitude for Lorentzian peak [Hz]

SEE ALSO
REFDCON Manual
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3.28 rv

NAME
rv - Reverse spectrum or FID (1D)

DESCRIPTION

The command rv reverses the data with respect to the middle data point, i.e. the leftmost
data point becomes the rightmost point and vice versa. The real and imaginary parts of the
spectrum are thereby interchanged. Depending on the value of DATMOD, rv works on the
raw or on the processed data. The result is always stored as processed data.

A spectrum can also be reversed as a part of the Fourier transform by setting the processing
parameter REVERSE to TRUE.

INPUT PARAMETERS
Set by the user with edp or by typing datmod :
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
RV

SEE ALSO
ft, fif [ 63], trf, trfp [ 90]
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3.29 sab

NAME
sab - Spline baseline correction (1D)

DESCRIPTION

The command sab performs a spline baseline correction. This is based on a predefined set
of data points which are considered to be a part of the baseline. The regions between these
points are individually fitted. In order to execute sab, the baseline points must have been
determined. You can do this as follows:

« Click ™\ or enter .basl to change to baseline correction mode.

« Click £ to switch to Define baseline points mode

« (if the baseline points have been defined before, you are first prompted to append to (a) or
overwrite (0) the existing list of points)

* Move the cursor along the spectrum and click left at several positions which are part of the
baseline.
» Click @ to return. The command sab is automatically executed.

The set of baseline points is saved in the file baslpnts. This file can be stored for general
usage with the command wmisc. After that, you can read it with rmisc on another dataset
and run sab to perform the same baseline correction.

sab can be started from the command line or from the baseline dialog box which is opened
with the command bas.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
baslpnts - baseline points (points and ppm values)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
SAB

SEE ALSO
bem [+ 56], (bas, .basl)
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3.30 sref, cal

NAME
sref - Calibrate the spectrum; set the TMS signal to 0 ppm (1D,2D)
cal - Open calibration dialog box (1D, 2D)

DESCRIPTION

Spectrum calibration can be started from the command line with sref or from the calibration
dialog box which is opened with the cal command.

Options
-:é- Manual calibration
() Automatic calibration

P oK H Cancel H Help I

This dialog box offers two options, one for manual and one for automatic calibration.

Manual calibration

This option selects the .cal command for execution. This is equivalent to clicking t in the
toolbar and switches to interactive calibration mode. Click inside the data window at the
reference peak, enter the frequency value in the appearing dialog box and click OK.

Automatic calibration

This option selects the sref command for execution. It calibrates the spectrum by setting the
TMS signal of a spectrum to exactly 0 ppm. It works on 1D and 2D spectra.

sref makes use of the lock table. This must be set up once after installing TopSpin with the
command edlock.

On 1D spectra, sref involves three steps which are discussed below.

During the first step sref sets the value of the processing parameter SF according to the
formula:

SF=BF1/(1.0+RShift * 1e-6)

Where RShift is taken from the edlock table and BF1 is an acquisition status parameter.
Changing SF automatically changes the processing parameters SR, the spectral reference,
and OFFSET, the ppm value of the first data point, according to the following relations:

+ SR =SF - BF1 - where BF1 is an acquisition status parameter.

* OFFSET = (SFO1/SF-1) * 1.0e6 + 0.5 * SW * SFO1/SF - where SW and SFO1 are
acquisition status parameters

Actually, the relation for OFFSET depends on the acquisition mode. When the acquisition
status parameter AQ_mod is gsim, gseq or DQD, which is usually the case, the above
relation count. When AQ_mod is gf, the relation OFFSET = (SFO1/SF-1) * 1.0e6 is used.

sref then calculates which data point (between 0 and Sl) in your spectrum corresponds to the
ppm value Ref. from the edlock table. This data point will be used in the second step. The
first step is independent of a reference substance.
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During the second step, sref scans a region around the data point found in the first step for a
peak. It will normally find the signal of the reference substance. The width of the scanned
region is defined by the parameter Width in edlock table, so this region is Ref. +/- 0.5*"Width
ppm. This step is necessary because the lock substance (solvent) will not always resonate at
exactly the same position relative to the reference shift. The absolute chemical shift of the
lock substance (solvent) differs because of differences in susceptibility, temperature,
concentration or pH, for instance.

The third step depends on whether or not a peak was found in the second step. If a peak was
found, sref determines the interpolated peak top and shifts its ppm value to the ref. value
from the edlock table. The processing parameters OFFSET, SF and SR are changed
accordingly. As such, the result of the default (step 1) is slightly corrected in order to set the
peak of the reference substance exactly to 0. You can check this by putting the cursor on this
peak. If no peak was found, you will get the message: sref: no peak found default
calibration done. The result of the default calibration (step 1) is stored without any further
correction.

The three cases below show the calibration of a 1H, 13C and 31P spectrum with C6D6 as a
solvent. The following table shows the corresponding entry in the edlock table:

Solvent Field | Lockpower | Nucleus | Distance Ref. Width Rshift
[ppm] [ppm] [ppm] [ppm]

C6D6 -150 -15.0
1H 7.28 0.0 0.5 0.000
2H 7.28 0.0 0.5 0.000
13C 128.0 0.0 5.0 0.220
31P 0.00 10.5 5.0 13.356

Case #1 - Calibration of a 1H spectrum: A spectrum was acquired while being locked on
C6D6. sref will do a default calibration and look for a signal at 0.0 ppm ( Ref.) in a window of
+/- 0.25 ppm. If a peak is found, its chemical shift will be set to 0 ppm.

Case #2 - Calibration of a 13C spectrum: A spectrum was acquired while being locked on
C6eD6. sref will do a default calibration and look for a signal at 0.0 ppm ( Ref.) in a window of
+/- 2.5 ppm. If a peak is found, its chemical shift will be set to 0 ppm.

Case #3 - Calibration of a 31P spectrum: A spectrum was acquired while being locked on
C6D6. sref will do a default calibration and look for a signal at 10.5 ppm ( Ref.) in a window
of +/- 2.5 ppm. If a peak is found, its chemical shift will be set to exactly 10.5 ppm.

On 2D spectra, sref calibrates the F2 and F1 direction and this involves the same steps as
described above for 1D spectra.

Please note that the purpose of sref is the following:
« If TMS (or any other reference substance) is found, the value is ignored.

« If there is no TMS (or any other reference substance), than sref sets SR to 0, which
basically makes BF1 = SF. This is normally pragmatic, but in special cases it is necessary
to enter a different value, in order to get a useful resulting chemical shift. Entering a value
here will correct the chemical shift by the amount specified.

INPUT PARAMETERS
Set by the acquisition, can be viewed with dpa or by typing s solvent etc.:
SOLVENT - the solvent of the sample
INSTRUM - configuration name (entered during cf) of the spectrometer
LOCNUC - lock nucleus

86 /398 H9776SA3_4_004



1D Processing Commands

SFO1 - spectral frequency
NUC1 - measured nucleus
SW - sweep width

OUTPUT PARAMETERS
Processing parameters which can be viewed with edp
Processing status parameters which can be viewed with dpp
SF - spectral reference frequency
OFFSET - the ppm value of the first data point of the spectrum
SR - spectral reference

INPUT FILES
<tshome>/conf/instr/<instrum>/
2Hlock - edlock table for 2H locked samples
19Flock - edlock table for 19F locked samples

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - processing parameters
procs - processing status parameters

USAGE IN AU PROGRAMS
SREF

3.31 tm, traf, trafs

NAME
tm - Trapezoidal window multiplication of the FID (1D)
traf - Traficante window multiplication of the FID (1D)
trafs - Similar to traf, but trafs additionally retains optimum signal-to-noise.
wm - Open window function dialog box (1D,2D)
DESCRIPTION

Window multiplication can be executed from the command line or from the window function
dialog box. The latter is opened with the command wm:
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Options

Manual window adjustment

Required parameters

Window function type WDW =
Line broadening LB [HZ] =
Gaussian max. position 0=GB=<1 =
Sine bell shift SSB (0.1.2,..) =
Left trapezoid limit 0<TM1=1 =
Right trapezoid limit 0<TM2<1 =

[ OK ” Cancel ” Help ]

This dialog box offers several window functions, each of which selects a certain command for
execution.

Trapezoid

This function selects the command tm for execution. It performs a trapezoidal window
multiplication of the FID. The rising and falling edge of this function are defined by the

processing parameters TM1 and TM2. These represent a fraction of the acquisition time as
displayed below.

Factor

0 TM1 T™M2 1

Traficante and trafic.s/n

This function selects the commands traf and trafs , respectively, for execution. The
algorithms used by these commands are described by D. D. Traficante and G. A. Nemeth in
J. Magn. Res., 71, 237 (1987).

tm, traf and trafs implicitly perform a baseline correction of the FID, according to the
processing parameter BC_mod. Furthermore, they perform linear prediction according to the
parameters ME_mod, NCOEF and LPBIN.

When executed on 2D or 3D data, tm and traf* take up to four arguments, e.g. tm <row>
<procno> n y process the specified row and store it under the specified procno. The last two
arguments are optional: n prevents changing the display to the output 1D data, y causes a
possibly existing data to be overwritten without warning.

If you run a command like tm from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.
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When executed on a dataset with 2D or 3D raw data but 1D processed data (usually a result
of rsr, rsc or a previous 1D processing command on that 2D or 3D data), tm and traf* take
one argument, e.g. tm <row> process the specified row and store it under the current

procno.

tm same process the same row as the previous processing command and store it under the
current procno. The same option is automatically used by the AU program macro TM. When
used on a regular 1D dataset (i.e. with 1D raw data) it has no effect.

The wm command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the wm dialog box, with edp or by typing tm1, Ib etc.:
TM1 - the end of the rising edge of a trapeziodal window (input of tm)
TM2 - the start of the falling edge of a trapezoidal window (input of tm)
LB - Lorentzian broadening factor (input of traf*)
Set by the acquisition, can be viewed with dpa or s aq:
AQ - acquisition time (input of tm)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if 7r, 7/ do not exist or are Fourier transformed)
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (input if they exist but are not Fourier transformed)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
™

SEE ALSO
em, gm, wm [» 58], sinm, qsin, sinc, gsinc [» 78]
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3.32  trf, trfp

NAME

trf - User defined processing of raw data (1D)

trfp - User defined processing of processed data (1D)
DESCRIPTION

The command trf processes the raw data performing the following steps:
 baseline correction according to BC_mod
« linear prediction according to ME_mod
« window multiplication according to WDW
» Fourier transform according to FT_mod
» phase correction according to PH_mod
trf offers the following features:

* when all parameters mentioned above are set to no, the raw data (file fid) are simply
stored as processed data (files 7r, 1i). The even points are stored as real data (file 7r) and
the odd points as imaginary data (file 7/). The size of these processed data and the
number of input FID points are determined by the parameters S| and TDeff, as described
for the command ft. For example, if 0 < TDeff < TD, the processed data are truncated.
This allows to create an FID with a smaller size than the original one (see also the
command genfid genfid [ 66]).

« trf evaluates BC_mod for the baseline correction mode (e.g. quad, gpol or dfil) and
detection mode (e.g. single or quad, spol or gpol, sfil or dfil). Note that the command bc
evaluates the acquisition status parameter AQ_mod for the detection mode and ignores
the BC_mod detection mode (see parameter BC_mod).

« trf evaluates WDW for the window multiplication mode (em, gm, sine, gsine, trap, user,
sinc, gsinc, traf or trafs). This allows to vary the window multiplication by varying the value
of WDW rather than the window multiplication command. This can be useful in AU
programs.

« the Fourier transform is performed according to FT_mod. Normally, the Fourier transform
is done with the command ft which determines the Fourier transform mode from
acquisition status parameter AQ_mod. However, for some datasets, no value of AQ_mod
translates to a correct Fourier transform mode. An example of this is when you read a
column (with rsc) from a 2D dataset which was measured with FnNMODE (or MC2) =
States-TPPI and Fourier transformed in the F2 direction only. The resulting FID can only
be Fourier transformed correctly with trf. The parameter FT_mod is automatically set to
the correct value by the rsc command. trf can also be used manipulate the acquisition
mode of raw data by Fourier transforming the data with one FT_mod and inverse Fourier
transforming them with a different FT_mod. From the resulting data you could create
pseudo-raw data (using genfid) with a different acquisition mode than the original raw
data. Finally, trf allows to process the data without Fourier transform (FT_mod = no). The
following table shows a list of FT_mod values:

FT_mod Fourier transform mode

no no Fourier transform

fsr forward, single channel, real

fqr forward, quadrature, real

fsc forward, single channel, complex
fqc forward, quadrature, complex
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isr inverse, single channel, real

iqr inverse, quadrature, real

isc inverse, single channel, complex
iqc inverse, quadrature, complex

The command trfp works like trf, except that it always works on processed data. If no
processed data exist, trfp stops with an error message.

trfp can be used to perform multiple additive baseline corrections, to remove multiple
frequency baseline distortions. This cannot be done with be or trf because these commands
always work on the raw data, i.e. they are not additive. Note that the window multiplication
commands (e.g. em, gm, sine etc.) are additive. The same counts for linear prediction (part
of ft) and phase correction (pk).

trf can be used to do a combination of forward and backward prediction. Just run trf with
ME_mod = LPfc and then trfp (or ft) with ME_mod = LPbc.

When executed on a 2D or 3D dataset, trf takes up to four arguments:
trf <row> <procno>ny

process the specified row and store it under the specified procno. The last two arguments are
optional: n prevents changing the display to the output 1D data, y causes a possibly existing
data to be overwritten without warning.

When executed on a dataset with 2D or 3D raw data but 1D processed data (usually a result
of rsr, rsc or a previous 1D processing command on that 2D or 3D data), trf takes one
argument trf <row> process the specified row and store it under the current procno.

trf same process the same row as the previous processing command and store it under the
current procno. The same option is automatically used by the AU program macro TRF. When
used on a regular 1D dataset (i.e. with 1D raw data), it has no effect.

INPUT PARAMETERS

Set by the user with edp or by typing si, tdeff etc.:
S| - size of the processed data
TDeff - number of raw data points to be used for processing
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
BC_mod - FID baseline correction mode

BCFW - filter width for BC_mod = sfil or dfil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/gfil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc

SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc

TM1, TM2 - limits of the trapezoidal window for WDW = trap
FT_mod - Fourier transform mode

REVERSE - flag indicating to reverse the spectrum
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PKNL - group delay compensation (Avance) or filter correction (A*X)
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHCA1 - first order phase correction value for PH_mod = pk
Set by the acquisition, can be viewed with dpa or by typing s td :
TD - time domain; number of raw data points

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s tdeff etc.:
TDeff - number of raw data points that were used for processing
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
NC_proc - intensity scaling factor
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
BYTORDP - data storage order

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input of trf)
acqus - F2 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input of trfp)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TRF
TRFP

SEE ALSO
be [ 54], em, gm [ 58], pk [ 74], ft, ff [ 63]
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3.33 zf

NAME
zf - Zero all data points (1D)

DESCRIPTION

The command zf sets the intensity of all data points to zero. Depending on the value of the
parameter DATMOD, zf works on raw or processed data. The result is always stored as
processed data, the raw data are never overwritten.

The output of zf is usually the same for DATMOD = raw or processed, namely S| processed
data points with zero intensity. However, for DATMOD = proc, the existing processed data
are set to zero whereas for DATMOD = raw, new processed data are created according to
the current processing parameters. The result is different when the data have been Fourier
transformed with STSI < Sl. zf with DATMOD = proc creates STSI zeroes whereas zf with
DATMOD = raw creates Sl zeroes. The reason is that zf with DATMOD = raw reprocesses
the raw data but does not interpret STSI since no Fourier transform is done.

INPUT PARAMETERS
Set by the user with edp or by typing datmod, si etc.:
DATMOD - data mode: work on raw or processed data
Sl - size of the processed data
STSI - strip size (input if DATMOD = proc)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ZF

SEE ALSO
zp [r 94]
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334 zp

NAME
zp - Zero the first NZP data points (1D)

DESCRIPTION

The command zp sets the intensity of the first NZP points of the dataset to zero. It works on
raw or processed data depending on the value of the parameter DATMOD. The parameter
NZP can take a value between 0 and the size of the FID or spectrum.

The value of NZP is the number of the real plus imaginary data points that are zeroed. As
such, the first (NZP+1)/2 real points and the first NSP/2 imaginary data points are zeroed.

INPUT PARAMETERS
Set by the user with edp or by typing nzp, datmod etc.:
NZP - number of data points set to zero intensity
DATMOD - data mode: work on raw or processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - raw data (input if DATMOD = raw)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (input if DATMOD = proc)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data (real, imaginary)
procs - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ZP

SEE ALSO
zf [ 93]
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4 2D Processing Commands

This chapter describes all TopSpin 2D processing commands. Most of them only work on 2D
data but some, e.g. xfb, can also be used to process a plane of 3D data. They store their
output in processed data files and do not change the raw data.

We will often refer to the two directions of a 2D dataset as the F2 and F1 direction. F2 is the
acquisition direction which is displayed horizontally and F1 the orthogonal direction which is
displayed vertically. The names of most 2D processing commands express the direction in
which they work, e.g. xf2 works in F2, xf1 in F1 and xfb in both directions. F2 traces are
usually referred to as rows, F1 traces as columns. Some commands express this
terminology, e.g. rsr reads and stores rows and rsc reads and stores columns of a 2D
spectrum.

For each command, the relevant input and output parameters are mentioned. Furthermore,
the relevant input and output files and their location are mentioned. Although file handling is
completely transparent, it is sometimes useful to know which files are involved and where
they reside. For example, if you have permission problems or if you want to process or
interpret your data with third party software.

4.1 abs2, abst2, absd2, absot2

NAME
abs2 - Automatic baseline correction in F2 (2D)
abst2 - Automatic selective baseline correction in F2 (2D)
absd2 - Automatic baseline correction in F2, diff. algorithm (2D)
absot2 - Automatic selective baseline correction in F2, diff. algorithm (2D)
bas - Open baseline correction dialog box (1D,2D)

DESCRIPTION

Baseline correction commands can be started from the command line, by entering abs2,
abst2 etc. or from the baseline dialog box. The latter is opened with the command bas:

E_- Baseline cort

Options

(@) correct baseline manually

() Auto-correct baseline using polynomial

[ _' Auto-correct spectral range ABSF1._ABSF2 only
[ _' Auto-correct baseline. alternate algorithm

_ | Define baseline points for cubic spline correction
_ | Correct baseline using cubic spline

(7)) Correct baseline using base_info file

() Correct baseline of the FID

Required parameters

Degree of polynomial ABSG (0..5) = 5

Left limit for correction region ABSF1 [ppm] = |10

Right limit for correction region ABSF2 [ppm]= |0

Number of averaging points 0

Baseline points file defining cubic spline = basipnts

Baseline info file stored by manual correction = |base_info

Fid baseline mode BC_mod = quad -

oK || cancel Help
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This dialog box offers several options, each of which selects a certain command for
execution. The command further depends on the selected direction. Here we describe the
commands for the F2 direction.

F2 Auto-correct baseline using polynomial

This option selects the command abs2 for execution. It performs an automatic baseline
correction in the F2 direction. This means it subtracts a polynomial from the rows of the
processed 2D data. The degree of the polynomial is determined by the parameter ABSG
which has a value between 0 and 5, with a default of 5. It works like absf in 1D which means
it only corrects the spectral region between ABSF1 and ABSF2.

F2 Auto-correct baseline, shift correction region

This option selects the command abst2 for execution. It performs an automatic selective
baseline correction in the F2 direction. This means it corrects the rows of the processed 2D
data. It works like abs2, except for the following:

» only the rows between F1-ABSF2 and F1-ABSF1 are corrected

« the part (region) of each row which is corrected shifts from row to row. The first row is
corrected between F2-ABSF2 and F2-ABSF1. The last row is corrected between F2-
SIGF2 and F2-SIGF1. For intermediate rows, the low field limit is an interpolation of F2-
ABSF2 and F2-SIGF2 and the high field limit is an interpolation of F2-ABSF1 and F2-
SIGF1.

F2 Auto-correct baseline, alternate algorithm

This option selects the command absd2 for execution. It works like abs2, except that it uses
a different algorithm (it uses the same algorithm as the command abs in DISNMR). It is, for
example, used when a small peak lies on the foot of a large peak. In that case, absd2 allows
to correct the baseline around the small peak which can then be integrated. Usually absd2 is
followed by abs2.

F2 Auto-correct baseline, shift correction region, alternate algorithm

This option selects the command absot2 for execution. It works like abst2, except that it has
a different algorithm which applies a larger correction.

If you run a command like abs2 from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

The bas command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the bas dialog box, with edp or by typing absg, absf1 etc.:
ABSG - degree of the polynomial to be subtracted (0 to 5, default is 5)
ABSF1 - low field limit of the region which is baseline corrected
ABSF2 - high field limit of the region which is baseline corrected
SIGF1 - low field limit of the correction region in the last row
SIGF2 - high field limit of the correction region in the last row

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
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2rr - real processed 2D data
proc - F2 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
procs - F2 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ABS2
ABST2
ABSD2
ABSOT2

SEE ALSO
abs1, abst1, absd1, absot1, bas [» 97]

4.2 abs1, abst1, absd1, absot1, bas

NAME
abs1 - Automatic baseline correction in the F1 (2D)
abst1 - Automatic selective baseline correction in the F1 (2D)
absd1 - Automatic baseline correction in F1, diff. algorithm (2D)
absot1 - Automatic selective baseline correction in F1, diff. algorithm (2D)
bas - Open baseline correction dialog box (1D,2D)
DESCRIPTION

Baseline correction can be started from the command line, with abs1, abst1 etc., or from the
baseline dialog box. The latter is opened with the command bas

E_‘ Baseline correction - abs1

Options:

@ Auto-correct baseine using polynomizl

O Auto-correct baseine, shift correction region

O Auto-correct baseine, alternate algorithm

O Auto-correct baseine, shift correction region, sltern. algo.
O Correct baseline using correction result from 10 row/column

rRequired parameters (F2 and F1)

Apply to axis: F2, F1 D
Degres of polynomial ABSG (0.5) = 5 5

Lett limit for correction region ABSF1 [ppm] = 1000 1000

Rigtt limit for correction region ABSF2 [ppm] = -1000 -1000

Lett limit of correct ast rowvical SIGF [ppm] = a 0

Rigtt limit of correction region, last rovwicol SIGF2 [ppm] = | 0 0

(o ] [eomee J[ e ]
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This dialog box offers several options, each of which selects a certain command for
execution. The command further depends on the selected direction. Here we describe the
commands for the F1 direction.

F1 Auto-correct baseline using polynomial

This option selects the command abs1 for execution. It performs an automatic baseline
correction in the F1 direction. This means it subtracts a polynomial from the columns of the
processed 2D data. The degree of the polynomial is determined by the parameter ABSG
which has a value between 0 and 5, with a default of 5. It works like absf in 1D which means
it only corrects the spectral region between ABSF1 and ABSF2.

F1 Auto-correct baseline, shift correction region

This option selects the command abst1 for execution. It performs an automatic selective
baseline correction in the F1 direction. This means it corrects the columns of the processed
2D data. It works like abs1, except for the following:

« only the columns between F2-ABSF2 and F2-ABSF1 are corrected

« the part (region) of each column which is corrected shifts from column to column. The first
column is corrected between F1-ABSF2 and F1-ABSF1. The last column is corrected
between F1-SIGF2 and F1-SIGF1. For intermediate columns, the low field limit is an
interpolation of F1-ABSF2 and F1-SIGF2 and the high field limit is an interpolation of F1-
ABSF1 and F1-SIGF1.

F1 Auto-correct baseline, alternate algorithm

This option selects the command absd1 for execution. It works like abs1, except that it uses
a different algorithm. It is, for example, used when a small peak lies on the foot of a large
peak. In that case, absd1 allows to correct the baseline around the small peak which can
then be integrated. Usually absd1 is followed by abs1.

F1 Auto-correct baseline, shift correction region, alternate algorithm

This option selects the command absot1 for execution. It works like abst1, except that it has
a different algorithm which applies a larger correction.

If you run a command like abs1 from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that.

The bas command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the bas dialog box, with edp or by typing absf1, absf2 etc.:
ABSG - degree of the polynomial to be subtracted (0 to 5, default is 5)
ABSF1 - low field limit of the correction region in the first row
ABSF2 - high field limit of the correction region in the first row
SIGF1 - low field limit of the correction region in the last row
SIGF2 - high field limit of the correction region in the last row

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
proc2 - F1 processing parameters
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
proc2s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ABS1
ABST1
ABSD1
ABSOT1

SEE ALSO
abs2, abst2, absd2, absot2 [» 95]

4.3 add2d, mul2d, addser

NAME

add2d - Add or subtract two datasets (2D)

mul2d -Multiply two datasets (2D)

addser - Add two raw datasets (2D, 3D)

adsu - Open add/subtract/multiply dialog box (1D, 2D)
DESCRIPTION

Addition commands can be started from the command line or from the add/subtract dialog
box. The latter is opened with the command adsu.

[ Add / subtract - add2d X
Options
@ Add a 2D spectrum: ALPHA * current + GAMMA, * second
() Add a 2D fid (ser): ALPHA * current + GAMMA * second
O Subtract a 1D spectrum from each row, retain sion
O Subtract & 1D spectrum from each column, retain sign
O Subtract a 1D spectrum from each row
) Subtract a 1D spectrum from each column
) Muttiply with ancther 20 spectrum

Required parameters
Multiplier for current 2D spectrum: ALPHA = | 1]
Multiplier for second 20 spectrum: GAMMA = | 1
NAME (2nd spectrum) = exam2d_HC
EXPNO = 1
PROCNO = 1
USER = guest
DIR = C.iBio
| Ok I Cancel | Help |
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This dialog box offers several options, each of which selects a certain command for
execution.

Add a 2D spectrum

This option selects the command add2d for execution. It adds the processed data of the
second dataset to those of the current 2D dataset, according to the following formula:

current = ALPHA*current + GAMMA*second

Where ALPHA and GAMMA are processing parameters. Both real and imaginary data are
added. The result overwrites the current processed data. For APLHA = 1 and GAMMA = -1,
the spectra are subtracted.

Multiply with another 2D spectrum

This option selects the command mul2d for execution. It multiplies the processed data of the
second dataset with those of the current 2D dataset. Both real and imaginary data are
multiplied. The result overwrites the current processed data.

Add 2D fid (ser)

This option selects the command addser for execution. It adds the raw data of the second
dataset to those of the current 2D dataset. The result overwrites the current raw data. Note
that addser also works on 3D data.

n The two 2D datasets to be added or multiplied must have equal sizes.

If you run a command like add2d from the command line, you have to make sure that the
required parameters are already set. Click the Procpars tab or enter edp to do that. If the
second dataset has not been defined yet, add2d opens the add/subtract (adsu) dialog box.

The adsu command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the adsu dialog box, with edp or by typing alpha, gamma etc.:
ALPHA - multiplication factor of the current spectrum
GAMMA - multiplication factor of the second spectrum

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data of the current dataset
proc - F2 processing parameters
<dir2>/data/<user2>/nmr/<name2>/<expno2>/pdata/<procno2>/
2rr, 2ir, 2ri, 2ii - processed data of the second dataset

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data
procs - F2 processing status parameters
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auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ADD2D
ADDSER
MUL2D

SEE ALSO
add, duadd, addfid, addc, adsu [ 45], mul, mulc, nm, div [ 71]

4.4 bcm2, bcm1

NAME
bcm2 - User defined baseline correction in F2 (2D)
bcm1 - User defined baseline correction in F1 (2D)
DESCRIPTION

Baseline correction commands can be started from the command line or from the baseline
dialog box. The latter is opened with the command bas:

E_‘ Baseline correction - bcm2

roptions:

O Auto-correct baseine using polynomizl

O Auto-correct baseine, shift correction region

O Auto-correct baseine, alternate algorithm

O Auto-correct baseine, shift correction region, sltern. algo.
@ Correct baseline using correction result from 10 row/column

rRequired parameters (F2 and F1)

Apply to axis: F2, F1 D
Degres of polynomial A 5)= 5 5

Lett linit fe 1 [ppmm] = 1000 1000

Rigtt limit for c F2 [pprm] = -1000 -1000

Lett limit of co vvicol SIGET [ppm] = a 0

Rigtt limit of correction region, last rovwicol SIGF2 [ppm] = | 0 0

(Lo ) [cancet J[ ber |

This dialog box offers several options, each of which selects a certain command for
execution.

Correct baseline, using correction result from 1D row/column (F2)

This option selects the command bem2 for execution. It performs a baseline correction in the
F2 direction by subtracting a polynomial, sine or exponential function. Before you can use
bem2, you must first do the following:

1. Read a row with rsr (TopSpin will switch to the 1D data window)
2. Click ™\ or enter .basl to switch to baseline mode.
3. Click k¢, Ex or k£ to select the baseline correction function.
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4. Fit the baseline of the spectrum with the function you selected in step 2 (initially
represented by a straight horizontal line). Click-hold button A and move the mouse to
determine the zero order correction. Do the same with the buttons B, C for higher order
corrections until the line matches the baseline of the spectrum.

5. Click ¥ to save the baseline correction to the 2D dataset and leave baseline mode.

6. Select the 2D data window.
Then you can enter bem2 to perform the baseline correction.

Correct baseline, using correction result from 1D row/column (F1)

This option selects the command bem1 for execution. It works like bem2, except that it
performs a baseline correction in the F1 direction (columns). Before you can use bem1, you
must read a column with rsc and define the baseline on it (see above).

becm* commands only works on the real data. After applying them, the imaginary data no
longer match the real data and cannot be used for phase correction.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
base_info - baseline correction coefficients

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
BCM2
BCM1

SEE ALSO

abs1, abst1, absd1, absot1, bas [» 97], abs2, abst2, absd2, absot2 [» 95], bcm2, bcm1
[ 101]

4.5 f2disco, f1disco

NAME
f2disco - Calculate disco projection in F2 (2D)
f1disco - Calculate disco projection in F1 (2D)
proj - Open projections dialog box (2D,3D)

DESCRIPTION

The disco projection commands open the projections dialog box the corresponding
command:
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Options

(O Calculate positive projection
() Calculate negative projection
) Calculate sum

@ Calculate disco sum

O Read positive projection

() Read negative projection

O Update rows/cols from display

Required parameters

Projection (sum) of = rows e
Display projection = as 1D v
First rowicol = 1

Last rowicol = 10

Destination PROCNO = 939

Disco reference colirow = | 1

[ oK ][ Cancel H Help ]

This dialog box has several options, each of which selects a certain command for execution.

Calculate disco sum (of rows)

This option selects the command f2disco for execution. Like f2sum, it calculates the sum of
all rows between firstrow and lastrow. However, for each row, the intensity at the intersection
with the reference column is determined. If this intensity is positive, the row is added to the
total. If it is negative, the row is subtracted from the total.

Calculate disco sum (of columns)

This option selects the command f1disco for execution. It works like f2disco, except that it
calculates the sum of the specified columns considering the intensities at the intersections
with a reference row.

The calculated disco sum is stored under the specified Destination procno.
The Required parameter Display projection can be set to:

« on 2D to display the calculated projection with the 2D dataset. The current 2D dataset
remains the active dataset.

» as 1D to display the calculated projection as a 1D dataset. The active dataset changes to
the destination procno.

The required parameters can also be specified as arguments on the command line. As an
example we use the command f2disco here.

f2disco <firstrow> prompts for /lastrow and refrow and stores the disco projection under data
name ~TEMP

f2disco <firstrow> <lastrow> <refrow> stores the specified disco projection under data
name ~TEMP

f2disco <firstrow> <lastrow> <refrow> <procno> stores the specified disco projection
under the specified procno of the current data name

f2disco <firstrow> <lastrow> <refcol> <procno> n stores the specified disco projection
under the specified procno of the current data name but does not change the display to this
procno

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i- 1D spectrum containing the F1 disco projection
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
F2DISCO(firstrow, lastrow, refcol, procno)
F1DISCO(firstcol, lastcol, refrow, procno)
For procno = -1, the disco projection is written to the dataset ~TEMP

SEE ALSO
f2projn, f2projp [ 104], f2sum, fisum [» 106], rhpp, rhnp [» 111]

4.6 f2projn, f2projp, f1projn, f1projp

NAME
f2projn - Calculate negative partial projection in F2 (2D)
f2projp - Calculate positive partial projection in F2 (2D)
f1projn - Calculate negative partial projection in F1 (2D)
f1projp - Calculate positive partial projection in F1 (2D)
proj - Open projections dialog box

DESCRIPTION
The projection commands open the projections dialog box selecting the corresponding
command.
[& foproie al—— =)

Options

@ Calculate positive projection
O Calculate negative projection
O Calculate sum

(0 Calculate disco sum

©) Read positive projection

) Read negative projection

©) Update rows/cols from display

Required parameters

Projection (sum) of = rows o
Display projection = on 2D -
First row/col = 1
Last row/col = 1024 |
Destination PROCNO = 999
Disco reference colirow =_ |1

P oK | [ Cancel l [ Help l

This dialog box has several options, each of which selects a certain command for execution.
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Calculate positive projection (of rows)

This option selects the command f2projp for execution. It calculates the positive partial 1D
projection of the 2D dataset in the F2 direction

Calculate positive projection (of columns)

This option selects the command f1projp for execution. It calculates the positive partial 1D
projection of the 2D dataset in the F1 direction

Calculate negative projection (of rows)

This option selects the command f2projn for execution. It calculates the negative partial 1D
projection of the 2D dataset in the F2 direction

Calculate negative projection (of columns)

This option selects the command f1projn for execution. It calculates the negative partial 1D
projection of the 2D dataset in the F1 direction

The calculated projection is stored under the specified Destination procno.
The Required parameter Display projection can be set to:

* on 2D to display the calculated projection with the 2D dataset. The current 2D dataset
remains the active dataset.

» as 1D to display the calculated projection as a 1D dataset. The active dataset changes to
the destination PRONCNO.

The required parameters can also be specified as arguments on the command line. As an
example we use the command f2projn here.

f2projn <firstrow> prompts for lastrow and stores the projection under data name ~TEMP
f2projn <firstrow> <lastrow> stores the specified projection under data name ~TEMP

f2projn <firstrow> <lastrow> <procno> stores the specified projection under the specified
procno of the current data name

f2projn <firstrow> <lastrow> <procno> n stores the specified projection under the
specified procno of the current data name but does not change the display to this procno

A projection is a 1D trace where every point has the highest intensity of all points of the
corresponding orthogonal trace in the 2D spectrum. Partial means that only a specified range
of rows (or columns) is are evaluated, i.e. only a part of the orthogonal trace is scanned for
the highest intensity. Negative projections contain only negative intensities, positive
projections contain only positive intensities.

A special case is the command f1projp or flprojn on a hypercomplex 2D dataset (MC2 #
QF) that has been processed in F2 only. Suppose you would perform the following command
sequence:

xf2 - to process the data in F2 only.

s si - to check the F1 size of the 2D data, click Cancel.

s mc2 - to check status MC2 (# QF), click Cancel.

f1projp - to store the F1 projection in ~TEMP and change to that dataset.
s si - to check the size of the resulting 1D dataset, click Cancel .

You will see that the size of the 1D data is only half the F1 size of the 2D data. The reason is
that f1projp unshuffles the input data (file 2rr). As such, f1projp behaves like the command
rsc. If you want to prevent the unshuffling of the input data (file 2rr), you can use the following
trick. Set the status parameter MC2 to QF before you run f1projp:

s mc2 , click QF
Then, the size of the 1D data will be the same as the F1 size of the 2D data.
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INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - processed data

OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

f2projn - ascii file specifying the range of rows and the 1D data path

f2projp - ascii file specifying the range of rows and the 1D data path

f1projn - ascii file specifying the range of columns and the 1D data path

f1projp - ascii file specifying the range of columns and the 1D data path
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

1r - 1D spectrum containing the projection

auditp.txt - processing audit trail

If the commands are used with less than three arguments, the files are stored in:
<dir>/data/<user>/nmr/~TEMP/1/pdata/1/

USAGE IN AU PROGRAMS

SEE ALSO

F2PROJN(firstrow, lastrow, procno)

F2PROJP(firstrow, lastrow, procno)

F1PROJN(firstcol, lastcol, procno)

F1PROJP(firstcol, lastcol, procno)

For all these macros counts that if procno = -1, the projection is written to the dataset ~TEMP

f2disco, fi1disco [* 102], f2sum, fisum [» 106], rhpp, rhnp [ 111]

4.7 f2sum, fisum, proj
NAME
f2sum - Calculate partial sum in F2 (2D)
f1sum - Calculate partial sum in F1 (2D)
proj - Open the projections dialog box (2D,3D)
DESCRIPTION

The projection sum commands open the projections dialog box selecting the corresponding
command.
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Y‘,qum - s

Options.

(O Calculate positive projection
) Calculate negative projection
@ Calculate sum

© Calculate disco sum

©) Read positive projection

) Read negative projection

©) Update rows/cols from display

Required parameters

Projection (sum) of = rows |
Display projection = on 2D -
First row/col = 1
Last row/col = 1024
Destination PROCNO = 900
Disco reference colirow =_ |1

l OK ] I Cancel l [ Help l

This dialog box has several options, each of which selects a certain command for execution.

Calculate sum (of rows)

This option selects the command f2sum for execution. It calculates the sum of all rows within
a region specified by the parameters.

Calculate sum (of columns)

This option selects the command fisum for execution. It calculates the sum of all columns
within a region specified by the parameters.

The calculated sum is stored under the specified Destination procno.
The Required parameter Display projection can be set to:

» on 2D to display the calculated projection with the 2D dataset. The current 2D dataset
remains the active dataset.

» as 1D to display the calculated projection as a 1D dataset. The active dataset changes to
the destination procno.

The required parameters can also be specified as arguments on the command line. As an
example we use the command f2sum here.

f2sum <firstrow> prompts for /astrow and stores the sum under data name ~TEMP
f2sum <firstrow> <lastrow> stores the specified sum under data name ~TEMP

f2sum <firstrow> <lastrow> <procno> stores the specified sum under the specified procno
of the current data name

f2sum <firstrow> <lastrow> <procno> n stores the specified sum under the specified
procno of the current data name but does not change the display to this procno

INPUT FILES

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i- 1D spectrum containing the sum
auditp.txt - processing audit trail
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USAGE IN AU PROGRAMS
F2SUM(firstrow, lastrow, procno)
F1SUM(firstcol, lastcol, procno)
For both macros counts that if procno = -1, the sum is written to the dataset ~TEMP

SEE ALSO
f2disco, fidisco [ 102], f2projn, f2projp, f1projn, flprojp [ 104], rhpp, rhnp, rvpp, rvnp
P 111]

4.8 genser

NAME

genser - Generate pseudo-raw data (2D)

DESCRIPTION

The command genser generates pseudo-raw data from processed 2D data. When entered
without arguments, genser opens the following dialog box:

‘ genser )

Please specify destination

NAME |2yl
EXPNO

‘ ’ OK ” Cancel ” Help ]‘

Here, you specify the output dataset and click OK to actually execute the command. genser
is normally used in combination with xif2 and xif1. These commands perform an inverse
Fourier transform, converting processed frequency domain data into processed time domain
data. genser converts these processed time domain data into pseudo-raw time domain data
and stores them under a new name or experiment number (expno).

Note that genser does not modify the data, but only stores them in a different format. The
number of data points of the pseudo-raw data, is twice the size (SI) of the processed data
they are created from. The acquisition status parameter TD (type dpa) is set accordingly; TD
= 2*Sl. This counts for both the F2 and F1 direction.

genser takes three arguments and can be used as follows:
» genser opens a dialog box where you can specify the output data.

* genser <expno> stores the output under the specified expno and opens a new data
window displaying this expno.

* genser <expno> n stores the output under the specified expno, but does not open and
display this expno.

If the specified expno already exists, you will be prompted to overwrite it or not. You can force
the overwrite by specifying the extra argument y on the command line:

* genser <expno>y n stores the output under the specified expno, overwriting it if it exists,
but does not open and display this expno.

The processed data number (procno) of the new dataset is always set to 1.
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genser can be useful if you want to reprocess a 2D spectrum, for example with different
processing parameters, but the raw data do not exist any longer. An example of such a
procedure is:

xif2 (if the data are Fourier transformed in F2)

xif1 (if the data are Fourier transformed in F1)

genser (to create the pseudo-raw data)

edp (to set the processing parameters)

xfb (to process the pseudo-raw data)

If the input data are processed but not Fourier transformed, you can skip the first two steps.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed time domain data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - pseudo-raw time domain data
audita.txt - acquisition audit trail

USAGE IN AU PROGRAMS
GENSER(expno)

SEE ALSO
genfid > 66], xif2, xif1 [» 154]

4.9 projd

NAME
projd - Display projections along with the 2D spectrum (2D)

DESCRIPTION

The projd command opens a dialog box where you can specify the projections to be
displayed along with the 2D spectrum:

&. Projection display %

Options

@ Display 1D spectra along with the 2D spectrum
) Display projections along with the 2D spectrum
) Turn projection display off

Define 1D data sets for F2, F1

Apply to axis: F2, F1

NAME = exam2d_CH exam2d_CH

EXPNO = 1 1

PROCNO = 98 99

DR = C:/Bruker/TopSpin3| C:/Bruker/TopSpin3
[ OK l [ Cancel ] [ Help ]
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This dialog box offers the following three options:
» Display 1D spectra along with the 2D spectrum
» Displays the specified 1D dataset(s) as external projections
» Display projections along with the 2D spectrum
» Displays the internal projections.
» Turn projection display off
» Turns off the projection display.

In the lower part of the dialog you can specify the 1D datasets to be used for the first option.
The checkboxes allow you to display the F2-projection, F1-projection or both. Clicking OK will
show the projections according to the chosen option and close the dialog.

Note that the effect of the second and third option can also be reached by clicking the #
button of the toolbar or entering .pr on the command line.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - 1D processed data (input for 1st option)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
curdat? - definition of the second and third dataset

SEE ALSO
f2projn, f2projp [» 104], rhpp, rhnp [» 111]

410 rev2, revi

NAME

rev2 - Reverse spectrum in F2 (2D)
rev1 - Reverse spectrum in F1 (2D)

DESCRIPTION

The command rev2 reverses the spectrum in the F2 direction. This means, each row is
mirrored about the central column.

The command rev1 reverses the spectrum in the F1 direction. This means, each column is
mirrored about the central row.

Note that the spectrum can also be reversed by during xfb by setting the F2 and/or F1
processing parameter REVERSE to TRUE.

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
REV2
REV1

SEE ALSO
rv [ 83]

4.11 rhpp, rhnp, rvpp, rvnp

NAME
rhpp - Calculate horizontal (F2) positive projection (2D)
rhnp - Calculate horizontal (F2) negative projection (2D)
rvpp - Calculate vertical (F1) positive projection (2D)
rvnp - Calculate vertical (F1) negative projection (2D)
proj - Open the projections dialog box (2D,3D)

DESCRIPTION

The projection commands can be started from the command line or from the projection dialog
box selecting the corresponding command.

B rhpp X

Options

O Calculste positive projection
O Calculste negstive projection
) Calculate sum

() Read negative projection
O Update rowesicolz from display

rReguired parameters

Projection (sum) of = Fovws W

Dizplay projection = a3 1D

Last rowicol = 1024

Destination PROCNC = 939
Disco reference colffovy = [ 1
[ ok [ cancat || bep |

This dialog box has several options, each of which selects a certain command for execution.
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Read positive projection (on rows)

This option selects the command rhpp for execution. It calculates the full positive projection
of a 2D spectrum in the F2 direction and stores it as a 1D dataset.

Read positive projection (on columns)

This option selects the command rvpp for execution. It calculates the full positive projection
of a 2D spectrum in the F1 direction and stores it as a 1D dataset.

Read negative projection (on rows)

This option selects the command rhnp for execution. It calculates the full negative projection
of a 2D spectrum in the F2 direction and stores it as a 1D dataset.

Read negative projection (on columns)

This option selects the command rvnp for execution. It calculates the full negative projection
of a 2D spectrum in the F1 direction and stores it as a 1D dataset.

"p rvnp ﬁ‘
DESTINATION = | v:
PROCNO = loos

| ok || cancel || Hep |

A projection is a 1D trace where every point has the highest intensity of all points of the
corresponding orthogonal trace in the 2D spectrum.

r*p commands only take the projection of the first quadrant data (file 2rr) and store it as real
1D data (file 1r)

r*p commands can be started from the command line. When entered without arguments, a
dialog window is displayed:

& rhpp =%
DESTINATION = -
PROCNO = 999

‘ | ok || cancel || Help ]‘

The required arguments can also be specified on the command line.
rhpp <procno> stores the projection under the specified procno of the current data name

rhpp <procno> n stores the projection under the specified procno but does not change the
display to that procno

The three other r*p command have the same syntax.

A special case is the command rvpp or rvhp on a hypercomplex 2D dataset (MC2 # QF) that
has been processed in F2 only. Suppose you would perform the following command
sequence:

xf2 - to process the data in F2 only
s si - to check the F1 size of the 2D data, click Cancel.
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s mc2 - to check status MC2 (# QF), click Cancel.
rvpp - to store the F1 projection in ~TEMP and change to that dataset
s si - to check the size of the resulting 1D dataset, click Cancel .

You will see that the size of the 1D data is only half the F1 size of the 2D data. The reason is
that rvpp unshuffles the input data (file 2rr). As such, rvpp behaves like the command rsc. If
you want to prevent the unshuffling of the input data (file 2rr), you can use the following trick.
Set the status parameter MC2 to QF before you run rvpp :

s mc2 , click QF
Then, the size of the 1D data will be the same as the F1 size of the 2D data.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r - 1D spectrum containing the projection
auditp.txt - processing audit trail
If the commands are used without arguments, the files are stored in:
<dir>/data/<user>/nmr/~TEMP/1/pdata/1/

USAGE IN AU PROGRAMS
RHPP(procno)
RHNP(procno)
RVPP(procno)
RVNP(procno)
For all these macros counts that if procno = -1, the projection is written to the dataset ~TEMP

SEE ALSO
f2projn, f2projp [» 104], f2sum, fisum [» 106], f2disco, f1disco [ 102]

412 rsc

NAME
rsc - Read column from 2D data and store as 1D data

SYNTAX

rsc [<column> [<procno>] [n]]

DESCRIPTION

The command rsc reads a column from a 2D spectrum and stores it as a 1D spectrum. When
entered on a 2D dataset without arguments, rsc opens a dialog box where you can specify
the column number and the procno of the output data.
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‘rsc Py

Please specify column # (option: destination procno)

COLUMN
PROCNO 998
l OK H Cancel H Help ]

The column must be specified as a number between 1 and F2-SI. The latter is the F2
processing status parameter Sl that can be viewed with s si. The procno can be any number
other that the current procno. If the procno field is left empty, the output dataset is stored
under data name ~TEMP.

When entered on a 2D dataset, rsc takes up to three arguments and can be used as follows:
rsc opens the above dialog box
rsc <column> stores the specified column under data name ~TEMP

rsc <column> <procno> stores the specified column under the current data name, the
current expno and the specified procno. It changes the display to the output 1D data.

rsc <column> <procno> n stores the specified column under the current data name, the
current expno and the specified procno. It does not change the display to the output 1D data.

After rsc has read a column and the display has changed to the destination 1D dataset, a
subsequent rsc command can be entered on this 1D dataset. This takes two arguments and
can be used as follows:

rsc opens the above dialog box

rsc <column> reads the specified column from the 2D dataset from which the current 1D
dataset was extracted

rsc <column> <procno> reads the specified column from the 2D dataset that resides under
the current data name (however, if the current data name is ~TEMP, rsc <column> <procno>
reads from the specified procno in the dataset from which the current 1D dataset was
extracted), the current expno and the specified procno. Specifying the procno allows to read
a column from a 2D dataset other than the one from which the current 1D dataset was
extracted. Furthermore, the AU macro RSC requires two arguments, no matter if it is used on
a 1D or on a 2D dataset.

rsr can also be started from the dialog box that is opened with the command slice.

A special case is a 2D dataset that has been Fourier transformed in F2 but not in F1. rsc
then stores 1D processed data that are in the time domain rather than the frequency domain.
Below are five different examples of this case.

Example 1

A 2D dataset is Fourier transformed in F2, column 17 (time domain) is extracted and stored
under the same name and expno, in procno 2. The resulting 1D dataset is Fourier
transformed.

On the 2D dataset, enter the following commands:

xf2 - to Fourier transform in F2 only

rsc 17 2 - to read column 17 to procno 2 and switch to that dataset
ft - to Fourier transform the resulting 1D data according to FnMODE

dataset. 1D processing commands automatically recognize that this 1D dataset is a column
from a 2D dataset. The command ft interprets the F1 acquisition parameter FnNMODE to
determine the Fourier transform mode.

n The 1D data shares the expno, and the acquisition parameters in it, with the source 2D
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Example 2

A 2D dataset with F1 acquisition mode States is Fourier transformed in F2. Column 17 (time
domain) is extracted and stored under data name ~TEMP. The resulting 1D dataset is Fourier
transformed.

On the 2D dataset, enter the following commands:

s fnmode — to check the FNMODE value (States), click Cancel.
xf2 - to Fourier transform in F2 only.

s mc2 — to check the MC2 value (States), click Cancel.

rsc 17 - read column 17 to ~TEMP and switch to that dataset.

s ag_mod - to check the AQ_mod value (gsim), click Cancel.

ft - Fourier transform the resulting 1D data according to AQ_mod.

The source 2D and the destination 1D have a separate a set of acquisition parameters. rsc
reads the F1 status parameter MC2 of the 2D data and translates that to the corresponding

n AQ_mod of the 1D data. 1D processing commands recognizes this 1D dataset as regular 1D
data. This means, for example, that ft interprets the AQ_mod to determine the Fourier
transform mode.

Example 3

A 2D dataset with an F1 acquisition mode States-TPPI is Fourier transformed in F2. Column
17 (time domain) is extracted and stored under data name ~TEMP. The resulting 1D dataset
is Fourier transformed.

On the 2D dataset, enter the following commands:

s fnmode — to check the FnMODE value (States-TPPI), click Cancel.
xf2 - to Fourier transform in F2 only

s mc2 - to check the MC2 value (States-TPPI), click Cancel.

rsc 17 - to read column 17 to ~TEMP and switch to that dataset
ft_mod - to check the FT_mod value (fsc), click Cancel.

trfp - to Fourier transform the resulting 1D data according to FT_mod

The source 2D and the destination 1D have a separate a set of acquisition parameters.
Since there is no value for AQ_mod that corresponds to States-TPPI, rsc sets the processing
parameter FT_mod instead of the acquisition status parameter AQ_mod. As such, the
resulting 1D dataset can only be Fourier transformed correctly with trfp.

Example 4

A 2D dataset with an F1 acquisition mode QF is Fourier transformed in F2. Column 17 (time
domain) is extracted and stored under data name ~TEMP. From the 2D dataset, enter the
following commands:

s fnmode — to check the FNMODE value (QF), click Cancel.
xf2 - to Fourier transform in F2 only

s mc2 — to check the MC2 value (QF), click Cancel.

rsc 17 - to read column 17 to ~TEMP and switch to that dataset.
s si — to check the size of the 1D dataset, click Cancel.
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For FNMODE = QF the 2D storage mode is different than for other values (see the
description of xfb). As such, the size of the resulting 1D data is twice as large as for other
values of FnNMODE. If 2D imaginary data (file 2ii) exist, 1D imaginary (file 1i) are created.
Only in that case, the 1D data can be Fourier transformed.

Example 5
From a 3D dataset, a plane is extracted and, from this plane a column is extracted.
On the 3D dataset, enter the following commands:
xf2 s13 48 2 - to read the F3-F1 plane 48 to procno 2
rsc 19 3 - to read, from plane 48, column 19 to procno 3
ft : to Fourier transform the resulting 1D data according to FnNMODE

The 3D, 2D and 1D dataset are stored in three different procno’s all under the same expno,
i.e. they share the same acquisition parameters. 1D processing commands automatically
recognize that the 1D dataset is a column from an F3-F1 plane that was extracted from a 3D
dataset. As such, ft interprets the F1 parameter FnMODE to determine the Fourier transform
mode. Note that F1 is the third direction of the 3D dataset. The parameter handling,
however, is transparent to the user.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - 2D processed data

OUTPUT FILES
If no output procno is specified:
<dir>/data/<user>/nmr/~TEMP/1/pdata/1/
1r, 1i - 1D spectrum
used_from - data path of the source 2D data and the column no.
auditp.txt - processing audit trail
If the output procno is specified:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - 1D spectrum
used_from - data path of the source 2D data and the column no.
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS

RSC(column, procno)
If procno = -1, the column is written to the dataset ~TEMP

SEE ALSO

rsr[r 117], rir [» 208], wsr [» 130], wsc [» 126], rser2d [» 173], wser [» 128], wserp [» 129],
r12, ri3[» 170]
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413 rsr

NAME
rsr - Read row from 2D data and store as 1D data (2D,1D)

SYNTAX

rsr [<row> [<procno>] [n]]

DESCRIPTION

The command rsr reads a row from a 2D spectrum and stores it as a 1D spectrum. When
entered on a 2D dataset without arguments, rsr opens a dialog box where you can specify
the row number and the procno of the output data.

& rsr B
Please specify row # (option: destination procno)
ROW# ]
PROCNO 999
[ ok || cancer |[ Hep |

The row must be specified as a number between 1 and F1-SI. The latter is the F1 processing
status parameter Sl that can be viewed with s si. The procno can be any number other that
the current procno. If the procno field is left empty, the output dataset is stored under data
name ~TEMP.

When entered on a 2D dataset, rsr takes up to three arguments and can be used as follows:
* rsr <row> stores the specified row under data name ~TEMP

* rsr <row> <procho> stores the specified row under the current data name, the current
expno and the specified procno. It changes the display to the output 1D data.

* rsr <row> <procnho> n stores the specified row under the current data name, the current
expno and the specified procno. It does not change the display to the output 1D data.

After rsr has read a row and the display has changed to the destination 1D dataset, a
subsequent rsr command can be entered on this 1D dataset. This takes two arguments and
can be used as follows:

» rsr opens the dialog box where you can specify the row and procno of the 2D data

* rsr <row> reads the specified row from the 2D dataset from which the current 1D dataset
was extracted

* rsr <row> <procho> reads the specified row from the 2D dataset that resides under the
current data name (however, if the current data name is ~TEMP, rsr <row> <procno>
reads from the specified procno in the dataset from which the current 1D dataset was
extracted), the current expno and the specified procno. Specifying the procno allows to
read a row from a 2D dataset other than the one from which the current 1D dataset was
extracted. Furthermore, the AU macro RSR requires two arguments, no matter if it is used
on a 1D or on a 2D dataset.

rsr can also be started from the dialog box that is opened with the command slice.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - 2D processed data
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OUTPUT FILES
If no procno is specified:
<dir>/data/<user>/nmr/~TEMP/1/pdata/1/
1r, 1i - 1D spectrum
used_from - data path of the source 2D data and the row no.
auditp.txt - processing audit trail
If the output procno is specified:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - 1D spectrum
used_from - data path of the source 2D data and the row no.
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
RSR(row, procno)
If procno = -1, the row is written to the dataset ~TEMP

SEE ALSO

r12, r13, r23, slice [» 170], rsc [» 113], rser2d [» 173], rtr [* 208], wsc [» 126], wser [» 128],
wserp [ 129], wsr [» 130]

414 rser

NAME
rser - Read row from 2D raw data and store as 1D FID (2D,1D)

SYNTAX
rser [<row> [<expno>] [n]]

DESCRIPTION

The command rser reads a row from 2D or 3D raw data (a series of FIDs) and stores it as a
1D dataset. It opens a dialog box where you can specify the FID number and the expno of
the output data.

$ rser =

Please specify fid # (option: destination expno}

FID# 1]
EXPNO 999
‘ [ ok |[ cancel |[ Hew ]‘

For 2D data, the row must be specified as a number between 1 and F1-TD. The latter is the
F1 acquisition status parameter TD that can be viewed with s td.

rser is normally entered on the 2D dataset. It then takes up to three arguments and can be
used as follows:

rser prompts for the row number and stores it under data name ~TEMP
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rser <row> stores the specified row under data name ~TEMP

rser <row> <expno> stores the specified row under the current data name and the specified
expno and then changes the display to this expno

rser <row> <expno> n stores the specified row under the current data name and the
specified expno but does not change the display to this expno

rser <row> <expno> eao performes EA calculation in all dimensions with acquisition status
parameter FNMODE = Echo-Antiecho and stores the specified row under the current data
name and the specified expno.

After rser has read a row and the display has changed to the destination 1D dataset, a
subsequent rser command can be entered on this 1D dataset. This takes two arguments and
can be used as follows:

rser opens the above dialog box where you can specify the row number and the procno of
the 2D dataset from which the current 1D dataset was extracted

rser <row> reads the specified row from the 2D dataset from which the current 1D dataset
was extracted

rser <row> <expno> reads the specified row from the 2D dataset that resides under the
current data name (however, if the current data name is ~TEMP, the input dataset is the one
from which the current 1D dataset was extracted, except for the specified expno (procno), the
specified expno and procno 1.

the 3D dataset as a large 2D dataset. This implies that the row number must lie between 1

n Note that on 3D data, rser does not distinguish between the F2 and F1 direction and treats
and (F2-TD) * (F1-TD).

rser can also be started from the dialog box that is opened with the command slice.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 2D or 3D raw data

OUTPUT FILES
If the output expno is specified:
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D FID
audita.txt - acquisition audit trail
<dir>/data/<user>/nmr/<name>/<expno>/pdata/1/
used_from - data path of the source 2D data and the row no.
If no output expno is specified:
<dir>/data/<user>/nmt/~TEMP/1/
fid - 1D FID
<dir>/data/<user>/nmr/~TEMP/1/pdata/1
used_from - data path of the source 2D data and the row no.

USAGE IN AU PROGRAMS
RSER(row, expno, procno)
If expno = -1, the row is written to the dataset ~TEMP
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SEE ALSO

r12, r13, r23, slice [» 170], rsc [ 113], rser2d [» 173], rsr [» 117], wsc [» 126], wser [» 128],
wserp [ 129], wsr [ 130]

415 sub2, sub1, sub1d2, sub1d1

NAME
sub2 - Subtract 1D data from 2D data rows, keep sign (2D)
sub1 - Subtract 1D data from 2D data columns, keep sign (2D)
sub1d2 - Subtract 1D data from 2D data rows (2D)
sub1d1 - Subtract 1D data from 2D data columns (2D)
adsu - Open add/subtract/multiply dialog box (1D, 2D)

DESCRIPTION

Subtracting a 1D data from a 2D data can be started from the command line or from the add/
subtract dialog box. The latter is opened with the command adsu.

This dialog box offers several options, each of which selects a certain command for
execution.

Subtract a 1D spectrum from each row, retain sign

This option selects the command sub2 for execution. It subtracts a 1D dataset from each row
of the current 2D spectrum. It first compares the intensity of each data point of the 1D
spectrum with the intensity of the corresponding data point in the 2D spectrum. If they have
opposite signs, no subtraction is done and the 2D data point remains unchanged. If they have
the same sign and the 1D data point is smaller than the 2D data point, the subtraction is
done. If the 1D data point is greater than the 2D data point, the latter is set to zero. As such,
the sign of the 2D data points always remains the same.

Subtract a 1D spectrum from each column, retain sign

This option selects the command sub1 for execution. It works like sub2, except that it
subtracts the 1D second dataset from each column of the current 2D spectrum.

Subtract a 1D spectrum from each row

This option selects the command sub1d2 for execution. It subtracts a 1D dataset from each
row of the current 2D spectrum. Unlike sub2, it does not compare intensities.
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E! Add f subtract - sub2
-Cptinns -

O Acld & 20 spectrum: ALPHA * current + GakiA * second
O Acid & 20 fid (sery ALPHA * current + GAkkS * second
@ Subtract a 10 specirum from each rowy, retain sign

O Subtract a 1D spectrum from each colurmn, retain sign

O Subtract a 1D spectrum fram each row

O Subtract a 1D spectrum from each colurmn

() Multipply with ancther 20 spectrum

-Required parameters -

Multiplier for cu 1]

ultiplier for s= EC = |1

MAME (2nd spectrum) = examid_1H|

EXPMNO = 1

PROCND = 1

USER = guest

CIR = C:/Bio

[QK]IQHBEIJ[HBI;J]

Subtract a 1D spectrum from each column

This option selects the command sub1d1 for execution. It subtracts a 1D dataset from each
column of the current 2D spectrum. Unlike sub1, it does not compare intensities.

The sub* commands only work on the real data. After using them, the imaginary data no
longer match the real data and cannot be used for phase correction.

If the second dataset has not been defined yet, the sub* commands open the add/subtract
(adsu) dialog box.

The adsu command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
<dir2>/data/<user2>/nmr/<name2>/<expno2>/pdata/<procno2>/
1r - real processed 1D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
SUB2
SUB1
SUB1D2
SUB1D1

SEE ALSO
add2d, mul2d, addser [» 99]
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416 sym, syma, symj, symt

NAME
sym - Symmetrize spectrum about the diagonal (2D)
syma - Symmetrize spectrum about the diagonal, keep sign (2D)
symj - Symmetrize spectrum about central horizontal line (2D)
symt - Open symmetrization and tilt dialog box (2D)
DESCRIPTION

All sym* commands open the symmetrize/tilt dialog box:

[ @. Symmetrize [ tilt - syml ﬂ‘

Options

@ Symmetrize COSY type spectrum

) Symmetrize phase sensitive spectrum
©) Symmetrize J-resolved spectrum

) Auto-tilt along rows

) Tilt along rows

) Tilt along columns

Required parameters

Tilt angle factor ALPHA (F2, -2..2)= |0
Tilt angle factor ALPHA (F1,-2.2)= |0 |
P OK | l Cancel ] l Help ]

This dialog box offers several options, each of which selects a certain command for
execution.

Symmetrize COSY type spectrum

This option selects the command sym for execution. It symmetrizes a 2D spectrum about a
diagonal from the lower left corner (data point 1,1) to the upper right corner (data point F2-SI,
F1-Sl). It compares each data point with the corresponding data point on the other side of the
diagonal and determines which one has the lowest (most negative) intensity. Then both data
points are set to that intensity.The following table shows the intensities of four pairs of data
points before and after sym:

before sym after sym
-370000, 12000 -370000, -370000
1000, -700 -700, -700

18000, 6000 6000, 6000
-13000, -8000 -13000, -13000

sym is typically used on magnitude cosy specitra.
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Symmetrize phase sensitive spectrum

This option selects the command syma for execution. It works like sym, except that it
compares each data point with the corresponding data point on the other side of the diagonal
and determines which one has the lowest absolute intensity. Then both data points are set to
that intensity while each point keeps its original sign. The following table shows the intensities
of four pairs of data points before and after syma:

before syma after syma
-370000, 12000 -12000, 12000
1000, -700 700, -700
18000, 6000 6000, 6000
-13000, -8000 -8000, -8000

syma is typically used on phase sensitive cosy spectra.

Symmetrize J-resolved spectrum

This option selects the command symj for execution. It symmetrizes a 2D spectrum about a
horizontal line through the middle. It is similar to sym, i.e. it compares each data point with
the corresponding data point on the other side of the horizontal line and determines which
one has the lowest (most negative) intensity. Then both data points are set to that intensity.
The following table shows the intensities of 5 pairs of data points before and after sym;:

before symj after symj
-370000, 12000 -370000, -370000
1000, -700 -700, -700

18000, 6000 6000, 6000
-13000, -8000 -13000, -13000

symyj is typically used on J-resolved spectra which have been tilted with the command tilt.

sym* commands only work on the real data. After using it, the imaginary data no longer
match the real data and cannot be used for phase correction.

When executed from the command line, the command sym, syma and symj select the
corresponding option in the dialog box. This means, you can just click OK or hit Enter to start
the command. In contrast, symt selects the last used symmetrization command.

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s symm :
SYMM - type of symmetrization (no, sym, syma or symj) done

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
auditp.txt - processing audit trail
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USAGE IN AU PROGRAMS
SYM
SYMA
SYMJ

SEE ALSO
tilt, ptilt, ptilt1 [ 124]

417 tilt, ptilt, ptilt1

NAME
tilt - Tilt a 2D spectrum
ptilt - Tilt a 2D spectrum by shifting the data in the F2 direction
ptilt1 - Tilt a 2D spectrum by shifting the data in the F1 direction
symt - Open the symmetrize/tilt dialog box

DESCRIPTION

All *tilt* commands open the symmetrize/tilt dialog box.

4 | Symmetrize / tilt - tilt

roptions

O Symmetrize COSY type spectrum

O Symmeirize phase sensitive spectrum
O Symmetrize J-resolved spectrum

) Titt along rovs:

() Titt slong columng

rRequired parameters
Titt angle factor ALPHA (F2,-2.2)= | D
Titt angle factor LLPHA (F1,-2..20= | D

Lox J[ concet | [ tep |

This dialog box offers several options, each of which selects a certain command for
execution.

Auto-tilt along rows

This option selects the command tilt for execution. It tilts the 2D spectrum, shifting each row
of the 2D spectrum by the value:

n = tiltfactor * (nsrow/2 - row)

The variables in this equation are defined as:
tiltfactor = (SW_p1/SI1) / (SW_p2/SI2)
nsrow = total number of rows
row = the row number
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Where SW_p1, SI1, SW_p2 and SI2 represent the processing status parameters SW_p and
Slin F1 and F2, respectively.

The upper half of the spectrum is shifted to the right, the lower half to the left. Furthermore,
this is a circular shift, i.e. the data points which are cut off at the right edge of the spectrum
are appended at the left edge and vice versa.

Tilt along rows

This option selects the command ptilt for execution. It tilts the 2D spectrum about a user
defined angle, by shifting the data points in the F2 direction. It is typically used to correct
possible magnet field drifts during long term 2D experiments. The tilt factor is determined by
the F2 processing parameter ALPHA which can take a value between -2 and 2. Each row of
the 2D matrix is shifted by n points where n is defined by:

n = tiltfactor * (nsrow/2 - row)
The variables in this equation are defined by:
tiltfactor = ALPHA*SI2 / SI1
nsrow = total number of rows
row = the row number
Where SI2 and SI1 are processing status parameter Sl in F2 and F1, respectively.

Tilt along columns

This option selects the command ptilt1 for execution. It tilts the 2D spectrum about a user
defined angle, by shifting the data points in the F1 direction. The tilt factor is determined by
the F1 processing parameter ALPHA which can take a value between -2 and 2. Each column
of the 2D matrix is shifted by n points where n is defined by:

n = tiltfactor * (nscol/2 - col)
The variables in this equation are defined by:

tiltfactor = ALPHA*SI11/ SI2

nscol = total number of columns

col = the column number
Where SI2 and SI1 are processing status parameter Sl in F2 and F1, respectively.
For F2-ALPHA = 1 and F1-ALPHA = 1:

 the sequence ptilt - ptilt1 rotates the spectrum by 90°

» the sequence ptilt1 - ptilt rotates the spectrum by -90°.

When executed from the command line, the command tilt, ptilt and ptilt1 select the
corresponding option in the dialog box. This means, you can just click OK or hit Enter to start
the command. In contrast, symt selects the last used tilt command.

INPUT PARAMETERS
Set from the symt dialog box, with edp or by typing alpha:
ALPHA - tilt factor (used by ptilt and ptilt1)
Set by initial processing command, e.g. xfb, can be viewed with dpp:
SW_p - spectral width of the processed data (used by tilt)
Sl - size of the processed data

OUTPUT PARAMETERS
Can be viewed with dpp:
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TILT - shows whether tilt, ptilt or ptilt1 was done (true or false)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TILT
PTILT
PTILT1

SEE ALSO
sym, syma, symj, symt [ 122]

4.18 wsc

NAME
wsc - Replace column of 2D spectrum by 1D spectrum

SYNTAX

wscC [<row> [<procno> ]]

DESCRIPTION

The command wsc replaces one column of 2D processed data by 1D processed data. It is
normally used in combination with rsc in the following way:

1. Run rsc to extract column x from a 2D spectrum

2. Manipulate the resulting 1D data with 1D processing commands

3. Run wsc to replace column x of the 2D data with the manipulated 1D data
wsc can be entered on the source 1D dataset or on the destination 2D dataset.
Examples of the usage of wsc on the source 1D dataset:

» wsc prompts for the column of the destination 2D data which must be replaced by the
current 1D data. The 2D dataset is the one from which the 1D dataset was extracted.

» wsc <column> the specified column of the destination 2D data is replaced by the current
1D data. The 2D dataset is the one from which the current 1D dataset was extracted.

+ wsc <column> <procno> the specified column of the destination 2D data is replaced by
the current 1D data. The 2D dataset must reside under the current data name (however, if
the current data name is ~TEMP, wsc <column> <procno> writes to the specified procno
in the dataset from which the current 1D dataset was extracted), the current expno and
the specified procno.
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Examples of usage of wsc on the destination 2D dataset:

» wsc <column> the specified column of the current 2D processed data is replaced. The
source 1D data must reside under the data name ~TEMP

* wsc <column> <procno> the specified column of the current 2D processed data is
replaced. The source 1D data must reside under the current data name, the current expno
and the specified procno.

Although wsc is normally used as described above, it allows to specify a full dataset path in
the following way:

wsc <column> <procno> <expno> <name> <user> <dir>

When entered on a 1D dataset, the arguments specify the destination 2D dataset. When
entered on a 2D dataset, the arguments specify the source 1D dataset. If only certain parts of
the destination 2D data path are specified, e.g. the expno and name, the remaining parts are
the same as in the current 1D data path. In AU programs, wsc must always have 6
arguments (see USAGE IN AU PROGAMS below).

wsc can also be started from the dialog box that is opened with the command slice.

INPUT FILES
<dir>/data/<user>/nmr/~TEMP/1/pdata/1
1r, 1i - 1D processed data
used_from - data path of the 2D data (input of wsc on a 1D dataset)
or
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r, 1i - 1D processed data
used_from - data path of the 2D data (input of wsc on a 1D dataset)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
2rr, 2ri - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
WSC(column, procno, expno, name, user, dir)

SEE ALSO

r12, r13, r23, slice [v 170], rsc [» 113], rser2d [» 173], rsr [» 117], wser [» 128], wserp [ 129],
wsr [r 130]
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4.19 wser

NAME
wser - Replace row of 2D raw data by 1D raw data (2D)
SYNTAX
wser [<row> [<expno> ]]
DESCRIPTION
The command wser replaces one row of 2D raw data by 1D raw data. It can be entered on
the source 1D dataset or on the destination 2D dataset. When entered on a 1D dataset, wser
opens the following dialog box:
& WEEr Eg
Please specify destination
FID#
NAME
EXPNO
PROCNO
DIR
USER
FROM
[ ok |[ cancel |[ Hep |
Enter the FID number to be replaced and the destination data path.
Usage of wser with arguments on the source 1D dataset:
» wser <row> the specified row of the 2D raw data is replaced by the current 1D FID. The
destination 2D dataset is the one from which the current 1D dataset was extracted.
» wser <row> <expno> the specified row of the 2D raw data is replaced by the current 1D
FID. The 2D dataset must reside under the current data name, the specified expno and
procno 1.
Usage of wser with arguments on the destination 2D dataset:
* wser <row> <expno> the specified row of the current 2D raw data is replaced. The
source 1D dataset must reside under the current data name, specified expno and procno
1.
INPUT FILES

<dir>/data/<user>/nmr/~TEMP/1/

fid - 1D raw data
<dir>/data/<user>/nmr/~TEMP/1/pdata/1

used_from - data path of the 2D data (input of wser on a 1D dataset)
or
<dir>/data/<user>/nmr/<name>/<expno>/

fid - 1D raw data
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

used_from - data path of the 2D data (input of wser on a 1D dataset)
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wser can also be started from the dialog box that is opened with the command slice.

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/
ser - raw 2D data
audita.txt - acquisition audit trail

USAGE IN AU PROGRAMS
WSER(row, name, expno, procno, dir, user)

Note that the order of the arguments in AU programs is different from the order on the
command line.

SEE ALSO
r12, r13, r23, slice [v 170], rsc [» 113], rser2d [» 173], rsr [» 117], wsc [» 126], wserp [» 129],
wsr [» 130]

420 wserp

NAME

wserp - Replace row of 2D raw data by 1D processed data

SYNTAX

wserp [<row> [<expno> ]]

DESCRIPTION

The command wserp replaces one row of 2D raw data by processed 1D data. It can be
entered on the source 1D dataset or on the destination 2D dataset. When entered on a 1D
dataset, wserp opens the following dialog box:

& wserp

Please specify destination

Foz |
NAME
EXPNO
PROCNO
DIR

USER
FROM

[ ok |[ cancel |[ Hep ]J

Here, you can enter the FID number to be replaced and the destination data path.
Usage of wserp with arguments on the source 1D dataset:

* wserp <row> the specified row of the 2D raw data is replaced by the current 1D
processed data. The 2D dataset is the one from which the current 1D dataset was
extracted.
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* wserp <row> <expno> the specified row of the 2D raw data under the specified expno is
replaced by the current 1D processed data. The 2D dataset name, user and dir are the
same as in the dataset as the current 1D data were extracted from.

Usage of wserp with arguments on the destination 2D dataset:

+ wserp <row> <expno> the specified row of the current 2D raw data is replaced. The
source 1D dataset must reside under the current data name, specified expno and procno
1.

wserp can also be started from the dialog box that is opened with the command slice.

INPUT FILES
<dir>/data/<user>/nmr/~TEMP/1/pdata/1/
1r, 1i - 1D processed data (real, imaginary)
used_from - data path of the 2D data (input of wserp on a 1D dataset)
or
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - 1D processed data (real, imaginary)
used_from - data path of the 2D data (input of wserp on a 1D dataset)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw 2D data
audita.txt - acquisition audit trail

USAGE IN AU PROGRAMS
WSERP(row, name, expno, procno, dir, user)

Note that the order of the arguments in AU programs is different from the order on the
command line.

SEE ALSO
r12, r13, r23, slice [» 170], rsc [ 113], rser2d [» 173], rsr [» 117], wsc [» 126], wser [» 128],
wsr [» 130]

4.21 wsr

NAME

wsr - Replace row of a 2D spectrum by 1D spectrum

SYNTAX

wsr [<row> [<procno> ]]

DESCRIPTION

The command wsr replaces one row of 2D processed data by 1D processed data. It is
normally used in combination with rsr in the following way:

* run rsr to extract row x from a 2D spectrum
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* manipulate the resulting 1D data with 1D processing commands

* run wsr to replace row x of the 2D data with the manipulated 1D data
wsr can be entered on the source 1D dataset or on the destination 2D dataset.
Examples of the usage of wsr on the source 1D dataset:

» wsr prompts for the row of the destination 2D data which must be replaced by the current
1D data. The 2D dataset is the one from which the current 1D dataset was extracted.

» wsr <row> the specified row of the destination 2D data is replaced by the current 1D data.
The 2D dataset is the one from which the current 1D dataset was extracted.

* wsr <row> <procho> the specified row of the destination 2D data is replaced by the
current 1D data. The 2D dataset must reside under the current data name (however, if the
current data name is ~TEMP, wsr <row> <procno> writes to the specified procno in the
dataset from which the current 1D dataset was extracted), the current expno and the
specified procno.

Examples of usage of wsr on the destination 2D dataset:

» wsr <row> the specified row of the current 2D processed data is replaced. The source 1D
data must reside under the data name ~TEMP.

* wsr <row> <procno> the specified row of the current 2D processed data is replaced. The
source 1D data must reside under the current data name, the current expno and the
specified procno.

wsr can also be started from the dialog box that is opened with the command slice.

INPUT FILES
<dir>/data/<user>/nmr/~TEMP/1/pdata/1
1r, 1i - 1D processed data

used_from - data path of the 2D data (input of wsr on a 1D dataset)
or

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r, 1i - 1D processed data
used_from - data path of the 2D data (input of wsr on a 1D dataset)

OUTPUT FILES

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>
2rr, 2ir - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS

WSR(row, procno, expno, name, user, dir)

SEE ALSO

wsc [» 126], rsr[r 117], rsc [» 113], wser [» 128], wserp [» 129], rser, rser2d [» 173], r12, r13
[ 170]
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422 xf1

NAME
xf1 - Process data, including FT, in F1 (2D)

DESCRIPTION

The command xf1 processes a 2D dataset in the F1 direction. It can be started from the
command line or from the Fourier transform dialog box. The latter is opened with the
command ftf.

xf1 Fourier transforms time domain data (FID) into frequency domain data (spectrum).
Depending on the F1 processing parameters BC_mod, WDW, ME_mod and PH_mod, xf1
also performs baseline correction, window multiplication, linear prediction and phase
correction, respectively. These steps are described in detail for the command xfb.

Normally, 2D data are processed with the command xfb which performs a Fourier transform
in both directions, F2 and F1. In some cases, however, it is useful to process the data in two
separate steps using the sequence xf2 - xf1, for example to view the data after processing
them in F2 only.

If you run xf1 without running xf2 first, a warning that the F2 transform has not been done will
appear. When the command has finished the data are in the time domain in F2 and in the
frequency domain in F1. The opposite case, however, is more usual, i.e. data which have
only been processed with xf2.

xf1 takes the same options as xfb.

The F1 Fourier transform mode and data storage mode depends on the F1 acquisition mode
(see INPUT PARAMETERS below and the description of xfb).

INPUT PARAMETERS
F2 and F1 parameters
Set by xf2, can be viewed with dpp or by typing s si, s stsr etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
If xf2 has not been done, xf1 uses the edp parameters set by the user.
F1 parameters
Set from the ftf dialog box, with edp or by typing bc_mod etc.
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or fil
COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode
LB - Lorentzian broadening factor for WDW = em or gm
GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
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SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHCH1 - first order phase correction value for PH_mod = pk
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
Set by the xf2, can be viewed with dpp or by typing s mc2 :
MC2 - Fourier transform mode (input of xf1 on processed data)
Set by the acquisition, can be viewed with dpa or by typing s fnmode:
FnMODE - Acquisition mode (input of xf1 on raw data)

OUTPUT PARAMETERS

F1 parameters

Can be viewed with dpp or by typing s ft_mod etc.:
FT_mod - Fourier transform mode
FTSIZE - Fourier transform size

F2 parameters

Can be viewed with dpp or by typing s ymax_p, s ymin_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S_DEYV - standard deviation of the processed data
NC_proc - intensity scaling factor

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data (input if 2rr does not exist or is Fourier transformed in F1)
acqu?2s - F1 acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed data (input if it exists but is not processed in F1)
2ir - second quadrant imaginary processed data (input if FnMODE # QF)
2ii - second quadrant imaginary processed data (input if FnNMODE = QF)
proc - F2 processing parameters
proc?2 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

2rr - real processed data
2ir - third quadrant imaginary processed data (output if FnNMODE # QF)
2ii - fourth quadrant imaginary processed data (output if FnNMODE # QF)
2ii - second quadrant imaginary processed data (output if FNMODE = QF)
procs - F2 processing status parameters
proc2s - F1 processing status parameters
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auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XF1

SEE ALSO
Xf2 [» 137], xfb, ftf [ 140], xfb, ftf [ 140], xtrf, xtrf2 [» 155], xtrfp, xtrfo2, xtrfo1 [» 158]

423 xfbm, xf2m, xf1m

NAME
xfbm - Calculate magnitude spectrum in F2 and F1 (2D)
xf2m - Calculate magnitude spectrum in F2 (2D)
xf1m - Calculate magnitude spectrum in F1 (2D)
ph - Open phase correction dialog box (1D,2D)
DESCRIPTION

The magnitude spectrum commands can be started from the command line or from the
phase correction dialog box. The latter is started with the command ph:

[ Phase correction - xfbm E

Cptions
() Manual phasing

O Additive phasing using PHCOAM
© fiag

O Poweer spectrum

Required parameters

Apply to axis: F2, F1
a 0
a 0
[ QK ] [ Cancel ] ’ Help ]

This dialog box offers several options, each of which selects a certain command for
execution.

Magnitude spectrum (F2)

This option selects the command xf2m for execution. It calculates the real and F2-imaginary
data according to:

2 3
Fro= Arr +ir

oy T .2
ri = AriT+ii

Magnitude spectrum (F1)
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This option selects the command xf1m for execution. It calculates the real and F1-imaginary
data according to according to:

_ 2 L)
rr = Arr-tri
. 3 2
ir = Air” +ii

Magnitude spectrum (F12 and F1)

This option selects the command xfbm for execution. It calculates the real andF1/F2-
imaginary data according to according to:

3 .2 2 .9
FE = ANFF I tri tii

Where:
rr = real data (2rrfile)
ir = F2-imaginary data (2ir file)
ri = F1- imaginary data (2ri file)
ii = F2/F1-imaginary data (2ii file)

The commands xf*m are, for example, used to convert a phase sensitive spectrum to
magnitude spectrum. This is useful for data which cannot be phased properly or data which
are not phase sensitive but have been acquired as such.

The ph command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XFBM
XF2M
XF1M

SEE ALSO
xfbps, xf2ps, xf1ps [» 136]
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4.24 xfbps, xf2ps, xf1ps

NAME
xfbps - Calculate power spectrum in F2 and F1 (2D)
xf2ps - Calculate power spectrum in F2 (2D)
xf1ps - Calculate power spectrum in F1 (2D)
ph - Open phase correction dialog box (1D,2D)
DESCRIPTION

The commands xf*ps calculate the magnitude spectrum. They can be started from the
command line or from the phase correction dialog box. The latter is started with the command

ph:
Eﬂ Phase correction - xfbps E
Options

O Manual phasing
O Additive phasing using PHCOAM

Required parameters

Apply to axis: F2, F1
a 0
a 0
[ QK ] [ Cancel ] ’ Help ]

This dialog box offers several options, each of which selects a certain command for
execution.

Power spectrum in F2

This option selects the command xf2ps for execution. It recalculates the real and F2-
imaginary data according to:

z . el
rr=rr tir

. 2 .2
rFi = ri +1ii

Power spectrum (F1)

This option selects the command xf1ps for execution. It recalculates the real and F1-
imaginary data according to:

i

i

2
rr — rr TFrl

X N .
Ir = 1r +1Ii
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Power spectrum (F2 and F1)

This option selects the command xfbps for execution. It recalculates the real according to:

i

2 . 2 & .2
rr — rr vy vFrr tv1i
Where:
rr = real data (2rr file)
ir = F2-imaginary data (2ir file)
ri = F1- imaginary data (2ri file)
ii = F2/[F1-imaginary data (2ii file)

The commands xf*ps is, for example, used in special cases to convert a phase sensitive
spectrum to a power spectrum. This is useful for data which cannot be phased properly or
data which are not phase sensitive but have been acquired as such.

The ph command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XFBPS
XF2PS
XF1PS

SEE ALSO
xfbm, xf2m, xfim [» 134]

425 xf2

NAME
xf2 - Process data, including FT, in F2 (2D)

DESCRIPTION

The command xf2 processes a 2D dataset in the F2 direction. It can be started from the
command line or from the Fourier transform dialog box. The latter is opened with the
command ftf.
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xf2 Fourier transforms time domain data (FID) into frequency domain data (spectrum).
Depending on the F2 processing parameters BC_mod, WDW, ME_mod and PH_mod, xf2
also performs baseline correction, window multiplication, linear prediction and phase
correction, respectively. These steps are described in detail for the command xfb.

Normally, 2D data are processed with the command xfb which performs a Fourier transform
in both directions, F2 and F1. In some cases, however, 2D data must only be processed in
the F2 direction. Examples are T1, T2 or Dosy data, or a 2D dataset which has been created
from a series on 1D datasets.

Even if a 2D dataset must be processed in both directions, it is sometimes useful to do that in
two separate steps using the sequence xf2 - xf1. The result is exactly the same as with xfb
with one exception; xfb performs a quad spike correction (see xfb) and the sequence xf2 -
xf1 does not.

xf2 takes the same options as xfb. Furthermore, xf2 takes the special option nd2d
converting an nD dataset (n>2) to a 2D dataset processing it in the acquisition direction. The
size in the orthogonal direction (F1-Sl) of the destination 2D dataset, is the product of the TD
values of the source nD dataset.

xf2 can also be used to process one 2D plane of a 3D spectrum (see xfb).

INPUT PARAMETERS
F2 and F1 parameters
Set from the ftf dialog box, with edp or by typing si, stsr etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
XDIM - submatrix size (only used for the command xf2 xdim)
Set by the acquisition, can be viewed with dpa or by typing s td:
TD - time domain; number of raw data points
F2 parameters
Set from the ftf dialog box, with edp or by typing bc_mod etc.
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or fil
COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode
LB - Lorentzian broadening factor for WDW = em or gm
GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHC1 - first order phase correction value for PH_mod = pk
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FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)

REVERSE - flag indicating to reverse the spectrum

Set by the acquisition, can be viewed with dpa or by typing s aq_mod:
AQ_mod - acquisition mode (determines the Fourier transform mode)
BYTORDA - byteorder or the raw data
NC - normalization constant

F1 parameters

Set by the acquisition, can be viewed with dpa or by typing s fnmode :
FnMODE - Fourier transform mode

OUTPUT PARAMETERS

F2 and F1 parameters

Can be viewed with dpp or by typing s si, s tdeff etc.:
Sl - size of the processed data
TDeff - number of raw data points that were used for processing
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
FTSIZE - Fourier transform size
XDIM - submatrix size

F2 parameters

Can be viewed with dpp or by typing s ft_mod, s ymax_p etc.:
FT_mod - Fourier transform mode
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S_DEYV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

F1 parameters

Set by the acquisition, can be viewed with dpp or by typing s mc2 :
MC2 - Fourier transform mode

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data (input if 2rr does not exist or is Fourier transformed in F2)
acqus - F2 acquisition status parameters
acqu?2s - F1 acquisition parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - processed data (input if it exists but is not Fourier transformed in F2)
proc - F2 processing parameters
proc2 - F1 processing parameters

n Note that if 2rr is input, 2ri is also input if xf1 has been done.
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OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - first quadrant real processed data
2ir - second quadrant imaginary processed data (output if FnMODE # QF)
2ii - second quadrant imaginary processed data (output if FNMODE = QF)
procs - F2 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS

XF2

SEE ALSO

xf1 [» 132], xtb, ftf [ 140], xtrf, xtrf2 [» 155]

426 xfb, ftf
NAME
xfb - Process data, including FT, in F2 and F1 (2D)
ftf - Open Fourier transform dialog box (1D,2D)
DESCRIPTION
The command xfb processes a 2D dataset or a plane of a dataset with dimension = 3. It can
be started from the command line or from the Fourier transform dialog box. The latter is
opened with the command ftf.
E‘_‘ Fourier transform - xfb |gl
-~ Crticr:
(%) Etandard Fourier transform
) Advanced Fourier transform
rRequired parameters (F2 and F1)
Enahle transform for onesboth dimensions
Size of real spectrum S [pris] = 1024 1024
Fid baseline correction mode [pnts no na
Fitter wickh for BC_mock 1 1
Correction offset for B 1] 1]
# of fid deta poirts to be o a
Ihtdex of first output 1] a
Total # of outpt pe o 0
Fid linear prediction (LP NoLP Mo LP
# of LP coetficients MCOEF = 1] 32
# of fid data points contributi o 1]
# of fid clata poirts to be o a
Reverse s trum REW No Mo
Weighting factor for o0s as
Apply Sth order phase Yes
The ftf command recognizes the data dimensionality and opens a dialog box with the
appropriate options and parameters. For 2D data, two options appear, both of which select
the xfb command for execution, provided the F2 and F1 direction are both enabled.
Standard Fourier transform
This option only allows to set the parameter Sl, the size of the real spectrum.
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Advanced Fourier transform
This option allows to set all Fourier transform related parameters.

xfb Fourier transforms time domain data into frequency domain data. Depending on the
processing parameters BC_mod, WDW, ME_mod and PH_mod, xfb also performs baseline
correction, window multiplication, linear prediction and spectrum phase correction.

The processing steps done by xfb can be described as follows:

1. Baseline correction of the 2D time domain data. Each row and/or column is baseline
corrected according to BC_mod. This parameter takes the value no, single, quad, spol,
qpol sfil or gfil. More details on BC_mod can be found in chapter List of processing
parameters [ 20].

2. Linear prediction of the 2D time domain data. Linear prediction is done according to
ME_mod. This parameter takes the value no, LPfr, LPfc, LPbr, LPbc, LPmifr or LPmifc.
Usually, ME_mod = no, which means no prediction is done. Forward prediction (LPfr,
LPfc, LPmifr or LPmifc) can, for example, be used to extend truncated FIDs. Backward
prediction (LPbr or LPbc) can be used to improve the initial data points of the FID. Linear
prediction is only performed for NCOEF > 0. Furthermore, LPBIN and, for backward
prediction, TDoff play a role (see these parameters in chapter List of processing
parameters [ 20]).

3. Window multiplication of the 2D time domain data. Each row and/or column is multiplied
with a window function according to WDW. This parameter takes the value em, gm, sine,
gsine, trap, user, sinc, qsinc, traf or trafs. More details on WDW can be found in chapter
List of processing parameters [ 20].

4. Fourier transform of the 2D time domain data. Each row is Fourier transformed according
to the acquisition status parameter AQ_mod as shown in the table below. Each column
(F1) is Fourier transformed according to the acquisition status parameter FnNMODE as
shown in the table below. xfb does not evaluate the processing parameter FT_mod!
However, it stores the Fourier transform mode as it was evaluated from AQ_mod (F2) or
FnMODE (F1) in the processing status parameter FT_mod. If, for some reason, you want
to Fourier transform a spectrum with a different mode, you can set the processing
parameter FT_mod (with edp) and use the command xtrf (see xtrf). More details on
FT_mod can be found in chapter List of processing parameters [ 20].

5. Phase correction of the 2D spectrum according to PH_mod. This parameter takes the
value no, pk, mc or ps. For PH_mod = pk, xfb applies the values of PHCO and PHC1. This
is only useful if the phase values are known. If they are not, you can do an interactive
phase correction in Phase correction mode after xfb has finished. More details on
PH_mod can be found in chapter List of processing parameters [ 20].

F2 AQ_mod Fourier transform mode F2 status FT_mod
qf forward, single, real fsr
gsim forward, quad, complex fqc
qgseq forward, quad, real fqr
DQD forward, quad, complex fqc
F1 FnMODE Fourier transform mode F1 status FT_mod
QF forward, quad, complex fqc
QSEQ forward, quad, real fqr
TPPI forward, single, real fsr
States forward, quad, complex fqc
States-TPPI forward, single, complex fsc
Echo-AntiEcho forward, quad, complex fqc
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The size of the processed data is determined by the processing parameter Sl; Sl real and S
imaginary points are created. A typical value for Sl is TD/2 in which case, all raw data points
are used and no zero filling is done. In fact, several parameters control the number of input
and output data points, for example:

1. Sl >TD/2: the raw data are zero filled before the Fourier transform
2. Sl < TD/2: only the first 2*Sl raw data points are used

3. 0 < TDeff < TD: only the first TDeff raw data points are used

4

0 < TDoff < TD: the first TDoff raw data points are cut off at the beginning and TDoff
zeroes are appended at the end (corresponds to left shift).

5. TDoff < 0: -TDoff zeroes are prepended at the beginning. Note that:
— for SI < (TD-TDoff)/2 raw data are cut off at the end

— for DIGMOD-=digital, the zeroes would be prepended to the group delay which does
not make sense. You can avoid that by converting the raw data with convdta before
you process them.

6. 0 < STSR < Sl: only the processed data between STSR and STSR+STSI are stored (if
STSI =0, STSR is ignored and Sl points are stored)

7. 0 < STSI < SlI: only the processed data between STSR and STSR+STSI are stored.

Note that only in the first case the processed data contain the total information of the raw
data. In all other cases, information is lost.

xfb performs a quad spike correction which means that the central data point of the spectrum
is replaced by the average of the neighbouring data points in the F1 direction. Note that the
quad spike correction is skipped if you process the data with the sequence xf2 - xf1.

xfb evaluates the parameter FCOR. The first point of the FIDs is multiplied with the value of
FCOR which lies between 0.0 and 2.0. For digitally filtered Avance data, FCOR is only used
in the F1 direction. In F2, it has no effect because the first point is part of the group delay
and, as such, is zero. However, A*X data or Avance data measured with DIGMOD = analog,
FCORis used in F1 and F2.

xfb evaluates the F2 parameter PKNL. On A*X spectrometers, PKNL = true causes a non
linear 5th order phase correction of the raw data. This corrects possible errors caused by non
linear behaviour of the analog filters. On Avance spectrometers, PKNL must always be set to
TRUE. For digitally filtered data, it causes xfb to handle the group delay of the FID. For
analog data it has no effect.

xfb evaluates the F2 and F1 parameter REVERSE. If REVERSE = TRUE, the spectrum will
be reversed in the corresponding direction, i.e. the first data point becomes the last and the
last data point becomes the first. The same effect can be obtained with the commands rev2
and/or rev1 after xfb.

USAGE:
xfb is normally used without options. There are, however, several options available:
°n
— xfb normally stores real and imaginary processed data. However, the imaginary data
are only needed for phase correction. If the parameters PHCO and PHC1 are set
correctly, then you don’t need to store the imaginary data. The option n allows to do
that. This will save processing time and disk space. If you still want to do a phase

correction, you can create imaginary data from the real data with a Hilbert transform
(see xht2 and xht1).

* nc_proc value
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— xfb scales the data such that, i.e. the highest intensity of the spectrum lies between
2% and 2%. The intensity scaling factor is stored in the processing status parameter
NC_proc and can be viewed with dpp. The option nc_proc causes xfb to use a
specific scaling factor. However, you can only scale down the data by entering a
greater (more positive) value than the one xfb would use without this option. If you
enter a smaller (more negative) value, the option will be ignored to prevent data
overflow. The option nc_proc last causes xfb to use the current value of the status
processing parameter NC_proc, i.e. the value set by the previous processing step on
this dataset.

* raw/proc

— xfb works on raw data if no processed data exist or if processed data exist and have
been Fourier transformed in F2 and/or F1. One of them is usually true, i.e. the data
have not been processed yet or they have been processed, for example with xfb. If,
however, the data have been processed with xtrf with FT_mod = no, they are not
Fourier transformed and a subsequent xfb will work on the processed data. The raw
option causes xfb to work on the raw data, no matter what. The proc option causes
xfb to work on the processed data. If these do not exist or are Fourier transformed,
the command stops and displays an error message. In other words, the option proc
prevents xfb to work on raw data.

 bigllittle

— xfb stores the data in the data byte order (big or little endian) of the computer it runs
on e.g. little endian on Windows PCs. Note that TopSpin’s predecessor XWIN-NMR
on SGI UNIX workstations stores data in big endian. The byte order is stored in the
processing status parameter BYTORDP which can be viewed with s bytordp. The
option big or little allows to predefine the byte order. This, for example, is used to
read processed data with third party software which can not interpret BYTORDP. This
option is only evaluated when xfb works on the raw data.

e xdim

— Large 2D spectra are stored in the so-called submatrix format. The size of the
submatrices are calculated by xfb and depend on the size of the spectrum and the
available memory. The option xdim allows to use predefined submatrix sizes. It
causes xfb to interpret the F2 and F1 processing parameter XDIM which can be set
by entering xdim on the command line. The actually used submatrix sizes, whether
predefined or calculated, are stored as the F2 and F1 processing status parameter
XDIM and can be viewed with dpp. Predefining submatrix sizes is, for example, used
to read the processed data with third party software which can not interpret the
processing status parameter XDIM. This option is only evaluated when xfb works on
the raw data.

Normally, xfb stores the entire spectral region as determined by the spectral width. You can,
however, do a so-called strip transform which means that only a certain region of the
spectrum is stored. This can be done by setting the parameters STSR and STSI which
represent the strip start and strip size, respectively. They both can take a value between 0
and Sl. The values which are actually used can be a little different. STSI is always rounded to
the next multiple of 16. Furthermore, when the data are stored in submatrix format (see
below), STSI is rounded to the next higher multiple of the submatrix size. Type dpp to check
this; if XDIM is smaller than Sl, then the data are stored in submatrix format and STSI is a
multiple of XDIM.

Depending on size of the processed data and the available computer memory, xfb stores the
data in sequential or submatrix format. Sequential format is used when the entire dataset fits
in memory, otherwise submatrix format is used. xfb automatically calculates the submatrix
sizes such that one row (F2) of submatrices fits in the available memory. The calculated
submatrix sizes are stored in the processing status parameter XDIM (type dpp). The next two
tables show the alignment of the data points for sequential and submatrix format,
respectively. This example shows a dataset with the following sizes: F2 Sl = 16, F1 Sl = 16,
F2 XDIM = 8, F1 XDIM = 4. The storage handling is completely transparent to the user and is
only of interest when the data are interpreted by third party software.
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F2
10123456789101112131415

Fllie 17181020 21222324 252627 [28[20]30] 31
32|33 3435|3638 3839|4041 (4243 |44[45)406|47
48 |49 | 50 | 51| 52|53 |54 (55|56|57|58|59|60|61)|062]|063
64|65 |66 |67 |68 69| 70|71 | 727374757677 78|79
80|81 |82 (83|84 |85|806|87|838|89(90|91|92(93)94]095
96|97 | 98|99 100|101 |102(103|104|105|106 (107 (108|109 |110(111
112113 | 114 (115|116(117|118|119| 120|121 (122|123 |124|125|126|127
128(129(130(131|132(133|134|135|136(137|138|139|140|141| 142|143
144|145 146(147 | 148( 149|150 151 | 152|153 |154|155|156|157| 158|159
160|161 [162(163|164|165|166|167|168(169|170|171|172|173| 174|175
176|177 178|179 180|181|182|183|184|185|186|187|188|189| 190191
1921193 (194(195/196(197(198|199|200(201|202|203|204|205| 206|207
208|209 210|211 |212(213|214|215|216|217(218|219|220(221|222]223
224|225|226(227|228(229|230(231|232|233(234|235|236(237|238|239
240|241 (242 (243|244 |245)246|247| 248|249 (250|251 |252(253| 254|255

Figure 4.1: 2D data in sequential storage format

F2
IO12345673233343536373839

FiF s o o2 ia]a]1540 414243444546 ]47
16| 17|18 | 1920 |21 | 22 | 23|48 | 49| 50|51 |52 |53 | 54|55
24| 25|26 | 27| 28|29 |30 |31 |56|57|58|59|60]|061|62)|63
6465|6667 68|69 |70 | T1|96[97[98 (99 [100{101{102{103
T2 73| 74| 7576|777 | 78|79 |104|105/106(107 (108|109 (110|111
80| 81|82 |83 |84 |85|86 |87 112(113(114(115(116(117 (118|119
88|89 90|91 |92|93 |94 |95]120(121|122(123(124|125]126|127
128(129(130(131(132(133]134 135160 161|162|163|164|165|166|167
136(137(138(130(140( 141 |142|143]168|169|170|17L|172(173 (174|175
144(145(146(147 (148 (149|150|151]176|177|178| 179|180 (181 (182|183
152153 (154(155(156(157|158|159]184|185|186|187|188(189(190|191
192[193[194[{195[196[197[198[199]224]|225|226(227|228|220(230|231
200(201(202{203(204(205|206|207]232|233|234|235|236|237|238|239
208(209(210(211(212(213|214|215]240|241| 242|243 | 244|245 |246 | 247
216(217(218(219(220(221|222|223]248|249|250| 251252 (253 (254|255

Figure 4.2: 2D data in 8*4 submatrix storage format

As can be seen in the second table F1 FnMODE of this chapter, the acquisition mode in F1
(FNMODE) determines the Fourier transform mode. Furthermore, FnNMODE determines the
data storage mode. The description below demonstrates the difference in data storage
between a data set with FnAMODE = QF and one with FnNMODE # QF.

FnMODE = QF

xfb performs complex (two-quadrant) processing. In F2 the data are acquired phase
sensitive, in F1 non-phase sensitive. In the example below, the following parameter settings
are used:

InF2: TD=8, Slis4
InF1: TD=2,SI=2

Furthermore, the following notation is used for individual data points:
rncm : point n of FID m. This point is real in F2 and complex in F1
incm : point n of FID m. This point is imaginary in F2 and complex in F1
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Input F2 processing (raw data)

F2
rici récti2cl r3cti3ctl rdctidci
Fif iled

ric2 ilc2 r2c2i2c?2 r3c?i3c2 rdc? idc?

For F2 processing, r1c1 i1c1 is the first complex input point, r2c1 i2c1 the second etc.

Output F2 processing = Input F1 processing

Flirc2 r2c2 r3c2 rdc2? ic2  i2c2  i3c2  idc?

2 file // 211 file
-l

Below, the F1 input data are simply redisplayed in vertical order, with the first complex input
point in bold.

E2
i rie1 r2c1 r3cl  rdci ‘ i1e1  i2c1  i3c1  idct

Input F1 processing

F2

rfel r2ct r3cl  rdci !
Fl er f||e
ricz r2c2 r3c2 rdc?

ile1  i2c1  i3ct  i4c?

2i1 file
ilc2  i2c2  i3c2  idc2
Output F1 processing
E2
rilel r2ct r3cl  rdci }
2rrfile
Fll Mc2 r2c2 r3c2 rdc2
ifel i2c1  i3c1  ided
211 file
i1c2  i2c2  i3c2  i4c2

FnMODE # QF

xfb performs hypercomplex (four-quadrant) processing. Both in F2 and F1, the data are
acquired phase sensitive. In the example below, the following parameters settings are used:

InF2: TD=8, Slis 4
InF1: TD=4,SI=2

Furthermore, the following notation is used for individual data points:
* rnrm : point n of FID m. This point is real in F2 and F1
* inrm : point n of FID m. This point is imaginary in F2 and real in F1
* rnim: point n of FID m. This point is real in F2 and imaginary in F1
 inim : point n of FID m. This point is imaginary in F2 and F1
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Input F2 processing (raw data)

F2
l_r.1r1 ifr1 r2r1i2r1 r3r1i3rt rdrt idr1
FIIrti1 it r2il i2i1 rait i3 rdi1 idi1
rir2itr2 - r2r2i2r2  rar2 i3r2  rdr2 i4r2
ri2ii2  r2i2122  r3i2i3i2 rdi2 i4i2

ser file

For F2 processing, r1r1 i1r1 is the first hypercomplex input data point, r2r1 i2r1 the second
etc. Output F2 processing = Input F1 processing

F2
i rirt  r2r1 r3r1 rdr i1 i2r1 i3r1 i4r1
FU it r2it 3t rdit il Q21 i3 idid
rir2  r2r2  r3r2  rdr2 i1r2  i2r2  i3r2  idr2
rli2  r2i2  rdi2  rdi2 itz i2i2 Q32 idi2
2rr file 2irfile

Below, the F1 input data are simply redisplayed, with the first F1 complex input points in bold.

Input F1 processing

F2
i rirt r2rt r3rt rdrt i1 i2r iart 41
FllMid r2i1 31 rdit it 2t i3It it
rir2  r2r2  r3r2  rdr2 iMr2 i2r2  idr2 idr2
rli2z  r2i2  r3i2  rdi2 i1i2 1212 i3i2 i4i2
2rr file 2irfile

Output F1 processing

F2
ir1r1 r2ri rarl  rdrl i1t i2r1 i3r1 idr1
Flirgr2 22 132 rdr2 M2 i2r2 i3 e
2rr file 2ixfile

rlit  r2it 31 rdi1 i1i1 21 i3 i
rli2  r2i2  r3i2  rdi2 iti2 Q22 32 idi2

2ri file 2iifile

FnMODE = Echo-Antiecho

xfb performs hypercomplex (four-quadrant) processing. Both in F2 and F1, the data are
acquired phase sensitive. In the example below, the following parameters settings are used:

InF2: TD=8, Slis 4
InF1: TD=4,SI1=2

Furthermore, the following notation is used for individual data points:
* rnrm : point n of FID m. This point is real in F2 and F1
 inrm : point n of FID m. This point is imaginary in F2 and real in F1
* rnim: point n of FID m. This point is real in F2 and imaginary in F1
 inim : point n of FID m. This point is imaginary in F2 and F1
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Input F2 processing (raw data)

|
rirt et r2rti2rt f3r193r1 rdrt 4
rlititi1  r2i1i2i1 rai1 i3i1 rdi1 i4i1
rir2ilr2  r2r2 12,2 r3r203r2  rdr2 idr2
rlizitiz  r2i2i2iz  r3i2 32 rdi2 i4i2

ger file

Fl1

For F2 processing, r1r1 i1r1 is the first hyper complex input data point, r2r1 i2r1 the second
etc.

Output F2 processing = Input F1 processing

F2
41r1-iti1 -2r142i1 -i3r1-i3i1 -idr1-i4i1
rirt+rtit r2r1+r2i1 r3r1+r3i1 -rdri+rdid
-ifr2-iti2 - -i2r2-i2i2 - -i3r2-i3i2 -i4r2-idi2
rr2+r1i2 - -r2r2+r2i2 - -r3r2+r3i2 -rdr2+rdi2

2rrfile

F1

rirt#rii1l  r2ri+r2i rar1+r3il rdri+rdi1
AiMr+itil -2r1+i2i1 0 -i3r1+3i1 -4 +idit
rir2+r1i2  r2r2+r2i2 rar2+r3i2  rdr2+rdi2
-ifr2+iti2 = -i2r2+i2i2 = -i3r2+idi2 -idr2+idi2

2ir file

Below, the F1 input data are simply redisplayed, with the first F1 complex input points in bold.

Input F1 processing

F2
-itrt-iti1 - -i2r1-i2i -3r1-i31 -idr1-i4i

Fl
-rirt+rtil  2r1+r2i1  r3r1+r3i1 rdri+rdit
-ir2-iti2 -i2r2-i2i2 -i3r2-i3i2 -idr2-i4i2
rir2+r1i2  12r2+r2i2  -r3r2+r3i2  -rdr2+r4i2
2rrfie
riet+rti1  r2e1+r2i1 314031 rdri+rdid
S1rt+i1i1 -i2r1+i2i1 -i3r1H311 -dr1 it
rir2+rli2  r2r2+4r2i2  r3r2+413i2  rdr2+4rdi2
412412 422422 -A3r2+43i2 -4r2+44i2

2irfile
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Output F1 processing

F2
-ifri-i1i1  -i2r1-i2i1 -13r1-i3i1 -i4r1-i4i1
Fll jir2iti2 2,222 43r243i2 -i4r2-i4i2

2rrfile

rirt+r1i1  r2r1+r2i1 rar1+r3i1 r4r1+rdi1
rir2+r1i2  r2r2+r2i2  r3r2+r3i2  rd4r2+rdi2
2irfile

riri+rti1  -r2ri+r2i1  -r3r1+r3i1  -rdr1+rdit

-rir2+rli2  -r2r2+r2i2  -r3r2+r3i2  -rdr2+rdi2
2ri file

sr1+iti1  -i2r1+i2i1  -i3r1+i3i1 -idri+idit

Air2+i1i2  -2r2+i2i2  -3r2+3i2 -4r2+idi2

2ii file

Note that:

* For FnMODE # QF, zero filling once in F1 is done when Sl = TD. For FnMODE = QF, zero
filling once in F1 is done when SI = 2*TD.

« FnMODE = QF is normally used on magnitude or power data. For this purpose, the F1
processing parameter PH_mod must be set to MC or PS, respectively. Note that in these
cases, no imaginary data are stored after F1 processing.

* FnMODE = Echo-Antiecho is equivalent to FnNMODE = States, except that two
consecutive FIDs (rows of the 2D raw data) are linearly combined according to the
following rules:

— re0 =-im1-im0
— im0 =rel +re0
—rel=rel-re0
— im1=im1-im0
» xfb n does not store imaginary data after F1 processing.

2D PROCESSING OF 3D DATA

xfb can also be used to process one 2D plane of a 3D spectrum. This can be a plane in the
F3-F2 or in the F3-F1 direction. The output 2D data are stored in a separate procno. When
the current dataset is a 3D, xfb will prompt you for the plane axis direction, the plane number,
the output procno and, if applicable, for the permission to overwrite existing data.
Alternatively, you can enter this information as arguments on the command line, for example:

xfb s2317 2y

Will read the F3-F2 plane number 17 and store it under procno 2, overwriting possibly
existing data. Furthermore, you can use the nodisp argument to prevent opening/displaying
the destination dataset, e.g.:

xfb s23 17 2 y nodisp

For 2D processing of 3D echo-antiecho (EA) data the option eao is available. This option
ensures EA calculation when:

 the 3D raw data are EA in either F2 or F1 (the acquisition status parameter FNMODE =
Echo-Antiecho in F2 or F1, respectively)

» the processed plane does not include the EA direction
For example, to process F2-F3 plane 17 of a 3D dataset which is EA in F1, enter:
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xfb ea0 s23 17 2y

If you omit the eao option, the plane is still processed but no EA calculation is done. Using
the eao option allows to determine the correct phase values for EA data or compare the
processed plane with a plane extracted from a 3D processed data. Note that if the processed
plane includes the EA direction, or if the 3D data are not EA in any direction, the option eao
has no effect.

When executed on a dataset with 3D raw data but 2D processed data (usually a result of a
previous 2D processing command on that 3D dataset), xfb takes one argument:

xfb <plane>
Process the specified plane and store it under the current procno.
xfb same

Process the same plane as the previous processing command and store it under the current
procno. The same option is automatically used by the AU program macro XFB. When used
on a regular 2D dataset (i.e. with 2D raw data), it has no effect.

INPUT PARAMETERS

F2 and F1 parameters
Set from the ftf dialog box, with edp or by typing bc_mod, befw etc.
BC_mod - FID baseline correction mode

BCFW - filter width for BC_mod = sfil or dfil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc

SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc

TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode

PHCO - zero order phase correction value for PH_mod = pk

PHC1 - first order phase correction value for PH_mod = pk
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
XDIM - submatrix size (only used for the command xfb xdim)
Set by the acquisition, can be viewed with dpa or by typing s td :
TD - time domain; number of raw data points
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F2 parameters

Set from the ftf dialog box, with edp or by typing pknl :

PKNL - group delay compensation (Avance) or filter correction (A*X)
Set by the acquisition, can be viewed with dpa or by typing s aq_mod.:
AQ_mod - acquisition mode (determines the Fourier transform mode)
BYTORDA - byteorder or the raw data

NC - normalization constant

F1 parameters

Set by the acquisition, can be viewed with dpa or by typing s fnmode :
FnMODE - F1 Acquisition transform mode

Set by the user with edp or by typing mc2 :

MC2 - FT mode in F1 (only used if F1-FNMODE = undefined)

OUTPUT PARAMETERS
F2 and F1 parameters
Can be viewed with dpp or by typing s si, s tdeff etc.:
Sl - size of the processed data
TDeff - number of raw data points that were used for processing
FTSIZE - Fourier transform size
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
XDIM - submatrix size
FT_mod - Fourier transform mode

F2 parameters

Can be viewed with dpp or by typing s ymax_p, s ymin_p etc.:
YMAX_p - maximum intensity of the processed data

YMIN_p - minimum intensity of the processed data

S_DEV - standard deviation of the processed data

NC_proc - intensity scaling factor

BYTORDP - byte order of the processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data (input if 2rr does not exit or is Fourier transformed)
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data (input if it exists but is not Fourier transformed)
proc - F2 processing parameters
proc2 - F1 processing parameters
acqus - F2 acquisition status parameters
acqu2s - F1 acquisition status parameters

150/ 398 H9776SA3_4_004



2D Processing Commands

n Note that if 2rr is input, then 2ir and 2ri can also be input, depending on the processing

status of the data.

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
For FNMODE [ QF:

2rr - real processed 2D data

2ir - second quadrant imaginary processed data

2ri - third quadrant imaginary processed data

2ii - fourth quadrant imaginary processed data
For FNMODE = QF:

2rr - real processed 2D data

2ii - second quadrant imaginary processed data
For all values of FNMODE:

procs - F2 processing status parameters

proc2s - F1 processing status parameters

auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XFB

If you want to use XFB with an option, you can do that with XCMD, e.g.
XCMD("xfb raw")

SEE ALSO

Xf1 [ 132], xf2 [ 137], xfom, xf2m, xfim [» 134], xfbp, xf2p, xf1p [» 151], xfbps, xf2ps, xf1ps
[» 136], xtrf, xtrf2 [» 155]

4.27 xfbp, xf2p, xf1p

NAME
xfbp - Phase correction in F2 and F1 direction (2D)
xf2p - Phase correction in F2 (2D)
xf1p - Phase correction in F1 (2D)
ph - Open phase correction dialog box (1D,2D)
DESCRIPTION

2D phase correction can be started from the command line or from the phase correction
dialog box. The latter is opened with the command ph:
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Options

O Manual phasing

(%) addtive phasing using PHCOA:
O Magnitude spectrum

O Poweer spectrum

Reguired pararmeters
Apply to axis: F2, F1
Oth arder carrection PHCO [deg] =
1=t order correction PHC [deg] =

(=1

(=1

[ QK ” Cancel ” Help ]

This dialog box offers several options, each of which selects a certain command for
execution.

Additive phasing using PHCO0/1 (F2 and F1)

This option selects the command xfbp for execution. It performs a zero and first order 2D
phase correction in the F2 and F1 direction. xfbp works like the 1D command pk. This
means it does not calculate the phase values, it simply applies the current values of PHCO
and PHC1.

Additive phasing using PHCO0/1 (F2)
This option selects the command xf2p for execution. It works like xfbp, except that it only
corrects the phase in the F2 direction.
Additive phasing using PHCO0/1 (F1)
This option selects the command xf1p for execution. It works like xfbp, except that it only
corrects the phase in the F1 direction.

xf*p are only useful when the PHCO and PHC1 values are known. If they are not, you can
perform 2D interactive phase correction. To do that, select the option Manual Phasing in the
ph dialog box or click 4 in the toolbar. The interactive phase correction procedure is
described in the TopSpin Users Guide.

The phase values can also be determined by the 1D interactive phase correction of a row or
column. To do that, read a row (rsr) and/or column (rsc) and click 4 in the toolbar (see
TopSpin Users Guide). Alternatively, you can phase correct a row or column with apk and
view the calculated phase values with dpp. Then you can go back to the 2D dataset, set the
determined phase values with edp and run xfbp to apply them.

xfbp uses but does not change the processing parameters PHCO and PHC1 (edp). It does,
however, change the corresponding processing status parameters (dpp), by adding the
applied phase values.

The ph command can be used on 1D or 2D data. It recognizes the data dimensionality and
opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the ph dialog box, with edp or by typing phc0, phc1:
PHCO - zero order phase correction value (frequency independent)
PHC1 - first order phase correction value (frequency dependent)
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OUTPUT PARAMETERS
Can be viewed with dpp or by typing s phc0, s phc1:
PHCO - zero order phase correction value (frequency independent)
PHC1 - first order phase correction value (frequency dependent)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, ir, 2ri, 2ii - processed 2D data
procs - F2 processing status parameters
proc2s - F1 processing status parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, ir, 2ri, 2ii - processed 2D data
procs - F2 processing status parameters
proc2s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XFBP
XF2P
XF1P

SEE ALSO
xfb, ftf [ 140], xf2 [ 137], xf1 [ 132], xtrf, xtrf2 [ 155], xtrfp, xtrfp2 [» 158]

428 xht2, xht1

NAME
xht2 - Hilbert transform in F2 (2D)
xht1 - Hilbert transform in F1 (2D)
DESCRIPTION

The command xht2 performs a Hilbert transform of 2D data in the F2 direction.
The command xht1 performs a Hilbert transform of 2D data in the F1 direction.

Hilbert transform creates imaginary data from the real data. Imaginary data are required for
phase correction. They are normally created during Fourier transform with xfb, xf2 or xf1. If,
however, the imaginary data were not stored (xfb n) or have been deleted (deli), you can
(re)create them with xht2 or xht1.

Note that Hilbert Transform is only useful when the real data have been created from zero
filled raw data, with SI = TD.

Hilbert transform can also be used if the imaginary data exist but do not match the real data.
This is the case when the latter have been manipulated after Fourier transform, for example
by abs1, abs2, sub*, sym or third party software.
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
2ir - second quadrant imaginary data (if existing, input of xht1)
2ri - third quadrant imaginary data (if existing, input of xht2)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data
2ir - second quadrant imaginary data (output of xht2, created from 2rr)
2ri - third quadrant imaginary data (output of xht1, created from 2rr)
2ii - fourth quadrant imaginary data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XHT2
XHT1

SEE ALSO
xfb, ftf [ 140], xf2 [ 137], xf1 [ 132]

429 xif2, xif1

NAME
xif2 - Inverse Fourier transform in F2 (2D)
xif1 - Inverse Fourier transform in F1 (2D)
DESCRIPTION

The command xif2 performs an inverse Fourier transform in the F2 direction. This means
frequency domain data (spectrum) are transformed into time domain data (FID).

xif1 performs an inverse Fourier transform in the F1 direction.

data are not overwritten. You can, however, create pseudo-raw data with the command

n Note that after xif2 or xif1 (or both), the data are still stored as processed data, i.e. the raw
genser which creates a new dataset.

Inverse Fourier transform can also be done with the commands xtrfp, xtrfp2 and xtrfp1. To
do that:

1. Type dpp and check the status FT_mod.

2. Type edp to set the processing parameters; set BC_mod, WDW, ME_mod and PH_mod
to no and FT_mod to the inverse equivalent of the status FT_mod.

3. Perform xtrfp, xtrfp2 or xtrfp1.
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, ir, 2ri, 2ii - processed 2D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, ir, 2ri, 2ii - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XIF2
XIF1

SEE ALSO
genser [» 108], xtrfp, xtrfp2 [» 158]

4.30  xtrf, xtrf2

NAME
xtrf - Custom processing of raw data in F2 and F1 (2D)
xtrf2 - Custom processing of raw data in F2 (2D)
DESCRIPTION

The command xtrf performs customized processing of the raw data in both the F2 and F1
direction. It processes data according to the processing parameters BC_mod, WDW,
ME_mod, FT_mod and PH_mod. xtrf works like xfb, except for the following differences:

1. The Fourier transform is performed according to the processing parameter FT_mod,
whereas the acquisition status parameter AQ_mod is ignored. This, for example, allows to
process the data without Fourier transform (FT_mod = no). Furthermore, you can choose
a Fourier transform mode different from the one that would be evaluated from the
acquisition mode. This feature is not used very often because the Fourier transform as
evaluated from the acquisition mode is usually the correct one. If, however, you want to
manipulate the acquisition mode of the raw data, you can Fourier transform the data with
one FT_mod, inverse Fourier transform them with a different FT_mod. Then you can use
genser to create pseudo-raw data with a different acquisition mode than the original raw
data. The table below shows a list of values of FT_mod.

2. A baseline correction is performed according to BC_mod. This parameter can take the
value no, single, quad, spol, gpol, sfil or gfil. xtrf evaluates BC_mod for the baseline
correction mode (e.g. quad, gpol or dfil) and for the detection mode (e.g. single or quad,
spol or gpol, sfil or dfil). Note that xfb evaluates the acquisition status parameter AQ_mod
for the detection mode. More details on BC_mod can be found in chapter List of
processing parameters [ 20].

3. When all parameters mentioned above are set to no, no processing is done but the raw
data are still stored as processed data and displayed on the screen. This means the raw
data are converted to submatrix format (files 2rr, 2ir, 2ri and 2ii) and scaled according to
the vertical resolution. The intensity scaling factor is stored in the processing status
parameter NC_proc and can be viewed with dpp. The size of these processed data and
the number of raw data points which are used are determined by the parameters Sl, TDeff
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and TDoff, as described for the command xfb. For example, if 0 < TDeff < TD, the
processed data are truncated. This allows to create pseudo-raw data with a smaller size
than the original raw data (see also genser).

FT_mod Fourier transform mode

no no Fourier transform

fsr forward, single channel, real

fqr forward, quadrature, real

fsc forward, single channel, complex
fqc forward, quadrature, complex

isr inverse, single channel, real

iqr inverse, quadrature, real

isc inverse, single channel, complex
iqc inverse, quadrature, complex

The F1 Fourier transform mode and data storage mode depends on the F1 acquisition mode
(see INPUT PARAMETERS below and the description of xfb).

xtrf2 works like xtrf, except that it only works in the F2 direction.

xtrf and xtrf2 take the same options as xfb.

xtrf can be used to do a combination of forward and backward prediction.
Run xtrf with ME_mod = LPfc and xtrfp (or xfb) with ME_mod = LPbc.

INPUT PARAMETERS

F2 and F1 direction
Set by the user with edp or by typing si, bc_mod, bcfw etc.:
Sl - size of the processed data
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
BC_mod - FID baseline correction mode

BCFW - filter width for BC_mod = sfil or fil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/gfil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc

SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc

TM1, TM2 - limits of the trapezoidal window for WDW = trap
FT_mod - Fourier transform mode

STSR - strip start: first output point of strip transform
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STSI - strip size: number of output points of strip transform
REVERSE - flag indicating to reverse the spectrum
PKNL - group delay compensation (Avance) or filter correction (A*X)
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHC1 - first order phase correction value for PH_mod = pk
Set by the acquisition, can be viewed with dpa or by typing s td :
TD - time domain; number of raw data points
F2 direction
Set by the acquisition, can be viewed with dpa or by typing s bytorda:
BYTORDA - byteorder or the raw data
NC - normalization constant
F1 direction
Set by the acquisition, can be viewed with dpa or by typing s fnmode:
FnMODE - Acquisition mode

OUTPUT PARAMETERS
F2 and F1 parameters
Can be viewed with dpp or by typing s si etc.:
Sl - size of the processed data
TDeff - number of raw data points that were used for processing
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
XDIM - submatrix size
F2 parameters
Can be viewed with dpp or by typing s ymax_p, s ymin_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S DEV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/
ser - raw data
acqus - F2 acquisition status parameters
acqu2s - F1 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - F2 processing parameters
proc2 - F1 processing parameters
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
procs - processing status parameters
proc2s - processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XTRF
XTRF2

SEE ALSO
xtrip, xtrfp2 [+ 158], xfb, fif [» 140], xf2 [» 137], xf1 [» 132]

431  xtrfp, xtrfp2, xtrfp1

NAME
xtrfp - Custom processing of processed data in F2 and F1 (2D)
xtrfp2 - Custom processing of processed data in F2 (2D)
xtrfp1 - Custom processing of processed data in F1 (2D)
DESCRIPTION

The command xtrfp performs customized processing of processed data both the F2 and F1
direction. It works like xtrf, except that it only works on processed data. If processed data do
not exist, an error message is displayed. If processed data do exist, they are further
processed according to the parameters BC_mod, WDW, ME_mod, FT_mod and PH_mod as
described for xtrf.

xtrfp2 works like xtrfp, except that it only works in the F2 direction.
xtrfp1 works like xtrfp, except that it only works in the F1 direction.

The xtrfp* commands can, for example, be used to perform multiple additive baseline
corrections. This can be necessary if the raw data contain multiple frequency baseline
distortions. You cannot do this with xfb or xtrf because these commands always work on the
raw data, i.e. they are not additive.

xtrfp, xtrfp2 and xtrfp1 can also be used for inverse Fourier transform. To do that:
1. Type dpp to check the status FT_mod

2. Type edp to set the processing parameters; set BC_mod, WDW, ME_mod and PH_mod
to no and FT_mod to the inverse equivalent of the status FT_mod

3. Perform xtrfp, xtrfp2 or xtrfp1

As an alternative way to perform an inverse Fourier transform use the commands xif2 and
xif1.

INPUT PARAMETERS
F2 and F1 parameters
Set by the user with edp or by typing bc_mod, bcfw etc.:
BC_mod - FID baseline correction mode
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BCFW - filter width for BC_mod = sfil or dfil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/fil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc

SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc

TM1, TM2 - limits of the trapezoidal window for WDW = trap
FT_mod - Fourier transform mode
PH_mod - phase correction mode

PHCO - zero order phase correction value for PH_mod = pk

PHC1 - first order phase correction value for PH_mod = pk
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
Set by a previous processing command, e.g. xtrf, can be viewed with dpp :
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
F1 parameters
Set by a previous processing command, e.g. xtrf, can be viewed with dpp :
MC2 - Fourier transform mode

OUTPUT PARAMETERS
F2 parameters
Can be viewed with dpp or by typing s ymax_p, s ymin_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S_DEV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
proc - F2 processing parameters
proc2 - F1 processing parameters
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
procs - F2 processing status parameters
proc2s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
XTRFP
XTRFP2
XTRFP1

SEE ALSO
Xtrf, xtrf2 [» 155], xfb, fif [ 140], xf2 [» 137], xf1 > 132]

4.32 zert2, zert1, zert

NAME
zert2 - Zero a trapezoidal region of each row (2D)
zert1 - Zero a trapezoidal region of each column (2D)
zert - Open zero region dialog box (2D)
DESCRIPTION

The zero region commands can be started from the command line or from the zero region
dialog box. The latter is opened with the command zert.

(& zen |

Options
© Zero trapezoidal region

Required parameters (F2 and F1)

Apply to axis: F2, F1 o
Low field limit for zero region in first row ABSF1 [ppm] = 1000 1000

High field limit for zero region in first row ABSF2 [ppm] = -1000 -1000

Low field limit of zero region in last row SIGF1 [ppm] = 0 0

High field limit of zero region in last row SIGF2 [ppm] = 0 0

This dialog box offers only one option which can be used in the F2 or F1 direction.
Zero trapezoidal region in F2

This option selects the command zert2 for execution. The trapezoidal region to be zeroed is
defined as follows:

* Only the rows between F1-ABSF2 and F1-ABSF1 are zeroed

» The part (region) of each row which is zeroed shifts from row to row. The first row is
zeroed between F2-ABSF2 and F2-ABSF1. The last row is zeroed between F2-SIGF2 and
F2-SIGF1. For intermediate rows, the low field limit is an interpolation of F2-ABSF2 and
F2-SIGF2 and the high field limit is an interpolation of F2-ABSF1 and F2-SIGF1.
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zert2 works exactly like abst2, except that the data points are zeroed instead of baseline
corrected.

Zero trapezoidal region in F1

This option selects the command zert1 for execution. The trapezoidal region to be zeroed is
defined as follows:

* Only the columns between F2-ABSF2 and F2-ABSF1 are zeroed

* The part (region) of each column which is zeroed shifts from column to column. The first
column is zeroed between F1-ABSF2 and F1-ABSF1. The last column is zeroed between
F1-SIGF2 and F1-SIGF1. For intermediate columns, the low field limit is an interpolation of
F1-ABSF2 and F1-SIGF2 and the high field limit is an interpolation of F1-ABSF1 and F1-
SIGF1.

zert1 works exactly like abst1, except that the data points are zeroed instead of baseline
corrected.

INPUT PARAMETERS
Set from the zert dialog box, with edp or by typing absf1, absf2 etc.:
ABSF1 - low field limit of the zero region in the first row
ABSF2 - high field limit of the zero region in the first row
SIGF1 - low field limit of the zero region in the last row
SIGF2 - high field limit of the zero region in the last row

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
proc2 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
proc2s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
ZERT2
ZERT1

SEE ALSO
abs2, abst2 commanda [» 95], abs1, abst1 commanda [ 97]
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5 3D Processing Commands

This chapter describes all TopSpin 3D processing commands. They only work on 3D data
and store their output in processed data files. 3D raw data are never overwritten.

We will often refer to the three directions of a 3D dataset as the F3, F2 and F1 direction. F3 is
always the acquisition direction. For processed data, F2 and F1 are always the second and
third direction, respectively. For raw data, this order can be the same or reversed as
expressed by the acquisition status parameter AQSEQ. 3D processing commands which
work on raw data automatically determine their storage order from AQSEQ.

The name of a 3D processing command expresses the direction in which it works, e.g. tf3
works in F3, tf2 in F2 and tf1 in the F1 direction. The command r12 reads an F1-F2 plane,
r13 reads an F1-F3 plane etc.

For each command, the relevant input and output parameters are mentioned.

Furthermore, the relevant input and output files and their location are mentioned. Although
file handling is completely transparent, it is sometimes useful to know which files are involved
and where they reside. For example, if you have permission problems or if you want to
process or interpret your data with third party software.

5.1 ft3d

NAME
ft3d - Process data, including FT, in the F3, F2 and F1 direction (3D)

DESCRIPTION

The command ft3d processes a 3D dataset in all three directions F3, F2 and F1. It is
equivalent to the command sequence tf3-tf2-tf1 or tf3-tf1-tf2 (see below).

ft3d performs a Fourier transform which transforms time domain data (FID) into frequency
domain data (spectrum). Depending on the processing parameters BC_mod, WDW, ME_mod
and PH_mod, it also performs baseline correction, window multiplication, linear prediction
and spectrum phase correction.

ft3d executes the following processing steps:
1. Baseline correction

2. The time domain data are baseline corrected according to BC_mod. This parameter takes
the value no, single, quad, spol, qpol sfil or gfil.

3. Linear prediction

4. Linear prediction is done according to ME_mod. This parameter takes the value no, LPfr,
LPfc, LPbr, LPbc, LPmifr or LPmifc. Usually, ME_mod = no, which means no prediction is
done. Forward prediction (LPfr, LPfc, LPmifr or LPmifc) can, for example, be used to
extend truncated FIDs. Backward prediction (LPbr or LPbc) is usually only done in F3, e.g.
improve the initial data points of the FID. Linear prediction is only performed if NCOEF >
0. Furthermore, the parameters LPBIN and, for backward prediction, TDoff are evaluated.

5. Window multiplication

6. The time domain data are multiplied with a window function according to WDW. This
parameter takes the value em, gm, sine, gsine, trap, user, sinc, gsinc, traf or trafs.

7. Fourier transform

8. The time domain data are Fourier transformed in F3 according to the acquisition status
parameter AQ_mod (see AQ_mod table below).

HO776SA3_4 004 163 /398



3D Processing Commands

9. InF2 and F1, they are Fourier transformed according to the acquisition status parameter
FnMODE (if FnMODE = undefined, ft3d evaluates the processing parameter MC2).

10. The Fourier transform mode is stored in the processing status parameter FT_mod. Note

that ft3d does not evaluate the processing parameter FT_mod!
11. Phase correction

12. The frequency domain data are phase corrected according to PH_mod. This parameter
takes the value no, pk, mc or ps. For PH_mod = pk, ft3d applies the values of PHCO and
PHCA1. This is only useful if the phase values are known. You can determine them by
typing xfb on the 3D data to process a 23 or 13 plane, do a phase correction on the

resulting the 2D dataset and store the phase values to 3D.

status AQ_mod Fourier transform mode status FT_mod
qf forward, single, real fsr

gsim forward, quad, complex fqc

gseq forward, quad, real fqr

DQD forward, quad, complex fqc

FnMODE Fourier transform mode status FT_mod
undefined according to MC2

QF forward, quad, real fqc

QSEQ forward, quad, real fqr

TPPI forward, single, real fsr

States forward, quad, complex fqc
States-TPPI forward, single, complex fsc
Echo-AntiEcho forward, quad, complex fqc

The size of the processed data is determined by the processing parameter SlI; Sl real and Sl
imaginary points are created. A typical value for Sl is TD/2 in which case, all raw data points
are used and no zero filling is done. In fact, several parameters control the number of input
and output data points, for example:

* S| > TD/2: the raw data are zero filled before the Fourier transform

at the end

S| < TD/2: only the first 2*S| raw data points are used
0 < TDeff < TD: only the first TDeff raw data points are used
0 < TDoff < TD: the first TDoff raw data points are cut off and TDoff zeroes are appended

» TDoff < 0: -TDoff zeroes are prepended at the beginning. Note that:

— for SI < (TD-TDoff)/2 raw data are cut off at the end

— for DIGMOD=digital, the zeroes would be prepended to the group delay which does
not make sense. You can avoid that by converting the raw data with convdta before
you process them.

0 < STSR < SlI: only the processed data between STSR and STSR+STSI are stored (if
STSI =0, STSR is ignored and Sl points are stored)

0 < STSI < Sl: only the processed data between STSR and STSR+STSI are stored.

Note that only in the first case the processed data contain the total information of the raw
data. In all other cases, information is lost. Before you run ft3d, you must set the processing
parameter Sl in all three directions F3, F2 and F1.
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ft3d evaluates the acquisition status parameter AQSEQ, which defines the storage order of
the raw data. Raw data can be stored in the order 3-2-1 or 3-1-2. Processed data, however,
are always stored in the order 3-2-1. For AQSEQ=321, ft3d is equivalent to the command
sequence tf3-tf2-tf1. For AQSEQ=312, it is equivalent to tf3-tf1-tf2. Note, however, that for
magnitude or power data, the processing order is independent of AQSEQ. ft3d then behave
as follows:

» for F1-PH_mod = mc / ps, tf3-tf2-tf1 is executed
» for F2-PH_mod = mc / ps, tf3-tf1-tf2 is executed
Note that PH_mod = mc/ps is only allowed in either F2 or F1, not in both and also not in F3.

ft3d evaluates the processing parameter FCOR. The first point of the FIDs is multiplied with
the value of FCOR which lies between 0.0 and 2.0. For digitally filtered Avance data, FCOR
has no effect in F3 because the first point is part of the group delay and, as such, is zero. In
that case, it only plays a role in the F2 and F1 direction. However, on A*X data or Avance
data measured with DIGMOD = analog, there is no group delay and FCOR also plays a role
in F3.

ft3d evaluates the processing parameter PKNL. On A*X spectrometers, PKNL = true causes
a non linear 5th order phase correction of the raw data. This corrects possible errors caused
by non linear behaviour of the analog filters. On Avance spectrometers, PKNL must always
be set to TRUE. For digitally filtered data, it causes ft3d to handle the group delay of the FID.
For analog data it has no effect.

ft3d evaluates the processing parameter REVERSE. If REVERSE = TRUE, the spectrum will
be reversed, i.e. the first data point becomes the last and the last data point becomes the
first.

ft3d can be used with the following command line arguments:
n

ft3d will not store the imaginary data. Imaginary data are only needed for phase correction in
last processed direction. If the phase values are already known and PHCO and PHC1 have
been set accordingly, ft3d will perform phase correction and there is no need to store the
imaginary data. This will save processing time and disk space. If you still need to do a phase
correction after ft3d, you can create imaginary data from the real data with a Hilbert
transform (see tht1). Note that if the n option is omitted, imaginary data are only stored in the
last processed direction.

21 0r12

ft3d 21 is equivalent to the command sequence tf3-tf2-tf1, whereas ft3d 12 is equivalent to
tf3-tf1-tf2.

xdim

3D spectra are stored in the so-called subcube format. The size of the subcubes is calculated
by ft3d and depends on the size of the spectrum and the available memory. The option xdim
allows to use predefined subcube sizes. It causes ft3d to interpret the F3, F2 and F1
processing parameter XDIM which can be set by entering xdim on the command line. Note
that XDIM = 0, is evaluated as XDIM = Sl. The actually used subcube sizes, whether
predefined or calculated, are stored as the F3, F2 and F1 processing status parameter XDIM
and can be viewed with dpp. Predefining subcube sizes is, for example, used to read the
processed data with third party software which can not interpret the processing status
parameter XDIM.

big/little

ft3d stores the data in the data storage order of the computer it runs on, e.g. little endian on
Windows PCs. Note that TopSpin’s predecessor XWIN-NMR on SGI UNIX workstations
stores data in big endian.The storage order is stored in the processing status parameter
BYTORDP (type s bytordp). If, however, you want to read the processed data with third
party software which can not interpret this parameter, you can use the big/little option to
predefine the storage order.

p<du>
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The option p allows to store the processed data on a different top level data directory,
typically a different disk. The rest of the data directory path is the same as that of the raw
data. If the specified top level directory does not exist, it will be created.

Normally, ft3d stores the entire spectral region as determined by the spectral width.
However, you can do a so-called strip transform which means that only a certain region of the
spectrum is stored. This can be done by setting the parameters STSR and STSI which
represent the strip start and strip size, respectively. They both can take a value between 0
and Sl. The values which are actually used can be a little different. STSI is always rounded to
the next higher multiple of 16. Furthermore, when the data are stored in subcube format (see
below), STSI is rounded to the next multiple of the subcube size. Type dpp to check this; if
XDIM is smaller than Sl, then the data are stored in subcube format and STSI is a multiple of
XDIM.

ft3d stores the data in subcube format. It automatically calculates the subcube sizes such
that one row (F3) of subcubes fits in the available memory. Furthermore, one column (F2)
and one tube (F1) of subcubes must fit in the available memory. The calculated subcube
sizes are stored in the processing status parameter XDIM (type dpp). The alignment of the
data points subcube format is the extension of the alignment in a 2D dataset as it is shown in
Figure 4.2 [ 144]. The storage handling is completely transparent to the user and is only of
interest when the data are interpreted by third party software.

INPUT PARAMETERS

F3, F2 and F1 parameters
Set by the acquisition, can be viewed with dpa or s td:
TD - time domain; number of raw data points

Set by the user with edp or by typing si, stsr etc.:

Sl - size of the processed data

STSR - strip start: first output point of strip transform

STSI - number of output points of strip transform

TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
BC_mod - FID baseline correction mode

BCFW - filter width for BC_mod = sfil or fil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode

PHCO - zero order phase correction value for PH_mod = pk
PHC1 - first order phase correction value for PH_mod = pk

166 / 398 H9776SA3_4_004



3D Processing Commands

FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum

F3 parameters
Set by the acquisition, can be viewed with dpa or s aq_mod efc.:
AQ_mod - acquisition mode (determines the status FT_mod)
AQSEQ - acquisition sequence (3-2-1 or 3-1-2)
BYTORDA - byteorder or the raw data
NC - normalization constant

F2 and F1 parameters
Set by the acquisition, can be viewed with dpa or by typing s fnmode:
FnMODE - Fourier transform mode

OUTPUT PARAMETERS

F3, F2 and F1 parameters
Can be viewed with dpp or by typing s si, s stsr etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
FTSIZE - Fourier transform size
TDeff - number of raw data points that were used for processing
TDoff - first point of the FID used for processing (default 0)
XDIM - subcube size
FT_mod - Fourier transform mode

F3 parameters
Can be viewed with dpp or by typing s ymax_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S_DEV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

F2 and F1 parameters
Can be viewed with dpp or by typing s me2:
MC2 - Fourier transform mode

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data
acqus - F3 acquisition status parameters
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acqu2s - F2 acquisition status parameters

acqu3s - F1 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - F3 processing parameters

proc2 - F2 processing parameters

proc3 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3rri - real/imaginary processed data (for AQSEQ =321, FnMODE # QF)
3rir - real/imaginary processed data (for AQSEQ =312, FnMODE # QF)
3iii - imaginary processed data (for FnAMODE = QF)
procs - F3 processing status parameters
proc2s - F2 processing status parameters
proc3s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
FT3D

SEE ALSO
tf3 [ 183], tr2 [ 179], tf1 [ 176]

5.2 projplp, projpin, sumpl

NAME
projplp - Calculate positive projection (nD)
projpln - Calculate negative projection (nD)
sumpl - Calculate sum projection (nD)
DESCRIPTION

The commands projplp, projpln and sumpl calculate the 2D positive, negative and sum
projection, respectively. When entered without arguments, they all open the same dialog:

& Projections - projplp =

Options

@ Calculate positive projection
() Calculate negative projection
) Calculate sum

Required parameters

Plane orientaion = |F1-F2 -
First plane = 1
Last plane = 10

Destination PROCNO = |999

[ ok |[ cancel || Hep |
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Here you can select the desired command in the Options section and specify the plane
orientation, first and last row/column and output PROCNO in the Parameter section.

The parameters can also be specified as arguments. Up to 5 arguments can be used:
<plane orientation>

23, 13, 12 (3D data)

34, 24, 14, 23, 13, 12, 43, ..., 21 (4D data)

<first plane>

The plane included in the calculation

<last plane>

The last plane included in the calculation

<dest. procno>

The procno where the 2D output data are stored

n

Prevents the destination dataset from being displayed/activated (optional)
Here is an example:

projplp 13 10 128 998 n

Calculates the positive F1-F3 projection of the planes 10 to 128 along F2 and stores it under
PROCNO 998.

Instead of specifying the first and last plane, you can also use the argument all for all cubes.
For example:

projplp 23 all 10

Calculates the positive F2-F3 projection of all planes along F1 and stores it under PROCNO
10.

projplp, projpln and sumpl work on data of dimension =3D. On 4D and 5D data, the dialog
shown in the figure above does not appear. Instead, the arguments are prompted for one at a
time, if they are not specified on the command line.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr - real processed 3D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data

SEE ALSO
rpl [» 205], wpl [» 211], rser2d [» 173]
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5.3 r12, r13, r23, slice

NAME
r12 - Read F1-F2 plane from 3D data and store as 2D data
r13 - Read F1-F3 plane from 3D data and store as 2D data
r23 - Read F2-F3 plane from 3D data and store as 2D data
slice - Open the read plane dialog box (2D, 3D)

DESCRIPTION

The commands r12, r13 and r23 read a plane from 3D processed data and store it as a 2D
data set.

When entered without arguments, they open the dialog box shown:

‘ Cross sections - r23 =

Options

@ Extract an orthogonal spectrum plane
() Extract a diagonal spectrum plane

O Extract a raw data plane

© Extract a row from raw data

) Replace a spectrum plane

Required parameters

Plane orientation = F2-F3 )
Type of diagonal plane = |F1=F2

Plane number = 1

FID number 1

Destination EXPNO = 999
Destination PROCNO = 999
Source PROCNO = 999
[ OK ] [ Cancel ] [ Help ]

This dialog box offers several options, each of which selects a certain command for
execution. Furthermore, you must specify three parameters:

* Plane orientation: F1-F2, F1-F3 or F2-F3. This parameter determines which of the
commands r12, r13 or r23 is executed.

* Plane number. The maximum plane number is the Sl value in the direction orthogonal to
the plane orientation.

» Destination procno: The procno where the output 2D dataset is stored.

For each option described below, a table shows how the processing state of the output 2D
data relates to the processing state of the input 3D data. This table can be interpreted as
follows:

* FID: Data have not been Fourier transformed (time domain data)
* Real:- Data have been Fourier transformed but imaginary data do not exist
* real+imag: Data have been Fourier transformed and imaginary data exist

Depending on the processing state, an extracted plane can be further processed with 2D
processing commands like xf2, xf1, xf2p etc.

Extract an orthogonal spectrum plane in F1-F2

This option selects the command r12 for execution. It reads an F1-F2 plane from a 3D data
set and stores it as a 2D data set:
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3D data 3D input data 2D output data
processed with F3 F2 F3 F2 F1
tf3 real+imag FID FID FID FID
tf3, tf2 real real+imag FID real+imag FID
tf3, tf2, tf1 real real real+imag real real+imag
tf3, tf1, tf2 real real+imag real real+imag real
r12 input/output data

Extract an orthogonal spectrum plane in F1-F3

This option selects the command r13 for execution. It reads an F1-F3 plane from a 3D data
set and stores it as a 2D data set:

3D data 3D input data 2D output data
processed with F3 F2 F3 F2 F1
tf3 real+imag FID FID FID FID
tf3, tf2 real real+imag FID real+imag FID
tf3, tf2, tf1 real real real+imag real real+imag
tf3, tf1, tf2 real real+imag real real+imag real
r12 input/output data

Extract an orthogonal spectrum plane in F2-F3
This option selects the command r23 for execution. It reads an F2-F3 plane from a 3D data
set and stores it as a 2D data set:

3D data 3D input data 2D output data
processed with F3 F2 F1 F2 F1
tf3 real+imag FID FID real+imag FID
tf3, tf2 real real+imag FID real real+imag
tf3, tf2, tf1 real real real+imag real real
tf3, tf1, tf2 real real+imag real real real+imag
r23 input/output data

The parameters required by r12, r13 and r23 can also be entered as arguments on the
command line. In that case, the command is executed without opening the dialog box. For
example, r12 10 999 reads an F1-F2 plane number 10 and stores it in procno 999. Note that
the Plane orientation is not specified as an argument but part of the command name.

The commands r12, r13 and r23 are equivalent to the commands rpl 12, rpl 13 and rpl 23,
respectively (see the description of rpl).

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr, 3irr, 3rir, 3rri, 3iii - processed 3D data
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OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
R12(plane, procno). For example R12(64, 1)
R13(plane, procno). For example R13(64, 1)
R23(plane, procno). For example R23(64, 1)

SEE ALSO
r12, r13, r23, slice [» 170], r12d, r13d, r23d [» 172], , rpl [ 205], wpl [» 211]

5.4 r12d, r13d, r23d

NAME
r12d - Read diagonal F1=F2 plane and store as 2D data (3D)
r13d - Read diagonal F1=F3 plane and store as 2D data (3D)
r23d - Read diagonal F2=F3 plane and store as 2D data (3D)
DESCRIPTION

Read plane commands can be started from the command line or from the read plane dialog
box. The latter is opened with the command slice.

Optiohs

@ Extract an orthogonal spectrum plane
O Extract a disgonal spectrum plane
O Extract a raw data plane

O Extract o rowe fram rave data

O Replace a spectrum plane

Reguired paratneters

Plane otientation = F1-F2 hd
F1=F2

Plane number = 1
1
999

Destination PROCKD = 999
peizte]

[ Ok ] [ Cancel ] [ Help ]

This dialog box offers several options, each of which selects a certain command for
execution.
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Extract a diagonal spectrum plane in F1-F2

This option selects the command r12d for execution. It reads the diagonal F1=F2 plane from
a 3D data set and stores it as a 2D data set.

Extract a diagonal spectrum plane in F1-F3

This option selects the command r13d for execution. It reads the diagonal F1=F3 plane from
a 3D data set and stores it as a 2D data set.

Extract a diagonal spectrum plane in F2-F3

This option selects the command r23d for execution. It reads the diagonal F2=F3 plane from
a 3D data set and stores it as a 2D data set.

For each option, you must specify the destination procno.
r12d, r13d and r23d only store the real data.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data

SEE ALSO
r12, r13 [» 170], rpl [ 205], wpl [ 211]

5.5 rser2d

NAME
rser2d - Read plane from raw 3D data and store as a 2D (3D).

DESCRIPTION

The command rser2d reads a plane from 3D raw data (a series of FIDs) and stores it as a
pseudo raw 2D data set. When entered without arguments, it opens the following dialog box:
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& Cross sections - rser2d I b ]
Options
() Extract an orthogonal spectrum plane
() Extract a diagonal spectrum plane
@ Extract a raw data plane
() Extract a row from raw data
) Replace a spectrum plane
Required parameters
Plane orientation = :F27F3 ':
Type of diagonal plane = |F1=F2
Plane number = 1
FID number 1
Destination EXPNO = 999
Destination PROCNO = 999
Source PROCNO = 999
| ok || cancel || Hep |

Here you can specify three required parameters:
* Plane orientation: F1-F3 or F2-F3 (must contain acquisition (F3) direction)

* Plane number: the maximum plane number is the TD value in the direction orthogonal to
the plane orientation

» Destination EXPNO: the expno where the output 2D dataset is stored

The parameters can also be entered as arguments on the command line. In that case, the
command is executed without opening the dialog box. For example, rser2d s23 10 999 reads
an F3-F2 plane number 10 and stores it in expno 999

In contrast to rser, rser2d can only be entered on the source dataset, not on the destination
dataset.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 3D raw data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 2D pseudo raw data
audita.txt - acquisition audit trail
<dir>/data/<user>/nmr/<name>/<expno2>/pdata/1/
used_from - data path of the source 3D data and the plane number

USAGE IN AU PROGRAMS
RSER2D (direction, plane, expno)

SEE ALSO
wser [» 128], wserp [ 129], rpl [ 205], wpl [» 211]
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5.6 tabs3, tabs2, tabs1

NAME
tabs3 - Automatic baseline correction in F3 (3D)
tabs2 - Automatic baseline correction in F2 (3D)
tabs1 - Automatic baseline correction in F1 (3D)
DESCRIPTION

tabs3 performs an automatic baseline correction in the F3 direction, by subtracting a
polynomial. The degree of the polynomial is determined by the F3 parameter ABSG which
has a value between 0 and 5, with a default of 5. tabs3 works like absf in 1D and abs2 in 2D.
This means that it only corrects a certain spectral region which is determined by the
parameters ABSF1 and ABSF2.

tabs2 works like tabs3, except that corrects data in the F2 direction using the F2 parameters
ABSG, ABSF2 and ABSF1.

tabs1 works like tabs3, except that corrects data in the F1 direction using the F1 parameters
ABSG, ABSF2 and ABSF1.

INPUT PARAMETERS

F3 parameters
Set by the user with edp or by typing absg:
ABSG - degree of the polynomial to be subtracted (0 to 5, default of 5)

F3, F2 and F1 parameters
Set by the user with edp or by typing absf1, absf2:
ABSF1- low field limit of the correction region
ABSF2 - high field limit of the correction region

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
proc - F3 processing parameters
proc2 - F2 processing parameters
proc3 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
procs - F3 processing status parameters
proc2s - F2 processing status parameters
proc3s - F1 processing status parameters
auditp.txt - processing audit trail
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USAGE IN AU PROGRAMS
TABS3
TABS2
TABS1

SEE ALSO

abs, absf, absd, bas [ 43], abs1, abst1, absd1, absot1, bas [» 97], abs2, abst2, absd2,
absot2 [» 95]

5.7 tf1

NAME
tf1 - Process data, including FT, in F2 (3D)

DESCRIPTION

The command tf1 processes a 3D dataset in the F1 direction. This involves a Fourier
transform which transforms time domain data (FID) into frequency domain data (spectrum).
Depending on the processing parameters BC_mod, WDW, ME_mod and PH_mod, tf1 also
performs baseline correction, window multiplication, linear prediction and spectrum phase
correction.

The processing steps done by tf1 can be described as follows:

tf1 only works on data which have already been processed with tf3 and possibly with tf2. It
performs the following processing steps:

1. Baseline correction of the F1 time domain data

2. Each tube is baseline corrected according to BC_mod. This parameter takes the value no,
single, quad, spol, gpol sfil or gfil. More details on BC_mod can be found in chapter List of
processing parameters [ 20].

3. Linear prediction of the F1 time domain data

4. Linear prediction is done according to ME_mod. This parameter takes the value no, LPfr,
LPfc, LPbr, LPbc, LPmifr, LPmifc. Usually, ME_mod = no, which means no prediction is
done. Forward prediction in F1 (LPfr, LPfc, LPmifr or LPmifc) can, for example, be used to
extend truncated FIDs. Backward prediction (LPbr or LPbc) is not used very often in F1.
Linear prediction is only performed for NCOEF > 0. Furthermore, LPBIN and, for
backward prediction, TDoff play a role (see these parameters in chapter List of processing
parameters [ 20]).

5. Window multiplication of the F1 time domain data

6. Each tube is multiplied with a window function according to WDW. This parameter takes
the value em, gm, sine, gsine, trap, user, sinc, gsinc, traf or trafs. More details on WDW
can be found in chapter List of processing parameters [ 20].

7. Fourier transform of the F1 time domain data. Each tube is Fourier transformed according
to the F1 processing status parameter MC2. tf1 does not evaluate the processing
parameter FT_mod! Instead, it evaluates the F1 processing status parameter MC2, which
was set by tf3 to the value of the F1 acquisition status parameter FnMODE (if FnMODE =
undefined, tf3 sets processing status MC2 to processing MC2). tf1 stores the
corresponding Fourier transform mode as the processing status parameter FT_mod (type
dpp).

8. Phase correction of the F1 frequency domain data.
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9. Each column is phase corrected according to PH_mod. This parameter takes the value
no, pk, mc or ps. For PH_mod = pk, tf1 applies the values of PHCO and PHC1. This is
only useful if the phase values are known. You can determine them by typing xfb on the
3D data to process a 13 or 12 plane, do a phase correction on the resulting the 2D
dataset and store the phase values to 3D. More details on PH_mod can be found in
chapter List of processing parameters [» 20].

F1 MC2 Fourier transform mode status FT_mod
QF forward, quad, real fqc
QSEQ forward, quad, real fqr
TPPI forward, single, real fsr
States forward, quad, complex fqc
States-TPPI forward, single, complex fsc
Echo-AntiEcho forward, quad, complex fqc

The F1 processing parameter S| determines the size of the processed data in the F1
direction. This must, however, be set before tf3 is done and cannot be changed after tf3. See
tf3 for the role of TD, TDeff and TDoff.

tf1 can do a strip transform according to the F1 parameters STSR and STSI (see tf3).

tf1 evaluates the F1 parameter FCOR. The first point of the FIDs is multiplied with the value
of FCOR which is a value between 0.0 and 2.0. As such, FCOR allows to control the DC
offset of the spectrum.

tf1 evaluates the F1 parameter REVERSE. If REVERSE=TRUE, the spectrum will be
reversed in F1, i.e. the first data point becomes the last and the last data point becomes the
first.

tf1 evaluates the F1 status parameter MC2. For MC2 # QF, tf1 uses the file 3rrr as input and
the files 3rrr and 3rri as output. For MC2 = QF, tf1 uses the files 3rrr and 3iii as input and
output. The role of MC2 is described in detail for the 2D processing command xfb.

INPUT PARAMETERS

F1 parameters
Set by the user with edp or by typing bc_mod, bcfw etc.:
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or fil
COROFFS - correction offset for BC_mod = spol/qpol or sfil/dfil
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode
LB - Lorentzian broadening factor for WDW = em or gm
GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode
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PHCO - zero order phase correction value for PH_mod = pk

PHCH1 - first order phase correction value for PH_mod = pk

FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum

F3, F2 and F1 parameters
Set by tf3, can be viewed with dpp or by typing s si, s stsi etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)

F1 parameters
Set by the tf3, can be viewed with dpp or by typing s me2 :
MC2 - Fourier transform mode

OUTPUT PARAMETERS

F1 parameters
can be viewed with dpp or by typing s ft_mod :
FT_mod - Fourier transform mode
FTSIZE - Fourier transform size

F3 parameters
Can be viewed with dpp or by typing s ymax_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S_DEYV - standard deviation of the processed data
NC_proc - intensity scaling factor

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
acqu3s - F1 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - processed 3D data (Fourier transformed in F1)
3iii - real/imaginary processed data (if MC2 = QF)
proc3 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3rir - real/imaginary data (if MC2 # QF)
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3iii - real/imaginary processed data (if MC2 = QF)
proc3s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TF1(store_imag)
Where store_image can be y or n

SEE ALSO
tr3 [r 183], tf2 [» 179], ft3d [» 163]

5.8 tf2

NAME
tf2 - Process data, including FT, in F2 (3D)

DESCRIPTION

The command tf2 processes a 3D dataset in the F2 direction. This involves a Fourier
transform which transforms time domain data (FID) into frequency domain data (spectrum).
Depending on the processing parameters BC_mod, WDW, ME_mod and PH_mod, tf2 also
performs baseline correction, window multiplication, linear prediction and spectrum phase
correction.

The processing steps done by tf2 can be described as follows:

tf2 only works on data which have already been processed with tf3. It performs the following
processing steps in the F2 direction:

1. Baseline correction of the F2 time domain data

2. Each column is baseline corrected according to BC_mod. This parameter takes the value
no, single, quad, spol, gpol sfil or gfil. More details on BC_mod can be found in chapter
List of processing parameters [ 20].

3. Linear prediction of the F2 time domain data

4. Linear prediction is done according to ME_mod. This parameter takes the value no, LPfr,
LPfe, LPbr, LPbc, LPmifr or LPmifc. Usually, ME_mod = no, which means no prediction is
done. Forward prediction in F2 (LPfr, LPfc, LPmifr or LPmifc) can, for example, be used to
extend truncated FIDs. Backward prediction (LPbr or LPbc) is not used very often in F2.
Linear prediction is only performed for NCOEF > 0. Furthermore, LPBIN and, for
backward prediction, TDoff play a role (see these parameters in chapter List of processing
parameters [ 20]).

5. Window multiplication of the F2 time domain data

6. Each column is multiplied with a window function according to WDW. This parameter
takes the value em, gm, sine, qsine, trap, user, sinc, qsinc, traf or trafs. More details on
WDW can be found in chapter List of processing parameters [ 20].

Fourier transform of the F2 time domain data

8. tf2 Fourier transforms each column according to the F2 processing status parameter MC2
and stores the corresponding Fourier transform mode in the processing status parameter
FT_mod (see table below). The status MC2 has been set by the tf3 command to the value
of the F2 acquisition status parameter FNMODE (if FNMODE = undefined, tf3 sets
processing status MC2 to processing MC2). Note that tf2 does not evaluate the
processing parameter FT_mod!
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9. Phase correction of the F2 frequency domain data.

10. Each column is phase corrected according to PH_mod. This parameter takes the value
no, pk, mc or ps. For PH_mod = pk, tf2 applies the values of PHCO and PHC1. This is
only useful if the phase values are known. You can determine them by typing xfb on the
3D data to process a 23 or 12 plane, do a phase correction on the resulting the 2D
dataset and store the phase values to 3D. More details on PH_mod can be found in
chapter List of processing parameters [ 20].
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F2 status MC2 Fourier transform mode status FT_mod
QF forward, quad, real fqc
QSEQ forward, quad, real fqr
TPPI forward, single, real fsr
States forward, quad, complex fqc
States-TPPI forward, single, complex fsc
Echo-AntiEcho forward, quad, complex fqc

The F2 processing parameter Sl determines the size of the processed data in the F2
direction. This must, however, be set before tf3 is done and cannot be changed after tf3. See
tf3 for the role of TD, TDeff and TDoff.

tf2 can do a strip transform according to the F2 parameters STSR and STSI (see tf3).

tf2 evaluates the F2 parameter FCOR. The first point of the FIDs is multiplied with the value
of FCOR which is a value between 0.0 and 2.0. As such, FCOR allows to control the DC
offset of the spectrum.

tf2 evaluates the F2 parameter REVERSE. If REVERSE = TRUE, the spectrum will be
reversed in F2, i.e. the first data point becomes the last and the last data point becomes the
first.

tf2 evaluates the F2 status parameter MC2. For MC2 # QF, tf2 uses the file 3rrr as input and
the files 3rrr and 3rir as output. For MC2 = QF, tf2 uses the files 3rrr and 3iii as input and
output. The role of MC2 is described in detail for the 2D processing command xfb.

INPUT PARAMETERS

F2 parameters
Set by the user with edp or by typing bc_mod, bcfw etc.:
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or fil
COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode
LB - Lorentzian broadening factor for WDW = em or gm
GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHCA1 - first order phase correction value for PH_mod = pk
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
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F3, F2 and F1 parameters
Set by tf3, can be viewed with dpp or by typing s si, s stsi etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)

F2 parameters
Set by the tf3, can be viewed with dpp or by typing s me2 :
MC2 - Fourier transform mode

F1 parameters
Set by the acquisition, can be viewed with dpa or by typing s td etc.:
TD - time domain; number of raw data points

OUTPUT PARAMETERS

F2 parameters
Can be viewed with dpp or by typing s ft_mod :
FT_mod - Fourier transform mode
FTSIZE - Fourier transform size

F3 parameters
Can be viewed with dpp or by typing s ymax_p, s ymin_p etc.:
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S _DEV - standard deviation of the processed data
NC_proc - intensity scaling factor

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
acqu2s - F2 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - processed 3D data (Fourier transformed in F3)
3iii - real/imaginary processed data (if MC2 = QF)
proc2 - F2 processing parameters
procs, proc2s, proc3s - F3, F2, F1 processing status parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3rir - real/imaginary data (if MC2 # QF)
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3iii - real/imaginary processed data (if MC2 = QF)
procs - F3 processing status parameters

proc2s - F2 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TF2(store_imag)
where store_image can be y or n

SEE ALSO
tf3 > 183], tf1 [ 176], ft3d [» 163]

5.9 tf3

NAME
tf3 - Process data, including FT, in F3 (3D)

DESCRIPTION

The command tf3 processes a 3D dataset in the F3 direction. F3 is the first direction of a 3D
dataset, i.e. the acquisition direction. tf3 always performs a Fourier transform which
transforms time domain data (FID) into frequency domain data (spectrum). Depending on the
processing parameters BC_mod, WDW, ME_mod and PH_mod, it also performs baseline
correction, window multiplication, linear prediction and spectrum phase correction.

The processing steps done by tf3 can be described as follows:
1. Baseline correction of the F3 time domain data

2. Each row is baseline corrected according to BC_mod. This parameter takes the value no,
single, quad, spol, gpol sfil or gfil. More details on BC_mod can be found in chapter List of
processing parameters [ 20].

3. Linear prediction of the F3 time domain data

4. Linear prediction is done according to ME_mod. This parameter takes the value no, LPfr,
LPfc, LPbr, LPbc, LPmifr or LPmifc. Usually, ME_mod = no, which means no prediction is
done. Forward prediction (LPfr, LPfc, LPmifr or LPmifc) can, for example, be used to
extend truncated FIDs. Backward prediction (LPbr or LPbc) can be used to improve the
initial data points of the FID. Linear prediction is only performed if NCOEF > 0.
Furthermore, the parameters LPBIN and, for backward prediction, TDoff play a role (see
these parameters in chapter List of processing parameters [ 20]).

5. Window multiplication of the F3 time domain data

6. Each row is multiplied with a window function according to WDW. This parameter takes
the value em, gm, sine, gsine, trap, user, sinc, gsinc, traf or trafs. More details on WDW
can be found in chapter List of processing parameters [ 20].

Fourier transform of the F3 time domain data

8. Each row is Fourier transformed according to the acquisition status parameter AQ_mod as
shown in the table below. tf3 does not evaluate the processing parameter FT_mod!
However, it stores the Fourier transform mode in the processing status parameter
FT_mod.

9. Phase correction of the F3 frequency domain data
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10. Each row is phase corrected according to PH_mod. This parameter takes the value no,
pk, mc or ps. For PH_mod = pk, tf3 applies the values of PHCO and PHC1. This is only
useful if the phase values are known. You can determine them by typing xfb on the 3D
data to process a 23 or 13 plane, do a phase correction on the resulting the 2D dataset
and store the phase values to 3D. More details on PH_mod can be found in chapter List of
processing parameters [+ 20].

AQ_mod Fourier transform mode status FT_mod
qf forward, single, real fsr
gsim forward, quad, complex fqc
gseq forward, quad, real fqr
DQD forward, quad, complex fqc

The size of the processed data is determined by the processing parameter SlI; Sl real and Sl
imaginary points are created. A typical value for Sl is TD/2 in which case, all raw data points
are used and no zero filling is done. In fact, several parameters control the number of input
and output data points, for example:

« Sl > TD/2: the raw data are zero filled before the Fourier transform
» Sl < TD/2: only the first 2*Sl raw data points are used
* 0 < TDeff < TD: only the first TDeff raw data points are used

* 0 < TDoff < TD: the first TDoff raw data points are cut off and TDoff zeroes are appended
at the end

» TDoff < 0: -TDoff zeroes are prepended at the beginning. Note that:
— for SI < (TD-TDoff)/2 raw data are cut off at the end

— for DIGMOD=digital, the zeroes would be prepended to the group delay which does
not make sense. You can avoid that by converting the raw data with convdta before
you process them.

» 0 < STSR < SI: only the processed data between STSR and STSR+STSI are stored (if
STSI =0, STSR is ignored and Sl points are stored)

* 0 < STSI < SlI: only the processed data between STSR and STSR+STSI are stored.

Note that only in the first case the processed data contain the total information of the raw
data. In all other cases, information is lost.

Before you run tf3, you must set the processing parameter Sl in all three directions F3, F2
and F1. The commandtf2 does not evaluate the F2 processing parameter SI, it evaluates the
processing status parameter Sl as it was set by tf3.

tf3 evaluates the acquisition status parameter AQSEQ. This parameter defines the storage
order of the raw data 3-2-1 or 3-1-2. For processed data, F2 and F1 are always the second
and third direction, respectively. For raw data, this order can be the same or reversed as
expressed by AQSEQ.

tf3 evaluates the processing parameter FCOR. The first point of the FIDs is multiplied with
the value of FCOR which lies between 0.0 and 2.0. For digitally filtered Avance data, FCOR
has no effect in F3 because the first point is part of the group delay and, as such, is zero. In
that case, it only plays a role in the F2 and F1 direction (see tf2 and tf1). However, on A*X
data or Avance data measured with DIGMOD = analog, there is no group delay and FCOR
also plays a role in F3.

tf3 evaluates the processing parameter PKNL. On A*X spectrometers, PKNL = true causes a
non linear 5th order phase correction of the raw data. This corrects possible errors caused by
non linear behaviour of the analog filters. On Avance spectrometers, PKNL must always be
set to TRUE. For digitally filtered data, it causes tf3 to handle the group delay of the FID. For
analog data it has no effect.
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tf3 evaluates the processing parameter REVERSE. If REVERSE = TRUE, the spectrum will
be reversed in F3, i.e. the first data point becomes the last and the last data point becomes
the first.

tf3 can be used with the following command line options:
n

tf3 will not store the imaginary data. Imaginary data are only needed for phase correction. If
the phase values are already known and PHCO and PHC1 have been set accordingly, tf3 will
perform phase correction and there is no need to store the imaginary data. This will save
processing time and disk space. If you still need to do a phase correction after tf3, you can
create imaginary data from the real data with a Hilbert transform (see tht3).

xdim

3D spectra are stored in the so-called subcube format. The size of the subcubes is calculated
by tf3 and depends on the size of the spectrum and the available memory. The option xdim
allows to use predefined subcube sizes. It causes tf3 to interpret the F3, F2 and F1
processing parameter XDIM which can be set with the command xdim. The actually used
subcube sizes, whether predefined or calculated, are stored as the F3, F2 and F1 processing
status parameter XDIM and can be viewed with dpp. Predefining subcube sizes is, for
example, used to read the processed data with third party software which cannot interpret the
processing status parameter XDIM.

big/little

tf3 stores the data in the data storage order of the computer it runs on, e.g. little endian on
Windows PCs. Note that TopSpin’s predecessor XWIN-NMR on SGI UNIX workstations
stores data in big endian.The storage order is stored in the processing status parameter
BYTORDP (type s bytordp). If, however, you want to read the processed data with third
party software which can not interpret this parameter, you can use the big/little option to
predefine the storage order.

p<du>

the option p allows to store the processed data on a different top level data directory, typically
a different disk. The rest of the data directory path is the same as that of the raw data. If the
specified top level directory does not exist, it will be created.

Normally, tf3 stores the entire spectral region as determined by the spectral width. However,
you can do a so-called strip transform which means that only a certain region of the spectrum
is stored. This can be done by setting the parameters STSR and STSI which represent the
strip start and strip size, respectively. They both can take a value between 0 and SI. The
values which are actually used can be a little different. STSI is always rounded to the next
higher multiple of 16. Furthermore, when the data are stored in subcube format (see below),
STSI is rounded to the next multiple of the subcube size. Type dpp to check this; if XDIM is
smaller than Sl, then the data are stored in subcube format and STSI is a multiple of XDIM.

tf3 stores the data in subcube format. It automatically calculates the subcube sizes such that
one row (F3) of subcubes fits in the available memory. Furthermore, one column (F2) and
one tube (F1) of subcubes must fit in the available memory. The calculated subcube sizes
are stored in the processing status parameter XDIM (type dpp). The alignment of the data
points for sequential and subcube format is the extension of the alignment in a 2D dataset as
it is shown in Figure 4.1 [ 144] and Figure 4.2 [ 144]. The storage handling is completely
transparent to the user and is only of interest when the data are interpreted by third party
software.

INPUT PARAMETERS

F3, F2 and F1 parameters
Set by the user with edp or by typing si, stsr etc.:
Sl - size of the processed data
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STSR - strip start: first output point of strip transform

STSI - number of output points of strip transform

TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)

F3 parameters
Set by the user with edp or by typing bc_mod, bcfw etc.:
BC_mod - FID baseline correction mode
BCFW - filter width for BC_mod = sfil or dfil
COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode
NCOEF - number of linear prediction coefficients
LPBIN - number of points for linear prediction
TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode
LB - Lorentzian broadening factor for WDW = em or gm
GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc
TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode
PHCO - zero order phase correction value for PH_mod = pk
PHCA1 - first order phase correction value for PH_mod = pk
FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum
PKNL - group delay compensation (Avance) or filter correction (A*X)
Set by the acquisition, can be viewed with dpa or s aq_mod etc.:
AQ_mod - acquisition mode (determines the status FT_mod)
AQSEQ - acquisition sequence (3-2-1 or 3-1-2)
TD - time domain; number of raw data points
BYTORDA - byteorder or the raw data
NC - normalization constant

F2 and F1 parameters
Set by the acquisition, can be viewed with dpa or by typing s fnmode etc.:
FnMODE - Fourier transform mode

OUTPUT PARAMETERS

F3,F2 and F1
Can be viewed with dpp or by typing s si, s stsi etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
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TDeff - number of raw data points that were used for processing
TDoff - first point of the FID used for processing (default 0)
XDIM - subcube size

F3 parameters
Can be viewed with dpp or by typing s si, s tdeff etc.:
FTSIZE - Fourier transform size
FT_mod - Fourier transform mode
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S _DEV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

F2 and F1 parameters
Can be viewed with dpp or by typing s mc2 etc.:
MC2 - Fourier transform mode

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data
acqus - F3 acquisition status parameters
acqu?2s - F2 acquisition status parameters
acqu3s - F1 acquisition status parameters
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
proc - F3 processing parameters
proc2 - F2 processing parameters
proc3 - F1 processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3irr - real/imaginary processed data (for FNMODE # QF)
3iii - real/imaginary processed data (for FnMODE = QF)
procs - F3 processing status parameters
proc2s - F2 processing status parameters
proc3s - F1 processing status parameters
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TF3(store_imag, partition)
Where store_image can be y or n and partition is the top level data directory
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SEE ALSO
tf2 [ 179], tf1 [» 176], ft3d [» 163]

510 tf3p, tf2p, tf1p

NAME
tf3p - Phase correction in F3 (3D)
tf2p - Phase correction in F2 (3D)
tf1p - Phase correction in F1 (3D)
DESCRIPTION

tf3p performs a phase correction in the F3 direction applying the values of PHCO and PHC1.
These values must first be determined, for example on a 2D plane. You can do that by typing
xfb on the 3D data to process a 23 or 13 plane, do a phase correction on the resulting the 2D
dataset and store the phase values to 3D.

tf2p works like tf3p, except that it works in the F2 direction applying the F2 parameters PHCO
and PHC1. These can be determined on a 2D plane extracted with r23 or r12.

tf1p works like tf3p, except that it works in the F1 direction applying the F1 parameters PHCO
and PHC1. These can be determined on a 2D plane extracted with r13 or r12.

tf3p can only be done:
« directly after tf3 (not after tf2 or tf1)
« if the F3 imaginary data exist

Note that the command tf3 n does not store the imaginary data. You can, however, create
them data from the real data with a Hilbert transform (command tht3).

Phase correction is already done as a part of the commands tf3, tf2 and tf1, if PH_mod = pk
and PHCO and PHC1 are set.

INPUT PARAMETERS
Set by the user with edp or by typing phc0, phc1 etc.
PHCO - zero order phase correction value (frequency independent)
PHCA1 - first order phase correction value (frequency dependent)

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s phc0, s phc1 etc.:
PHCO - zero order phase correction value (frequency independent)
PHCA1 - first order phase correction value (frequency dependent)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3irr - F3 imaginary processed data (input of tf3p)
3rir - F2 imaginary processed data (input of tf2p)
3rri - F1-imaginary processed data (input of tf1p)
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
3irr - F3 imaginary processed data (output of tf3p)
3rir - F2 imaginary processed data (output of tf2p)
3rri - F1-imaginary processed data (output of tf1p)
auditp.txt - processing audit trail

USAGE IN AU PROGRAMS
TF3P(store_imag), where store_image can be y or n
TF2P(store_imag), where store_image can be y or n
TF1P(store_imag), where store_image can be y or n

SEE ALSO
tr3 [ 183], tr2 [ 179], tf1 [» 176], pk [» 74], xfbp, xf2p, xf1p [» 151]

5.11  tht3, tht2, tht1

NAME
tht3 - Hilbert transform in F3 (3D)
tht2 - Hilbert transform in F2 (3D)
tht1 - Hilbert transform in F1 (3D)

DESCRIPTION
tht3 performs a Hilbert transform in the F3 direction creating imaginary data from the real
data. The resulting imaginary data can then be used for phase correction with tf3p.
tht2 performs a Hilbert transform in the F2 direction creating imaginary data from the real
data. The resulting imaginary data can then be used for phase correction with tf2p.
tht1 performs a Hilbert transform in the F1 direction creating imaginary data from the real
data. The resulting imaginary data can then be used for phase correction with tf1p.
Note that Hilbert Transform is only useful when the real data have been created from zero
filled raw data, with SI = TD.
Normally, the imaginary data are created during Fourier transform. If, however, the imaginary
data are missing or do not match the real data and you want to do a phase correction, you
can (re)create them with Hilbert transform. Imaginary data do not match the real data if the
latter have been manipulated after the Fourier transform, for example by baseline correction
or third party software.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr - real processed 3D data

OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
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3irr - F3 imaginary processed data (output of tht3)
3rir - F2 imaginary processed data (output of tht2)
3rri - F1-imaginary processed data (output of tht1)
auditp.txt - processing audit trail

SEE ALSO
tr3 [ 183], tF2 > 179], tf1 > 176]
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6 nD Processing Commands

TopSpin offers nD processing. Datasets up to 5D have been tested by Bruker. nD data can
be displayed by reading cubes, planes or traces.

6.1 absnd

NAME
absnd - nD automatic baseline correction

DESCRIPTION

The command absnd performs an automatic baseline correction of data of dimension 23D. It
takes one argument, the direction to be corrected. If no argument is specified on the
command line, it is requested:

E! absnd

Erter direction (4, 3, 2,1 for F4, F3, F2 F1):

4 |

absnd subtracts a polynomial, the degree of which is determined by the parameter ABSG,
which has a value between 0 and 5, with a default of 5. It only corrects a certain spectral
region which is determined by the parameters ABSF1 and ABSF2.

absnd actually processes 2D planes of an nD data set, performing a series of abs2 or abs1
commands. On 3D data, the commands absnd 3, absnd 2 and absnd 1 are equivalent to
tabs3, tabs2 and tabs1, respectively.

INPUT PARAMETERS

Acquisition direction:
Set by the user with edp or by typing absg.:
ABSG - degree of the polynomial to be subtracted (0 to 5, default of 5)

All directions:
Set by the user with edp or by typing absf1, absf2:
ABSF1- low field limit of the correction region
ABSF2 - high field limit of the correction region

INPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
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4rrrr - processed 4D data

proc - F4 processing parameters
proc2 - F3 processing parameters
proc3 - F2 processing parameters
proc4 - F1 processing parameters

For 3D data, the input data file is 3rrr whereas the proc4 does not exist. For data of
dimension n where n 2 5, input data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

OUTPUT FILES

For 4D data:

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data

procs - F4 processing status parameters

proc2s - F3 processing status parameters

proc3s - F2 processing status parameters

proc4s - F1 processing status parameters

For 3D data, the output data file is 3rrr whereas proc4s does not exist. For data of dimension
n where n = 5, output data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

SEE ALSO

abs1, abst1, absd1, absot1, bas [» 97], abs2, abst2, absd2, absot2 [» 95], tabs3, tabs2, tabs1
[ 175]

6.2 ftnd
NAME

ftnd - nD processing including Fourier transform (= 3D)
DESCRIPTION

The command ftnd processes nD data performing fid baseline correction, linear prediction,
window multiplication, Fourier transform and phase correction. The command automatically
recognizes the data dimensionality and handles data of dimension =3D. In TopSpin, ftnd has
been tested by Bruker on 3D, 4D, 5D and 6Ddata. Note that 3D data can also be processed
with the conventional commands tf3, tf2, tf1 and ft3d.

As an example, ftnd is described here for a 4D dataset. It takes the following three
arguments:

<direction>

the direction(s) to be processed. Allowed values are:

0 : all directions, in the order defined by AQSEQ

4321, 4312, 4231, 4213, 4132, 4123 : all directions in specified order
4,3,2,0r1:F4,F3, F2 or F1, respectively.

<procno>
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Output procno of the processed data. Optional argument, normally unused. In special cases,
however, the data cannot be processed in-place, and must be stored in a different procno.
ftnd will then prompt you for an output procno.

dip

Delayed linear prediction. Optional argument, only applicable when all directions are
processed. This argument ensures that when linear prediction is performed in a certain
direction, all other directions are already Fourier transformed (see below).

If the arguments are not specified on the command line, ftnd will normally only prompt you
for the direction. The output procno is only prompted for if inplace operation is not possible.

Here are some example of specifying arguments on the command line:
ftnd 0

Process the data in all directions in the order defined by the acquisition status parameter
AQSEQ

ftnd 4

Process data in direction F4

ftnd 4312 999

Process the data in all directions, in the order F4-F3-F1-F2 and store the result in procno 999
ftnd 0 dlp

Process the data in all directions, in the order defined by AQSEQ, performing delayed linear
prediction according to ME_MOD and NCOEF.

Missing arguments are prompted for, except for the dlp argument. Note that for the first
argument, the direction, only the allowed directions are displayed and the next logical
direction is suggested. The figure below shows the dialog opened by ftnd on a 4D dataset
that has already been processed in F4 and F3.

& find B9
Enter direction(s):
(3.2, 1forF3,F2, F1or
0, 321, 312 for all
0 = all directions according to AQSEQ)
2

Extract 1D, 2D or 3D data from 4D, 5D,... processed data.

To view the result of 4D processing, open the dataset (procno) where the processed data are
stored and read a 3D-cube, 2D-plane or 1D trace. This can be done with the commands rcb,
rpl and rtr, respectively. These commands automatically switch to the destination dataset
showing the 3D, 2D or 1D dataset, respectively (see the description of these commands for
more information). Furthermore, you can extract positive, negative or sum cube projections
with the commands projcbp, projcbn and sumcb, respectively. Similarly, you can extract
plane projections with the commands projplp, projpln and sumpl, respectively.

Instead of processing the entire 4D dataset and reading a certain plane or trace, you can also
process single 2D-planes or 1D fids of the 4D raw data. To process a plane, just enter xfb,
xf2 or xtrf and specify the requested plane axis orientation, plane number and output procno.
To process a trace, just enter a 1D processing command like ft or trf and specify the
requested fid number and output procno. Obviously, 1D/2D processing commands can also
be used to further process or reprocess traces/planes or processed 4D data. For example:

1. Open a 4D dataset
2. ftnd 4 - Perform 4D processing in the F4 direction
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3. rpl 341999 - Read F3-F4 plane 1 and store it in procno 999. Note that the plane is stored
as a F2-processed 2D dataset.

4. xf1 - Perform 2D processing in the F1-direction.

Processing the four directions in separate steps

Normally, ftnd with the argument 0 or one of the arguments 4321, 4312, .. etc. to process all
directions. In some cases, you may want to process the different directions in individual steps
and perform the sequence ftnd 4, ftnd 3, .. etc. The first direction to be processed must be
F4, the other three directions can be processed in any order. Note that every order in which
the data are processed in F3, F2 an and F1 gives the same result, unless linear prediction is
done (ME_mod and NCOEF # 0)

Delayed linear prediction

Linear prediction is a valuable method for improving the resolution of nD data with small TD
values and often truncated FIDs. The effect of linear prediction in one direction can, however,
be distorted by modulations introduced by other, untransformed, directions. The dip
argument allows to perform linear prediction in a certain direction while all other directions
have already been Fourier transformed. Let's take an example to see how this works.
Suppose you have a 4D dataset with acquisition order 4321 (parameter AQSEQ), which you
want to processed in all 4 directions including Window Multiplication (WM) and Fourier
transform (FT). Furthermore, you want to increase the resolution with linear prediction (LP) in
the third (F2) and fourth (F1) direction. As such, you have set the parameters WDW, and, in
F2 and F1, ME_mod and NCOEF, to appropriate values. If you use the command ftnd 0 the
following happens:

* Processing in F4 (WM - FT)

* Processing in F3 (WM - FT

* Processing in F2 (LP - WM - FT

* Processingin F1 (LP - WM - FT
So when linear prediction is done in F2, data have not been Fourier transformed yet in F1,
which can cause distortions.
If, however, you use the command ftnd 0 dlp for delayed linear prediction, the following
happens:

* Processing in F4 (WM - FT)

* Processing in F3 (WM - FT)

* Processing in F2 (FT)

* Processing in F1 (LP - WM - FT)

* Processing in F2 (IFT - inverse Fourier transform, including Hilbert Transform to create

temporary imaginary data)

* Processing in F2 (LP - WM - FT)
Now when linear prediction is done in F2, the data are Fourier transformed in F1 (and all
other directions). For the F1 direction, linear prediction does not have to be delayed because
F1 is the last direction being processed. Note that ftnd also performs fid baseline correction

and spectrum phase correction if the parameters BC_mod and PH_mod, respectively, are
set.

Delayed linear prediction can also be performed in two steps. The command:
ftnd 0 dlp (with F2-ME_mod # 0 and NCOEF #0)
is equivalent with the command sequence:

» ftnd 0 (with F2-ME_mod = 0) and WDW =0

* Ipnd 2 (with F2-ME_mod # 0, NCOEF # 0 and WDW # 0)
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In-place operation

Normally, ftnd can perform an in-place operation, which means the processed data are
stored in the current procno. In special cases, however, in-place operation is not possible and
the processed data must be stored in a different procno. ftnd will prompt the user for the
output procno. When processing is finished, the display will automatically change to the
destination PROCNO.

Whether or not in-place operation is possible depends on the direction being processed and
the zero-filling conditions. In-place operation is done:

* In the first direction: always

* In the second direction: always as long as all directions are processed with one command,
e.g. with ftnd 0.

* In the third, fourth etc. directions: if at least single zero filling (SI = TD and (STSI =0 or
STSI =2 TD)).
Note that if a procno is specified on the command line, it is used, i.e. the processed data of
the last two directions are stored there.
Restrictions nD processing
The command ftnd has the following restrictions:

* Raw and processed data have the same dimensionality, i.e. the values of the status
parameters PARMODE and PPARMOD must be the same. Note that 2D processing
commands like xfb also work on datasets with different raw and processed data
dimensionality, e.g. 3D raw and 2D processed data.

 If dimension > 3 and the acquisition mode (acquisition status parameter FNMODE) is QF
in one direction, it must be QF in all directions. In other words, you cannot process mixed
single detection/hypercomplex data for dimension > 3.

» For data of dimension = 5D, only the natural acquisition order (AQSEQ = 0) is supported.

» Simultaneous echo-antiecho not supported; the acquisition status parameter FnNMODE
must not be echo-antiecho in more than 1 direction.

Note that the values of parameters which use a predefined list are stored as integers. The
first value of the list is always stored as 0, the second value as 1 etc. The table below shows
the values of the parameter PH_mod as an example:

Parameter value |Integer stored in the proc(s) file
no 0
pk 1
mc 2
ps 3

INPUT PARAMETERS

F4, F3, F2 and F1 parameters
Set by the user with edp or by typing si, stsr etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - number of output points of strip transform
TDeff - number of raw data points to be used for processing
TDoff - first point of the FID used for processing (default 0)
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FCOR - first (FID) data point multiplication factor (0.0-2.0, default 0.5)
REVERSE - flag indicating to reverse the spectrum

BC_mod - FID baseline correction mode

BCFW - filter width for BC_mod = sfil or fil

COROFFS - correction offset for BC_mod = spol/qpol or sfil/qfil
ME_mod - FID linear prediction mode

NCOEF - number of linear prediction coefficients

LPBIN - number of points for linear prediction

TDoff - number of raw data points predicted for ME_mod = LPb*
WDW - FID window multiplication mode

LB - Lorentzian broadening factor for WDW = em or gm

GB - Gaussian broadening factor for WDW = gm, sinc or gsinc
SSB - Sine bell shift for WDW = sine, gsine, sinc or gsinc

TM1, TM2 - limits of the trapezoidal window for WDW = trap
PH_mod - phase correction mode

PHCO - zero order phase correction value for PH_mod = pk
PHCA1 - first order phase correction value for PH_mod = pk

Set by the acquisition, can be viewed with dpa or s aq_mod efc.:
TD - time domain; number of raw data points

F4 parameters
Set by the user with edp or by typing aqorder, pknl etc.:
AQORDER - Acquisition order
PKNL - group delay compensation (Avance) or filter correction (A*X)
Set by the acquisition, can be viewed with dpa or s aq_mod etc.:
AQ_mod - acquisition mode (determines the status FT_mod)
AQSEQ - acquisition sequence (3-2-1 or 3-1-2)
BYTORDA - byteorder or the raw data
NC - normalization constant

F3, F2 and F1 parameters
Set by the acquisition, can be viewed with dpa or by typing s fnmode etc.:
FNMODE - Fourier transform mode

OUTPUT PARAMETERS

F4, F3, F2 and F1
Can be viewed with dpp or by typing s si, s stsi etc.:
Sl - size of the processed data
STSR - strip start: first output point of strip transform
STSI - strip size: number of output points of strip transform
TDeff - number of raw data points that were used for processing
TDoff - first point of the FID used for processing (default 0)
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XDIM - subcube size
FT_mod - Fourier transform mode
FTSIZE - Fourier transform size

F4 parameters
Can be viewed with dpp or by typing s si, s tdeff etc.:
AQORDER - Acquisition order
YMAX_p - maximum intensity of the processed data
YMIN_p - minimum intensity of the processed data
S DEV - standard deviation of the processed data
NC_proc - intensity scaling factor
BYTORDP - byte order of the processed data

F3, F2 and F1 parameters
Can be viewed with dpp or by typing s me2 etc.:
MC2 - Fourier transform mode

INPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data
acqus - F4 acquisition status parameters
acqu2s - F3 acquisition status parameters
acqu3s - F2 acquisition status parameters
acqu4s - F1 acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - F4 processing parameters
proc2 - F3 processing parameters
proc3 - F2 processing parameters
proc4 - F1 processing parameters

For 3D data proc4s does not exist. For data of dimension n where n = 5 the additional files
procb,...,etc. exist.

OUTPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data
procs - F4 processing status parameters
proc2s - F3 processing status parameters
proc3s - F2 processing status parameters
proc4s - F1 processing status parameters
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For 3D data, the output data file is 3rrr whereas proc4s does not exist. For data of dimension
n where n = 5, processed data files are named nr and ni, e.g. &r, 5i, 6r, 6i etc. and the
additional files proc5s,..., etc. exist.

SEE ALSO

absnd [» 191], lond [ 198], pknd [» 200], projcbp, projcbn, sumcb [» 202], projplp, projpin,
sumpl [» 168]

6.3 Ipnd

NAME
lpnd - nD linear prediction

DESCRIPTION

The command lpnd performs a linear prediction of data with dimension 23D. It takes one
argument, the direction to be processed. If no argument is specified on the command line, it
is requested:

& lpnd =
Enter direction (3, 2, 1 for F3, F2, F1)

Ipnd works on data that have already been Fourier transformed in the specified direction, e.g.
with ftnd. Since linear prediction is normally performed on a unfiltered FID, the data should
first be processed with ftnd with WDW = no, and then with Ipnd while WDW is set to the
desired window function.

Ipnd performs the following steps in the specified direction:

1. Inverse Fourier transform (if imaginary data do not exist, they are automatically created
with Hilbert transform).

2. Regular processing including:
— Linear prediction according to ME_mod, NCOEF
— Window multiplication according to WDW
— Fourier transform

Linear prediction is a valuable method for improving the resolution of nD data with small TD
values and often truncated FIDs. The effect of linear prediction in one direction can, however,
be distorted by modulations introduced by other, untransformed, directions. Therefore, it is a
good idea to first process the data in all directions and then perform lpnd. This entire
procedure, including the correct window handling, is automatically performed by the
command ftnd dlp (delayed linear prediction). However, if you want both backward and
forward prediction, the latter must be done with Ipnd. In this case, you have to perform the
following steps:

1. Backward prediction with ftnd while ME_mod=LPbr or LPbc and WDW=no.

2. Forward prediction with Ipnd while ME_mod=LPfr or LPfc and WDW set to the desired
window function.

For more information, see the description of ftnd.
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INPUT AND OUTPUT PARAMETERS
See ftnd

INPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data
proc - F4 processing parameters
proc2 - F3 processing parameters
proc3 - F2 processing parameters
proc4 - F1 processing parameters

For 3D data, the input data file is 3rrr whereas the proc4 does not exist. For data of
dimension n where n = 5, input data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

OUTPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data
procs - F4 processing status parameters
proc2s - F3 processing status parameters
proc3s - F2 processing status parameters
proc4s - F1 processing status parameters

For 3D data, the output data file is 3rrr whereas proc4s does not exist. For data of dimension
n where n 2 5, output data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

SEE ALSO

find [ 192]
6.4 mcnd
NAME

mcnd - magnitude calculation on nD data

DESCRIPTION

The command mcnd calculates the magnitude spectrum of a nD dataset. The intensity i is
replaced by its absolute value according to the formula:

ABS(i) = JRG)+1G))

where R and | are the real and imaginary part of the spectrum respectively. The imaginary
part of nD QF datasets is kept in a separate file

in 3iii for 3D data
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in 4iii for 4D data
in 5i for 5D data
in 6i for 6D data

when processing the last direction of a nD QF dataset. PH_mod in this direction is usually set
to mc. This leads to a magnitude calculation after Fourier transform and the file holding
imaginary data is removed.

With the mend command the magnitude calculation can be done in a separate processing
step, especially if PH_mod in the last processing direction was not set to mc or ps.

If the command mcnd is applied to hypercomplex nD datasets imaginary data are calculated
internally by a Hilbert transform.

INPUT FILES
3rrrr, 3iii - for 3D data
4rrrr, 4iiii - for 4D data
5r, 5i - for 5D data
6r, 6i - for 6D data

OUTPUT FILES
auditp.txt
3rrr - for 3D data
4rrrr - for 4D data
5r - for 5r data
6r - for 6D data

SEE ALSO
mc [v 71], ps [v 77], apk, apks, apkm, apkf, ph [» 52], trf, trfp [ 90]

6.5 pknd

NAME
pknd - nD phase correction

DESCRIPTION

The command pknd performs a phase correction of data of dimension 23D, applying the
values of PHCO and PHC1. It takes one argument, the direction to be corrected. If no
argument is specified on the command line, it is requested:

& pknd =
Enter direction (3, 2, 1 for F3, F2, F1)
|

Before you execute pknd, the phase values must first be determined, for example on a 2D
plane. You can do that by typing xfb on the nD data to process a plane, do a phase
correction on the resulting the 2D dataset and store the phase values in the nD dataset.
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Note that phase correction normally requires the existence of imaginary data. Usually,
however these do not exist for data of dimension = 4. Therefore, pknd automatically creates
temporary imaginary data using Hilbert transform. Actually the command processes 2D
planes of an nD dataset, performing a series of xht2 - xf2p or xht1 - xf1 commands.

On 3D data, the commands pknd 3, pknd 2 and pknd 1 are equivalent to tf3p, tf2p and
tf1p, respectively.

INPUT PARAMETERS
Set by the user with edp or by typing phc0, phc1 etc.
PHCO - zero order phase correction value (frequency independent)
PHC1 - first order phase correction value (frequency dependent)

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s phc0, s phc1 etc.:
PHCO - zero order phase correction value (frequency independent)
PHCA1 - first order phase correction value (frequency dependent)

INPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data
proc - F4 processing parameters
proc2 - F3 processing parameters
proc3 - F2 processing parameters
proc4 - F1 processing parameters

For 3D data, the input data file is 3rrr whereas the proc4 does not exist. For data of
dimension n where n = 5, input data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

OUTPUT FILES

For 4D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - processed 4D data
procs - F4 processing status parameters
proc2s - F3 processing status parameters
proc3s - F2 processing status parameters
proc4s - F1 processing status parameters

For 3D data, the output data file is 3rrr whereas proc4s does not exist. For data of dimension
n where n = 5, output data files are named nr and ni, e.g. 5r, 5i, 6r, 6i etc.

SEE ALSO
find [ 192], tf3p, tf2p, tF1p [» 188], xfbp, xf2p, xf1p [» 151], xht2, xht1 [» 153]
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6.6 projcbp, projcbn, sumcb

NAME
projcbp - Calculate positive 3D projection
projcbn - Calculate negative 3D projection
sumcb - Calculate sum 3D projection

DESCRIPTION

The commands projcbp, projcbn and sumcb calculate the positive, negative and sum 3D
projection, respectively, from a dataset of dimension = 4.

They require take up to 5 arguments:

e <cube orientation> : 234, 134, 124, ..., 432, 321 efc.

» <first cube> : the first cube included in the calculation

» <last cube> : the last cube included in the calculation

» <dest. procno> : the procno where the 3D output data are stored

« xdim : sets the subcube sizes according to XDIM (optional)

* n: prevents the destination dataset from being displayed/activated (optional)
Here is an example of the usage of a 3D projection command:
projcbp 234 1 32 999 n

Calculates the positive F2-F3-F4 3D projection of cube 1 to 32 along the F1 direction, stores
it under PROCNO 999 but does not change the display to the output data.

Instead of specifying the first and last cube, you can also use the argument all for all cubes.
For example:

projcbp 234 all 10

Calculates the positive F2-F3-F4 3D projection of all cubes along F1 and stores it under
PROCNO 10.

Missing arguments (except for the optional ones) will be prompted for. For example, entering
projcbp without any arguments will display the dialog:

Enter cube axis orientation (234, 134,124, 123,432, ..., 321)

|

Note the following aspects:

+ The maximum first and last cube is determined by the size of the data in the direction not
included cube orientation; i.e. the direction along which the projection is calculated.

» XDIM is a processing parameter which must be set in each direction included cube
orientation when with the xdim argument is used.

» The numerical arguments must be specified in the above order, whereas the arguments
all, xdim and n can be specified at any position.

INPUT FILES
For a 4D dataset:
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<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr - real processed 4D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
procs - F3 processing status parameters
proc2s - F2 processing status parameters
proc3s - F1 processing status parameters
auditp.txt - processing audit trail

SEE ALSO
projplp, projpin, sumpl [» 168]

6.7 rcb

NAME

rcb - Read cube from data = 4D and store as 3D data

DESCRIPTION

The command rcb reads a cube from processed data of dimension = 4. It stores the
extracted cube in a different procno as a 3D dataset.

& rcb 2
Enter cube axis orientation (234, 134, 124, 123, ..}
| [o | [Ccancer |

rcb takes up to five arguments:
<cube axis orientation> : 234, 134, 124, ..., 432, 321 etc.

The digits refer to the F4, F3, F2 and F1 axes of the 4D data. Note that the order of the three
digits is relevant:

« The first digit is the 4D axis that corresponds to the 3D-F1 axis.
* The second digit is the 4D axis that corresponds to the 3D-F2 axis.
* The last digit is the 4D axis that corresponds to the 3D-F3-axis.

This means that for values like 234, 134, 124 etc. the axis order or the 3D cube and the 4D
dataset are the same. For values like 432, 423, 143 etc., they are different.

<cube number>: 1 - Si

Sl is the 4D size in the direction orthogonal to the cube orientation

<procno>:

Destination 3D procno (source 4D procno if reb is entered on the destination 3D dataset)
xdim : optional argument

Sets the subcube sizes according to the processing parameter XDIM in the respective
directions. This parameter must be set in the source 4D dataset before rcb is executed.
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n : optional argument
Prevents the destination dataset from being displayed/activated

Arguments which are not specified on the command line will be prompted for, except for
xdim and n argument.

rcb can be entered on the source 4D dataset or, if this already exists, on the destination 3D
dataset. The number of required arguments is different (see below).

rcb entered on a source 4D dataset

In this case, rcb prompts the user for three arguments. Alternatively, these can be entered on
the command line.

Here are some examples:
rcb

Prompt the user for the cube axis orientation, the cube number and destination 3D procno
and read the cube accordingly.

rcb 234 10 999

Read F2-F3-F4 cube 10 and store it in procno 999.

rcb 324 10 999

Read F2-F3-F4 plane 10 and store it in procno 999, exchanging the F2 and F3 axes
rcb 124 64 101 xdim

Read F1-F2-F4 plane 64 with subcube sizes according to the respective XDIM values and
store it in procno 101.

rcb 124 64
Read F1-F2-F4 plane 64, prompt the user for the destination procno
rcb 214110 n

Read an F1-F2-F4 plane number 1 and store it in procno 10, exchanging the F2 and F1 axes.
Do not display/activate the destination dataset.

rcb entered on a destination 3D dataset

This is typically done on a 3D dataset which is a cube extracted by a previous rcb command,
which was entered on the source 4D dataset. In that case, rcb requires only one argument;
the cube number. By default, the same cube axis orientation and source 4D dataset (procno)
are used as with the previous rcb command (as defined in the used from file of the 3D
dataset). You can, however, use two or three arguments to specify a different cube axis
orientation and/or 4D source procno. On a regular 3D dataset (not a plane from a 3D), rcb
requires three arguments.

Here are some examples of rcb executed on a 3D dataset, where the 3D dataset is a cube
from a 4D dataset:

rcb

Prompt the user for the cube number. Use the cube axis orientation and source 4D procno as
defined in the current 3D dataset.

rcb 11

Read cube 11. Use the cube axis orientation and Source 4D procno as defined in current 3D
dataset.

rcb 123 11

Read F1-F2-F3 plane 11. Use the source 4D procno as defined in current 3D dataset.
rcb 123 11 2

Read F1-F2-F3 plane 11 from the 4D dataset under procno 2
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As described above, the rcb argument cube axis orientation determines whether the axes are
exchanged. Axes exchange is sometimes required to match nuclei when you compare a 4D
cube with a 3D dataset.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr, 4iiii - processed 4D data

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr, 3iii - processed 3D data
auditp.txt - processing audit trail
used_from - data path of the source 4D data and the cube axis orientation

SEE ALSO
rol [ 205], wpl [ 211], rtr [» 208], wtr [» 213]

6.8 rpl

NAME
rpl - Read plane from data = 3D and store as 2D data

DESCRIPTION

The command rpl reads a plane from processed data with dimension = 3D and stores it as a
2D dataset in a different procno.

rpl takes up to five arguments. As an example we take a plane read from a 3D dataset:
<plane axis orientation> : 23, 13, 12, 32, 31 or 21

The digits refer to the F3, F2 and F1 axes of the 3D data. Note that the order of the two digits
is relevant:

« the first digit is the 3D axis that corresponds to the 2D-F1 axis
« the last digit is the 3D axis that corresponds to the 2D-F2-axis

This means that for the values 21, 31 and 32, the axes are exchanged, storing rows as
columns and vice versa (see below).

<plane number>: 1 - S|

Sl is the 3D size in the direction orthogonal to the plane orientation

<procno>:

Destination 2D procno (source 3D procno if rpl is entered on the destination 2D dataset)
<inmem?> : optional argument for usage in AU programs only

Improves performance by data caching. Caution: nD data must not be modified by any
command other than wpl between two consecutive rpl inmem or wpl inmem commands.

n : optional argument
Prevents the destination dataset from being displayed/activated
Obligatory arguments which are not specified on the command line will be prompted for.
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rpl can be entered on the source 3D dataset or, if it already exists, on the destination 2D
dataset. The number of required arguments is different (see below).

rpl entered on a source 3D dataset

In this case, rpl prompts the user for three arguments. Alternatively, these can be entered on
the command line.

Here are some examples:
rpl

Prompt the user for the plane axis orientation, the plane number and source 3D procno and
read the plane accordingly.

rpl 23 10 999

Read F2-F3 plane 10 and store it in procno 999.

rpl 32 10 999

Read F2-F3 plane 10 and store it in procno 999, exchanging the F2 and F3 axes.
rpl 12 64 101

Read F1-F2 plane 64 and store it in procno 101.

rpl 12 64

Read F1-F2 plane 64, prompt the user for the destination procno

rpl 31110 n

Read an F1-F3 plane number 1 and store it in procno 10, exchanging the F1 and F3 axes. Do
not display/activate the destination dataset.

rpl entered on a destination 2D dataset

This is typically done on a 2D dataset which is a plane extracted by a previous rpl command,
which was entered on the source 3D dataset. In that case, rpl requires only one argument;
the plane number. By default, the same plane axis orientation and source 3D dataset
(procno) are used as with the previous rpl command (as defined in the used_from file of the
2D dataset). You can, however, use two or three arguments to specify a different plane axis
orientation and/or 3D source procno. On a regular 2D dataset (not a plane from a 3D), rpl
requires three arguments.

Here are some examples of rpl executed on a 2D dataset, where the 2D dataset is a plane
from a 3D dataset:

rpl

Prompt the user for the plane number, use the plane axis orientation and source 3D procno
as defined in the current 2D dataset and read the plane accordingly.

rpl 11

Read plane 11. Use the plane axis orientation and source 3D procno as defined in current 2D
dataset.

rpl 31 11

Read F1-F3 plane 11, exchanging the F1 and F3 axes. Use the source 3D procno as defined
in current 2D dataset.

rpl 1311 2
Read F1-F3 plane 11 from the 3D dataset under procno 2

As described above, the rpl argument plane axis orientation determines whether the axes are
exchanged. This is sometimes required to match nuclei when you compare a 3D plane with a
2D dataset. Example: you have a 3D NOESYHSQC (F3-1H, F2-13C, F1-1H) and want to
compare an F2-F1 plane with a 2D HSQC (F2-1H, F1-13C). Now compare the following
actions:
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rpl 12: The plane is stored as a 2D dataset with F2-13C, F1-1H which cannot be directly
compared with the a HSQC.

rpl 21: The plane is stored as a 2D dataset with F2-1H, F1-13C which can be directly
compared with the a HSQC.

In special cases, rpl results in a 2D dataset which is not Fourier transformed in F2. This
occurs, for example, if you run rpl 12 on a 3D dataset which has only been transformed in
F3. rpl unshuffles the output data, storing the odd and even points in separate data files (2rr
and 2ir). As a result the size in F2 (parameter Sl) is only half the size of the corresponding
direction in the 3D dataset. If, for some reason, you want keep the same size, you can use
rpl with the option keepsize. The output data are then zero filled once in F2. Here is an
example:

rpl 12 1 10 keepsize

Note that a plane read with keepsize cannot be written back to the source dataset because
the sizes do not match.

The behaviour of the command rpl is similar to the commands rsr and rsc, in the sense that
it can be entered from the source and destination dataset.

On a data with dimension > 3, rpl works the same as on a 3D dataset, except that there are
more plane axis orientations. For example on 4D dataset, possible orientations are 34, 24,
14, 23, 13, 12, 43, 42, 41, 32, 31 and 21.

For an example if the inmem option, see the AU program ift3d.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr, 3irr, 3rir, 3rri, 3iii - processed data (rpl on 3D data)
4rrrr, 4iiii - processed data (rpl on 4D data)

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
auditp.txt - processing audit trail
used_from - data path of the source 3D data and the plane number

SEE ALSO
wpl [» 211], rir [» 208], wtr [» 213], rcb [» 203], wser [» 128], wserp [» 129], rser2d [ 173]
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6.9 rtr

NAME
rtr - Read trace from data = 2D and store as 1D data

DESCRIPTION

The command rtr reads a trace from processed data with dimension = 2D and stores it as a
1D dataset.

rtr takes up to four arguments. As an example we take a trace read from a 3D dataset:
<axis orientation>: 1,2 or 3

The digit refers to the F3, F2 and F1 axis of the 3D data.

<trace number> : 1 - MAX

Where MAX is the product of the Sl value in the directions orthogonal to the trace orientation.
<procno> :

Destination 1D procno (source 3D procno if rtr is entered on the destination 1D dataset)

n : optional argument.

Prevents the destination dataset from being displayed/activated

Obligatory arguments that are not specified on the command line will be prompted for.

rtr can be entered on the source 3D dataset or, if this already exists, on the destination 1D
dataset. The number of required arguments is different (see below).

rtr entered on a source 3D dataset

In this case, rtr prompts the user for three arguments. Alternatively, these can be entered on
the command line.

rtr

Prompt the user for the axis orientation, trace number and destination procno and read the
trace accordingly.

rtr 3 10 999

Read F3 trace 10 and store it in procno 999.

rtr1110n

Read F1 trace 1 and store it in procno 10. Do not display/activate the destination dataset.

rtr entered on a destination 1D dataset

This is typically done on a 1D dataset which is a trace extracted by a previous rtr command,
which was entered on the source 3D dataset. In that case, rtr requires only one argument;
the trace number. By default, the same axis orientation and source 3D dataset (procno) are
used as with the previous rtr command (as defined in the used_from file of the 1D dataset).
You can, however, use two or three arguments to specify a different axis orientation and/or
3D source procno. On a regular 1D dataset (not a trace from a 3D), rtr requires three
arguments.

Here are some examples of rtr executed on a 1D dataset which is a trace from a 3D dataset:
rtr

Prompt the user for the trace number, use the axis orientation and source 3D procno as
defined in the current 1D dataset and read the trace accordingly.

rtr 11
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Read trace 11. Use the axis orientation and source 3D procno as defined in current 1D
dataset.

rtr 3112
Read F3 trace 11 from the 3D dataset under procno 2

Note that on 2D data the command rtr works like rsr and rsc, except that the trace direction
can be freely chosen. Furthermore, rtr always stores the 1D output data in a different procno
of the same dataset whereas rsr and rsc can store data in the dataset ~TEMP.

On 4D or higher dimensional datasets, rtr works the same as on a 3D dataset, except that
there are more axis orientations.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data (rtr on 2D data)
3rrr, 3irr, 3rir, 3rri, 3iii - processed data (rtr on 3D data)
4rrrr, 4iiii - processed data (rtr on 4D data)

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
auditp.txt - processing audit trail
used_from - data path of the source data and the trace number

SEE ALSO
wtr [ 213], rpl [ 205], wpl [ 211], reb [» 203], wser [» 128], wserp [» 129]

6.10 wcb

NAME
wcb - Write 3D data to a cube of data = 4D

DESCRIPTION

The command wcb replaces a cube of processed data with dimension = 4D with a 3D
processed dataset. It is usually, but not necessarily, used to write back a cube that was
extracted with rcb. This cube can be modified and/or written back to a different cube number.

wcb takes up to three arguments. As an example, we take a cube written to a 4D dataset:
<cube axis orientation>: 234, 134, 124, 123, 432, ..., 321 etc.

The digits refer to the F4, F3, F2 and F1 axes of the 4D data. Note that the order of the three
digits is relevant:

the first digit is the 4D axis that corresponds to the 3D-F1 axis

the last digit is the 4D axis that corresponds to the 3D-F3-axis

<cube number>: 1 - S

Sl is the 4D size in the direction orthogonal to the cube axis orientation

<procno>

destination 4D procno (source 4D procno if web is entered on the destination 3D dataset).
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wcb can be entered on the 3D source dataset or on the destination 4D dataset. The number
of required arguments is different (see below).

wcb entered on the source 3D dataset

In this case, wecb prompts the user for two arguments only, the cube number and the 4D
destination procno. The cube axis orientation is taken from the 3D dataset (used_from file).
The two arguments can also be specified on the command line. If, however, you specify three
arguments, the plane axis orientation is taken from the first argument rather than from the 3D
dataset.

Examples:
wcb

prompt the user for the cube number and destination 4D procno, take the cube axis
orientation from the current 3D dataset and write the cube accordingly.

wcb 11 1

write the current 3D data to cube 11 of the 4D dataset in procno 1. Take the cube axis
orientation from the current 2D dataset.

wcb 432 11 2

write the current 4D data to F2-F3-F4 cube number 11 of the 4D data in procno 2,
exchanging the F2 and F4 axes.

Note that if the source 3D dataset does not contain a used_from file, for example because it
is not an extracted plane, web will prompt the user for the cube axis orientation.

Entering wcb on the destination 4D dataset

In this case, web prompts the user for three arguments. Alternatively, these can be entered
on the command line.

Examples:

wcb 234 10 999

Write the 3D data in procno 999 to F2-F3-F4 cube 10 of the current 4D data.
wcb 234 32 101

Write the 3D data in procno 101, to the F2-F3-F4 cube 32 of the current 4D data
wcb 234

Prompt the user for the procno of the source 3D dataset and the cube number. Write the 3D
dataset to the specified F2-F3-F4 cube accordingly.

Entering wcb on a 5D dataset

On a data with dimension > 4, wcb works the same as on a 4D dataset, except that there are
more cube axis orientations.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr, 3iii - processed 3D data
used_from - data path of the source 4D data and the cube number

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
4rrrr, - processed data (wcb on 4D data)
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5r, 5i - processed data (wecb on 5D data)
auditp.txt - processing audit trail

SEE ALSO
rcb [v 203], rpl [v 205], rtr [ 208], wir [» 213], rser [» 118], wser [» 128], wserp [» 129]

6.11  wpl

NAME
wpl - Write 2D data to a plane of data = 3D

DESCRIPTION

The command wpl replaces a plane of processed data with dimension = 3D with a 2D
processed data set. It is usually, but not necessarily, used to write back a plane that was
extracted with rpl. This plane can be modified and/or written back to a different plane
number.

& wpl =5

Enter plane axis orientation (23, 13, 12, ..):

[ carcer |

wpl takes up to four arguments. As an example we take a plane written to a 3D data set:
<plane axis orientation>: 12, 13, 23, 21, 31 or 32

The digits refer to the F3, F2 and F1 axes of the 3D data. Note that the order of the two digits
is relevant:

« the first digit is the 3D axis that corresponds to the 2D-F1 axis
« the last digit is the 3D axis that corresponds to the 2D-F2-axis

This means that for the values 21, 31 and 32, the axes are exchanged, i.e. rows are stored
as columns and vice versa (see below).

<plane number>: 1 - S|

Sl is the 3D size in the direction orthogonal to the plane axis orientation

<procno>

Destination 3D procno (source 3D procno if wpl is entered on the destination 2D data set)
<inmem?> : optional argument for usage in AU programs only

Improves performance by data caching. Caution: nD data must not be modified by any
command other than wpl between two consecutive rpl inmem or wpl inmem commands.

n

Do not write imaginary data. Only the real data plane is written to the real destination data.
This option prevents wpl to abort when nD destination data exist, but 2D source data do not.
Caution: this options makes the nD imaginary data inconsistent.

wpl can be entered on the 2D source dataset or on the destination 3D data set. The number
of required arguments is different (see below).
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wpl entered on the source 2D data set

In this case, wpl prompts the user for two arguments only, the plane number and the 3D
destination procno. The plane axis orientation is taken from the 2D data set (used_from file).
The two arguments can also be specified on the command line. If, however, you specify three
arguments, the plane axis orientation is taken from the first argument rather than from the 2D
data set.

Examples:
wpl

Prompt the user for the plane number and destination 3D procno, take the plane axis
orientation from the current 2D data set and write the plane accordingly.

wpl 11 1

Write the current 2D data to plane 11 of the 3D dataset in procno 1. Take the plane axis
orientation from the current 2D data set.

wpl 3111 2

Write the current 2D data to F1-F3 plane number 11 of the 3D data in procno 2, exchanging
the F1 and F3 axes.

Note that if the source 2D data set does not contain a used_from file, for example because it
is not an extracted plane, wpl will prompt the user for the plane axis orientation.

Entering wpl on the destination 3D dataset

In this case, wpl prompts the user for three arguments. Alternatively, these can be entered
on the command line.

Examples:

wpl 23 10 999

Write the 2D data in procno 999 to F2-F3 plane 10 of the current 3D data.
wpl 12 32 101

Write the 2D data in procno 101, to the F1-F2 plane 32 of the current 3D data
wpl 12

Prompt the user for the procno of the source 2D dataset and the plane number. Write the 2D
dataset to the specified F1-F2 plane accordingly.

Entering wpl on a 4D dataset

On a data with dimension > 3, wpl works the same as on a 3D data set, except that there are
more plane axis orientations. For example on 4D data set, possible orientations are 72, 13,
14, 23, 24, 34, 21, 31, 32, 41, 42 and 43.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed 2D data
used_from - data path of the source 3D data and the plane number

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr, 3irr, 3rir, 3rri, 3iii - processed data (wpl on 3D data)
4rrrr, 4iiii - processed data (wpl on 4D data)
auditp.txt - processing audit trail
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SEE ALSO
rpl [» 205], rtr [» 208], wtr [» 213], rcb [» 203], wser [» 128], wserp [» 129]

6.12  witr

NAME
wir - Write 1D data to a trace of data = 2D

DESCRIPTION

The command wtr replaces a trace of processed data with dimension = 2D with a 1D
processed dataset. It is usually, but not necessarily, used to write back a trace that was
extracted with rtr. This trace can be modified and/or written back to a different trace number.

wtr takes up to three arguments. As an example we take a trace written to a 3D dataset:
<axis orientation>: 1,2 o0r 3

The digit refer to the F3, F2 and F1 axes of the 3D data.

<trace number>: 1 - MAX

Where MAX is the product of the Sl value in the directions orthogonal to the trace orientation
<procno>

Destination 3D procno (source 1D procno if wtr is entered on the destination 3D dataset)

wtr can be entered on the 1D source dataset or on the destination 3D dataset. The number
of required arguments is different (see below).

wtr entered on the source 1D dataset

In this case, wtr prompts the user for two arguments only, the frace number and the 1D
destination procno. The axis orientation is taken from the 3D dataset (used from file). The
two arguments can also be specified on the command line. If, however, you specify three
arguments, the axis orientation is taken from the first argument rather than from the 3D
dataset.

Examples:
witr

Prompt the user for the trace humber and destination 3D procno, take the axis orientation
from the current 1D dataset and write the trace accordingly.

wtr 11 1

Write the current 1D data to trace 11 of the 3D dataset in procno 1. Take the axis orientation
from the current 1D dataset.

wtr 311 2
Write the current 1D data to F3 trace number 11 of the 3D data in procno 2.

Note that if the source 1D dataset does not contain a used_from file, for example because it
is not an extracted trace, wtr will prompt the user for the axis orientation.

Entering wtr on the destination 3D dataset

In this case, wtr prompts the user for three arguments. Alternatively, these can be entered on
the command line.

Examples:
wtr 2 10 999
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Write the 1D data in procno 999 to F2 trace 10 of the current 3D data.
wtr 1 32 101

Write the 1D data in procno 101, to the F1 trace 32 of the current 3D data.
wir 1

Prompt the user for the trace number and the procno of the source 1D dataset. Write the 1D
dataset to the specified F1 trace accordingly.

Entering wtr on a 4D dataset

On a data with dimension > 3, wtr works the same as on a 3D dataset, except that there are
more axis orientations. For example on 4D dataset, possible orientations are 7, 2, 3 and 4.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
used_from - data path of the source nD data and the trace number

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr, 2ir, 2ri, 2ii - processed data (wtr on 2D data)
3rrr, 3irr, 3rir, 3rri, 3iii - processed data (wtr on 3D data)
4rrrr, 4iiii - processed data (wtr on 4D data)
auditp.txt - processing audit trail

SEE ALSO
rtr [ 208], rpl [» 205], wpl [» 211], rch [» 203], wser [» 128], wserp [» 129]
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7 Analysis Commands

This chapter describes TopSpin analysis commands for 1D, 2D and 3D data. Although they
do not really process (manipulate) the data, they are part of the processing part of TopSpin.
Some of them merely interpret the data and display their output, i.e. they do not change the
dataset in any way. Others change parameters (like sref and sino) or create new files (like
edti and pps). None of them, however, change the processed data.

71 autocalib

NAME
autocalib — automatic calibration (2D)

DESCRIPTION

The command autocalib align 2D and 1D datasets relative to a reference (the first dataset
given in the call). As a requirement, the reference has to be a 2D dataset.

OUTPUT PARAMETERS

As a consequence of the shifting in the alignment the following parameter will be adapt
(except for the reference):

SR — Spectrum reference frequency

USAGE
autocalib F1 F2 “<path_reference>" “<path_data1>" “<path_data2>" ....
F1 / F2 — determine the direction for the alignment
<path_reference> - the first given dataset is the reference as a default (has to be 2D)
<path> - all paths have to be given in the following absolute format:
<path-to-data>\<expno>\pdata\<procno>

SEE ALSO

The interactive usage in the TopSpin User Manual — 2D Calibration in Multiple Display.
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7.2 daisy

NAME
daisy - 1D simulation program

DESCRIPTION

TopSpin offers the Daisy package for simulating spectra based on chemical shifts and
coupling constants. Daisy supports the following input data:

» TopSpin multiplet analysis package
* Windaisy

« HAM

+ ACD

* Perch

Daisy can be started as follows: Click Applications | Simulate | Simulate/lterate 1D
Spectrum [daisy]

Process  Analyse [NSSISVERCM Manage

£ © small molecules + | Mixtures + | Eragment based screening (fbs) | < Dynamics + e&f -~ DB m
2RI 0t QOQOEE AL PE@WIFTE ¢ 21V
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B A (Rl Rehd QREFEEHE XA 2 [0EE J]
Eoaa q : =
= |9 0§ B| [ F Frequencies 42 scaiars| s Linesnapes| §[exam_paisy 1 1 caBrukerTopspinexamaata e 1 1o 7
Search Find| | [(EERUENEIM | Frequency View - =
@ ‘3\2;‘;’:":"1?“‘ 2. Fragment Options Reduce number of lines by
frexamid_13C Fragment Tite | Fragment 1: 10.spins in 5 group(s)
X Lower it fortransitons: | 1000.45 _ ppm
topmi
&-exam2d_CH Statistical weight | 1.0000 Iterate
Bemmad e Upper imt for transitions” | 1000.48 _ [ppm]
-exam2d_HH EESSnRy) 0.0000 Upperlimit | 2.0000 Minimum intensity: 0.0010
- exam3d Symmetry [
G exam_CMCse
G-exam_CMCse. Add/ Spin Chemical shift Spinsin Iterate Lower limit Upperlimit 1SO spin Group o
. el #  [peml  group [bpm  [ppm]  Value PSE Value Dissble  index
m_DNVR =
E cxam_DNMR | X] 1 [pose2 1 W ees:z | leoraz | |1 12 O
£ exam_Daisy X] 2 feser 3 @ [1east 18781 | [1 H] 12 D2
&1-2930- 1 —
11 X] s [peez 1 @ [sso21 sgaz1 | [1 | (1] 12 [Ms
e X ¢ [z |2 W [aracz | sz | [1 | [W] 12 Da
& ) ¢ f — I
& exam_verifcal | s fizso 3 1200 | 12620 | [1 12 Os
Sz xJ ] o
CiData - t
<Lu > 3] [sea.sm >
« i
Structure | Data List Py
| TRl . :
Fo
T T T T T
<[ v <] i D i 6 a 2 o [ppm]
| exam_Daisy 1 1 G \BrukenTopSpmeramdata
" — — == — = - = " i

For more information on daisy:
Click Help | Manuals | Analysis and Simulation | Daisy

216 /398 H9776SA3_4_004



Analysis Commands

7.3 daisyguide

NAME
daisyguide - Daisy tutorial

DESCRIPTION
The command daisyguide opens the Daisy tutorial:

=  Acquire Process Analyse [NIISIONEM Manage

ALy Simulate + | © small molecules + | Migtures + | Eragment based screening (fbs) | < Dynamics « - DE B
22120 tes QQOHE Al »EPWIFTE L L1 v
<
88 &  ¥|sPECTRUM |PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUGTURE PLOT FID ACQU DAISY Tutorial
Searcn Find L i)
CBrukeriTopSpi ~ |
Fexamid_H | Enter DAISY module N
¥ eram1d_13C 2 Le — Ty

& exam2a_CH o

o exam2d_HC \)k
@ exam2d_Hit
& exam3 e N\ o o,

@ exam_CMCse,
& exam_CMCse

@-
-

save

g list

=l

& exam_CMCse = g
& exam_DNMR | Lo Define scalar coupings ”
& oxam DNVR_| . It
 exam_Daisy Run teration E
S A :
SAE Run smuiation !E
& exam_nmrqua T =

-exam_qnmr_p|

e 7 View sim teration log
ciData - AL + H
v re Se aual display mode
.
uctu E Save the model
Set Simplex eration mode
#
.
re it
B
o s Aoy
T T T i T
8 6 4 2 ° topm]
exam_Daisy 1 1 C\BrukenTopSpiniexamdata | Java-Update verfiigbar
¥ S — — — = r— — = T

This guides you through the Daisy program.

Note that this can also be started with the command daisy.
For more information on daisyguide:

Click Help | Manuals | Analysis and Simulation | Daisy

SEE ALSO
daisy [» 216]
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7.4 dcon2d, dcon

NAME
dcon2d - Gaussian, Lorentzian or mixed deconvolution (2D)
dcon - Open deconvolution dialog box (1D,2D)
DESCRIPTION

The command dcon2d performs deconvolution, fitting a Gaussian, Lorentzian or mixed
function to the peaks in the displayed region. Before you start this command, you must select
the desired region and perform peak picking (command pp). Then enter the command dcon
or dcon2d to open the dialog box.

[™ beconvolution 2D dcon2d E|

Options

() Use Gaussian shape

() Use mixed shape
(O View fitted parameters of the last decorwalution

O Yiew calculated spectrum of the last deconvolution

Required parameters

Destination PROCNO faor fitted data 1000

[] save individual peak lineshapes

Marcuardt stop criteria 1.0E-5
Optimization O Memary (%) Speed
I OK I[ Cancel ][ Help ]

This offers several options, each of which selects a certain command for execution.

Use Lorentzian shape

This option deconvolves the spectrum by fitting a Lorentzian function to the peaks. It is
typically used for overlapping peaks with a Lorentzian lineshape to determine the ratio of
each individual peak.

Use Gaussian shape

This option deconvolves the spectrum by fitting a Gaussian function to the peaks. It is
typically used for overlapping peaks with a Gaussian lineshape to determine the ratio of each
individual peak.

Use mixed shape

This option deconvolves the spectrum by fitting a mixed Lorentzian/Gaussian function to the
peaks. It requires the parameter Gaussian percentage for mixed shape to be set. A mixed
shape deconvolution is typically used for spectra which cannot be approximated by a pure
Lorentzian or a pure Gaussian lineshape.
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View fitted parameters of the last deconvolution

This option shows the fitted parameters and peaks of the last performed deconvolution on the
current dataset.

View calculated spectrum of the last deconvolution

This option shows the graphical result of the last deconvolution; the original and the
deconvolved spectrum in multi-display mode.

The result of deconvolution is:
» The quality of the fit expressed by the minimized chi-square value.

» Alist of peaks within the selected region, and for each peak its frequency, width, intensity
and integral. This list is displayed on the screen.

* The fitted line shape, which is shown together with the original spectrum in multi-display
mode.

Note that the deconvolution can be optimized for memory usage or speed. Furthermore, you
can check the option Save individual peak line shapes to store the deconvolution result for
each peak in a separate procno. All resulting procnos are shown superimposed in multi-
display mode. As such, each deconvolved peak can be separately scaled and shifted.

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
peaklist.xml - peak list
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/1000/
2rr - deconvolved processed 2D data (first individual peak)
dcon2dpeaks.txt - deconvolution parameters and peaks
procs - processing status parameters
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/1001/
2rr - deconvolved processed 2D data (second individual peak)
dcon2dpeaks.txt - deconvolution parameters and peaks
procs - processing status parameters
etc.

SEE ALSO
gdcon, Idcon, mdcon, ppp, dconpl, dcon [» 222]
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7.5 dosy2d

NAME
dosy2d - Process DOSY dataset (2D)

DESCRIPTION
The command dosy2d processes a 2D DOSY dataset.

DOSY is a special representation of diffusion measurements. Instead of generating just
numbers using the T1/T2 fitting package (i.e. diffusion coefficients and error values), the
DOSY processing gives pseudo 2D data, where the F1 axis displays diffusion constants
rather than NMR frequencies.

For more information on dosy :
click Help | Manuals | Acquisition Application Manuals | Dosy

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
difflist - list of gradient amplitudes in Gauss/cm
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - 2D data processed in F2 only
dosy - DOSY processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - 2D processed data
auditp.txt - processing audit trail

SEE ALSO
eddosy [ 296], dosy3d [» 220]

7.6 dosy3d

NAME
dosy3d - Process DOSY dataset (3D)

DESCRIPTION
The command dosy3d processes a 3D DOSY dataset.

DOSY is a special representation of diffusion measurements. Instead of generating just
numbers using the T1/T2 fitting package (i.e. diffusion coefficients and error values), the
DOSY processing gives pseudo 3D data where the F2 or F1 axis displays diffusion constants
rather than NMR frequencies.

For more information on dosy3d :
Click Help | Manuals | Acquisition Application Manuals | Dosy
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
difflist - list of gradient amplitudes in Gauss/cm

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
3rrr - 3D data which are processed in F3 and F2 orin F3 and F1
dosy - DOSY processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - 3D processed data
auditp.txt - processing audit trail

SEE ALSO
eddosy [ 296], dosy2d [+ 220]

7.7 edstruc

NAME
edstruc - Open the 2D Molecule Structure Editor

DESCRIPTION

The command edstruc opens the 2D Molecule Structure Editor. Entering this command is
equivalent to clicking the Structure tab in the 2D data window and clicking the button 2D
Editor.

Analyse  Applications  Manage

A prog spectrum « | /\y AdjustPhase + | VA Baseline + | A\ Calib.Adis + | Advanced « a&f - DB m
D2 2| O8N G et T‘I/\tr_ﬂ‘ ‘
|l 2 IO M «»e 2| A
Soaa| @ B8 A | SPECTRUM PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE | STRUGTURE|PLOT FID X
searcn A NeCHs WO 7% % X =R R E ABI100
kenTopSpiniexamdata -
E -? v
m] Al >
-
o o A S (A A
3
Iv] NS " i "
o L “N/»! / I oo *
Ny » 13 : .
® W I g ¥ ’( N NS
H \ on "
o A VI AT ©
" " S
" " oWk ] "
Pt K "o !
o e " "
W J ¥, TNy A
h 7 ) e
m \ \
"” Nl
W W\,
c W N o » s - o o : x A N Elll
Select or move atoms cyclosporina pdb CB1HIS3N11 012 MW: 1212778
[ L. examta_1H 1 1 C:BrukenTopspiniexamaata

A full description of the 2D Structure Editor package can be found under:
Help | Manuals | [Analysis and Simulation] Structure Analysis Tools
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SEE ALSO

jmol [ 227]
7.8 gdcon, Idcon, mdcon, ppp, dconpl, dcon
NAME

gdcon - Gaussian deconvolution (1D)

Idcon - Lorentzian deconvolution (1D)

mdcon - Mixed Gaussian/Lorentzian deconvolution (1D)
ppp - Generate peak list for deconvolution (1D)

dconpl - Show result of last deconvolution (1D)

dcon - Open deconvolution dialog box (1D,2D)

DESCRIPTION

Deconvolution commands can be entered on the command line or started from the
deconvolution dialog box, which is opened with the command dcon.

[ALine deconvolution - Idcon x|
-Options -

! Lise Lorentzian shaps
' Uzs Gaussian shape

" Use mixed shape, auto peak pick nto file peaklist'
" Use mixed shape, uze peaks from fie 'peaklist’
" Generate file ‘peaklist', no decomvolution

[ Re-Display peak list from last deconvolution

[ Display the Lorentzf>auss curves of the last deconvolution

-Reqguired parameters-

Left decomyalution lirit F1P [ppm] = 16.45E96067 51 00535
Right decorolution limit F2P [ppm] = -4 106147707164544
Minimurm intersity M [rel] = 1

Maimum intensity MaX] [rel] = 40000

Peak detection sensitiviy PC = 1

Peak overlapping factor AZFW [ppm] = |01

Destinstion PROCNO for fitted data = 993

Ok Cancel | Help |

This offers several options, each of which selects a certain command for execution.

Use Lorentzian shape

This option selects the command Idcon for execution. It deconvolves the spectrum fitting a
Lorentzian function to the peaks. It is typically used for overlapping peaks with a Lorentzian
line shape to determine the ratio of each individual peak.

Use Gaussian shape

This option selects the command gdcon for execution. It deconvolves the spectrum by fitting
a Gaussian function to the peaks. It is typically used for overlapping peaks with a Gaussian
line shape to determine the ratio of each individual peak.
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Use mixed shape, auto peak pick into file peaklist

This option selects the command mdcon auto for execution. It first picks the peaks for
deconvolution and stores them in the peaklist file. Then it deconvolves the spectrum by fitting
a mixed Lorentzian/Gaussian function to these peaks. This command is typically used to
deconvolve spectra which cannot be approximated by a pure Lorentzian or a pure Gaussian
lineshape.

Use mixed shape, use peaks from file peaklist

This option selects the command mdcon for execution. It works like mdcon auto, except that
it uses an existing peakilist file. This file must have been created:

* by executing mdcon auto
* by executing ppp

* by executing pps and exporting the peak table (Peaks tab in data window) to the file
peaklist.

Generate peak list, no deconvolution

This option selects the command ppp for execution. It picks the peaks for deconvolution and
stores the result in the file peaklist. ppp is implicitly executed by mdcon auto.

Re-Display peak list from last deconvolution

This option selects the command dconpl for execution. It shows the peak list (file
dconpeaks.txt) which was created with the last deconvolution on the current dataset.

Display the Lorentz/Gauss curves of the last deconvolution

This option selects the command dconpl v for execution. It shows the individually fitted
peaks and their sum.

The deconvolution commands only work on the displayed region, as expressed by the
parameters F1P and F2P. Furthermore, they select peaks according to the peak picking
parameters MI, MAXI and PC. They also evaluate the parameter AZFW, which determines
the minimum distance between two peaks for them to be fitted independently. Peaks which
are less than AZFW ppm apart, are considered to be overlapping. As a rule of the thumb, set
AZFW to ten times the width at half height of the signal.

The result of deconvolution is:
+ the quality of the fit expressed by the minimized chi-square value

« a list of peaks within the plot region, and for each peak its frequency, width, intensity and
area. This list is displayed on the screen.

« the fitted lineshape which is shown together with the original spectrum in multi-display
mode.

* individually fitted peaks and their sum, as shown by dconpl v

All deconvolution commands can be started from the command line. In this case, they use
the current values of the required parameters.

Tailor Mixed Shape Deconvolution

Use peak list created by regular peak picking

Mixed deconvolution creates and uses its own peaklist. You can, however, force it: use the
peaklist created with regular peak picking with the command convertpeaklist. To do that:

1. Perform peak picking, e.g. with pps.
2. Enter convertpeaklist peaklist
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3. Enter mdcon.

Select fit parameters for each individual peaks

The deconvolution fit parameters can be enabled/disabled for each individual peak. To do
that:

Edit the file peaklist in the PROCNO directory of the dataset. At the end of a peak entry, you
can specify three flags for the three parameters to be optimized; chemical shift, half width and
amplitude:

0 = optimize this parameter
1 = do not optimize this parameter
Here is an example of a peaklist:

H

#frequency half width %gauss/100.
3304.390 4.52 0.0 0 0 O
3289.368 2.26 0.0 1 1
3262.410 7.91 0.0 0 1
3216.022 4.52 0.0 0 O

Signal 1: All 3 Parameters are optimized (default)

1
0
1

Signal 2: All three Parameters are not optimized
Signal 3:chemical shift and amplitude are optimized, half width is not
Signal 4: chemical shift and half width are optimized, amplitude is not

INPUT PARAMETERS
Set from the dcon dialog box, with edp or by typing azfw, f1p etc.:
AZFW - minimum distance in ppm for peaks to be fitted independently
F1P - low field (left) limit of the deconvolution region (= plot region)
F2P - high field (right) limit of the deconvolution region (= plot region)
MI - minimum relative intensity (cm) for peak picking
MAXI - maximum relative intensity (cm) for peak picking
PC - peak picking sensitivity

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
dconpeaks.txt - peak list (input of dconpl)
peaklist - peak list (input of mdcon)
proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
dconpeaks.txt - peak list (output of Idcon, gdcon, mdcon)
peaklist - peak list (output of ppp and mdcon auto)
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procs - processing status parameters

USAGE IN AU PROGRAMS
LDCON
GDCON
MDCON
PPP

USAGE IN AU PROGRAMS
dcon2d

For further information about deconvolution please look up the User Manual.

SEE ALSO
dcon2d, dcon [» 218]

7.9 int2d, int3d, int

NAME

int2d - Calculate integrals (2D)

int3d - Calculate integrals (2D)

int - Open integral dialog box (1D, 2D, 3D)
DESCRIPTION

The command int2d calculates 2D integrals. It opens the following dialog box:

& Integration - int2d

Parameters
relative absolute

Minimum threshold (M) 01000 |3037302.1750

Status
Number of peaks used for integration: 0 (No peak list available)

[ ok || cancer |[ newp || startmanual integration

Here you can set the minimum threshold for integration. You can enter:
» Enter the relative intensity: value between 0.0 and 1.0

« Enter the absolute intensity: value between 0.0 and YMax_p (processing status
parameter).

* Click Set to... and choose from one of the following options:
— lowest contour level - value of the lowest contour level (see edlev)
— value stored in Ml - value of the processing parameter Ml (see edp)
— most recent Ml used - value used by last int2d command on any dataset

If you enter a relative value, the absolute value is automatically adjusted and vice versa.
Setting the most recent Ml used allows to compare integral value, e.g. of the NOE peak of a
series of 2D spectra. Obviously, this only makes sense for spectra that are measured and
processing under similar conditions.
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The calculated integrals will be marked in the data field and can be listed by clicking the
Integrals tab.

int3d is the same as int2d, except that it works on 3D data.

The int command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

The following figure shows a region of peaks after peak picking.

exam2d_HC 1 1 Cilhio guest I ] 4

SDEC‘"UI’"I PrDcParsl AcouPars I 'I'liel Pq.l&epmgl Pedcs] h‘tegralsl Samplel Structurel FidI

60

6.0 58 56 54 52 50 F2[ppm]

The next figure shows the same region after 2D integration. Here you can see the integral
labels and areas. The area color can be set in the user preferences (command set) as Color
of 3rd 1D spectrum.

exam2d_HC 1 1 C:hio guest =10

SPEC‘"U""I PrDcParsl AcouPars I 'I'liel Pi.lsergI Pedcs] htegralsl Samplel Structurel FidI

60 538 56 5.4 52 50 F2 [ppm]

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
2rr - real processed 2D data (input of int2d)
3rrr - real processed 3D data (input of int3d)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
integ_points.txt - data points of integral regions
integrals.txt - peaks, integral regions and integral values

SEE ALSO
li, lipp, lippf, int [» 228]
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710 jmol

NAME

jmol - Open the Jmol molecule structure viewer

DESCRIPTION
The command jmol opens the Jmol molecule structure editor.

o€ cholesterylacetate.mol - cholesterylacetate E@

Datei Bearbeiten Anzeige Ansicht Werkzeuge Makros Hilfe

=] ml| Pled @ n]o@ x| (@ o] ¢

1.1:1 543 x 482 34.8/154.1 Mb; 0/5 ms

A description of the Jmol Molecule Viewer can be found under the Jmol Help menu, submenu
User Guide.

INPUT PARAMETERS
Set by the user with eda or by typing chemstr:
CHEMSTR - molecule structure filename

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
<name> - molecule structure file
acqu - TopSpin acquisition parameters
<tshome>/classes/prop/StructureSamples/* - molecule structure files

SEE ALSO
edstruc [» 221]
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7.11 li, lipp, lippf

NAME
li - List integrals (1D)
lipp - List integrals and peaks within F1P-F2P (1D)
lippf - List integrals and peaks of the full spectrum (1D)
int - Open integral dialog box (1D, 2D, 3D)
DESCRIPTION

Integral commands can be started from the command line or from the integration dialog box.

& Integration - .int @
Options
@) Define integral regions manually
() Auto-find regions, integrate & display result
[ ) Integrate existing regions (file 'intrng') & display resuit
[ ) List peaks and integrals (using regions file 'intrng') within the displayed region
©) List peaks and integrals (using regions file 'intrng') of the entire spectrum
() Integrate a list of spectra

Required parameters

Integration sensitivity factor ABSL (0..100) = 3

Minimum separation between independent integral regions AZFW [ppm] = 01

Integral region exiension factor AZFE [ppm] = 01

Integral sensitivity factor with reference to the largest integral ISEN (=0) = 128

Degree of polynomial ABSG (0..9) = 5

Left spectral range limit F1P [ppm] = 11.0008401870727
Right spectral range limit F2P [ppm] = -1.0008412065008!

Scale 1D integrals relative to a reference dataset INTSCL (-1, 0, =0) = 1
Automatic baseline correction of integrals (if regions auto-detected!) INTBC = |yes -

The latter is opened with the command int.
This dialog box has several options, each of which selects a certain command for execution.

Auto-find regions, integrate & display results

This option executes the command sequence abs - li. The command abs determines the
integral regions creating the intrng file. The command li calculates the integral value for each
integral region and shows the result in on the screen.

Integrate existing regions and display results

This option executes the command li. This command calculates the integral value for each
integral region and shows the result in on the screen.

List peaks and integrals within the displayed region

This option executes the command lipp. It works like li, except that it also performs peak
picking and shows a list of integral regions and peaks within the region F1P - F2P.

List peaks and integrals of the entire spectrum

This option executes the command lippf. It works like lipp, except that it only determines the
integrals and peaks over the entire spectrum.
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The li* commands evaluates the parameter INTSCL if the regions have been determined
interactively. For INTSCL # —1, the current dataset is defined as reference dataset for integral
scaling. For INTSCL = -1, the integrals of the current dataset are scaled relative to the
reference dataset. As such, you can compare the areas of peaks in a series of experiments.
Furthermore, the parameter INTBC is evaluated. For INTBC = yes, an automatic baseline
correction (slope and bias) of the integrals is performed. This, however, is only done when
the integral regions were determined with abs, not if they were determined interactively.

The int command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set with edp, from the int dialog box or by typing intscl, intbc etc.:
INTSCL - scale 1D integrals relative to a reference data set
INTBC - automatic baseline correction of integrals created by abs
F1P - low field (left) limit of the plot region in ppm (input for lipp)
F2P - high field (right) limit of the plot region in ppm (input for lipp)

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r - real processed 1D data
intrng - 1D integral regions (created by abs or interactive integration)

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
integrals.txt - ascii file containing the output of li

integrals_lipp.txt - ascii file containing the output of lipp integrals lippf.txt - ascii file
containing the output of lippf

USAGE IN AU PROGRAMS
LI
LIPP
LIPPF

SEE ALSO
int2d, int3d, int [» 225]
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712 mana

NAME
mana - Switch to multiplet analysis mode (1D)

DESCRIPTION

The command mana switches to multiple analysis mode.

= Torsen e
?

= Acquire Process  Analyse Applications

£ Spectrometer e Security » | Commands « = ﬁ - @\ Elg

2 3|08 G w=t T
2 ZIAQO M «»e &4

Soaa |2 BB A MM s e e e B e e L LA X ooz B MEE JH

2D
3D

Search: Find
[E-C\Bruker\ TopSpin‘examdata
H-examid_1H
=1 - 2930 - 1H Cyclosporin 2

# 1-1H Cyclosporin examld_1H 1 1 Cl\Bruker\TopSpiniexamdata
2 - 7930 - 1H Cholesterylaceta
examid_13C
Sl BEENeREIRERARTE
exam2d_HC BBCCRRERRNBBnoNN D
exam2d_HH A R e

[*1e6]
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3818
3746
3595
3530
3252
2923
2390
2077
8928
8779
- 1.8628
|- 1.8504
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—t7T2t

exam3d L AL -
exam_CMCse_1
exam_CMCse_2
exam_CMCse_3
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|exam1de 1 1 C)\Bruker\TopSpin\examdata ‘

It can be started as follows:
» Click Analyse | Multiplets.
or
* enter mana in the command line
or
» open it from the Multiplet Analysis Guide (command managuide).

A full description of the Multiplet Analysis package can be found under:
Help | Manuals | Analysis and Simulation | Structure Analysis Tools

SEE ALSO
managuide [» 231]
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713

managuide

NAME

managuide - Open the Multiplet Analysis Guide (1D)

DESCRIPTION

The command managuide opens the Multiplet Analysis Guide which guides you through the
multiplet analysis procedure.

Analyse  Applications  Manage

A prog spectrum + | /\y AdjustPhase + | VA Baseline + | A\ Calib.Adis + | Advanced « B -

D2 | O O Wt F| LM
R ZTIQQOEM «»e &

A ‘

Multiplet Analysis Tutorial

- 4
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iSearcn Q Close
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[ L. exam1d_1H 1 1 C:BrukenTopspiniexamaata

A full description of the Multiplet Analysis package can be found under:
Help | Manuals | Analysis and Simulation | Structure Analysis Tools

SEE ALSO

714

mana [» 230]

peakw

NAME

peakw - Calculate width of highest peak in displayed region (1D)

DESCRIPTION

The command peakw calculates the peak width at half height of the highest peak in the
displayed region. The result is appended to the notebook and displayed on the screen:
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—

The command can also be used with one argument: the height at which the width will be
calculated.

peakw <height>

For example, peakw 0.66 calculates the width of the highest peak in the displayed region at
66% of the height.

OUTPUT FILES
<userprop>/notebook.txt - notebook text file

SEE ALSO
nbook [» 373]

715  pps, ppf, ppl, pph, ppj, PP

NAME
pps - Perform peak picking on displayed region
ppf - Perform peak picking on full spectrum
ppl - Perform peak picking in predefined regions
pph - Perform peak picking and also show an intensity histogram
ppj - Perform peak picking and store peaks in JCAMP-DX forma
tpp - Open the peak picking dialog box

DESCRIPTION

Peak picking commands can be started from the command line or from the peak picking
dialog box:
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Options

(@) Auto-Pick peaks on displayed spectrum region

() Auto-Pick peaks on full spectrum

(") Define regions / peaks manually, adjust MI, MAXI

( _. Auto-Pick peaks in predefined regions (file 'peakmng")
{ _' Calculate width of currently displayed peak

Required parameters

Left picking limit F1P =

Right picking limit F2P =

Intensity of reference peak CY [rel] =

Minimum intensity MI [rel] =

Maximum intensity MAXI [rel] =

Detection sensitivity PC =

Fraction of peak height for width calc. [0...1] =

Pick peaks of sign PSIGN =

Reference peak selection mode PSCAL = | |
Region file for PSCAL = sreg/psreg” SREGLST = |1H.CDCI3 -

[ ok |[ Cancel H Help ]

All peak picking commands open the dialog box with the corresponding option selected. The
command pp, however, selects the last used option.

Auto-Pick peaks on displayed spectrum region

This option selects the command pps for execution. It determines all peaks within the
displayed region. The following table shows an example of its output.

# ADDRESS FREQUENCY INTENSITY
[Hz] [PPM]

1 648.7 3698.825 7.3995 0.17

2 658.4 3687.649 7.3771 0.21

The peak list is created according to several criteria which are determined by various
parameters. A data point is added to the peak list if:

* its intensity is higher than its two neighboring points

« its relative intensity is smaller than MAXI

* its relative intensity is larger than Ml

« its absolute intensity is larger than PC*noise

« it lies within the displayed region as expressed by F2P and F1P

Where MAXI, MI and PC are processing parameters and noise is calculated from the first
32th part of the spectrum.

The values of MI and MAXI must be chosen in relation to the plot parameter CY; the intensity
(in cm) of the reference peak. The reference peak is the highest peak in the spectrum orin a
certain part of it. The spectral region which contains reference peak, is determined by the
parameter PSCAL. For PSCAL = global, this is entire spectrum. The next table shows all
possible values of PSCAL and the corresponding regions. For PSCAL = ireg or pireg, the reg

file is interpreted. To create a reg file click T to switch to integration mode, click 7 and
select Save regions to reg. The reg file can be viewed or edited with the command edmisc
reg.
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PSCAL Peak used as reference for vertical scaling

global The highest peak of the entire spectrum.

preg The highest peak within the plot region.

ireg The highest peak within the regions specified in the reg file. If it does not
exist, globalis used.

pireg as ireg, but the peak must also lie within the plot region.

sreg The highest peak in the regions specified in scaling region file. This file is

specified by the parameter SREGLST. If SREGLST is not set or it
specifies a file which does not exist, global is used.

psreg as sreg but the peak must also lie within the plot region.

noise The intensity height of the noise of the spectrum.

For PSCAL = sreg or psreg, the scaling region file is interpreted. This is used to make sure
the solvent peak is not used as reference. The name of a scaling region file is typically of the
form NUCLEUS.SOLVENT, e.g. 1H.CDCI3. For most common nucleus/solvent combinations,
a scaling region file is delivered with TopSpin. They can be viewed or edited with edlist scl.
In several 1D standard parameter sets which are used during automation, PSCAL is set to
sreg and SREGLIST to NUCLEUS.SOLVENT as defined by the parameters NUCLEUS and
SOLVENT.

pps evaluates the parameter PSIGN which can take three possible value:
* pos - only positive peaks appear in the list
* neg - only negative peaks appear in the list
* both - both positive and negative peaks appear in the list

Auto-Pick peaks on full spectrum

This option selects the command ppf for execution. It works like pps except that it picks
peaks on the full spectrum.

Auto-Pick peaks in predefined regions (file peakrng)

This option selects the command ppl for execution. It picks the peaks in predefined regions.
To define those regions:

1. Click Define regions/peaks manually in the peaks dialog box or click 4. in the toolbar to
switch to peak picking mode.

2. Click = and drag the cursor inside the data window to define the regions.

3. Right-click inside the data window and select Pick Peaks on ranges or enter ppl on the
command line.

Like 1st option but peak list with histogram

This option selects the command pph for execution. It works like pps, except that it also
shows an intensity histogram. This allows to get a quick overview over the intensity
distribution.
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Like 1st option but peak in JCAMP format

This option selects the command ppj for execution. It works like pps, except that the peak list
is stored in JCAMP-DX format in the file pp.dx. This file resides in the processed data
directory and can be used for external programs which require JCAMP peak lists. As the file
created by tojdx it contains the acquisition and processing parameters but instead of data
points it contains a list of peaks. The last part of the file pp.dx looks like:

##NPOINTS= 4

##PEAK TABLE= (XY..XY)
2.3241 1.58
2.2962 1.18
1.9943 10.00
1.8725 1.36

The pp command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set by the user with edp or by typing mi, maxi etc.:
MI - minimum relative intensity (cm)
MAXI - maximum relative intensity (cm)
PC - peak picking sensitivity
PSIGN - peak sign (pos, neg, or both)
PSCAL - determines the region with the reference peak for vertical scaling
SREGLST - name of the scaling region file used for PSCAL = sreg/psreg
ASSFAC - assign the highest or second highest peak as reference for scaling
ASSWID - region excluded from second highest peak search

Set by the user with edp or by typing f1p, f2p etc.:
F1P - low field (left) limit of the plot region in ppm
F2P - high field (right) limit of the plot region in ppm

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r - real processed 1D data
proc - processing parameters
reg - region with the reference peak for PSCAL = ireg or pireg

<tshome>/exp/stan/nmr/lists/scl/
<SREGLST> - regions containing the reference peak if PSCAL = sreg / psreg

OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
peaks - peak list containing all peaks in the entire spectrum
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peaklist.xml - peak list created by pp and pps for the Plot Editor

peak.txt - peak list created by pp and pps ( TopSpin 2.0 and older) or by convertpeaklist
( TopSpin 2.1 and newer)

peakhist.txt - peak list with histogram, created by pph
pp.dx - peak list in JCAMP-DX format created by ppj

USAGE IN AU PROGRAMS
PP
PPL
PPH
PPJ

SEE ALSO
peakw [ 215], gdcon, Idcon, mdcon, ppp, dconpl, dcon [» 215], li, lipp, lippf, int [» 215]

716 ppd

NAME
ppd - Perform peak picking with derivative-based algorithm

DESCRIPTION

The command ppd can be useful to pick peak shoulders which are not found by other peak
picking commands.

& examid 13C
A prog spectrum + | /\y AdjustPhase ~ | A Baseline + | A\ Calib.Ads ~ | Advanced ~ & - DB
2R 20l tes QQOEE Wikl v

4
=paa| D B8 A ¥ sPECTRUM|PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID X
earc

am1d_13C 2 1 C:BrukerTopSpiniexamdata
CAPT AV500 Cholesterylacetate

5
147.9 ppm / 18601 2 Hz

Index = 9753 - 9773

Value = -0.003168 rel

——170.4999
—139.6398
77.2768
7710229
00011
10

767692

o x

-10

T T T T T
200 150 100 50 °

tepml
M[ | Lt examid_13C 2 1 C:BrukenTopSpineramdata pp1d finished
=

INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
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proc - processing parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
peaklist.xml - peak list created for the Plot Editor

SEE ALSO
pps, ppf, ppl, pph, ppj, pp [» 215]

717 pp2d
NAME

pp2d - Perform peak picking (2D)

pp - Open peak picking control dialog (1D, 2D, 3D)
DESCRIPTION

2D peak picking can be started from the command line or from the peak picking dialog box.
The latter can be opened with the command pp:

Options
[¥] Append peaks to list
Discard new peak(s) if already in list
[ | Export resuits as XWInNMR peak list
Parameters
Region
From (F1P) To (F2P)
F2 [ppm] |51003 0.5622
F1[ppm] |7.3691 0.1783

Sensitivity

Minimum intensity [rel] (M) 0.1000

Maximum intensity [rel] (MAXI)
Diagonal gap [points] (PPDIAG)
Resolution [points] (PPRESOL)

1.0000
0
1

Miscellaneous
Maximum # of peaks (PPMPNUM)
Interpolation type (PPIPTYP) None >

Pick peaks of sign (PSIGN) Positive -

Resetallto ¥

|| Cancel H Help H Start manual picker ]

In this dialog window, you can set the following options:

* Append peaks to list: When it is checked, the found peaks are appended to a possibly
existing list. When it is unchecked, a new list is created [pp2d append]

» Discard new peak(s) if already in list: Check this option to avoid duplicate peaks [pp2d
noduplicates]

* Export results as XwinNmr peak list: In addition to TopSpin XML format, the result is
also stored in XWIN-NMR format (file peak.txt) [pp2d txt]. This file is typically used with
XWIN-NMR AU programs.

Furthermore, you can set the following peak picking parameters:
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Region parameters

Here you can set the region limits From (F1P) and To (F2P) for both the F2 and F1 direction.
Only peaks within this region will be picked. Note that the limits can be specified in the text
fields or set with the button Set to. The latter allows you to select from:

* Full range - full spectrum
» Displayed range - range displayed in the data window
* Range defined by stored parameters - range stored in parameters F1P/F2P

» Most recent range stored in peak list - range on which last automatic peak picking was
done (Only active when peak picking was already done).

Sensitivity parameters

Here you can set the peak picking parameters Ml and MAXI which are also used for 1D peak
picking. Note that Ml can also be set interactively with the button Set to, to the lowest contour
level, the current value of Ml or the most recent value stored in the peak list. Furthermore,
you can set the parameters:

» PPDIAG - diagonal gap; minimum distance between picked peaks and diagonal signals.
Mainly used for homonuclear spectra.

* PPRESOL - peak picking resolution

Miscellaneous parameters
Here you can set the following parameters:

* PPMPNUM: Maximum number of picked peaks. Note that 0 or no value specified means
unlimited.

* PPIPTYP: Peak picking interpolation type (parabolic or none).

» PSIGN: The sign of the picked peaks (positive, negative or both).
To start peak picking:

+ Click OK.

The peak picking progress will be shown in the TopSpin status line. When the peak picking
process has finished:

* The number of found peaks is displayed in the status line. Note that if the option Append
peaks to list is checked, only additional peaks are reported as found.

» The peaks and parameters are stored in the processing directory.
To view the peak list, click the Peaks tab of the data window toolbar.
The peak picking dialog window has two extra buttons:

* Reset all to: Allows you to reset all parameters to the stored parameters or to the most
recent values stored in the peak list. Note that the stored parameters and the parameters
in the peak list can be different since parameters can also be set with edp or from the
command line. However, right after peak picking they are the same.

« Start manual picker: To switch to interactive peak picking mode (equivalent to clicking

3
& in the TopSpin upper toolbar).

The options specified in square brackets in the dialog window and further options can also be
specified on the command line. For example:

* pp append: Open peak picking dialog with the Append.. option checked.

* pp noduplicates: Open peak picking dialog with the Discard new peaks.. option
checked.

* pp silent: Perform peak picking on the displayed region with the last stored options (no
dialog). Equivalent to the command pps.
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* pp nodia: Perform peak picking on the last stored region with the last stored options (no
dialog).

* pp append noduplicates nodia: Perform peak picking on the last stored region with the
specified options.

The pp command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the pp dialog box, with edp or by typing f1p, mi etc.:
F1P - low field (left) limit of the peak picking region in F2 and F1
F2P - high field (left) limit of the deconvolution region F2 and F1
MI - minimum relative intensity (cm)
MAXI - maximum relative intensity (cm)
PC - peak picking sensitivity
PPDIAG - diagonal gap; minimum distance to spectrum diagonal
PPRESOL - peak picking resolution
PPMPNUM - maximum number of picked peaks
PPIPTYP - interpolation type
PSIGN - peak sign (pos, neg, or both)

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
2rr - real processed 2D data
proc - F2 processing parameters, including peak picking parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
procs - F2 processing parameters, including peak picking parameters
peaklist.xml - 2D peak list in XML format
peak.txt - 2D peak list in TXT format

<userhome>/<.topspin-hostname/prop/
globals.prop - peak picking setup

USAGE IN AU PROGRAMS
PP2D

SEE ALSO
pp3d [» 240], pps, ppf, ppl, pph, ppj, pp [» 232]
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718 pp3d

NAME
pp3d - Perform peak picking (3D)
pp - Open peak picking control dialog (1D, 2D, 3D)

DESCRIPTION

3D peak picking can be started from the command line or from the peak picking dialog box.
The latter can be opened with the command pp:

| Peak picking i

Options

Append peaks fo list
Discard new peak(s) if already in list

D Export results as XWinNMR peak list

Parameters
Region
From (F1P) To (F2P)
Fa[ppm] |4.6802 0.5144
F2[ppm] |67.7651 56300
F1[ppm] |6.2808 18174
Sensitivity
Minimum intensity [ref] (M1) 0.1000
Maximum intensity [rel] (MAXI) 1.0000
Resolution [points] (FPRESOL) 1
Miscellaneous
Maximum # of peaks (PPMPNUM) 100
Interpolation type (PPIPTYP) None v
Pick peaks of sign (PSIGN) Positive -

l Cancel H Help H Start manual picker ]

In this dialog window, you can set the following options:

* Append peaks to list: When it is checked, the found peaks are appended to a possibly
existing list. When it is unchecked, a new list is created [pp3d append].

» Discard new peak(s) if already in list: Check this option to avoid duplicate peaks [pp3d
noduplicates].

» Export results as XwinNmr peak list In addition to TopSpin XML format, the result is
also stored in XWIN-NMR format (file peak.txt) [pp3d txt]. This file is typically used with
XWIN-NMR AU programs.

Furthermore, you can set the following peak picking parameters:

Region parameters

Here you can set the region limits From (F1P) and To (F2P) for the F3, F2 and F1 direction.
Only peaks within this region will be picked. Note that the limits can be specified in the text
fields or set with the button Set to to:

* Full range - full spectrum.
» Displayed range - range displayed in the data window.

* Range defined by stored parameters - range stored in parameters F1P/F2P (To store
displayed region: right-click in the data window and select Save display region to).

* Most recent range stored in peak list - range on which last automatic peak picking was
done (Only active when peak picking was already done).
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Sensitivity parameters

Here you can set the peak picking parameters Ml and MAXI, which are also used for 1D peak
picking. Note that MI can also be interactively set to the current value of MI, or the lowest
contour level, using the Set to button. Furthermore, the parameter PPRESOL for peak
picking resolution can be set.

Miscellaneous parameters
Here you can set the following parameters:

* PPMPNUM - Maximum number of picked peaks. Note that O or no value specified means
unlimited.

* PPIPTYP - Peak picking interpolation type (parabolic or none).
» PSIGN - The sign of the picked peaks (positive, negative or both).

To start peak picking click OK.

The peak picking progress will be shown in the TopSpin status line. When the peak picking
process has finished:

» The number of found peaks is displayed in the status line. Note that if the option Append
peaks to list is checked, only additional peaks are reported as found.

* The peaks and parameters are stored in the processing directory.

To view the peak list, click the Peaks tab of the data window toolbar.
The peak picking dialog window has two extra buttons:

* Reset all to: Allows you to reset all parameters to the stored parameters or to the most
recent values stored in the peak list. Note that the stored parameters and the parameters
in the peak list can be different since parameters can also be set with edp or from the

command line. However, right after peak picking they are the same.
« Start manual picker: To switch to interactive peak [picking mode (equivalent to clicking
3

& in the TopSpin upper toolbar).

The options specified in square brackets in the dialog window and further options can also be
specified on the command line. For example:

* pp append: Open peak picking dialog with the Append.. option checked.

* pp noduplicates: Open peak picking dialog with the Discard new peaks.. option
checked.

* pp silent: Perform peak picking on the displayed region with the last stored options (no
dialog). Equivalent to the command pps.

» pp nodia: Perform peak picking on the last stored region with the last stored options (no
dialog).

* pp append noduplicates nodia: Perform peak picking on the last stored region with the
specified options.

The pp command can be used on 1D, 2D or 3D data. It recognizes the data dimensionality
and opens a dialog box with the appropriate options and parameters.

INPUT PARAMETERS
Set from the pp dialog box, with edp or by typing f1p, mi etc.:
F1P - low field (left) limit of the peak picking region in F3, F2 and F1
F2P - high field (left) limit of the deconvolution region F3, F2 and F1
MI - minimum relative intensity (cm)
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MAXI - maximum relative intensity (cm)PC - peak picking sensitivity
PPRESOL - peak picking resolution

PPMPNUM - maximum number of picked peaks

PPIPTYP - Interpolation type

PSIGN - peak sign (pos, neg, or both)

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
3rrr - real processed 3D data
proc - F3 processing parameters, including peak picking parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
procs - F3 processing parameters, including peak picking parameters
peaklist.xml - 3D peak list in XML format
peak.txt - 3D peak list in TXT format

<userhome>/<.topspin-hostname/prop/
globals.prop - peak picking setup

SEE ALSO
pp2d, pp [ 215], pps, ppf, ppl, pph, ppj, pp [ 215]

719 selu

NAME

selu - Starts Structure Elucidation Module for small Molecules

DESCRIPTION

The Structure Elucidation is based on a molecular formula and a set of NMR spectra (at least
Proton 1D, HSQC, HMBC).

Please note that the Structure Elucidation module requires a separate license. For test
purpose a demo license free of charge is also available. For further information please
contact your local Bruker representative.

The command selu starts the Structure Elucidation Module for small Molecules. The same
functionality can be reached from TopSpin menu bar by clicking Applications | Small
Molecules | Structure Elucidation. A dialogue window opens to create a new Structure
Elucidation project by clicking New.
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& Project management

€

Recently used projects

s # Name Solvent

Formula

Browse.

Remove

Delete

The parameters of the project can be organized and defined in the next window:

H Create new project rz!
Project Name: |test_ie |
Location: |c:ADocuments and Settingsw mandtest_ie ! Browse
Surn formula: Ecmnnmm |
Solvent: ECDCI3 |
Cancentration: | |
Description:
Used spectra; [CABrukenTOPSP! 1 (HMBC)
CABruken TOPSF P 1 (HSQC)
CABrukenTOl n T\pdatai1 (PROTON)
CABrUKENTOPSE \Dypdatai] (COSY)
([ 200 | [ groups | [Caopen oatasers | [ g | [ oeete |
Open used spectra when project is opened [

After defining a new project by name and location, chemical formula and NMR datasets
(available spectra) a correlation table containing all atoms is created. Each entry in the table
corresponds to the respective peak of the spectra and allows easy interaction between table
entry and real spectrum peak. The Automatic Spectrum Analysis can now be started from
TopSpin menubar as follows:

Analysis | Start Automatic Spectrum Analysis

In the following an intelligent peak picking delivers data for the generation of a structure
proposal. To generate structure proposals according to the molecular formula click on:

Structure | Generate Structures
The next window displays the structures which fulfill the chemical restraints:
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[ structure elucidation project: test_ie
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These structures can be rated by clicking Structure | Rate structure in the TopSpin
menubar to evaluate the fitting structure.

In the following example 18 structures have been found in the project:
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For detailed information please look up the Structure Elucidation Manual in TopSpin menubar

by clicking Help | Manuals | Analysis and Simulation.

SEE ALSO
vyhsq

7.20

Cc

sino

NAME

sino - Calculate signal to noise ratio (1D)

SYNTAX

sino [real] [noprint]

DESCRIPTION

The command sino calculates the signal to noise ratio of a 1D spectrum according to the

formu

la:

EIND = marval

2. moire
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Where maxval is highest intensity in the signal region. The signal region is determined by the
processing parameters SIGF1 and SIGF2. If SIGF1 = SIGF2, the signal region is defined by:

* The entire spectrum without the first 16th part of the data points, unless the scaling region
file is defined (see next bullet item).

* The regions defined in the scaling region file NUC1.SOLVENT where NUC1 and
SOLVENT are acquisition status parameters.

Standard scaling region files can be installed with expinstall and can be edited with edlist
scl.

The factor noise is calculated according to the algorithm shown in:

n

" 2 1 . e 2 3 ‘[21:17:(_1'(1.)_}’(—.")))2
Zj=7’i_1(1) -< (Zmﬂ{‘(”) + 71

N-1

noise =

Where N is the total number of points in the noise region, n = (N-1)/2, and y(i) is the nth point
in the noise region. The limits of the noise region are determined by the processing
parameters NOISF1 and NOISF2. If they are equal, the first 16th part of the spectrum is used
as the noise region.

The parameters SIGF1, SIGF2, NOISF1 and NOISF2 can be set from the command line,
from the Procpars tab (command edp) or, interactively, in Signal/Noise display mode. The
latter can be entered by clicking Analyse | SiNo | Signal/Noise ratio: Calculate (sino) or by
entering .sino on the command line.

sino internally performs a peak picking to determine the highest peak in the signal region.
The result of sino appears on the screen, for example:

NOISF1:211.228 NOISF2:196.438
SIG F1:196.438 SIG F2:-18.334
13C.CDCI2 regions only used

Signal (28.010 ppm) / Noise:
256550402/(502022°2) SINO: 25507

sino noprint does not show the result on the screen. The noprint option is automatically set
when sino is part of an AU program. The result of sino is also stored in the processing
status parameter SINO which can be viewed with s sino or dpp.

sino real skips the magnitude calculation and works on the real data. Note that sino without
argument first performs a magnitude calculation and then calculates the signal to noise ratio
on the magnitude data.

The parameter SINO exists as processing parameter (edp) and as processing status
parameter (dpp) and they have different functions. The latter is used to store the result of the
command sino as discussed above. The former can be used to specify a signal to noise ratio
which must be reached in an acquisition (see the parameter SINO in List of Processing
Parameters [ 20] and the AU program au_zgsino).

INPUT PARAMETERS
Set in .sino display mode, with edp or by typing noisf1, noisef2 etc.:
NOISF1 - low field (left) limit of the noise region
NOISF2 - high field (right) limit of the noise region
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SIGF1 - low field (left) limit of the signal region
SIGF2 - high field (right) limit of the signal region

Set by the acquisition, can be viewed with dpa or by typing s nuc1 etc.:
NUC1 - observe nucleus
SOLVENT - sample solvent

OUTPUT PARAMETERS
Can be viewed with dpp or by typing s sino :
SINO - signal to noise ratio

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r - real processed 1D data
1i - imaginary processed data (not used for sino real)
proc - processing parameters
<tshome>/exp/stan/nmr/lists/scl/
<NUC1.SOLVENT?> - scaling region file

OUPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
procs - processing status parameters

USAGE IN AU PROGRAMS
SINO

SEE ALSO
abs, absf, absd, bas [ 43], Analysis Commands [ 215], List of Processing Parameters [ 20]

7.21 sola

NAME
sola - Switch to solids line shape analysis mode.

DESCRIPTION
The command sola switches to solids line shape analysis mode.
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Analyse  Applications  Manage
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This procedure is completely described in the TopSpin Users Guide. To open this:
Click Help | Manuals | Analysis and Simulation | Structure Analysis Tools

SEE ALSO
solaguide [» 247]

7.22 solaguide

NAME
solaguide - Open the solids analysis guide (1D)

DESCRIPTION
The command solaguide opens a dialog box with a workflow for Solids Line Shape Analysis.

Analyse  Applications  Manage
A Proc Spectrum « | /\y AdjustPhase + | M Baseline + | A\ Calib. Axis » | Advanced + &0 -

221300t QAOHE Mkl v

4
M| SPECTRUM [PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID M Soids Line Shape Analysis Guide
search Q
= C:\BrukenTopSpimexamdata
[Fexamid_1H —
Slesamid_13c l {
Fpims . o aa i i . Enter z Define dipolar couplings
(12 -jmod - exam1d_1H 1 1 C:iBrukeriTopSpiniexamdata =3
3 - dept13s H Oy =
-4 - deptds - 1 yelospern
[exam2a_CH Set model type Start the terative fit
exam2a_HC Lo A )
[Hexam2d_HH
o
(exam_CMCse_1
eram_oMCse2 Le Setup sidebands Stop the fit
[ exam_CMCse_3 +
[} exam_DNMR_Me2NCOMe el
[ exam_DNMR _iprasic Lo e
exam_Daisy Define it range: Save model
Eexam_nmrquant n
(i exam_verffication
s Lo
Define nuclei Export calculated spectrum
+
< [ | » @
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This procedure is completely described in the TopSpin Users Guide. To open this:

Click Help | Manuals | Analysis and Simulation | Structure Analysis Tools

SEE ALSO

sola [» 246]

7.23

t1guide

NAME

t1guide - Open the relaxation analysis guide (2D)

DESCRIPTION

The command t1guide opens a dialog box with a workflow for relaxation analysis including

T1/T2.

Process [GEIES

A Proc Spectrum -

2D| *2 %

= pata [ BB

/\‘/ Adjust Phase ~

4
SPECTRUM F‘ROCF‘AP;‘ M

Applications

\jk Baseline «

- e 3

A\ Calib. Axis ~

Manage

CY TIENC LI - ?‘ﬂ\m‘ ‘
30l 2 2189 HL 4 A

Advanced «

(]

NMR Relaxation Guide

Search Q,
[=}C\Bruker\ TopSpin\examdata

Eleyelotri

¢ B -2z930 - 1H Cyclosporin

Sexam1d_1H

¢ [=1 - zg30 - 1H Cyclosporin

: “-# 1 -1H Cyclosporin

i B2 -zg30 - 1H Cholesterylacetat

FHexam1d_13C

[Hexam2d_CH

Hexam2d_HC

[+ exam2d_HH

[+ examad

[+ exam_CMCse_1

exam_CMCse 2

exam_CMCse 3

[ exam_DNMR_Me2NCOMe

[+ exam_DNMR_ipr2sic

exam_Daisy
exam_nmrquant
exam_gnmr_potency
exam_verification
nmrsim

e

AW

Structure | Portfolio

lFlot Portroiio [ =]

1: exam1d_1H 1 1 - C:/Bruker/TopSpin/

=]

Close |

Layout: E

+/10_H.xwp

Print: E

Detault Printer
Paper: A4

View:

R |

npand,

Display: @ Z,,@ka

Limits: ~ {J

Click here to insert new elements

Standard HNMR

Extract Slice

Peaks/Ranges

Relaxation Window

Start Calculation

Display Report

Print/Export

|l examid_1H 1 1 C'\BrukenTopSpinexamdata [1]

Position: 28 08, 12.13

This procedure is completely described in the TopSpin Users Guide. To open this:

Click Help | Manuals | General | User Manual.
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8 Print/Export Commands

This chapter describes TopSpin print, plot and export commands. Printing can be done
directly from the TopSpin interface or from the Plot Editor. The data window can be exported
into a graphics file. Commands are available for setting the plot title and, for 2D and 3D data,
the contour levels.

8.1 autoplot

NAME
autoplot - Plot data according to Plot Editor layout (1D, 2D)

DESCRIPTION

The command autoplot plots the current dataset according to a Plot Editor layout. The layout
must be specified with the processing parameter LAYOUT. This layout can be a standard
Plot Editor layout which is delivered with TopSpin or a user defined layout which has been set
up from the Plot Editor.

autoplot can take the following arguments:
-s setup.prt

Use printer setup file setup.prt instead of the printer setup that was saved with the layout
(not available in Windows version).

-IN

Remove N data sets from the portfolio and print again.
-n

Don‘t reset before printing.

-f

Force all 1D and/or 2D objects in the layout to use axis limits as used in TopSpin (uses the
F1P/F2P parameter for each direction).

-e output.ps

Create e.g. a Postscript file instead of printer output. Use the -2 option to see a complete list
of supported file formats.

-v
Show autoplot version number.

-h

Show help text.

-?

Same as -h.

For an extended description of autoplot please refer to the Plot Editor online help.

INPUT PARAMETERS
Set with edp or by typing layout etc.:
LAYOUT - Plot Editor layout
CURPLOQOT - Default plotter for Plot Editor
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INPUT FILES

<tshome>/plot/layouts/*.xwp - Bruker library Plot Editor layouts
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/

1r - real processed 1D data

procs - processing status parameters

intrng - integral regions

parm.txt - ascii file containing parameters which appear on the plot
title - default title file

outd - output device parameters

portfolio.por - Plot Editor portfolio (input file is it exists)

For a 2D dataset, the files 2rr, proc2s and clevels are also input.

USAGE IN AU PROGRAMS

AUTOPLOT
AUTOPLOT_WITH_PORTFOLIO
AUTOPLOT_TO_FILE(outputfile)
AUTOPLOT_WITH_PORTFOLIO_TO_FILE(outputfile)

SEE ALSO

plot [» 256], print [» 258], prnt [» 259]

8.2 exportfile
NAME

exportfile - Export data window to graphics file (1D,2D,3D)
DESCRIPTION

The command exportfile saves the contents of a data window in a graphics file of selectable

type, e.qg. .png, .tif, .wmf etc. It opens an Explorer window.

& bport ===
Lookn: | ) 1 v B2ErE-
& thumb.png Quickly change Directory to:
Documen
= Quickly change File Format to:
Bureau
w
< ,@
s
Wy
Ordinateur
@
Reéseau
Fiename: |
Files of type: | valid Formats: paf, png, ps, tif, tif, jpg. jpeg, bmp. v [ cancel ]

Here you can:
* Click or enter the name of the output file.
» Click OK.
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The resolution of such a screen dump equals the resolution of your screen. When you import
a graphics file into another program, you may lose information when resizing the graphics.

Entering exportfile on the command line is equivalent to clicking File | Export....
The pathname of the destination graphics file is available in the Windows clipboard.

OUTPUT FILES
<outputdir>
outputfile[.png, .jpg, Jjpeg, .bmp, .emf, .wmf] - graphics file

SEE ALSO
plot [» 256], autoplot [ 249], prnt [» 259], print [ 258]

8.3 edlev

NAME
edlev - Edit contour levels (2D,3D)

DESCRIPTION
The command edlev opens a dialog box in which you can set the contour levels of a 2D
dataset:
1 8536687 6 -8536687 6 -~
2 15366037.7 -15366037.7 |E‘
3 27658867 8 -27658867 8
4 497850621 -49785962 1
5 89614731.7 -89614731.7
6 161306517 1 -161306517 1
7 290351730 8 -200351730 8
8 522633115.5 -522633115.5
9 0.0 0.0
10 0.0 0.0 Y
Required parameters
Calculation method
(@) Muttiply by increment
() Add increment
Contour level sign
(@) Positive & Negative
(©) Posttive
() Negative
Positive Negative
Base level 170733752 -17073375.2
Level increment  1.800 1.800
Number of levels 8

Manual setup
This allows you to create an arbitrary sequence of levels
1. Enter the level values in the fields 1, 2, ... at the top of the dialog box.

2. Click Apply to update the display or OK to store the levels, update the display and close
the dialog box.
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Calculation
This allows you to easily create a geometric or equidistant sequence of levels.
1. Click one of the following items:

Multiply with increment

to create a geometric sequence of levels.

Add increment

to create a equidistant sequence of levels.
2. Enter the desired Base level , Level increment and Number of levels.
3. Click Fill to display and activate the sequence.

4. Click Apply to update the display or OK to store the levels, update the display and close
the dialog box.

The Contour level sign allows you to select positive or negative levels, or both.

Note that if you change the intensity interactively, for example with the buttons =z, /2 or #, the
contour levels are automatically adjusted. Entering edlev will show the adjusted levels and
clicking & will save them to disk.

INPUT AND OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
clevels - Contour levels

SEE ALSO

Is, rs commandr [ 70], (.Is, .It)

8.4  dpl

NAME
dpl - Save the displayed region (1D, 2D)

DESCRIPTION

The command dpl saves the displayed region in the parameters F1P and F2P. The
command can also be executed by right-clicking in the data window and selecting Save
Display Region To... This will open the dialog box shown:

Options.

0 Parameters F1/2 (e.g. used by 'restore display', ) [dpl]
7' Parameters ABSF1/2 (e.g. used by 'absf, apkf)

() parameters STSRISTSI (used by strip ft)

-‘:) Parameters SIGF1.2 (signal region) (used by 'sino'}

7' Parameters NOISF1.2 (noise region) (used by 'sino’)
-.:' A text file for use with other programs

Here select Parameters F1/2 and click OK.
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OUTPUT PARAMETERS
Can be viewed with edp or by typing f1p or f2p :
F1P - low field (left) limit of the plot region in ppm
F2P - high field (right) limit of the plot region in ppm

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - plot title

SEE ALSO
plot [» 256], prnt [ 259], print [» 258], autoplot [ 249]

8.5 .md, .md no_load, .md write

NAME
.md - displays spectra in multiple display
.md no_load - entering multiple display by ignoring other sessions
.md write - writes the assoc file containing the data set list for multiple display

DESCRIPTION

The following arguments of .md for controlling data sets from command line, AU-programs or
Python programs are available:

1. Specified data set names can be shown in the display by command .md:
2. Enter command and full pathname for a specified dataset in the TopSpin command line:

3. .md <PathToDataset1>\<expno1>\pdata\<procno> <PathToDataset2>\ <expno2>\pdata
\<procno>

4. The command .md no_load ignores the datasets stored in the last multiple display
session and enters the multiple display

5. The command .md write writes only the assoc file containing the data set list for multiple
display. Please note that the multiple display module is not started with this command.
Enter command and full pathname of specified dataset in the TopSpin command line:

6. .md write <PathToDataset1>\<expno1>\pdata\<procno> <PathToDataset2>\ <expno2>
\pdata\<procno>

Multiple display mode is supported for 1D and 2D spectra. For spectra with a dimension > 2
the selected slice (subplane) is shown.

8.6 parplot

NAME
parplot - select parameters to appear on the plot (1D,2D)

DESCRIPTION

The command parplot opens a dialog where you can select the acquisition and processing
parameters that must appear on the plot:
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Plot Param:

Show/Hide Parameters

Hide Show

Name Name

Date
Time.

B

INSTRUM
PROBHD
PULPROG
TD

SOLVENT
D

S
DS
SWH
FIDRES
AQ
RG

Parameters filter General Parameters Only v

(@) Acquisition Parameters () Processing Parameters

Please note: changes in hiding/showing acquisition parameters will affect newly acquired data sets only.

Save as... ” Open.. ” Restore Defaults ll Cancel

To select the acquisition parameters to be shown on the plot:

1. Enable the radio button Acquisition Parameters. By default, all acquisition parameters
are shown and the Hide column is empty.

2. In the Show column: select the parameters to be hidden.
3. Click the < button in the center of the dialog.

4. If desired, you can also select experiment specific (ased) parameters by selecting the
respective Parameter filter and repeating step 2 and 3.

To select the processing parameters to be shown on the plot:

Enable the radio button Processing Parameters.

By default, some processing parameters are shown while most are hidden.
In the Show column: select the parameters to be hidden.

Click the < button in the center of the dialog.

In the Hide column: select the parameters to be shown.

2R

Click the > button in the center of the dialog.
After selecting the acquisition and/or processing parameters click OK to save the selection.
The dialog offers the following buttons:

» Save as... : save the current selection under a user defined name

* Open... : open a user defined selection

* Restore Defaults : restore the TopSpin default selection

* OK: save the current selection

» Cancel : Close the dialog

The Save as... and Open button allow to store several selections. Note that these can only
be activated from the parplot dialog by using the Open and OK buttons, respectively and
then count for all data set.

Only parameters selected with parplot will appear on the plot (on datasets created with
TopSpin 1.3 or older, first remove the files format.temp in the dataset EXPNO and parm.txt in
the dataset PROCNO).

This counts for both interactive plotting (command plot) and automated plotting (command
autoplot).
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INPUT AND OUTPUT FILES
<tshome>/exp/stan/nmr/form/acqu.l
normpl - acquisition parameters that appear on the plot
<tshome>/exp/stan/nmr/form/proc.|
normpl - processing parameters that appear on the plot
<tshome>/exp/stan/nmr/form/
<name> - user defined selection of acquisition/processing parameters

INPUT AND OUTPUT FILES
parplot [ 253]

8.7 edti

NAME
edti - Set the data set title (1D, 2D, 3D)

DESCRIPTION

The command edti allows you to define the data set title. Entering this command is
equivalent to clicking the Title tab. Changes in the title will automatically appear in the data
window after clicking the Spectrum or Fid tab.

The title defined with edti will also appear on plots created with prnt or autoplot.
The command edti replaces the formerly used command setti which is still available.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
title - plot title

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
title - plot title

SEE ALSO
edtix [» 255], plot [» 256], pmt [» 259], print [» 258], autoplot [» 249]

8.8 edtix

NAME
edtix - Set the data set title (1D, 2D, 3D)

DESCRIPTION

The command edtix allows you to define the data set title with an external editor. It uses the
editor that is defined in the User Preferences. To set this editor:

» Click Preferences | Text Editors | Preferred text editor | Change
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The title will appear in the data window and on plots created with prnt or autoplot.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
title - plot title

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
title - plot title

SEE ALSO
edti [» 255], plot [» 256], prnt [ 259], print [» 258], autoplot [ 249]

8.9 plot

NAME
plot - Open the Plot Editor (1D, 2D)

DESCRIPTION

The command plot starts the Plot Editor with the current dataset and the layout defined by
the processing parameter LAYOUT.

A Proc Spectrum + | /\y Adjust Phase + | A Baseline » | /A\ Calib. Axis + | Advanced ~ af -~ DB ®m

2|2 $| 06 G| wwE FT| ‘ ‘
alr IQQQEE «»e 2l [ A

- 4
=pata [ B8 A » SPECTRUM PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE |PLOT|FID

search a7

Layout: E

+/1D_Hxwp
Print: (B3]
Default Printer
Paper- A4

View:

Limts: € 3..2%]
oser () (@

Click here to insert new elements:

Standard N

Y TN

T T T T T T T T T T
9 B 7 5 5 4 3 2 1 0 ppm

Structure
lProt Portrolio (=

1: exam1d_1H 11 - C /Bruker/TopSpini

< 3 >

| L examtd_1H 1 1 C:BrukeriTopSpin\examdata 1]
—

The plot limits of all data objects will be the same as in TopSpin. The command plot can take
various arguments and can be used as follows:

The command plot can be used with the following arguments:
(no option) Force all data objects to use limits from TopSpin
-r Apply Reset Actions on all objects after loading the layout
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-n Do not change anything after loading the layout
-p myfile.por Load the portfolio file myfile.por
-i Ignore a portfolio.por file found in the data set

The main window of the Plot Editor consists of a drawing area, a menu bar and a toolbar
which offers various graphical objects. Here you can display objects like FIDs, one- or two-
dimensional NMR spectra, Stacked Plots, parameter lists and titles. You can add integral
curves and peak lists to a spectrum, combine several spectra to a stacked plot draw
projections around a 2D spectrum.

Furthermore, the Plot Editor offers a set of so-called graphic primitives like lines, text,
rectangles and bezier curves. You can place these objects anywhere on the screen and
change their appearance. They can be superimposed on NMR-related graphics. All objects
can be moved and resized interactively and for each object a range of editing modes is
available.

The TopSpin command autoplot allows you to plot a spectrum using a Plot Editor layout.
For a full description, please click:
Click Help | Manuals | Automation and Data Publishing | Data Publishing

INPUT PARAMETERS
Set with edp or by typing layout etc.:
LAYOUT - Plot Editor layout
CURPLOT - Default plotter for Plot Editor

INPUT AND OUTPUT FILES
<tshome>/plot/layouts/*.xwp - Bruker library Plot Editor layouts
portfolio.por - Plot Editor portfolio (input file is it exists)
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
layout.xwp - Plot Editor layout
last_plot.xwp - Last stored Plot Editor layout
portfolio.por - Plot Editor portfolio

INPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
1r - real processed 1D data
procs - processing status parameters
intrng - integral regions
parm.txt - ascii file containing parameters which appear on the plot
title - default title file
outd - output device parameters
For a 2D dataset, the files 2rr, proc2s and clevels are also input.

SEE ALSO
print [ 258], prnt [» 259], autoplot [» 249]
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8.10  print

NAME
print - Open print dialog box (1D, 2D, 3D)

DESCRIPTION
The command print opens the following dialog box:

& Print [Ctrl+P] - prnt @
Options
(@) Print active window [prnf]
() Print with layout - start Plot Editor [plot]
() Print with layout - plot directly [autoplot]

Required parameters
LAYOUT | +1D_H.xwp v

Use plot limits Fill data set list

(@) from screen / CY )
) ) from your default portfolio
from layout's automation actions

as saved in Plot Editor from portfolio saved in data set

Override plotter saved in Plot Editor.

CURPLOT

I oK H cancel H Help ]

Here, you can choose from three print options:
* Print active window [prnt]

» The data window is printed as it is displayed on the screen. Before printing starts, the
operating system print dialog box will appear where you can, for example, select the
printer and printer properties.

 Print with layout - start Plot Editor [ plot]

« If you select this option and click OK, the Plot Editor will be started. This option is
equivalent to entering plot on the TopSpin command line.
 Print with layout - plot directly [ autoplot ]

 Selecting this option activates the Plot Editor layout list box. Select the desired layout
and click OK to print. Standard layouts are delivered with TopSpin. They use the Windows
default printer. User defined layouts use the printer defined in the Plot Editor. On a 1D
dataset, only 1D layouts are listed, on a 2D dataset only 2D layouts are listed etc.

For the last two options, the following required parameters are available:
Use plot limits

» from screen/ CY - the plot limits and maximum intensity are used as they are on the
screen (processing parameter F1P, F2P and CY, respectively)

 from Plot Editor Reset Actions - the plot limits and maximum intensity are set according to
the Plot Editor Reset Actions (right-click inside the Plot Editor data field and choose
Automation to set the Reset Actions).

» as saved in Plot Editor - the plot limits and maximum intensity are set in the specified
layout
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Fill dataset list

 from your default portfolio - the portfolio contains the current TopSpin dataset plus the
data from the default Plot Editor portfolio

» from port folio saved in dataset - the portfolio contains the current TopSpin dataset plus
the data from the portfolio stored in this dataset

Override Plotter saved in Plot Editor

If enabled, the plotter defined in the Plot Editor layout will be overridden by the plotter defined
by the processing parameter CURPLOT.

For each Option/Required Parameter combination, the corresponding command line
command is shown in the title bar of the dialog box. In the example above this is the
command plot -f.

INPUT FILES
See the description of prnt, plot and autoplot

SEE ALSO
prnt [» 259], plot [+ 256], autoplot [» 249]

8.11 prnt

NAME
prnt - Print the current dataset (1D, 2D, 3D)

DESCRIPTION

The command prnt prints the current dataset as it is shown on the screen. Before printing
starts, the operating system print dialog box will appear. Here you can, for example, select
the printer and printer properties.

2 Jprint =5
General | Page Setup | Appearance
Print Service
Name: Canon iP4700 series iv Properties. ..
Status: Accepting jobs
Type:
Info: [ Print To Eile
Print Range Copies
@Al Number of copies: 1
(©) Pages 1 To|1 Collate

print [» 258], plot [» 256], autoplot [» 249]
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8.12 savelogs

NAME
savelogs - Save lodfiles
DESCRIPTION
savelogs is mainly used for debugging purposes. This tool will collect support information
about the current TopSpin installation (log and configuration files, by default no NMR data)
and allows to transfer it to Bruker. It offers a Comments field to enter a description of your
issue.
Note: If already in contact with Bruker, give a reference to a mail or phone call or ticket
number.
If issues with spectra are observed, please add the respective NMR data with the Additional
files or directories option.
The file transfer process has been changed from ftp to a https secured transfer method.
This tool is also available in the menu bar:
* Click Manage | Commands | Collect & Save LogFiles
The Execute Savelogs window is displayed:
& Brecute Savelogs - o e
This tool will collect support infermation about your current TOPSPIN installation
(log and configuration files, by default no NMR data) and allows you to transfer it to Bruker.
Support token
Please enter your support token if available:
Additional files or directories
Additional files or directories to be included in the "savelogs" file can be entered in the
text field below (press "Enter” or "Add" button after each file or directory) or selected
with the "Browse" button.
Add Browse
Delete Clear
Comment
Help || Execute
The recommended token will be provided by the Bruker support. If not available, enter your
name and the name of your institution or company.
Once the savelogs command has created the savelogs file, the window changes and offers
a direct upload of the file to Bruker.
260/ 398
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& Details

Al files will be saved to the file: "TopSpinSupport_John-Doe_INCA2W10_nmrsu_2018-06-14T18.02".

| Hide details

T TN e

Details
g e n
zipping file conffinstriremote_spect/inmrusers/ user_groups

Zzipping file confiinstriremote_spectinmrusers/.user_time

zipping file confiinstriremote_spect/inmrusers/ vtopts

zipping file confiinstriremote_spect/inmrusers/ webusers

zipping file conflinstriremote_spect/inmrusers/inmracct brief

zipping file confiinstriremote_spect/inmrusers/inmracct ful

zipping file conffinstriremote_spect/inmrusers/inmr

zipping file conflinstriremote_spect/inmrusers/nmrsu

zipping file confiinstriremote_spect/inmrusers/root

zipping file conffinstriremote_spect/inmrusers/samtrack

zipping file savelogs/SavelogsComment txt

zipping file confiinstr/solvents.xml

zipping file install.log

remove file C:/Bruker/TopSpind.0.4.b.8/savelogs/SavelogsComment txt

The savelogs resuttfile
C/Bruker/TopSpin4.0.4 b 8/savelogs/ TopSpinSupport_John-Doe_INCA2W10_nmrsu_2018-06-14T18.02 zip

has successfully been generatedt!
<
Additional Actions

Press the "Send" button to send this file to Bruker. If this is not possible use the "Open” button
to open a file browser with the location of the file and send it for example as EMail attachment.

Press the "Send" button to transfer the "savelogs" file to Bruker Send

Press the "Open” button to open the directory of the "savelogs"file | Open

Close

» Click Send to transfer the file and notify your Bruker Support team member once the
upload has been completed.

» Click Open to see the resulting savelogs file for other transfer options.

When the transfer has finished a message window is displayed. Click Close.

Send b3
&

0 "Savelogs" file was successfully transferred to Bruker

If TopSpin cannot be started:
e Under Windows:

— Click the Bruker Utilities<topspin version> icon on your desktop. An Explorer will be
opened.

— Double-click Miscellaneous .
— Execute the script savelogs .
» Under Linux:
— Open a shell.
— Enter savelogs .
* Under macOS:
— Open Applications - <topspin version> Utilities .
— Execute savelogs .

INPUT FILES

User-specific installation files like history files etc. named:
<tshome>/prog/curdir/<user>/*
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OUTPUT FILES
<TS home>\savelogs\TopSpinSupport_<Token><user><YY><MM><DD><HH><MM>.zip

SEE ALSO
hist [» 371]
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9 Dataset Handling

This chapter describes all TopSpin commands which can be used to read or write or delete
datasets.

9.1 copy

NAME
Copy - Copy the contents of the current data window to the Clipboard (nD)

DESCRIPTION

Under Windows, the command copy copies the contents of the current data window to the
clipboard. The data are copied as a bitmap (in TopSpin 2.0 and older, data were copied in
WMF format). To copy the data as a windows metafile, use the command copy wmf.

On Linux is the screen dump (png format) copied to a temporary file, the pathname of this file
is copied to clipboard.

Entering copy on the command line is equivalent to clicking File | Copy in the menu.

SEE ALSO
paste [» 284]

9.2 dalias

NAME
dalias - Create an alias name for a dataset (nD)

DESCRIPTION
The command dalias creates or interprets alias names for TopSpin data.

Entering the command dalias without arguments displays a help message with a summary of
all options:

‘dalias' command usage:

dalias add <alias name> <name> <expno> <procno> <dir> <[user]>
dalias add <alias name> <data id: full path>
dalias pr <alias name> # print in topspin syntax
0 dalias prgen <alias name> # print as file path
dalias rm <alias name> # remove
dalias prall # print in topspin syntax
dalias prallgen #print as file path
dalias rmall
<alias name> MUST START WITH A LETTER!
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The command requires various arguments and can be used as follows:

Create alias names
dalias add <alias> <name> <eno> <pno> <dir> <usr>
Create the alias name <alias> for the specified dataset, e.g.:

dalias add e1h exam1d_1H 1 1 C:/bio joe

dalias add <alias> <pathname>

Create the alias name <alias> for the specified dataset, e.g.:
dalias add e1h C:/bio/data/guest/nmr/exam1d_1H/1/pdata/1

Show full names on the screen
dalias pr <alias>
Print the name, expno, procno, dir and user of the specified alias name.

dalias prgen <alias>
Print the full pathname of the specified alias name.

dalias prall
Print the name, expno, procno, dir and user of all alias names.

dalias prallgen
Print the full datapath of all alias names.

Remove alias names
dalias rm <alias>
Remove the specified alias name.

dalias rmall
Remove all alias names.
Note that removing alias names does not remove the corresponding data.

SEE ALSO

re, rep commandr [» 285]
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9.3 del, dela, delp, deldat, delete

NAME
del - Delete data (nD)
dela - Delete raw data (nD)
delp - Delete processed data (nD)
deldat - Delete data acquired at certain dates (nD)
delete - Open the delete dialog box (nD)

SYNTAX
del* [<name>]

DESCRIPTION

Delete commands can be started from the command line or from the delete dialog box. The
latter is opened with the command delete:

Browse Options

‘_é,' An entire data set with all EXPNOs/PROCNOs
() Acquisition data

‘,:) Processed data

(7) Data acquired at certain dates
) 1D raw data ("fid")

() 1D processed data (“1r/1i")

(©) 2D/3Dsetc. raw data ("ser”)

() 2D processed data ("2rr/2ii.")
() Imaginary processed data ("11..")
©) macro

() AU program

() Python program

() Puise program

() Parameter list

() Miscellaneous' file

Required parameters
Name = *
Data directory = |C:/Bruker/TopSpin/examdata

This dialog box has several options, each of which selects a certain command for execution.

The commands del, dela, delp and deldat allow you to display a list of datasets. Such a list
includes datasets containing raw and/or processed data as well as empty datasets which only
contain parameter files. You can select one or more datasets in the list to mark them for
deletion and then click OK to actually delete them.

An entire dataset with all expnos/procnos

This option selects the command del for execution. It lists datasets, only showing the dataset
name. To delete data, select one or more datasets and click OK. The marked datasets are
entirely deleted, including data files, parameter files and the data name directory.
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Tl )

Data directory = C-/Bruker/TopSpin/examdata
Options.
‘é,' Delete the selected data sets with all their EXPNOs and PROCNOs

exam3d
exam CMCse 1
exam CMCse 2
|exam CMCse 3
iexam DNMR_Me2NCOMe
exam DNMR _ipr2sic
exam_Dais)
|exam_nmrquant
|exam_gnmr_potenc
exam verification
Sim

nmr:

Acquisition data

This option selects the command dela for execution. It. It lists datasets showing a separate
entry for each experiment number (expno). Each entry shows the dataset NAME, EXPNO,
ACQU.DATA and SIZE. Datasets which do not contain raw data are displayed with
ACQU.DATA none. To delete data, select one or more datasets and check one of the
following check boxes:

* Delete the selected EXPNOs with all their PROCNOs to delete the expno directory.
* Delete the raw data files of the selected EXPNOs.

& dela ==

Data directory = C/Bruker/TopSpin/examdata
Options
(© Delete the selected EXPNOS with all their PROCNOS
(© Delete the raw data files of the selected EXPNOs

EXPNO ACQU. DATA SIZE

k4
I

7 B :
1%‘ ser. 11+
= .

Processed data

This option selects the command delp for execution. It lists datasets showing a separate
entry for each processed data number (procno). Each entry shows the dataset NAME,
EXPNO, PROCNO, PROC.DATA and SIZE. Datasets which do not contain processed data
are displayed with PROC.DATA none. To delete data, select one or more data sets and
check one of the following check boxes:

* Delete the selected PROCNOs to delete the procno directories.
* Delete the processed data files of the selected PROCNOs.
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& delp =

Data directory = C:/Bruker/TopSpin/examdata

(©) Delete the processed data files of the selected PROCNOS.

EXPNO PROCNO PROC. DATA| siZE

BaEs

m

Data acquired at certain dates
This option selects the command deldat for execution and lists all data sets chronologically.

When started from the command line, del* commands can take one argument which may
contain wild cards. Examples:

dela exam1d* - List all data sets whose name starts with exam1d
dela exam1d??? - List all data sets whose name is exam1d plus three extra characters

del* commands only list and delete the datasets of current user. The current user here refers
to the user part of the data path of the currently selected dataset.

Please distinguish:
* The user part of the data path.
» The owner of the data set.
* The user who runs TopSpin.

Usually these three things are the same, i.e. a user works on his own data. However, the
user part of the data path can be any character string and does not have to correspond to a
user account on the computer. Furthermore, the user who runs TopSpin might work on
someone else’s data. In this case, he/she may or may not have the permission to delete this
dataset. In the latter case, the del* commands will not delete the dataset but show an error
message instead.

OUTPUT FILES

For dela: Delete raw data files of the selected EXPNOs:
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - acquisition audit trail

For delp: Delete processed data files of the selected PROCNOs:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
auditp.txt - processing audit trail

SEE ALSO
delf, dels [ 268]
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9.4 delf, dels, delser, del2d, deli

NAME
delf - Delete raw data (1D)
dels - Delete processed data (1D)
delser - Delete raw data (2D,3D)
del2d - Delete processed data (2D,3D)
deli - Delete imaginary processed (nD)
delete - Open delete dialog box (nD)

SYNTAX

del* [<name>]

DESCRIPTION

Delete commands can be started from the command line or from the delete dialog box. The
latter is opened with the command delete:

& | delf =

Browse Options

'.t.'Aﬂ entire data set with all EXPNOs/PROCNOs

() Acquisition data

(") Processed data

() Data acquired at certain dates
SRR ]

(7)1D processed data (111"

(7) 2Dr3Drete. raw data ("ser”)

(02D processed data ("2rr/2ii.")

() Imaginary processed data ("1i ")

©)macro

(G

(©) AU program

() Python program
() Pulse program

( _ ) Parameter list

() 'Miscellaneous' file

Required parameters
Name = *
Data direciory = C:/Bruker/TopSpin/examdata

l oK H Cancel H Help ]

This dialog box has several options, each of which selects a certain command for execution.

The commands delf, dels, delser, del2d and deli display a list of data sets. Such a list only
includes data sets which contain data files. As opposed to commands like del and dela, they
do not show empty data sets. You can select one or more data sets to mark them for deletion
and then click OK to actually delete them.

1D raw data

This option selects the command delf for execution. It lists 1D datasets which contain raw
data showing a separate entry for each experiment number (expno). Each entry shows the
dataset NAME, EXPNO, ACQU.DATA and SIZE. To delete data, select one or more data
sets and check one of the following check boxes:

* Delete selected EXPNOs to delete the expno directory.
* Delete raw data files of the selected EXPNOs.

268 /398 H9776SA3_4_004



Dataset Handling

& deif ==
Data directory = C-/Bruker/examdata
Options
© Delete tne selected EXPNOS with all their PROCNOS
© Delete the raw data files of the selected EXPNOS
EXPNO ACQU. DATA SIZE
1] fid P
2| fid T
Kl fid
L] fid
272
23
g
z
d
Oile fid
Olle fid
Ole fid
Olle fid
ONe fid
OMe L4
ONe
0 7
e
0 3
0 3
Olle 3 i
{faYal¥ 4

1D processed data
This option selects the command dels for execution. It lists 1D datasets which contain
processed data showing a separate entry for each processed data number (procno). Each
entry contains the data set NAME, EXPNO, PROCNO, PROC.DATA and SIZE. To delete

data, select one or more data sets and check one of the following check boxes:
* Delete the selected PROCNOs to delete the procno directories.
» Delete processed data files of the selected PROCNOs.

& dels =)
Data directory = C:/Bruker/examdata
Options
© Delete the selected PROCNOS
© Delete the processed data files of the selected PROCNOS
NAME EXPNO PROCNO PROC. DATA size
13 1 -
13 2 M
13 3
13 4
13 222
13 223
H
H
IH 999
AH i
MR eZNCONe
NMR Me2NCONe
R MeZNC
NMR Me2NCONe
NMR MeZNCOMe
NMR Me2NCONe
NMR MeZNCOMe
NMR Me2NCONe
R MeZNC
MR MeZNCONe
NMR MeZNCOMe
MR MeZNCONe
NMR MeZNCOMe o
MR MeZNCONe
m DNMR MeZNCOM
MR ipr2sic
NMR Ipr2Sic
MR ipr2sic i
DR e

2D/3D raw data

This option selects the command delser for execution. It lists 2D and 3D data sets which
contain raw data showing a separate entry for each experiment number (expno). Each entry
shows the data set NAME, EXPNO, ACQU.DATA and SIZE. To delete data, select one or

more data sets and check one of the following check boxes:
* Delete selected EXPNOs to delete the expno directory.
* Delete raw data files of the selected EXPNOs.
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2D processed data

This option selects the command del2d for execution. It lists 2D data sets which contain
processed data showing a separate entry for each processed data number (procno). Each
entry shows the data set NAME, EXPNO, PROCNO, PROC.DATA and SIZE. To delete data,
select one or more data sets and check one of the following check boxes:

* Delete selected PROCNOs to delete the procno directories.
» Delete processed data files of the selected PROCNOs.

Imaginary processed data

This option selects the command deli for execution. It lists data sets which contain 1D, 2D or
3D imaginary data showing a separate entry for each processed data number (procno). Each
entry shows the dataset NAME, EXPNO, PROCNO, PROC.DATA and SIZE. Only the
imaginary processed data files are deleted. Raw data, processed data and parameter files
are kept. To delete data, mark one or more data sets and check:

Delete imaginary processed data of the selected PROCNOs.

When started from the command line, del* commands can take one argument which may
contain wild cards. Examples:

delf exam1d*

List all data sets whose name starts with exam1d

delf exam1d???

List all data sets whose name is exam1d plus three extra characters

del* commands only list and delete the data sets of current user. The current user here refers
to the user part of the data path of the currently selected data set. Please distinguish:

* The user part of the data path.
* The owner of the dataset.
* The user who runs TopSpin.

Usually these three things are the same, i.e. a user works on his own data. However, the
user part of the data path can be any character string and does not have to correspond to a
user account on the computer. Furthermore, the user who runs TopSpin might work on
someone else’s data. In this case, he/she may or may not have the permission to delete this
data set. In the latter case, the del* commands will not delete the data set but show an error
message instead.

OUTPUT FILES

For delf/delser: Delete raw data files of the selected EXPNOs:
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - acquisition audit trail

For dels/del2d/deli: Delete processed data files of the selected PROCNOs:
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
auditp.txt - processing audit trail

SEE ALSO
del, dela [ 265]
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9.5 dir, dira, dirp, dirdat, browse

NAME
dir - List datasets (nD)
dira - List raw data (nD)
dirp - List processed data (nD)
dirdat - List data acquired at certain dates (nD)
browse - Open data list dialog box (nD)

DESCRIPTION

Commands to list data directories can be started from the command line or from the directory

Browse Options

O- An entire data set with all EXPNOs/PROCNOs
() Acquisition data

() Processed data

() Data acquired af certain dates

() 1D raw data ("fid")

() 1D processed data ("1r/Ai")

() 2D/3Dletc. raw data ("ser”)

() 2D processed data ("2rr/2ii ")

Required parameters
Name = *

Data directory = |C/Bruker/TopSpin/examdata

[ ok |[ Cancel H Help ]

This dialog box has several options, each of which selects a certain command for execution.

The commands dir, dira, dirp and dirdat display all data sets containing raw and/or
processed data as well as empty data sets which only contain parameter files. You can mark
one or more entries in the list and click:

Display selected data - to display the data in the current data window.
or
Display selected data in a new window - to display the data in a new data window.

When multiple entries were marked, they will be shown in one data window in multi-display
mode.
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An entire data set with all EXPNOs/PROCNOs

This option selects the command dir for execution. It lists data sets, showing the data names
only.

Data directory = C:/Bruker/TopSpin/examdata
Options

SE
DNMR_Me2NCOMe:
DNMR_ipr2sic

iexam_gnmr_potency
lexam_verification

Acquisition data

This option selects the command dira for execution. It lists data sets showing a separate
entry for each expno. Each entry shows the data set NAME, EXPNO, ACQU.DATA and
SIZE. The entry file refers to the data files and can be fid (1D raw data), ser (2D or 3D raw
data) or no raw data.

™M =)

Data directory = C/Bruker/TopSpin/examdata

Options
Display selected data
() Display selected data in a new window

NAME ACQU. DATA

exami
exam1
exam1
exami
exam1
exam1
exama2d
exama2d
examad
examad
examad
exam2

exam2d
examad
exam
exam
exam
exam
exam
exam
exam
exam
exam
exam
exam
exam
exam
exam

m

fid
ser -

coar

0 [P | == | 0 LT e |40 PN | 0| |0 | D | | |0 | | |0 | b | b |0 | b e 200 [P0 | =2

D00 000000000000
b3 [0 L (R [ M D [

[ ok |[ cancet || bep |

2721398 H9776SA3_4_004



Dataset Handling

Processed data

This option selects the command dirp for execution. It lists data sets showing a separate
entry for each processed data number (procno). Each entry shows the data set NAME,
EXPNO, PROCNO, PROC.DATA and SIZE. The type refers to the name of the data files and
can be 1r 1i (processed 1D data), 2rr 2ir 2ri 2ii (2D raw data), 3rrr, 3rri, .. (processed 3D data)
or no processed data.

Data directory = C:/Bruker/TopSpin/examdata

Options
{é} Display selected data

g;) Display selected data in a new window

PROCNO PROC. DATA

1i 1r
1i 1r
<nones
<nones
1i 1Ar
<none>

2
<none>
<none>
<none>

2
<none>
<none>
<nonex
1 1r
<nonex

<none>
<none=
<none=
<none=
<none=
<none>
<none>
<none>
<none>
<nonex
<nonex
<nonex -

R = (D jen [ e o = Jo s e o =2 | s o |

Data acquired at certain dates

This option selects the command dirdat for execution and lists all data sets chronologically.

Data directory = C:/Bruker/TopSpin/examdata
Options
{:{)} Display selected data
(") Display selected data in a new window

NAME

exam2d CH
exam DNMR
exam DNMR
exam DMMR
exam DMMR
exam DNMR
exam DNMR
exam DNMR
exam DNMR
exam DNMR
exam DNMR

(D |0 |(D | (D (D | (D | (D |(D D |D (D |

1

LlalolalmlelaiS ol =ilolelos!

l oK ” Cancel H Help ]
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When started from the command line, dir* commands can take one argument which may
contain wild cards. Examples:

dir exam1d*
List all data sets whose name starts with exam1d.
dir exam1d???

List all data sets whose name is exam1d plus three extra characters.

INPUT FILES

SEE ALSO

<dir>/data/<user>/nmr/<name>/<expno>/

fid - 1D raw data

ser - 2D or 3D raw data
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data

2rr, 2ir, 2ri, 2ii - processed 2D data

3rrr, 3irr, 3rir, 3iir - processed 3D data

dirf, dirs, dirser, dir2d, browse [» 274], find, search [» 277], open [» 283], re, rep, rew, repw
[r 285], reb [» 287]

9.6 dirf, dirs, dirser, dir2d, browse
NAME
dirf - List raw data (1D)
dirs - List processed data (1D)
dirser - List raw data (2D,3D)
dir2d - List processed data (2D,3D)
browse - Open the list data dialog box (nD)
SYNTAX
dir* [<name>]
DESCRIPTION
The dir* commands display a list of data sets according to certain criteria. They can be
started from the command line or from the browse dialog box:
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& dirf (3
Browse Options
() An entire data set with all EXPNOS/PROCNOS.
() Acquisition data
(0 Processed data
() Data acquired at certain dates
(@ 1D raw data ("fid")
©1D processed data ("1r/1i")
() 2D/3Dletc. raw data ("ser")
() 2D processed data ("2rr/2ii.")

Required parameters
Name = *
Data directory = | C:/Bruker/TopSpin/examdata

FoK 1| cancel || Hep |

» Click OK to display the raw data.

Data directory = C-/Bruker/TopSpin/examdata
Options
(@) Display selected data
() Display selected data in a new window

NAME AcQUu. DATA
exam1d 13C

NR Me2NCOMe
NMR Me2NCOMe

OMe:

NMR Me2NCOMe

NMR Me2NCOMe A

NMR prasic -~
DAILID inrdein

The commands dirf, dirs, dirser and dir2d display a list of data sets. This list only includes
data sets which contain certain data files. As opposed to commands like dir and dira, they do
not show empty data sets. You can mark one or more datasets in the list and click:

Display

To display the data in the current data window.
or

Display in new window

To display the data in a new data window.

When multiple entries were marked, the will be shown in one data window in multi-display
mode.

1D raw data

This option selects the command dirf for execution. It lists 1D data sets which contain raw
data showing a separate entry for each experiment number (expno). Each entry shows the
data set NAME, EXPNO, ACQU.DATA and SIZE.

1D processed data

This option selects the command dirs for execution. It lists 1D data sets which contain
processed data showing a separate entry for each processed data number (procno). Each
entry shows the data set NAME, EXPNO, PROCNO, PROC.DATA and SIZE.
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2D/3D raw data

This option selects the command dirser for execution. It lists 2D and 3D data sets which
contain raw data showing a separate entry for each experiment number (expno). Each entry
shows the data set NAME, EXPNO, ACQU.DATA and SIZE.

2D processed data

This option selects the command dir2d for execution. It lists 2D data sets which contain
processed data showing a separate entry for each processed data number (procno). Each
entry shows the data set NAME, EXPNO, PROCNO, PROC.DATA and SIZE.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D raw data
ser - 2D or 3D raw data
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
2rr, 2ir, 2ri, 2ii - processed 2D data
3rrr, 3irr, 3rir, 3iir - processed 3D data

SEE ALSO
dir, dira, dirp, dirdat, browse [» 271], find, search [ 277], re, rep, rew, repw [ 285], reb
[ 287]

9.7 edc2

NAME

edc?2 - Define second and third data set.

DESCRIPTION

The command edc2 opens a dialog box in which you can define the second and third data
set:

Please specify data seis 2 and 3:
NAME =  |[EEmEeRey exam2d_CH

EXPNO = 1 1

PROCNO = 2 3

DIR= Cr\BrukenTopSpin\examdata Cr\BrukenTopSpiniexamdata

You can define the NAME, EXPNO, PROCNO and DIR (disk unit). Note that these are all
parts of the data path name:
<dir>\<name>\<expno>\pdata\<procno>

The second data set is used by 1D commands like add, duadd, mul, div and addfid and by
2D commands like add2d, mul2d and addser. The second data set is, however, usually set
from the add/multiply dialog box (command adsu).

The third data set is used by the 1D command add when entered from the command line and
in various AU programs (macro DATASETS3).
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INPUT AND OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
curdat2 - definition of the second data set

SEE ALSO

mul, mulc, nm, div [» 71], add2d, mul2d, addser [» 99], add, duadd, addfid, addc, adsu [ 45]

9.8 find, search

NAME

Find - Find data according to specified criteria (nD).

DESCRIPTION

The command find allows to find TopSpin data according to various criteria.
* To open the Find data window (see figure below)

— In the Browser and search window click Find
Search: Find

— orin the command line enter Find
— or enter Ctrl+f find ].

» Enter the search items in the upper part of the dialog. Note that:
— It will be searched for items containing the specified string.

— Exact matching is performed for data set variables, NAME, EXPNO, PROCNO and
USER, if the checkboxes at the right are enabled.

— The search is restricted to data created between the specified dates. Note that this
refers to the acquisition date.

— The Reset mask button resets the default criteria.

» Select the Data directories to be searched in the lower part of the dialog. If no directories
are selected, all will be searched.

r n
& Find data =

Searching will be performed in all data directories
marked in the data directories list below!

The checkboxes at the right will enforce exact matching if enabled.
NAME |
EXPNO
PROCNO
Title

al

Pulse Prog.
SPECTYP
Dimension Any A
Data type Any
Date, from: mm/dd/yy

Date, till: mm/dd/fyy

Data directories

examdata
eng

[ ok |[ Resetmask || cancel || mep |

» Click OK to start the search and display the result.
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& Search result (3]

Found: 58 Data Sets.
Please right-click in a list for more options!

1] |«
examid_13C 2 1 C:\Bruker\TopSpiniexamdata 1 2 47

examid_13C 3 1 Cl\BrukenTopSpiniexamdaia 1 3 =
exam1d_13C 4 1 C\BrukenTopSpin\examdaia 1

examid_1H 1 1 C:\BrukenTopSpin\examdata 1 L
examid_1H 2 1 C:\BrukenTopSpin\examdata 1

exam2d_CH 1 1 C:\Bruker\TopSpiniexamdata 2 | hxcogf

exam2d_HC 1 1 C-\Bruker\TopSpiniexamdata 2 | hmgcgpaf

exam2d_HC 2 1 Ci\Bruker\TopSpin\examdata 2 | hmbcgpndgf

exam2d_HC 3 1 Cl\Bruker\TopSpin\examdata 2 | hsqcedeigpsp.3

exam2d_HH 1 1 C)\Bruker\TopSpiniexamdaia 2 | cosygpgf

exam2d_HH 2 1 C)\Bruker\TopSpiniexamdatia 2 | cosygpmiqf

exam2d_HH 3 1 C)\BrukenTopSpin\examdata 2 | mievph

exam3d 1 1 C’\Bruker\TopSpiniexamdata 3 | hcehdigp3d

exam_CMCse_1 1 1 C)\BrukenTopSpin\examdata 1|zg

exam CMCse 1 2 1 C)BrukerTopSpin\examdaia 2 | cosygpmigl i

 (ospey | [cose |

Note: when exiting TopSpin, the search criteria will be saved as default.

How to Display one of the Found Data Sets

In the search result window:
1. Click one or more data sets to select them.

2. Click Display to display the selected data set(s) in the current data window. If multiple
data sets are selected they are displayed in the new data window in multiple display
mode.

The search result window offers a right-click context menu with various options:

Display
Display In Mew WWindow
Display As 2D Projection
Sort This Column
Sort + Reverse

¥ Show Details
Save selection in file...
Add selection to dataset group...
File Properties
Files

Process Selected Dataszets ...

Display

Display the selected data set(s) in the current data window. If multiple data sets are selected
they are displayed in the same data window in multiple display mode. Equivalent to clicking
the Display button or pressing Enter.

Display in New Window

Display the selected data set(s) in a new window. If multiple data sets are selected they are
displayed in the one new data window in multiple display mode.

Display as 2D Projection

Display the selected data set as a projection of the current 2D data set. A dialog will appear
allowing you to choose F1-projection, F2-projection or both. If multiple data sets are selected,
only the first one is considered. If the current data set is not a 2D data set, nothing happens.

Sort This Column

2781398
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Sort the selected column in ascending order.

Sort + Reverse
Sort the selected column in descending order.

Show Details
Show/hide the data set details Dimension, Pulse program and Acquisition date.

Save Selection to File..

Save the list of selected data sets in a text file. First opens a file dialog where you can select
or specify a file name. The saved data set list can, for example, be used for serial processing
(command serial, see also Process Selected Data sets below).

Add Selection to data set group..

Add the list of selected data sets to a data set group. You will be prompted to enter the group
name. The created or modified group can be accessed from the browser.

File properties

Show main data set parameters like Dimension, Pulse program, Acquisition Date, Nuclei,
Spectrometer frequency and Solvent.

Files
Show the files in the processed data directory of the selected data set.

Process Selected Data sets

Perform serial processing on the selected data sets. Opens a dialog where you can change
or edit the data set list and specify the command, macro or Python program to be executed
(starts the command serial).

The Close button allows you to close the search result dialog.

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D raw data
acqu - acquisition parameters
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
proc - processing parameters
procs - processing status parameters
Note that these are only the main 1D data files.

SEE ALSO

dir, dira, dirp, dirdat, browse [» 271], new [» 280], open [» 283], re, rep, rew, repw [» 285], reb
[ 287]
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9.9 lockdataset

The command lockdataset applies permission changes on the current data set. Content of
the EXPNO and PROCNO directories will be protected against further overwrite/append/
delete operations, and the directory objects itself will lose permissions to add file and
subdirectories in it. Effectively, the directory will be frozen. It is still possible to add and
process new PROCNOs for the same raw data while the initial PROCNO remains protected.
This is especially useful in GLP environments and allows to implement a standard procedure
like e.g. the following:

automatically acquire and process data set in PROCNO 1— digitally sign data by command
esign

— apply lockdataset to protect against modification
— use command wrp 2 to create new PROCNO — change to it by rep 2
— perform interactive processing there (without touching original signed data)

The command lockdataset can be used as part of AU scripts like e.g. the one defined by
AUNMP. It is also available by interactive menu selection Manage/Security/Lock Data Set
Against Changes

& TopSpin

= Acquire Process Analyse Applications Manage

& Spectrometer ~ P Security v | Commands ~
2D *2 % ‘ Lock TopSpin for Other Users (lockgui) L Y @ .-.
= :
3Dl 12 = Logoff From Internal User (logoffy I L] @ ‘:ﬂt m
Login As Internal User (login
B &) - (Iogin) TITLE PULSEPROG PEAKS
— Show Login History
i= Data
Internal User Administration (uadmin)
Search:
E-C\BrukenTopSpin| Change Internal User Password (chpwd)
E-C\Data
E-Sign Data Set (esign) [examdata
ShowNVerify Audit Trails (audity [
Lock Data Set Against Changes (lockdataset)

9.10 new

NAME
new - Define a new dataset (nD)

DESCRIPTION
The command new [Ctrl-n] opens a dialog box in which you can define a new data set.
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& Create New Dataset - new @

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according o the selected experiment type.
For multi-receiver experiments several datasets are crealed.

Please define the number of receivers in the Options.

Dataset

NAME examid_1H
EXPNO 3
Directory Co\Bruker\TopSpiniexamdata ~

["] open in new window

(~) Parameters

(7 Use current parameters

@‘ Read parameterset PROTON
Set solvent DMSO -
Additional action

() Do nothing

(©) Execute getprosol

(©) Keep parameters P 1,01, PLW1 ¥

Advanced

Number of datasets (receivers) 1 -
Title

1H Cyclosporin

[ ok |[ cancel || moremro.. |[ Hep |

Dataset:
Here, you can specify the data set NAME, EXPNO and Directory (disk unit). Note that these
are all parts of the data path name:
<dir>\<name>\<expno>\pdata\<procno>

Parameters:

» Use current parameters — creates the new dataset with the parameters of the current
dataset.

* Read parameterset - copies the acquisition and processing parameters from the selected
experiment.

« Set Solvent - sets the acquisition parameter SOLVENT. Default is the solvent of the
current data set.

Additional action:
* Do nothing — no addional actions are performed.
» Execute getprosol — reads the probe and solvent specific parameters.
» Keep parameters — keeps the listed parameters from the current dataset.

Advanced:

* Number of datasets (receivers) — defines the number of datasets for multi-receive
experiments.

Title:

Enter a description for the new dataset.
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The command new remembers the last selected options. When you click OK, the data set is
created and displayed as the current data window. If the specified data set already exists,
you will be prompted to overwrite it or not. Note that this will only overwrite the parameters,
not the data files.

new is equivalent to the command edc.

INPUT FILES
<tshome>/prog/curdir/<user>/
curdat - current data set definition
If Experiment = Use current params:
<dir>/data/<user>/nmr/<name>/<expno>/
acqu - acquisition parameters
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - processing parameters
procs - processing status parameters
If Experiment # Use current params.:
<tshome>/exp/stan/nmr/par/<experiment>/
acqu - acquisition parameters
proc - processing parameters

OUTPUT FILES
<tshome>/prog/curdir/<user>/
curdat - current data set definition
If the data set specified with new does not exist yet, the current data set is copied:
<dir>/data/<user>/nmr/<name>/<expno>/
acqu - acquisition parameters
acqus - acquisition status parameters
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
proc - processing parameters
procs - processing status parameters
For 2D and 3D data the files acqu2, acqu2s etc. are also output.

SEE ALSO

dir, dira, dirp, dirdat, browse [» 271], find, search [» 277], open [» 283], re, rep, rew, repw
[r 285]
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9.11 open

NAME
open - Open a dataset, pulse program, AU program etc. (nD)

DESCRIPTION

Opening data, parameters, lists and various other files can be started from the command line
or from the open dialog box. The latter is opened with the command open [Ctrl-o0]:

Options

O‘ Open NMR data stored in standard Bruker format
() Open NMR data stored in special formats

() Open other file

Required parameters
Browser type = File Chooser -

ok ]| gancel |[ tep |

This dialog box has three options each with several file types. Each file type selects a certain
command for execution.

Open NMR data stored in standard Bruker format
This option allows you to open Bruker format data in the following ways:
* File chooser [reb]
* RE dialog [re]
*+ PROCNO dialog [rep]

Open NMR data stored in special formats
This option allows you to open the following NMR data types (formats):
+ JCAMP-DX [fromjdx]
» Zipped TopSpin [fromzip]
* WIN-NMR [winconv]
* A3000 [conv]
* VNMR [vconv]
* JNMR [jeconv]
* Felix [fconv]

Open other file:
This option allows you to open the following lists and programs:
» Pulse programs [edpul]
* Au programs [edau]
* Gradient programs [edgp]
» CPD programs [edcpd]
» Miscellaneous files [edmisc]
» Parameter lists [edlist]
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» Python program [edpy]
The corresponding command line commands are specified in square brackets.
After clicking OK, a new dialog box will appear according to the selected option and file type.

SEE ALSO

conv [» 339], edau, xau, delau [ 324], edlist, dellist [» 298], edmisc, rmisc, wmisc, delmisc
[r 299], edpul, edcpd, edpy, edmac [ 305], fconv [» 342], fromjdx [» 344], fromzip [» 346],
jeonv [+ 348], re, rep, rew, repw [» 285], reb [» 287], reb [» 287], vconv [+ 356], winconv

[ 359]
9.12 paste
NAME

paste - Open the dataset that was last copied (nD)
DESCRIPTION

The command paste opens the dataset which was previously copied from a TopSpin data
window or from the File Explorer. This involves two steps:

1. Copy
In the File Explorer:
— Go to a dataset

— Right-click a dataset folder or file, e.g. the data name, expno or procno folder or any
file in it and click Copy

2. Paste
In TopSpin:
— Click File | Paste or type paste

Note that if you select and copy a the data set in the File Explorer, its data path is copied to
the Clipboard. The command Paste reads this path from the Clipboard. If you run Paste
without first copying a data set from the Explorer, TopSpin tries to read whatever is currently
stored in the Clipboard. If that is a data path, TopSpin will read it, otherwise you will get an
error message.

OUTPUT FILES
<tshome>/prog/curdir/<user>/
curdat - current data definition

SEE ALSO
copy [» 263]
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9.13 re, rep, rew, repw

NAME
re - Read data of specified name or expno (nD)
rep - Read data of specified procno (nD)
rew - Read data of specified name/expno in new window (nD)
repw - Read data of specified procno in new window (nD)
DESCRIPTION

The commands re and rew allow you to read and display a new data set. They open a dialog
box with the corresponding option selected:

Options

(@) Display data in same window

':':_'Z' Display data in new window

NAME = examid_1H|

EXPNO = 1 .

PROCNO = 1

DIR = C:\BrukenTopSpin\examaata

| ok |[ cancel || Browse || Eina..

These options are:
Display data in same window

Selects the command re for execution. It reads the specified data set in the current data
window.

Display data in new window
Selects the command rew for execution. It reads the specified data set in a new data window.

Options
'1.':','1 Display data in same window

(@) Display data in new window

NAME = examid_1H
EXPNO = 1

PROCNO = 1
DIR = C\BrukenTopSpin\examdata

| ok || cancel || Browse || Eina..

Specify the data path variables. A full data path is:
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>
re replaces the data set in the current data window (if it exists).
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The data path variables can also be specified on the command line. In this case, the dialog
box is not opened and the missing data path variables are taken from the current data set.
Examples:

re <name>

re <expno>

re <name> <expno>

re <expno> <procno>

re <name> <expno> <procno>

re <name> <expno> <procno> <dir> <user>

Alternatively, re and rew can be entered with an alias name as argument, i.e.:
re <aliasname>

Note that the first alphanumeric argument is always interpreted as the name (or alias name)
and the first numeric argument as experiment number.

The commands rep and repw allow you to read and display a new processed data number
(procno) of the current data set. They open a dialog box with the corresponding option:

Display data in same window

Selects the command rep for execution. It reads the specified PROCNO in the current data
window.

Options
(@) Display data in same window

(") Display data in new window

PROCNO = n

Display data in new window

Selects the command repw for execution. It reads the specified PROCNO in a new data
window.

Options
(7) Display data in same window
(@) Display data in new window

PROCNO = |

’ oK ” Cancel H Browse ” FEind. .. H Help ‘

The destination procno can also be specified on the command line, e.g.: rep 77
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INPUT FILES

For re and rew:
<dir>/data/<user>/nmr/<name1D>/<expno>/
fid - 1D raw data
acqu - acquisition parameters
acqus - acquisition status parameters

For re, rew, rep and repw:
<dir>/data/<user>/nmr/<name1D>/<expno>/pdata/<procno>/
1r, 1i - processed 1D data
proc - processing parameters
procs - processing status parameters
Note that these are only the main files of a 1D dataset.

OUTPUT FILES
<tshome>/prog/curdir/<user>/
curdat - current data definition

USAGE IN AU PROGRAMS
RE(name)

SEE ALSO
reb [» 287], open [» 283], new [» 280], find, search commands [ 277], dir, dira [ 271]

9.14 reb

NAME
reb - Open a data browser at the level of data names (nD)

DESCRIPTION
The command reb opens a file browser:
=
Y Be@ o
»@ Me :'ge
File name:
Files of type: | TopSpin NAME, EXPNO, PROCNO or top file >4 @
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Here you see a list of data set names under the same <dir> and <user> as the currently
selected data set. Note that TopSpin data are stored in a directory:

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
From the browser, you can:
» Select the data name to be displayed in the current data window
* Move up in the data directory tree to select a different user and/or dir

» Double-click a data name to move down the directory tree and select a desired expno/
procno.

Once you have selected the desired name, expno or procno, click Display or hit Enter to
display the data set in the current data window.

reb allows opening data sets stored in the following directories structures:
<mydata>/<dataname>/<expno>/pdata/<procno>

Note that this will create a copy the data set in the standard TopSpin data path:
<tshome>/data/<user>/nmr/<dataname>/<expno>/pdata/<procno>

Where <user> is the current internal TopSpin user. This copy can be processed, deleted or
overwritten, even if the original data set is write protected. The original data set remains
unchanged.

SEE ALSO
open [» 283], re, rep [» 285], new [» 280], find, search [» 277]

9.15 rel, repl

NAME
rel - Open a list of expnos/procnos in current dataset
repl - Open a list of procnos in the current expno
DESCRIPTION

The command rel lists the available expnos/procnos under the current data set and allows to
select and open one:

This data set contains several EXPNO / PROCNO pairs,corresponding to several raw/processed data files.
Open = Display the selected data set

Print = Print the data set list.

Save = Save the data set listin a file.

EXPNO / PROCNO dim pulseprog "itle"

1/1 1d 2930 "1H Cyclosporin”
2/1 1d 2930 "1H Cholesterylacetat"

(@) Show dim/pulseprog/titie next time [ Open H Print H Save H Cancel

If the current data set contains only one expno/procno combination, it is automatically
opened.

The dialog offers the following buttons:

Open : Open the highlighted dataset (equivalent to pressing the Enter key)
Print : Print the dialog contents

Save : Print the dialog contents to a text file

Cancel : Close the dialog
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The command repl works like rel, except that it lists the available procnos under the current
expno.

Another dateset can also be selected directly on the command line, e.g.:
rel 2 - selects the expno 2 of the current dataset.
repl 2 - selects the procno 2 of the current dataset.

If no data set is open, rel refers to the last active dataset. If no data set has been open yet
during the current TopSpin session, an error message is displayed.

SEE ALSO
re, rep commandr [» 285], new [» 280]

9.16 reopen

NAME
reopen - Reopen current dataset in new data window (nD)
DESCRIPTION
The command reopen reopens the current data set in a new data window. This is, for
example, convenient to view various regions or various objects (spectrum, fid, parameters
etc.) of the same data set. Multiple data windows are indicated with a number in square
brackets, e.g. [1], in the title bar.
Entering reopen on the command line is equivalent to clicking File | Reopen in the menu.
=)
Analyse ¥ ApplicationsliManags R 2 -E@u
A prog spectrum « | /\y AdjustPhase + | A\ Baseline + | A\ Calib.Ads ~ | Advanced ~ B - DE
D2 |08 Q| ewt F| oL
ol 2 389 HE c»«i‘ﬁi A‘
=pata | B8 A M Lk exam1d_1H 1 1 C:A\Bruker\TopSpin\examdata [1] \i\ﬂ@
%zf;mmw Q m\mcms ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID
e ] LTI TR T )
[l exam2d_CH 1H Cyclosporin LT
[ exam2d_HC Y
e
exam_CMCse_1 ©
ey .
exam_DNMR_Me2NCOMe M
it x
e : : : ] ; ot
Djﬂ;“;;;;gwfjggm wo, |Weexamld1H 1 1 CABrukenTopSpin\examdata [2] [=[@[x }
Etnmrsim SPECTRUM | PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID
A | ‘ ““ J L M I} _
1H Cyclosporin E E
I I I I I g
\%examm,m 1 1 C\BrukenTopSpinlexamdata [1]
SEE ALSO

open [» 283]
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9.17 smail

NAME
smail - Send the current data set by E-mail (1D, 2D, 3D)

DESCRIPTION

The command smail sends the current data set by E-mail. It opens a dialog box where you
can specify the required information or accept the default values.

=)

This command will generate a ZIP or JCAMP-DX archive file of
the currently displayed data set, and then start your e-mail client
from where you can send off the data by attaching the archive file.

Type of archive = ZIP-compress v
Include these data types = FID+RSPECHSPEC v

Cancel

In the dialog box, you can select the:
* Archive type: ZIP or JCAMP
» Data type(s) included: FID, spectrum and/or parameters
For ZIP format data you can choose between compression and no compression.
For JCAMP format, you can choose between the following compression modes:
* FIX (=0) : Table format
* PACKED (=1) : No spaces between the intensity values
+ SQUEEZED (=2) : The sign of the intensity values is encoded in the first digit

« DIFF/DUP (=3) : The difference between successive values is encoded, suppressing
repetition of successive equal values (default = DIFF/DUP)

For the included data types, you have the following choices:
* FID+RSPEC+ISPEC: Raw + real and imaginary processed data
FID+RSPEC: Raw + real processed data
FID: Raw data
RSPEC+ISPEC: Real and imaginary processed data
* RSPEC: Real processed data
* PARAMS: Parameter files
Before you can send the data you must fill in the fields:
* To: The E-mail address of the recipient

¢ From: Your own E-mail address

SMTP mail server:
* Subject:
e Text:
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INPUT FILES
<tshome>/prog/curdir/<user>/
curdat - current data definition

If data type includes FID :
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D raw data
ser - 2D raw data

If data type includes RSPEC :
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r - real processed 1D data
2rr - real processed 2D data

If data type includes ISPEC :
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1i - imaginary processed 1D data
2ir - F2-imaginary processed 2D data
2ri - F1-imaginary processed 2D data
2ii - F2/[F1-imaginary processed 2D data

All other files which are part of a data set like parameter files, audit trails files etc. are sent for
all data types.

OUTPUT FILES
<userhome>/<mydata.dx> - TopSpin data in JCAMP-DX format
<userhome>/<mydata.bnmr.zip> - TopSpin data in ZIP format

SEE ALSO
tojdx [» 350], tozip [» 354]

9.18  wrpa, wra, wrp, wraparam, wrpparam

NAME
wrpa - Copy a complete data set, raw and processed data (nD)
wra - Copy raw data (nD)
wrp - Copy processed data (nD)
wraparam - Copy acquisition data set (parameters only)
wrpparam - Copy processing data set (parameters only)

DESCRIPTION

The command wrpa writes (copies) a data set. It opens a dialog box where you can specify
the destination data set:
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Copy data set. If NAME ends with " top”, the destination
will be a 1-file dataset (no expno/procno required).
Please specify destination:

NAME = examid_1H|

EXPNO = 1

PROCNO = 1

DIR= C:\Bruker\TopSpin\examdata

[ oK ][ Cancel H Help ]

When you click OK, the entire expno directory is copied including raw data, acquisition
parameters, processed data and processing parameters.

wrpa takes six arguments:

<name> - the data set name

<expno> - the experiment number

<procno> - the processed data number

<dir> - the disk unit (data directory)

<user> - the user

y - overwrite the destination dataset if it already exists

All arguments are parts of the destination data path (the data path of the foreground data set
is displayed above the TopSpin data field), except for the last one which is a flag. You can,
but do not have to, specify all of these arguments. If the first argument is a character string, it
is interpreted as the destination data name. If the first argument is an integer value, it is
interpreted as the destination experiment number. Examples of using wrpa are:

wrpa <name>

wrpa <expno>

wrpa <name> <expno>

wrpa <name> <expno> <procho>

wrpa <name> <expnho> <procno> <dir> <user>y

wra makes a copy of the current expno directory, including raw data, acquisition parameters,
and processing parameters. The command takes two arguments and can be used as follows:

wra - prompts you for the destination experiment number
wra <expno> - copies the raw data to <expno>
wra <expno> y - overwrites existing raw data in <expno>

wrp makes a copy of the current procno directory, including the processed data and
processing parameters. The command takes two arguments and can be used as follows:

wrp - prompts you for the destination processed data number
wrp <procho> - copies processed data to <procno>
wrp <procnho> y - overwrites existing processed data in <procno>

wrpparam works like wrp, except that it does not copy the processed data files and auditp.txt
file.

wraparam works like wra, except that it does not copy the raw data files and audita.txt file.

Note that the wr* commands only work if user who started TopSpin has the permission to
create the destination data set.

INPUT AND OUTPUT FILES
For wrpa, wra and wraparam:
<dir>/data/<user>/nmr/<name>/<expno>/
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fid - 1D raw data

ser - 2D or 3D raw data

acqu - acquisition parameters

acqus - acquisition status parameters

For wrpa and wra :
<dir>/data/<user>/nmr/<name>/<expno>/

fid - raw data (1D)

ser - raw data (nD)

audita.txt - acquisition audit trail

For wrpa, wra, wrp and wrpparam:
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
proc - processing parameters

procs - processing status parameters

For wrpa, wra and wrp:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
1r, 1i - processed data (1D)

2rr, 2ir, 2ri, 2ii - processed data (2D)

3rrr, 3irr, 3rir, 3rri, 3iii - processed data (3D)

4rrrr, 4iiii - processed 4D data

auditp.txt - processing audit trail

For 2D data, the additional parameter files acqu2, acqu2s, proc2 and proc2s will be created.
For 3D, 4D etc. data, the respective additional parameter files will be created.

Note that apart from data and parameters several other files are copied.

USAGE IN AU PROGRAMS
WRPA(name, expno, procno, diskunit, user)
WRA(expno)
WRP(procno)
Note that these macros overwrite possibly existing data.

SEE ALSO

dir, dira, dirp, dirdat, browse [» 271], new [» 280], open [» 283], re, rep, rew, repw [» 285], reb
[ 287]
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10 Parameters, Lists, AU Programs

This chapter describes all TopSpin commands which handle parameters and parameter sets.
Furthermore, you will find commands that are used to read or edit lists like pulse programs,
gradient programs, frequency lists etc. Note that several commands in this chapter are
acquisition related rather than processing related. Nevertheless they play a role in the
processing part of TopSpin.

10.1 dpp

NAME
dpp - Displays processing status parameters (1D, 2D, 3D)

DESCRIPTION

The command dpp displays the processing status parameters. Entering dpp is equivalent
with a click on the ProcPars tab and Toggle status parameter view in the dataset window.

Qv e |AQ

Analyse  Applications  Manage

A proc spectrum « | /\y AdjustPhase + | VA Baseline + | A\ Calib.Ads + | Advanced « a&fh - DB m

(2 3|08 O wwE F| M
|2 TIQOEW «»e 2|

A ‘

Zom |9 8B A | specTRUM|PROGRARS | ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAVPLE STRUCTURE PLOT FID X
[search: Q) s ‘ M E|AlQ
[=-C/\BrukenTopSpin\examdata
eamid 1H Reference 2 reterence r
[Hexam1d_13C Window
exam2d_CH Phase. sl 20768 Size of real spectrum
exam2d_HC Baseline SF [MHz) 500.1300000 ‘Spectrometer frequency =
[Frexam2d_HH Fourier iy
exam3g S OFFSET [ppm] |0.99032 Low field Imit of spectrum
[#exam_CMCse_1 Peak SR [HZ] o ‘Spectrum reference frequency

[Frexam_CNCse_2 Deconvolution SW_p [Hz] 549451 ‘Processing' Spectral width
[ exam_CMCse_3

. Automation HZPPT [Ha) 0167679 Spectral resolution
[l exam_DNMR_ipr2sic Miscellaneous PPARMOD 1D Dimension of processed data
exam_Daisy e NC_proc 0 Intensty scaling factor

e ceam T quant SPECTYP UNDEFINED ] Type of spectrum e.g. COSY, HMQC.

exam_qnmr_potency
Elexam_verification 2) Window function
EE1 - 2930 - Geraniol AV 500

nmrsim wow. EM - Window functions for tf, xfb,
LB [Hg) 030 Line broadening for em
GB 0 ‘Gaussian max. position for gm, 0<GB<1
58 0 Sine bell shift SSB (0.1.2..)
™1 0 Leftlimit for tm 0<TM1<1
™ 0 Right fimit for tm 0<TM2<1

o~

A) Phase correction
Structure
PHCO [degrees] 56,561 Oth order correction for pk
L

PHC [degrees]  |18.749 1t order correction for pk
PH_mod Pk ~ Phasing modes for trf, xfb,

~) Baseline correction

T o 119 1 CrbmenTopspmesamiais

The processing status parameters are set by processing commands and represent the status
of the processed data. As such, they can only be viewed in the dpp window.

The following buttons are available:
— ‘ Undo the last modification (unused for status parameters).
| S Switches between processing and processing status parameters.
‘ +
12, Changes the processing dimension of the current dataset.

E Show eretic parameters.
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M Switches to Maxent parameters view.
L
A Collapse or | A | expand all parameters.
Q ‘

Processing status parameters can also be viewed by entering their names on the command
line. For example:

Search for the parameter specified in the search field.

» s ft_mod - Display the processing status parameter FT_mod.
* s nc_proc - Display the processing status parameter NC_proc.

INPUT FILES
<tshome>/classes/prop/
pared.prop - Parameter properties file.
<tshome>/exp/stan/nmr/form/
proc.e - Processing parameter format file.
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
procs - Processing status parameters.

On 2D and 3D data the files proc2s and proc3s are used for the second and third direction,
respectively (see also chapter Parameter files [ 19]).

SEE ALSO
edp [r 304], dpl [» 252]

10.2 eddosy

NAME
eddosy - Edit DOSY processing parameters (2D, 3D)

DESCRIPTION

There is no dosy parameter file available for this dataset!

Press OK to create a new dosy parameter file.
Press Cancel o return to processing parameters.

Select dosy fit mode
(@) standard dosy parameters

() Gifa dosy parameters

» Click OK to set the DOSY processing parameters.
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& TopSpin [ = e
= Acquire Process  Analyse Applications Manage
A Spectrometer » | £ Security ~ | Commands ~ 20 - mE m
D[ *2 $| OQH G| == f‘,\] KFE|RELY| P WwAE ‘ ‘
a2 AR «» sl 2HKleL | a@TE A
88 & M SPECTRUM|PROGCPARS |ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID ACQU X
= P e
S | O 9 el T[T A
search Find| | General _ -
D) =
(-C:\BrukenTopSpime? 4 | First 2 Eerzd
examid_1H second Method exponential ~ | Processing method i
eram1d_13C Third Expvar Gradient ¥ Variable parameter T
exam2d_CH .
exam2d_HC cont Xiist difflist Variable parameter values file name L]
- ontin
1 - hmqegpgt - Nstart 0 Start of input points
Le 1-HMQ
52 - nmbegpndg = Ndata 256 Number of input points (TD)
3 - hsqcedetgp) Maxiter 100 Maximum number of iterations
exam2d_HH EPS 1 Tolerance
exam3d
G R Nexp 1 Number of components to fit
&xam_CNCse_2 Noise 1390359.00 Noise level (S_DEV)
exam_CMCse_3 PC 4 Noise sensitivity factor
exam_DNMR_Me2
4 o Spisu 1 Spike suppression factor
exam_DNMR_ipr2 LD D e
exam_Daisy . Fimode Peaks ~| F1output data mode
< \LT\ » Imode Integral | Fitted intensity meaning
o Scale Linear ~ | scaling
Structure L P Lina wirtth fartar =
| exam2d_HC 1 1 C-\BrukeriTopSpin\examdata

These parameters are used by the command dosy2d and dosy3d on 2D and 3D data,
respectively.

The following buttons are available:

¥ Undo the last modification. Can be used repeatedly.

P switch to processing parameters.

G Switch to Gifa parameters.

I"Lil‘l Copy parameters from experiment (AU program setdiffparm).
1: Get display limits from data set.

P Execute Fourier Transform (command xf2).

Start fitting.

D“

Search for the parameter specified in the search field.

For more information on eddosy:
Click Help | Manuals | Acquisition Application Manuals | Dosy

INPUT FILES

<tshome>/exp/stan/nmr/form/
dosy.e - format file for eddosy

INPUT AND OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
dosy - DOSY processing parameters

SEE ALSO
dosy2d [» 220], dosy3d [» 220]
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10.3 edlist, dellist

NAME
edlist - Edit Parameter lists
dellist — Delete Parameter lists
DESCRIPTION

The command edlist allows to edit parameter lists like VD Delay lists, VP Pulse lists, VC
Loop Counts lists, VA Amplitude lists, VT Temperature lists, F1 Frequency lists, SP Shape
lists, DS Data Set lists, SCL Solvent Region lists and PHASE Phases lists.

The command edlist opens the Parameter Lists window:

& Parameter Lists @

Elle Qptions Help Source = C\BrukenTopSping 0.3 a\exp\staninmrlistsivd v:

:F\nd file names ': enter any string, *. ? Exclude: List type = vd - delays hd

Class= ¥ Dim=| = Show Recommended il
vp - pulses

Type=| ~| SubType=| ~| SubTypeB= =~ Reset Filters Ve - loop counts

va - amplitudes E
exam_15NRex exam_15NT1 lexam_15NT1rho |npt_gradrec |npt_ar4  temperatures
preemp t1delay zfitter | | 1 - frequencies |

sp - list of shapes
scl - solvent regions ~

On the top right the source and list type can be filtered. All items shown in the table can be
edited in the upcoming text editor.

For detailed information user-specific definition of Source Directories and the functionalities
of Manage Source Directories please refer to the information given in chapter User specific
handling of Source Directories [» 13].

The dialog shown above offers the following buttons:

Edit - to edit a list in a text file, click Edit or double-click a parameter list. Saving the
modifications will overwrite the existing list.

Close - closes the dialog.

The command dellist opens the same dialog box as edlist. To delete a list, right-click the
selected item, and then click Delete...

Hint: This is also possible with the command edlist, so dellist is historical and obsolete.

INPUT/OUTPUT DIRECTORIES
The default directory for user-defined lists is:
<tshome>/exp/stan/nmr/lists/<listname>/user

SEE ALSO
edmisc, rmisc commandr [» 299]
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10.4 edmisc, rmisc, wmisc, delmisc

NAME
edmisc - Edit miscellaneous lists
rmisc - Read miscellaneous lists
wmisc - Write miscellaneous lists
delmisc - Delete miscellaneous lists
DESCRIPTION

The commands *misc allow to read, edit, write or delete miscellaneous lists. When entered
without arguments, they all open a related window for miscellaneous files. The difference is
that wmisc only offers writing possibilities for miscellaneous files, rmisc only offers reading
possibility, whereas with edmisc and delmisc you can read, write and edit the
correesponding/selected miscellaneous file:

Ele Opions telp Souce |G BkeTopspind0.0 12erpsianinmsisimg
Rt Iesaortr oy s, 7| Ewh Wis.type = nimg = 10 gl anges =

e =[ <] subrype=[ =] suwrypes=[ =] (GRemeimena)

On the top right you can change the source and specify the miscellaneous type that should
be shown in the table (see figure above). All items shown in the table can be edited, read,
written or new written. This also corresponds to the commands edmisc, rmisc and wmisc.

Miscellai
Eile Options Help Source =|C\BrukeriTopSpind.0.0.b 12\expistaninmnistsinimg v
Find file names v | enter any string., *, Exclude: ype = [intmg - 1D integral ranges v
class=| v| pm=] | [ |snowRecommendea
Type=| ~| subType=| ~| subTypeB=| ~| [ ResetFilters

Miscella
Elle Options Help Source = C:BrukenTopSping.0.0.b. 12\expistaninmnistsuntmg v
Find file names v | enter any string, *, 2 Exclude: [ ciear_Jype = intrng - 1D integral ranges -
class=| v| Dim=] v []snowRecommended
Type=| ~| sunType=| ~| subTypeB=| ~| [ ResetFiers
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For detailed information about user-specific definition of source directories and the
functionalities of Manage Source Directories please refer to the information given in chapter
User specific handling of Source Directories [» 13].

Types of Miscellaneous Files
The lists which can be edited are shown in the table below:

list type contains

intrng integral regions, created by interactive integration or
automatic baseline correction (abs). Used for spectrum
display, print and integral listing.

base_info polynomial, sine or exponential baseline function,
created from the baseline mode (.basl). Used by the
baseline correction command bem..

baslpnts baseline points created by def-pts from the baseline
mode (.basl). Used by the spline baseline correction
command sab.

peaklist peak information, created by the command ppp and
mdcon auto. Used by the mixed deconvolution
command mdcon.

reg plot regions, created in interactive integration mode
(command .int). Used by pp, lipp when PSCAL=ireg or
pireg.

Miscellaneous list types

When entered on the command line, rmisc takes two arguments and can be used as follows:

* rmisc <type> - Shows all entries of the type <type>. If you select an entry, the
corresponding list will be read.

* rmisc <type> <name> - Reads the list <name> of the type <type>.

INPUT/OUTPUT DIRECTORIES
The default directory for user-defined lists is:
<tshome>/exp/stan/nmr/lists/<listname>/user
intrng - integral range files
baslpnts - spline baseline points file
base_info - pol. exp. or sine baseline function files
peaklist - peak information files
reg - plot region files

USAGE IN AU PROGRAMS
RMISC(type, file)
WMISC(type, file)

SEE ALSO
edlist, dellist [ 298]
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10.5 edshape

NAME
edshape - Edit Shape Files
delshape - Delete Shape Files
DESCRIPTION

When entered without arguments, the Shape File commands edshape and delshape all
open the AU program dialog box:

& shape File

Eile Options Help

Source = C:\Bruker\TopSpin\examdata\exam2d_CH\1

Clear

Find file names  |enter any string, *, ? Exclude:

Class = Show Recommended

Type=| | SubType=| +| SubTypeB=| ~ Reset Filters

acqu2 acqu2s acqus,
cag_par cag_pars cpdprg2 cyclosporina.pdb
pulseprogram lscon ser uxnmr.par

w Dim= hd

audita.ixt
format.temp

[ Eat || Dispay || ciose |

On the top right of the upcoming window you can find the sources where the listed Shape
files are stored. With pull-down menu and click on the respective Source you can change the
Shape file source to let them be listed in this dialog.

& Shape Files [

File Options Help Source = :C:\Bruker\TopSpiM.O.S.a‘texp\slan\nmr\lists\wave v:

Find file names ¥ |enter any siring, = 7 Exclude:

Class=| ~| Dim=| ~ Show Recommended

Type=| ¥ SubType=| ~| SubTypeB= ~ Reset Filters

Bip?20.50.20.1 Burbop-180.1 CaWwu40,2,20.1 cormod1 -
cormod2 Crp_psyche.20 Crp20.1.40.1 Crp32,1.5.20.2 crp40.1.5. hwt ]
Crp42,1.520.2 Crp48.,1.5,20.2 Crp60_xfilt.2 Crp60,0.5,20 1 Crp60,20,20.10

Crps0comp.4 Crp80,0.5.20 1 Crp80comp.4 ieburp1.64 Eburp2. 1000 E
Eburp2tr.1000 Esnob.1000 G3.256 G4.256 G4tr.256

Gaus1_1801.1000 Gaus1_180r.1000 Gaus1_270.1000 Gaus1_90.1000 Gaus1.1000 i
Gaussramp+down.1 Gaussramp+up.1 Gaussramp-down. 1 Gaussramp-up.1 Iburp2.1000

Mpf7 Mpi9.1000 Mpf9.500 Pc9 4 120.1000 Pc9 4 90.1000

Q3 rna_c68c1.1 Q3 _surbop.1 Q3.1000 Q3Ca_CaCO.1000 Q5_sebop.1

Q51000 Q5ir_sebop.1 Q5tr 1000 Reburp 1000 Rsnob.1000 )

- 4

P

4 4

4

bt

[ Eat || Dispiay || ciose |

The AU programs are selected from the Source directory as selected at the upper right of the
dialog. Note that:

<tshome>\exp\stan\nmr\lists\wave contains all Bruker Shape files.
<tshome>\exp\stan\nmr\lists\wave\user contains all user defined Shape files.
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The dialog offers the following buttons:

Close

Close the dialog.

Edit

Edit the selected Shape file. Equivalent to double-clicking the Shape file name, or entering
edshape <name> on the command line.

Elle Edit Search

WHTITLE=
HHICAMP-DX= 5.00 Bruker JCAMP library
WHDATA TYPE= Shape Data

#HORIGIN- Bruker BioSpin GmbH
WHOWNER= <demo>

HHDATE= 2008/02/15
WNTDE- 13:38:48
H#HSSHAPE_PARMMETERS= Type: IBurp2
9 |wmeo= 3.6127198-02

10 | #MeAXX= 1.000000E02

11 | WHeINY= 0.000000E00

12 | #eAXY= 1.800000E02

13 | #HSSHAPE_EXNODE= Inversion

14 | #HSSHAPE_TOTROT- 1.800000E02

15 | #HSSHAPE_TYPE= Inversion
16 | WHSSHAPE_USER_DEF=

17 | ##SSHAPE_REPHEAC=

18 | WHSSHAPE_BWERC- 4.530000E00

19 | #HSSHAPE_BWFAC50-=

20 | WHSSHAPE_INTEGFAC- 1.006381E-01

21 | #HSSHAPE JMODE= 0

22 | wpornrs= 1000

23 | WHXYPOINTS= (XY..X¥)

24 | 1.006269E00, 0.000000E00

25 | 1.00878700, 0.000000E00 )

Display
Display the selected Shape file. The Shape Tool will be opened for display the current Shape
file. The result can be seen in the following figure:

Analyse  Applications  Manage
A Prog Spectrum « | /\y AdjustPhase + | A Baseline + | A\ Calib. Axis +  Advanced + &Sh - DE |
D2 S| O G e F| M ‘
2 FIQQOEE «»e 2l [ A
< T =
Som|© B A SDEEBAW i % %10 N A X
- | [tted - wavetom 1 Gauss U 2| \ | O
E/C\BrukenTopSpineramdata & O . e
B examid ] [oauss =) [ eramza_cH 1 1 caBrukerTopspmexamaata 23
tHeramia_13C h CH.CO Cyclosporin ! &
5 examzalcH Q| |@ cenerat parameters . CH.CO Cyelosporin £, B
Fexam2a_HC ol 121.0 ppm / 15220.8 Hz Index = 418 - 419 L r g
ke 2| s 1000 Tow .54 ppm /1271 62 bz Indek = 718- 721 R
1 - cosygpat offset pt] o [Value = 16242406 , . . [e
E52 - cosygpmigt Puise length [us] 10000 Ll v
3 - mievph - Bandwdih factor 212 . o Fo
- Integra factor oa )
Rotation angle '] %0 . Fo
Exctiation mode nversal g
Exctaton e exctaion - T ; ; T T ; | T
| re 140 120 100 80 60 40 20 F2 [ppm]
Encoded offst requencies |0 -
(a) Waveform parameters. Amplitude Fo
.6 points / Value = 1.096 ®
Truncation level %] 0 3
J fo
P Iphase
Stucture .6 boincs / Value = 0.000 g
8
T T T T
200 20 &00 00 [points)
[1"] exam20_CH 1 1 C\Bruker\TopSpiniexamdata

The File menu

The File menu offers the following functions:
New...

Create a new Shape file. Note that new Shape files can only be stored in user defined
directories.

Save as...

Save the selected Shape files under a new name. A dialog will appear where you can specify
the Shape file name and destination directory.

Delete...
Delete the selected Shape file.
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Rename...
Rename the selected Shape file. Note that only user defined Shape files can be renamed.
Export...

Export the selected Shape file to an arbitrary directory. A file dialog will appear where you
can select/specify the destination directory.

Import...

Import a Shape file from an arbitrary directory. A file dialog will appear where you can select/
specify the Shape file.

Close
Close the Shape file lists.

The Options menu
The Options menu offers the following functions:
Show Comment
Toggles between displaying Shape file with/without comments (see the figure below).
Show Date
Toggles between displaying Shape file with/without date (see figure below).
Sort by Date
Sort Shape files by date when selected:

& Shape Files

Elle Options Help Source = | C\BrukeriTopSpind.0.3 alexpistaninmriists\wave. -

Find file names ~ |enter any string. *, ? Exclude: Clear

Class=| ~v| Dim= ~v| []showRecommended

Type=| ~| subType=| ~| subTypeB=| ~| [ ResetFiters |

Crp60.0.5.20.1 2017-10-10 01:20:48 -
rp50COMp.4

[2017-10-10 01:20:48

|G3.256 2017-10-10 01:20:48
Ga.256 2017-10-10 01:20:48
G4tr. 256 2017-10-10 01:20:48
\Gaus1.1000 2017-10-10 01:20:48
|Q3.1000 2017-10-10 01:20:48
Seduce.100 2017-10-10 01:20:48
Sinc1.1000 2017-10-10 01:20:48
'Squa100.1000 2017-10-10 01:20:48
Update.info 2017-10-10 01:20:48
81p720,100,10.1 2017-10-10 01:20.49
Bip720.,50.20.1 2017-10-10 01:20:49
Burbop-180.1 2017-10-10 01:20:49
|Cawu40,2,20.1 2017-10-10 01:20:49
Crp_psyche 20 2017-10-10 01:20:49
(Crp20.1.40.1 2017-10-10 01:20:49
(Crp32,1.5,20.2 2017-10-10 01:20:49
(Crp42,1.5,20.2 2017-10-10 01:20:49
Crp48.1.5.202 2017-10-10 01:20.49
(Crp60_xfiit. 2 2017-10-10 01:20:49

Edit || Dispiay ]| Glose

Manage Source Directories

Add/modify Shape files source directories. Shape files will be searched in the order of the
specified directories.

Detailed information about Manage Source Directories are described in chapter User
specific handling of Source Directories [» 13].

INPUT/OUTPUT FILES
The default directory for user-defined files is:
<tshome>/exp/stan/nmr/lists/<listname>/user

SEE ALSO
edlist, dellist command [» 298]
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10.6 edp

NAME
edp - Edit processing parameters (1D, 2D, 3D)

DESCRIPTION

The command edp opens a dialog box in which you can set all processing parameters.
L eramia i

[IENl Analyse  Applications  Manage

A Prog Spectrum « | /\y Adjust Phase + | M Baseline v | A\ Calib. Axis v | Advanced « af - DB

2|2 $| 00 G| wws F| AL

D2 I MM «»e 3| 4

- q
Eoaa|® B A ¥ spEcTRUM|PROCPARS | ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE STRUCTURE PLOT FID x

A ‘

searcn Q[ s[% we[Alx
= CrBrucent 2
[ exam1d_1H FREZEIED @) Reference =
[#exam1d_13C Window N
B eram2a_CH Phase s s2ree Ste o ealspectrum
[exam2d_HC Baseline SF [MHZ) 500.1300000 ‘Spectrometer frequency i

Elexam2d_HH
1f i Fourier OFFSET [ppm] 9.99032 Low field imit of spectrum

EE-1 - cosyapaf - CC Integration
1 (| Per SRz 0 Spectrum reference frequency
LEVCyeiosp| | | peconvoution | HZOPT [H2) 0167679 Spectralresolution L
iﬁﬂsgme 1 = | Automation SPECTYP UNDEFINED | Type of spectrum e.g. COSY, HMQC,
[ e .
FHexam_CMCse_3 ==y
() exam_DNMR_Me2NCOMe wow em - Window functions for tf, x,
B ?E;UBD%;?E‘ B[ 030 Line broadening for em
oot o8 0 Gaussian max.positon for gm, 0<GB<1
250 - 2030 - ss8 0 Sine bell shift S8 (0,1.2..)
%;‘?g:ggg - ™1 ) Left limit for tm 0<TM1<1
13302050 - ™2 0 Right imit for tm 0<TM2<1
e ) Phase correction
Ha nan_ s 4 PHCO [degrees] 56561 0th order correction for pk

< [
s PHC [degrees] 18.740 1t order correction for pk

~) Baseline correction

ABSG 5 Degree of polynomial for abs (0..5)

ABSF1 [ppm] 10.00000 Leftimit for abst
ABSF2 [ppm] 0 Right lmit for absf, abs, abs2 i
w [ L examta_1H 1 1 C:BrukenTopspiniexamaata
—

Entering edp on the command line is equivalent with a click on the ProcPars tab bar of the
dataset window.

The following buttons are available:

¥ Undo the last modification. Can be used repeatedly.
M Switch to Maxent parameters

5 Switch to processing status parameters

+
& Change raw data set dimensionality (parameter PPARMOD)
Q

Search for the parameter specified in the search field
Inside the parameter editor, you can do the following actions:

 Click a processing step, e.g. Window at the left of the dialog box. The step becomes
highlighted and the corresponding parameters will appear in the right part of the dialog
box.

» Click in a parameter field, e.g. Sl to set the parameter value. It is automatically stored.
 Hit the Tab key to jump to the next parameter field.
+ Hit Shift-Tab to jump to the previous parameter field.

» Use the scroll bar at the right of the dialog box to move to parameters further up or down
in the dialog box.

Note that you can also set parameters by entering their names on the command line. A dialog
window will appear where you can enter the parameter value(s). For example:

si
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On a 1D data set.

Size of real Spel:trum
SIi20768)

l QK H cancel "

Or on a 2D data set:

& st =

Size of real spectrum (F2, F1)

s B2 |[1024 |
Alternatively, you can specify the parameter value as an argument on the command line, for
example:
si 4k

The size will be set to 4k (=4096).

INPUT AND OUTPUT PARAMETERS
All processing parameters.

INPUT FILES
<tshome>/classes/prop/
pared.prop - parameter properties file
<tshome>/exp/stan/nmr/form/
proc.e - format file for edp

INPUT AND OUTPUT FILES
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>
proc - processing parameters
proc2 - processing parameters for the second direction (2D or 3D)
proc3 - processing parameters for the third direction (3D)

SEE ALSO
dpp [* 295], edau, xau, delau [» 324]

10.7 edpul, edcpd, edpy, edmac

NAME
edpul - Edit pulse programs
edcpd - Edit composite pulse decoupling (CPD) programs
edpy - Edit Python programs
edmac - Edit macros
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DESCRIPTION

The commands edpul, edcpd, edpy and edmac open a dialog that lists pulse programs,
CPD programs, Python programs and macros, respectively. The dialog offers various
functions like edit, create, search, delete, import and export. These programs are stored in a
database.

The dialog for the command edpul is shown in the figure below. The dialogs for edcpd, edpy
and edmac have the same menu but can offer different buttons.

Pulse Pr

Eile Options Help Source =| G:\BrukenTopSpin4.0.0.b.12iexp\staninmrlists\pp -

Find flle names v/ enter any sting, *, 2 Exclude:

(Class = Any v Dim=|Any ¥| []showRecommended

Type = [Any ~| SubType=|Any ~| subTypeB=|Any v| [ ResetFilters

bbhd

! hsqegpnd1d
hsqcgpphiajespzi I
hsqcnoegpsi I
I 19p4d_|hsqenoesyhsqceegpad |
bad 1sqenngpdd |nsqeph hsqcphpr hsqcphps
I i I tc193d__|hsqctietfagpsi hsqcti etf3gpsi.2 —
hsqctietfagpsiad hsqctietf3gpsiad. lhsqctt etf3gpsitc 3d hsqctietfagptewgad Insqctt etgpsiad =
hsqctietgpsiad.2 hsqct: Ik It
I d hsqct | I
nxcobicpgf hxcobigr nxcocpqt
nideptbiph hxdeptbigt nxdepimiph

nsqegppn nsqegpph2
;

Search List Box

Database items can be searched in two possible ways, as can be chosen from the list box at
the upper left of the dialog:

» Search in names - to search for a string in the item names.
« Search in text - to search for a string in item text contents.
Search Text Field

Here you can enter one or more characters of the item name or contents. The following
wildcards can be used:

* : for zero or more occurrences of any character
? : for a single occurrence of any character
Here are some examples:
» *xxx* finds all occurrences of xxx.
« ??7xxx* finds all occurrences of xxx preceded by two arbitrary characters.

A search mask for item names can also be specified on the command line, e.g. edpul ??
cos”*

Conditional List boxes

These list boxes are only offered if the selected item has the corresponding item defined. For
example, most high resolution pulse programs have a Class and Dim definition but not Type
or SubType definition.

Class

Allows to show a particular class of items or all items (any).

Dim

Allows to show items of a particular dataset dimension or all items (any).
Type

Allows to show a particular type of items or all items (any).

SubType

Allows to show items of a particular subtype of items or all items (any).

Available Buttons
All
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Show items of all classes, dimensions, types and subtypes.
Edit

Opens the selected item (pulse program, CPD program, ...) in the TopSpin text editor or
viewer, depending on whether the selected item is writable for the current user or not (see
below). Writable items can be modified in the editor. They can be saved from the editor as
follows:

In the menu click File | Save [Ctrl-s]

Write-protected items can be saved under a different name as follows:
In the menu click File | Save as..

The new item is owned by and writable for the current TopSpin user.

Items can also be created /modified with an external (non-TopSpin) editor. They can then be
imported in the database as described below.

Graphical Edit (for pulse programs only)

Opens a symbolic graphical display of the selected pulse program, with the possibility of
graphical editing.

Set PULPROG (for pulse programs only)
Sets the acquisition parameter PULPPROG to the name of the selected pulse program.

The Options menu
The Options menu offers the following functions:
Show Comment
Toggles between displaying items with/without comments.
Show Date
Toggles between displaying items with/without date.
Sort by Date
Sort items by date when selected.
Manage Source Directories

Add/modify item source directories. ltems will be searched for in the order of the directories
specified.

For detailed information about Source Directory Handling and Manage Source Directories
please refer to chapter User specific handling of Source Directories [ 13].

Export Sources...

Opens a dialog to export an entire item library to a user defined directory. Note the difference
to the Export function under the File menu (see below).

The File menu
The File menu offers the following functions:
New

Opens an empty editor for creating a new item, e.g. a pulse program. Saving the text will
prompt you for the item name, and will store it in the database. The owner of the item will be
the current TopSpin user.

Save As...

Saves the selected item under a new name. Opens a dialog where you can selected a source
directory and specify a filename.

HO776SA3_4 004 307 / 398



Parameters, Lists, AU Programs

Delete...

Deletes all selected items from the database (if not write protected). You will be prompted to
confirm deletion.

Rename...
Allows to rename the selected item in the database (if not write protected).

Export...
Exports one or more items to text files. To do that:
1. Mark one or more items in the dialog.

1K
2. Click File | Export [ Export
3. Select or enter the storage directory and click Export...

The selected item(s) will be stored under their original names, provided there is write
permission.

Import...

Imports external item (e.g. pulse program) files into the database and lists it in the dialog.
First, it opens a file browser where you can navigate to a directory containing your text files
(which may have been created outside of TopSpin). Select or enter the desired files in the
browser and click Import. The dialog will be updated showing the imported item. Please note
that:

» The owner of imported items is the current TopSpin user.

» Write-protected items in the database cannot be overwritten by importing items with the
same name.

» Writable items with the same name are only overwritten by import, after user confirmation.
Close
Close the dialog

Current TopSpin User
The current TopSpin user can be one of the following users:

* The system login user, i.e. the user who started TopSpin. This is the case if TopSpin
internal login/logoffis disabled.

* The current internal TopSpin user. This is the case if TopSpin internal login/logoff is
enabled.

To enable/disable TopSpin internal login/logoff, enter set and click Change to the right of
the item Setup users for internal....

Write Protection

An item (e.g. pulse program) in the database is write-protected (cannot be modified or
deleted), if its owner is Bruker or if its owner is not the current TopSpin user.

Owner

Each item (e.g. pulse program) in the database has an assigned owner. Please note the
following aspects:

» For all items (e.g. pulse programs) delivered by Bruker, the owner is Bruker.
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» The description of the Edit, New and Import functions above shows how an owner is
assigned to an item.

» Bruker-owned items are write protected (cannot be changed/deleted). They may,
however, be copied to a new name (see Edit above).

» Pulse programs names MUST be unique across all owners! The database cannot contain
two pulse programs with same name, even if their assigned owners are different.

Using Pulse/CPD Programs from a User-defined Directory

When you run an acquisition, using commands like zg, gs, .., the required pulse or CPD
program is normally taken from the database. You might, however, want to use pulse
programs from an arbitrary, user-defined directory, e.g. for development purposes. You can
do this by setting the operating system environment variables PULPPROG_DIR and
CPDPROG_DIR. They can be set in two different ways, with or without a minus sign,
determining the item search order.

Examples:
* PULPPROG_DIR=c:\mydir

» Will cause zg, gs... to search for the pulse program in the database and then, if it did not
find it there, in c:\mydir. So the database is searched first, then the defined directory.

* PULPPROG_DIR=-c:\mydir

» Will cause zg, gs... to search for the pulse program in c:\mydir, and then, if it did not find it
there, in the database. So the directory is searched first, then the database.

Each time a pulse or CPD program is taken from a directory (rather than from the database),
a message is written into the history file (to be viewed with command hist).

Please note:
* The commands edpul and edcpd do not evaluate the above environment variables.

* When TopSpin is running as a client that controls a remote spectrometer, the remote
environment variables are evaluated.

About Macros

Macros are text files which contain a sequence of TopSpin commands and/or Python
commands. A simple macro for processing and plotting the current dataset is:

# 1D processing macro

em

ft

apk

sref

autoplot # plot according to Plot Editor layout

TopSpin commands can be inserted in lower or uppercase letters. Python commands must
be entered as follows:

Xpy <name>
All text behind a # character is treated as comment.

About Python programs
Python programming is extensively described in a separate document available under:
Click Help | Manuals | Programming Manuals | Python programming
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INPUT AND OUTPUT FILES

The default directories for pulse programs, CPD programs, Macros and Python programs are
listed below, just like Bruker default directories:

<tshome>/exp/stan/nmr/lists/pp/* - Bruker pulse programs
<tshome>/exp/stan/nmt/lists/pp/user/* - User defined pulse programs
<tshome>/exp/stan/nmr/lists/cpd/* - Bruker/CPD programs
<tshome>/exp/stan/nmr/lists/cpd/user/* - User CPD programs
<tshome>/exp/stan/nmr/lists/mac/* - Bruker TopSpin macros
<tshome>/exp/stan/nmr/lists/mac/user/* - User TopSpin macros
<tshome>/exp/stan/nmr/py/* - Bruker Python programs
<tshome>/exp/stan/nmr/py/user/* - User Python programs

SEE ALSO

10.8

edlist, dellist [ 298], delpul, delcpdd [ 310], xmac [» 316], xpy [» 317]

delpul, delcpd, delpy, delmac

NAME

delpul - Delete pulse programs

delcpd - Delete composite pulse decoupling (CPD) programs
delmac - Delete macros

delpy - Delete Python programs

DESCRIPTION

The commands delpul, delcpd, delpy and delmac open a dialog from which you can delete
pulse programs, CPD programs, Python programs and macros, respectively. These
programs are stored in a database. The commands open the same dialog as the
corresponding commands edpul, edcpd, etc. (see the description of these commands):

Pulse Pre
Eile Options Help Source = CBrukenTopspin4.0.0.b. 12iexpistaninmriistsipp ¥
Find file names v |enter any string, *, 7 Exclude]
(Class = | Any v| Dim=|Any v| []show Recommended
Type = [Any v| subType =|any ~| subTypes=/any v
Insqct3phpr hsqeipi3gpphug
i

I
hsqegpph hsqegpph2
;

bbhd

! hsqcgpnd1d
hsqcgpphiajespzt I
] hsqcnoegpsi I
a Ik \gp4d _|hsqenoesyhsqeeegpad |t
bad 1sqenngpdd |nsqeph hsqcphpr nsqcphps
I 11c193d |hsqctietiagpsi nsqct etfagpsi.2 —
hsqct hsqetietfagpsizd hsqett hsqet hsactt etgpsiad R
hsqctietgpsiad hsqct: f l
hsqctZetfagpsitc3d 2 |hsqetettgptewgad | hsqctretf3gpsi hsqctretf3gpsiad
hsqctretfgpsiad 2 hsqcir nxcobicpgf hxcobigf nxcocpqf
hicogf2n hxdeptbiph hxdeptbigt hxdeptmiph 2

To delete a list, right-click the selected item, and then click Delete...
Confirm the warning with OK.

INPUT FILES

<tshome>/exp/stan/nmr/lists/pp/* - pulse programs
<tshome>/exp/stan/nmr/lists/cpd/* - CPD programs
<tshome>/exp/stan/nmr/lists/mac/* - TopSpin macros
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<tshome>/exp/stan/nmr/py/* - Python programs

SEE ALSO
edpul, edcpde [» 305], xpy [» 317], xmac [» 316]

10.9 rpar

NAME
rpar - Read a parameter set (1D, 2D, 3D)

DESCRIPTION

The command rpar reads a parameter set (experiment) to the current data set. When it is
entered without arguments, rpar opens a dialog box with a list of available parameter sets.

Paral

Elle Options Help Source = CABrukenTopSpINg.0.0.0. 12¢expistaninmrpar v,

Find file names v |enter any string, *. 2 Exclude;

(Class = Any ~| pim=Any ¥ []show Recommended

Type = |Any. | SubType=|Any v SubTypeB= Any v

D ASSURE_13C ASSURE_19F [ASSURE_1H ASSURE _31P a

B_HNCACBGP3D B_HNCACBIGP3D B_HNCACOGPSD B_HNCACOGPAD B_HNCAGP3D —

B_HNCAIGPSD B_HNCOCACBGP3D _|B_HNCOCACBGP4D _|B_HNCOCAGP3D B_HNCOCAGPAD

B_HNCOGP3D B_HNCOIGP3D B_HSQCETF3GPSI  |B_TRHNCACBGP3D |B_TRHNCACBIGP3D

B_TRHNCACOGP3D _|B_TRHNCAGP3D B_TRHNCAIGP3D B_TRHNCOCACBGP3D |B_TRHNCOCAGP3D

[B_TRHNCOGP3D B_TRHNCOIGP3D B_TROSYETF3GPSI B_TROSYF3GPPH B11ZG

[BESTPROFILE C_caco C_CACO_A C_CAco_s3 C_CAN_IASQ

c_can_ma C_CAN MQ2 C_CANCO_IAZD C_CANCO_1A3D.2 C_cANnCol iAsD

c_cBCACO_1ASD C_CBCACO_S33D C_CBCACON_ASD |C_CBCANCO_IASD |C_CCCO_IASD

c_ccco_sasn C_CCCON_ASD C_CCFLOPSY16 C_CCFLOPSY16_CT _|C_CCFLOPSY16_GTIA

C CCFLOPSY16 1A lc CONOESY c_ccnoEsY oT c CCNOESY: ccoca hd
|

Here you can select a Source directory at the upper right of the dialog, then select a
parameter set and click Read... to read it to the current data set (for detailed information
please refer to chapter User specific handling of Source Directories [ 13]). This will open the
dialog:

& par el
Source Parameter Set = C\Bruker\TopSpind.0.3 a\exp\stan\nmrpanAL27ND
Destination Data Set = exam1d_1H 2 1 C:h\BrukenTopSpintexamdata

1) Select the desired file types of the source parameter set

2) Press OK to copy them fo the destination data set.

acqu
proc
outd

Set solvent: | DMSO v

() Execute 'getprosol

©) Keep parameters [P 1,01, PLW1 ¥

In this dialog, you can select the file types to be read, or just click OK to read all types.
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The following buttons are available:
Read...
Read the parameters of the selected parameter set to the current data set.
Close
Close the rpar dialog.
rpar can be used with arguments:
* rpar <name>

* Opens a dialog box where you can select individual parameter files of the parameter set
<name>. Upon clicking OK, this file is copied to the current data set.

* rpar <name> acqu

» Reads the acquisition parameters (file acqu) of the parameter set <name> to the current
data set.

* rpar <name> proc

» Reads the processing parameters (file proc) of the parameter set <name> to the current
data set.

* rpar <name> acqu proc

* Reads the acquisition and processing parameters (files acqu and proc) of the parameter
set <name> to the current data set.

* rpar <name> all
* Reads all parameter files of the parameter set <name> to the current data set.
* rpar <name> all remove=yes

* Reads all parameter files of the parameter set <name> to the current data set, deleting all
data files and all status parameters.

The first argument may contain wildcards, e.g.:
* rpar C* shows all parameter sets beginning with the letter C.
The remove=yes argument can be used together with any other argument.

After reading a parameter set with rpar, you can modify parameters of the various types with
the commands:

* eda - acqu parameters
» edp - processing parameters

Note that Bruker parameter sets contain all parameter types, but user defined parameter sets
contain only those parameter types that were stored when the parameter set was created
(see wpar). Usually, however, user defined parameter sets are also stored with all parameter
types.

Bruker parameter sets are delivered with TopSpin and installed with the command
expinstall.

User defined parameter sets are created with wpar, which stores the parameters of the
current data set under a new or existing parameter set name.

rpar allows to read parameters sets of various dimensionalities, 1D, 2D, etc. If the
dimensionality of the current data set and the parameter set you want to read are the same,
e.g. both 1D, the current parameter files are overwritten. If the current data set contains data
(raw and/or processed data), these are kept. Furthermore, the status parameters are kept so
you still have a consistent data set. However, as soon as you process the data, the new
processing parameters are used, the processed data files are overwritten and the processing
status parameters are updated. When you start an acquisition, the new acquisition
parameters are used, the raw data are overwritten and the acquisition status parameters are
updated.
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If the dimensionality of the current data set and the parameter set you want to read are
different, the current parameter files are overwritten, all data files are deleted and status
parameters are kept. If the dimensionality is reduced, the superfluous parameter files are
deleted.

INPUT FILES
<tshome>/exp/stan/nmr/par/<1D parameter set>/
acqu - acquisition parameters
proc - processing parameters
outd - output device parameters
<tshome>/exp/stan/nmr/par/<2D parameter set>/
acqu - F2 acquisition parameters
acqu2- F1 acquisition parameters
proc - F2 processing parameters
proc2 - F1 processing parameters
outd - output device parameters
clevels - 2D contour levels
3D parameter sets also contain the files acqu3 and proc3 for the third direction.

OUTPUT FILES
<dir>/data/<user>/nmr/<1D data name>/<expno>/
acqu - acquisition parameters
<dir>/data/<user>/nmr/<1D data name>/<expno>/pdata/<procno>/
proc - processing parameters
outd - output device parameters
<dir>/data/<user>/nmr/<2D data name>/<expno>/
acqu - F2 acquisition parameters
acqu?2 - F1 acquisition parameters
<dir>/data/<user>/nmr/<2D data name>/<expno>/pdata/<procno>/
proc - F2 processing parameters
proc2 - F1 processing parameters
outd - output device parameters
clevels - 2D contour levels
The default directory for user defined parameter sets is:
<tshome>/exp/stan/nmr/par/user

USAGE IN AU PROGRAMS
RPAR(name, type)

SEE ALSO
wpar, edpar commande [ 314], (delpar), (expinstall)
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10.10 wpar, edpar

NAME
wpar - Write a parameter set
edpar - Edit a parameter set
DESCRIPTION

The command wpar stores the parameters of the current data set in a parameter set. It
opens a dialog box where you can select an experiment name and then click Write.. to store
it or click Write New... to store the them under a new name:

' Paramete

Eile Options Help Source =| C:\BrukenTopSpin4.0.0.b. 12\explstaninmnpariuser v

Find file names | enter any string, *, ? Exclude:

Class=| ~| Dim=| v Show Recommen ded

Type=| | subType=| v| subTypeB=| v| [ ResetFifters
|

The command edpar opens a similar dialog as the rpar and wpar commands. The difference
to wpar and rpar is that with edpar parameter sets can be read, written, written new and
edited, whereas rpar only offer reading possibilities for parameter sets and wpar gives the
possibility to write and create (button Write New ...) parameter sets. Same possibilities as
edpar offers the command delpar.

The following buttons are available:

Write...

Write the parameters of the current data set to the selected parameter set.
Write New...

Write the parameters of the current data set to a new experiment name. You will be prompted
to enter this name.

Close
Close the wpar dialog.

The parameters are written to the Source directory as selected at the upper right of the
dialog.

wpar can be used with arguments:
* wpar <name>

* Opens a dialog box where you can select individual parameter files of the parameter set
<name>. Upon clicking OK, this file is copied to the current data set.

+ wpar <name> acqu

* Reads the acquisition parameters (file acqu) of the parameter set <name> to the current
data set.

¢ wpar <name> proc

» Reads the processing parameters (file proc) of the parameter set <name> to the current
data set.

* wpar <name> acqu proc
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* Reads the acquisition and processing parameters (files acqu and proc) of the parameter
set <name> to the current data set.

* wpar <name> all

* Reads all parameter files of the parameter set <name> to the current data set.
The first argument may contain wildcards, e.g.:

» wpar C* shows all parameter sets beginning with the letter C

Bruker standard experiment names should not be used when storing your own experiments
with wpar. The reason is that they are overwritten when a new version of TopSpin is
installed.

wpar is often used in the following way:

Define a new data set with the command new.

Enter rpar to read a Bruker parameter set which defines the experiment you want to do.
Modify the acquisition parameters (with eda) to your preference and run the acquisition.
Modify processing parameters (with edp) to your preference and process the data.
Store the parameters with wpar under a new experiment name for general usage.

ISl A

The reason is that is that rpar with two arguments is used in automation.

INPUT FILES
<dir>/data/<user>/nmr/<1D data name>/<expno>/
acqu - acquisition parameters
<dir>/data/<user>/nmr/<1D data name>/<expno>/pdata/<procno>/
proc - processing parameters
outd - output device parameters
<dir>/data/<user>/nmr/<2D data name>/<expno>/
acqu - F2 acquisition parameters
acqu?2 - F1 acquisition parameters
<dir>/data/<user>/nmr/<2D data name>/<expno>/pdata/<procno>/
proc - F2 processing parameters
proc2 - F1 processing parameters
outd - output device parameters
clevels - 2D contour levels

OUTPUT FILES
<tshome>/exp/stan/nmr/par/user/<1D parameter set>
acqu - acquisition parameters
proc - processing parameters
outd - output device parameters
<tshome>/exp/stan/nmr/par/user/<2D parameter set>
acqu - F2 acquisition parameters
acqu2- F1 acquisition parameters
proc - F2 processing parameters
proc2 - F1 processing parameters
outd - output device parameters
clevels - 2D contour levels
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3D parameter sets also contain the files acqu3 and proc3 for the third direction.

Note that in TopSpin 2.0 and older, the user subdirectory does not exist and user defined
parameter sets are stored in:

<tshome>/exp/stan/nmr/par
The same location as Bruker parameter sets.

USAGE IN AU PROGRAMS
WPAR(name, type)

SEE ALSO
rpar [+ 311], (expinstall)

10.11 xmac

NAME

xmac - Execute macro

DESCRIPTION

The command xmac opens a dialog showing all available macros:

Macro:
Eile Options Help Source =| C:\BrukerTopSpind.0.0.b.12\expistan\nmniistsimac v

Find file names v | enter any string, *, 2 Exclude:

Class=| ¥| Dim=| v Show Recommended

Type=| | SubType=| ~| SubTypeB=| | [ ResetFilters

J——— lock.1 lock 10 iock 11 [lock.12
lock 2 lock 3 llock 4 llock 5 llock &
lock 7 lock 8 llock o | |

7 v n e

Select the desired macro and click Execute.

Macros can also be executed from the command line by entering the macro name, e.qg.:
exam_efp

or

xmac exam_efp

The difference is that using the xmac command searches for macros only, whereas only
entering the name searches for a TopSpin command, AU program, Python program or macro
of that name.

Macros are stored in a database. xmac opens the same dialog as the corresponding
commands edmac. For more details, see the description of this command.

SEE ALSO
edpul, edcpde [+ 305], delpul, delcpdd [» 310], xpy [» 317]
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10.12 xpy

NAME

xpy - Execute Python program

DESCRIPTION
The command xpy opens a dialog where you can select the desired Python program:

Rl \Usersithierry richerfpy

| Execute || Browse || Browsein database. || Cancel

Path

Field where you can enter the full path name of the Python program. Click Execute to run it.
Browse

Button to open a file browser where you can enter or select the Python program. Click
Execute to run it.

& oK
Look n:

Documen.

Bureau

Mes docu.

| thierry.ricnert

v 2@

——

[1_ichempaint] | Sven_Arti corr

L jmol L Téiéchargements

I oracle_jre_usage | Textes_Bigler

| topspint | TopSpind screenshots
| 1opspin-NBWBGO1-HVQD72 4. Divorce - Raccourci

| Alicante

M Bureau

i Contacts

| dVORCE

1 Favoris
| kMac
W e
Ordinateur | JiMa musique
| 5 mes cocumenss
@ & Mes images
Réseau | i Mes vidéos
| NMRSIM_SESSION
1 old topspin-NBWBGO1-HIVQD72
s Parties enregistrées
 Recherches

i name
Files of type: [ Macro fle nullpy. v

Browse in database
Button to open a dialog showing the available Python programs in the database:

Python

File Qptions Help Source = C\BrukerTopSpin4.0.0.b.12\exp'staninmripy\bioiop ¥
Find flle names | enter any string, =, ? Exclude]

lClass=| ~| Dim=| ~ Show Recommended

Type=| | subType=| ~| subTypeB=| ~v| [ ResetFifters

biotop.py bt_Experiments xmi |tprep.p, [tproc.py

V] warn on Execute

Select the desired macro and click Execute. Python programs are stored in a database. xpy

opens the same dialog as the corresponding commands edpy. For more details, see the
description of this command.
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Python programs can also be executed from the command line by entering the macro name,
e.g.

ExamCmd4.py

or

xpy ExamCmd4.py

The difference is that using the xpy command searches for Python programs only, whereas
only entering just the name searches for a TopSpin command, AU program, Python program
or macro of that name.

SEE ALSO
edpul, edcpde [» 305], delpul, delcpdd [» 310], xmac [» 316]
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11 Automation

This chapter describes all TopSpin commands which handle parameters and parameter sets.
Furthermore, you will find commands that are used to read or edit lists like pulse programs,
gradient programs, frequency lists etc. and, finally, commands which are used to read, edit or
run AU programs. Note that several commands in this chapter are acquisition related rather
than processing related. Nevertheless they play a role in the processing part of TopSpin.

111 at

NAME
at - schedule a TopSpin command for execution

SYNTAX
at [HH[:mm]] [DD[.MM[.YY]]] command

DESCRIPTION

The command at performs command scheduling. When entered without arguments, it opens
the dialog shown:

Schedule

Command

Time 2:24 PM

Date June 29, 2017

OK Cancel

Here you can specify the command to be scheduled, e.g. zg, and the starting time and date.

The Time and Date fields are initialized with the current time and date, respectively. By
clicking OK, the specified is scheduled for execution.

The time and date, as well as the command to be scheduled can also be specified on the
command line, using the following syntax:

e at [HH[:mm]] [DD[.MM[.YY]]] command

Here are some examples:
« at 23:30 25.12.07 zg - will start an acquisition on the 25th of December 2007 at 23.30.
« at 13 zg - will start an acquisition today at 13:00.

The command at works user specific, i.e. the scheduled command is only executed if
TopSpin runs at the specified time and the TopSpin internal user is the user who scheduled
the command. For more flexible time definition and user independent scheduling, you can
use the command.

Scheduled commands can be viewed in the command spooler, which can be started with the
command spooler and is available in the spectrometer status bar.

SEE ALSO
cron [» 323], qu [» 330], qumulti [» 331], atmulti [» 320], spooler [* 336]
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11.2 atmulti

NAME
atmulti - schedule a TopSpin command for execution on multiple expnos

SYNTAX
atmulti [{*[1,2,3]1..7]1-7]1-7,20,21}}]

DESCRIPTION

The command atmulti schedules a command for execution on multiple experiment numbers.
It works like at, except that it runs on multiple expnos of the current dataset. When entered
without arguments, atmulti opens the dialog shown:

Schedule

Command |
Time 2:27 PM
Date June 29, 2017

Experiment IDs

Here you can enter the command to be executed, specify the time and date of execution and
select the target experiments numbers. Clicking OK will then schedule the command for
execution.

The command atmulti takes two arguments, the command to be executed and the target
experiment number(s). The dialog will open with the specified arguments preselected.
Expnos can be specified in one of the following ways:

n : a single experiment number

* : all expnos under the current data name

n-m : expno n through m

n..m : equivalent to n-m

n,m :expnonandm

n m : equivalent to n,m

The command to be executed can be specified before or after the expno(s).

Examples of argument strings:

The argument:

efp 1,3,4-6 8 11 - will preselect the command efp and the expnos: 1, 3, 4, 5, 6, 8 and 11
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The argument:
1..8,10 15-20 - will preselect the expnos: 1, 2, 3,4, 5,6, 7, 8, 10, 15, 16, 17, 18, 19 and 20
And leave the command field empty.

Specified expnos which do not exist are ignored. The preselected command and expnos can
be modified/extended in the dialog.

To select or deselect all expnos in the opened dialog:
» Right-click in the dialog and choose Select all or Deselect all, respectively.

On clicking OK, a delay job is created for each selected expno, starting with the lowest
expno, and sent to the queue.

Scheduled commands can be viewed in the command spooler, which can be started with the
command spooler and is available in the spectrometer status bar.

Note that if you try to exit TopSpin while a priority job is still active, you will be warned about
this and requested to confirm exiting.

SEE ALSO
at[» 319], qu [» 330], qumulti [ 331], cron [» 323], spooler [» 336]

11.3  compileall

NAME
compileall - Compile all Bruker and User AU programs

DESCRIPTION
The command compileall compiles all Bruker and User AU programs. In order to compile
Bruker AU programs, these must have been installed. This can be done with the command
expinstall, with the option "Install Bruker library AU programs" enabled.
For more information on AU programs please refer to the AU reference manual.

INPUT FILES

<tshome>/exp/stan/nmr/au/src/*
AU programs (source files)

OUTPUT FILES
<tshome>/prog/au/bin/*
AU programs (executable files)

SEE ALSO
cplbruk, cpluser [ 321], edau, xau, delau [ 324], (xaua, xaup), (expinstall)

11.4  cplbruk, cpluser

NAME
cplbruk - Compile Bruker AU programs
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cpluser - Compile user defined AU programs

SYNTAX
cplbruk [<name> | all ]
cpluser [<name> | all ]
DESCRIPTION
The command cplbruk allows to compile one or more Bruker AU programs.
File Options Help Source = :C:\Bruker\TopSpin4_0_0_b_12\exp\stan\nmr\au\5rc
:Find file names v: enter any string. *, ? Exclude:
Class = | Dim= Show Recommended
Type=| +| SubType=| +| subType=| +
2dfshift 2dshift 2nde 2ndn
accept_best acqu_fid_ser acqulist
all_tojdx amplstab angle apk0.noe
agapsy atpgrreco atpplot au_assure
bestprofile au_cp au_dosy au_dosy_prep au_getiid
geticosy au_geticosy_pp getlinv au_getlinv_CMCse au_getlxhco
lc1d au_lc2d lcgrdonflow au_lconflow au_mult
noediff au_noemult prof profid au_profrga
sel180zg au_selhmbc uvnmr water au_watersc
g au_zg_kx_2d zg_pi6red zg_std au_zg_wlogsy =l
A _rni3s ZOCNSY ALL_7nonln AllL_7nnr Al 7nonhy
[¥] warn on Execute | Edt || compile || Execute || Close |
Before you can use it, the command expinstall must have been executed once, with the
option "Install Bruker library AU programs" enabled. Then you can use cplbruk in three
different ways:
» cplbruk <name> - compile the Bruker AU program <name>
» cplbruk all - compile all Bruker AU programs
» cplbruk - lists Bruker AU programs; double-click one to compile it
If you specify an argument, then it may contain wildcards; for example:
» cplbruk a* compiles all Bruker AU programs which start with a.
» cpluser works like cplbruk, except that it compiles user defined AU programs.
For more information on AU programs please refer to the AU reference manual.
INPUT FILES
<tshome>/exp/stan/nmr/au/src/*
AU programs (source files)
OUTPUT FILES
<tshome>/prog/au/bin/*
AU programs (executable files)
SEE ALSO

(expinstall), compileall [ 321], edau, xau [ 324], (xaua, xaup)
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11.5 cron

NAME
cron - schedule a TopSpin command for execution

DESCRIPTION

The command cron performs command scheduling. It allows you to executed commands
periodically at predefined times. It is more versatile then the commands at and atmulti
offering full flexibility in time definition, off-schedule execution and user control. When entered
without arguments, it opens the dialog shown:

—
& New periodic x=)

Job

Command |
Description

Execution scope  User v

Options

|| off-schedule execution

[ birect execution

Rules

Minute of the hour hd from: : hd to: —- Ignore — A - :
Hour of the day vl mom [+ v to |—ignore— ¥ -
Dayofthemonth v fom *  w| too —gnore— ~| [+ | - | |E
Month of the year hd from: * - 1o | — \gnure - v -
Dayoftheweek v from * v o |—Ignore— ~ -

Here you can specify the command to be scheduled, some scheduling options and the
starting time and date. The following fields are available:

Command

The command to be executed.
Description

A description of the command.
Execution Scope

The scope of the command execution, User or TopSpin. For scope User, the scheduled
command will only be executed if TopSpin is run by the same (internal) user that is active
during cron definition. If the scope is TopSpin, the scheduled command will be executed for
any (internal) user. Scheduled commands with TopSpin execution scope can only be defined,
cancelled or modified after entering the NMR-Administration password.

Off-schedule execution

This flag allows you to execute commands that were scheduled to run at the time when
TopSpin was not running. These commands are executed after TopSpin startup. Note that
commands that were scheduled to run multiple times during TopSpin downtime are only
executed once.

Direct execution

The option direct execution allows you to run commands directly, i.e. by passing the default
queue mechanism. Usually an expired cron job is moved into the priority queue, i.e. the job
would wait for any other queued jobs to finish. Setting this flag by passes this mechanism i.e.
the job is executed directly when its schedule is due. Please note that however processing
commands can be ran in parallel. This is a useful tool to execute for example nmr_save and
another processing command at the same time.
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The following time scheduling rules exist:
Minute of the hour: 00 through 59

Hour of the day: 00 through 23

Day of the month: 00 through 31

Month of the year: January through December
Day of the week: Sunday through Saturday

For each of these fields, you can define an interval by selecting a value in the From and a
value in the To field. Setting the To field to Ignore, schedules the command for execution
only at the time/date selected in the From field. An asterix (*) in the From field indicated all
possible times. Clicking the + button to the right of a field, adds an extra field of the same
type, allowing multiple interval definition. Clicking the - button removes the extra field.

The cron dialog also offers a right-click menu which allows following options:
* Add new rule - adding new scheduling rules
* Remove rule - removing scheduling rules
» Favorites - define favorites for scheduling rules

SEE ALSO
at [» 319], atmulti [» 320], qu [» 330], qumuilti [ 331], spooler [» 336]

11.6 edau, xau, delau

NAME
edau - Edit an AU program
xau - Execute an AU program
delau - Delete an AU program

SYNTAX
edau [<name>]
Xau [<name>]
delau [<name>]

DESCRIPTION

When entered without arguments, the AU program commands edau, xau and delau all open
the AU program dialog box:

R Pogam X
File Options Help Source = C\Bruken\TopSpin4.0.0.b.12\exp\stan\nmrau\src v
Find file names ¥ |enter any string. *, ? Exclude;

Class=| ¥ Dim=| w Show Recommended

Type=| ¥ SubType= = SubTypeB= Reset Filters

2dfshift 2dgetref |2ashit |2nde |2nan ~
abs2 water abs2D laccept_best lacqu_fia_ser lacquiist —
all_fromjdx all_tojdx i
apsyuserA3 agaps!

au_bestprofile au_cp au_dosy_prep

au_geticos au_geticosy_pp au_getlinv_CMCse

au_lc1d au_lc2d au_lconflow

au_noediff au_noemuit au_profid

au_sel1680zg au_selhmbc

au_zg au_zg_kx_2d std a
A 7013 au_zoco: an_zanr au_zaonk

Wam on Execute [ Compile H Execute H Close ]
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The dialog offers the following buttons:

Edit

Edit the selected AU program. Equivalent to double-clicking the AU program name or
entering edau <name> on the command line.

Compile

Compile the selected AU program. Equivalent to entering cplbruk <name> on the command
line.

Execute

Execute the selected AU program. Equivalent to entering <name> or xau <name> on the
command line.

Close
Close the dialog.

The AU programs are selected from the Source directory as selected at the upper right of the
dialog. Note that:

<tshome>\exp\stan\nmr\au\src - contains all Bruker AU programs
<tshome>\exp\stan\nmr\au\src\user - contains all user defined AU programs

The File menu
The File menu offers the following functions:
New...

Create a new AU program. Note that new AU programs can only be stored in user defined
directories.

Save as...

Save the selected AU program under a new name. A dialog will appear where you can
specify the AU program name and destination directory.

Delete...

Delete the selected AU program. Note that both the source and binary AU program are
deleted.

Rename...

Rename the selected AU program. Note that both the source and binary AU program are
deleted.Note that only user defined AU programs can be renamed.

Export...

Export the selected AU program to an arbitrary directory. A file dialog will appear where you
can select/specify the destination directory.

Import...

Import an AU program from an arbitrary directory. A file dialog will appear where you can
select/specify the AU program.
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The Options menu

& AU Programs (===

File Options Help Source =| C:\Bruker\TopSpin4.0.3 a\expistaninmriauisrc -

Find file names v |enter any siring. * 2 Exclude:

Class=| ~| pim=| ~| []ShowRecommended
Type=| ~| SubType=| ~ SubTypeB=| ~| | ResetFilters

d ft 0 0-100
2dgetref 2017-10-10 01:11:52
abs2.water 2017-10-1001:11:52
abs2D 2017-10-1001:11:52
accept_best 2017-10-1001:11:52
acqu_fid_ser 2017-10-1001:11:62
acquiist 2017-10-1001:11:62
all_fromjdx 2017-10-1001:11:52
all_tojax 2017-10-1001:11:52
amplstab. 2017-10-10 01:11:52
angle 2017-10-1001:11:52
apko.noe 2017-10-1001:11:52
apsyuserAs 2017-10-1001:11:62
agapsy 2017-10-1001:11:62
au_assure 2017-10-1001:11:52
au_bestprofile 2017-10-1001:11:52
au_cp 2017-10-1001:11:53
au_dos, 2017-10-1001:11:53
au_dosy_prep 2017-10-10 01:11:63

T »

The Options menu offers the following functions:

Show Comment

Toggles between displaying AU programs with/without comments.
Show Date

Toggles between displaying AU programs with/without date.

Sort by Date

Sort AU programs by date when selected.

Manage Source Directories

Add/modify AU programs source directories. AU programs will be searched for in the order of
the directories specified.

Detailed information about Manage Source Directories is described in Chapter User specific
handling of Source Directories.
Export Sources...

Opens a dialog to export an entire AU program library to a user defined directory. Note the
difference to the Export function under the File menu (see below).

When you edit a Bruker AU program, it is shown in view mode which means it cannot be
modified. However, if you click Save as.. and store it under a different name, the stored file is
automatically opened in edit mode. When you edit a User defined AU program, it is opened in
edit mode and can be modified.

When edau is entered on the command line with an argument, the corresponding AU
program will be opened. If it does not exist it will be created. If the argument contains
wildcards, the AU dialog box is opened showing the matching AU programs. For example,
edau a* displays all AU programs which start with a.

Bruker AU programs must be installed once with expinstall before they can be opened with
edau. The installation must be repeated when a new version of TopSpin is installed.

edau uses the editor which is defined in the TopSpin User Preferences. To change it, enter
set, click Miscellaneous and select or change the editor.

AU programs are usually executed simply by entering their names. The command xau is only
needed in three cases:

» The AU program has not been compiled yet.
* A TopSpin command with the same name exists.
* To call an Au program from another AU program (using the macro XAU).

AU programs run in background and several of them can run simultaneously. The command
kill can be used to stop a running (or hanging) AU program.
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For details on writing, compiling, and executing AU programs please refer to the AU
reference manual:

In the menu click Help | Manuals | Programming Manuals | AU programming

& Software And Application Manuals @
Please click on a manual fitle to open the document!

Automation and Data Publishing -
ICON-NMR Automation Interface A description of the Icon driven interface for routine spectroscopy, automati
Data Publishing A description of creating and manipulating plots and prints of NMR based d

/Analysis and Simulation
Structure Analysis Tools Describes structure analysis utilities such as Mulfiplet Analysis, Structure Ec
NMR-SIM Experiment Simulator A description of the simulation of NMR experiments (1D/2D/3D FIDs) based
Daisy A description of the simulation of NMR spectra based on chemical shifts anc
DNMR A description of Dynamic NMR Line Shape Analysis to study slow nuclear ex
Siructure Elucidation Introduction into Small Molecule Structure Elucidation with TopSpin
Multiplet Analysis Tutorial How fo use the first order multiplet analysis tools
Quaniitative NMR How fo use the quantitative NMR module
Programming Manuals
AU Programming A description of AU macros and how fo write AU Programs.

Plot Layout Programming Describes how to creaie plot layouts with AU programs. | |
Python Tutorial A picture show how to use Python in TopSpin.

Python Programming How to write Python programs to add your own functionalities to TopSpin.
Python Introduction Introduction into the Python language

Pulse Programming A description of the pulse program commands and how to write pulse progre —
Pulse Programming With Python Describes how to write Python programs that combine pulse programs, parz,
User-Defined Flowbars & Tabs Describes how to how to create user-defined Flowbars & Tabs.

Technical Manuals
Automatic Tuning/Matching A description of the ATM probehead and the TopSpin commands for automi—
Temperature Requlation A description of the temperature unit interface and the Self-tune and Batma
CryoPanel User Manual A graphical user interface for controlling a Bruker CryoProbe system -
< 1 | 3
() Close this dialog when a manual is opened [ Multi-Doc Search I [ Books I \ Close

INPUT/OUTPUT FILES
<tshome>/exp/stan/nmr/au/src/*
AU program source files.
<tshome>/prog/au/bin/*
AU program executable binary files

SEE ALSO
cplbruk, cpluser [» 321], compileall [» 321], (expinstall)

11.7 intser

NAME
intser - integrate a list of spectra (1D, 2D)

DESCRIPTION
The command intser integrates a series of 1D or 2D data.
» Click Process | Advanced | Integrate Spectra List.

This will open the following workflow button bar:

@ﬂack Define List « Define Parameters @ Execute

Click Define List to define the list of data sets on which you want to perform the series of
integrations. This list must have been previously created manually or can be created by
clicking on the arrow key on the Define List button and selecting the command Build
dataset list using find. The latter will open a dialogue window as shown below.
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F hl
¢ Find data [

Searching will be performed in all data directories
marked in the data directories list below!
The checkboxes at the right will enforce exact matching if enabled.

NAME |
EXPNO

PROCNO

Title

EEO

Pulse Prog.

SPECTYP -
Dimension Any -
Data type Any -
Date, from: mm/dd/yy

Date, till: mm/dd/yy

Data directories

examdata
eng

| OK || Resetmask || cancel || Hep |

Enter appropriate values for the various list items to find the data sets you want to work with.
A completed list may look like the one shown below. Click on Define List button and select
Edit Dataset List.

r ~
ﬁ C:\Bruker\examdata'topspin-dataset-list.tbdt ﬂ
File Edit Search

1 k :\Bruker\examdata\exam DHMR MeZHCOMe\10\pdata\l
2 | ¢:\Bruker\examdata\exam DHMR MeZHCOMel\llypdatayl
3 | c:\Bruker\examdata\exam DHMR Me2HCOMe\12\pdata\l
4

[ 1:1

The first data set in the list serves as reference data set. Its PROCNO directory must contain
an intrng file with the spectral regions to be integrated. This file is created by automatic
integration (command abs) or by interactive integration (command .int). The next step is to
set up the parameters for the serial integration. Clicking on Define Parameters will open the
following dialogue box.

.
& Intser Processing ﬂ

Options

@ Calibrate

) Normalize sum of integrals

Required parameters
Number of region to calibrate (0,1, )= |0

Value of region to calibrate 1.0
Normalization value 100.0
Global scaling yes -

[ OK H Cancel H Help ]
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There are two options:

1. Calibrate the integrals in the series of spectra to a certain reference value. In the first
(reference) spectrum, the indicated Number of region to calibrate is calibrated to the
Value of region to calibrate. All integrals in the series of experiments will then be scaled
with the same scaling factor. This allows to immediately compare the integrals within the
series of experiments.

2. Normalize the sum of integrals. Works like the calibration, but instead of scaling the
reference region to a certain value, the sum of all integrals in the reference spectrum is
scaled to the Normalization value. All integrals in the series of experiments will then be
scaled with the same scaling factor. This allows to immediately compare the integrals
within the series of experiments.

Global scaling

Takes the value yes or no. For yes, all integrals of all spectra in the list will be scaled relative
to the normalization region of the reference spectrum. For no, all integrals of one spectrum
will be scaled relative to the normalization region of the same spectrum. The normalization
region number and value are same for each spectrum (the specified values).

To start the calculation, click on Execute.

The integration result is stored in a text file whose contents are shown on the screen. Its
format is demonstrated by the following example. Lines beginning with a # are comment
lines. The format is suitable to be imported into a spreadsheet program such as Excel for
further processing. The example is the result of integrating the 3 defined regions of 3 data
sets. The first region is the reference region and all integrals in all spectra were integrated
with the same scaling factor.

# Result of 'intser'

# Date/time = Wed Feb 21 11:42:55 CET 2018

# Data set list (full path) = C:\Bruker\examdata\topspin-dataset-list.txt
# Region to calibrate = 0

# Value of region to calibrate = 1.0

# Global scaling = yes

# --- Integral info ---

# A 1.0 #regions in PPM

# # low field high field bias slope

#2.999042477377031 2.9053223999589988 -0.0 -0.0 # for region 1
# 2.824990905029257 2.747337126597173 -0.0 -0.0 # for region 2
#2.01899823923418 1.895823280341909 -0.0 -0.0 # for region 3

# Spectrum#; Integral O; Integral 1; Integral 2;
0;1.0;0.9944740153680266;1.012183456123523;
1;0.774737126457184;0.7625343796353649;0.7993500292763215;
2;0.6126474881645066;0.4877583034349917;0.6854909593010602;

With the parameters set as below the result of the integration will look like this.
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‘ Intser Processing | = ‘

Cptions
) Calibrate
® Normalize sum of integrals

Required parameters

Number of region to calibrate (0, 1. ...)= |0
Value of region to calibrate 1.0
Normalization value 100.0

Global scaling no -

[ OK H Cancel H Help ]

# Result of 'intser’

# Date/time = Wed Feb 21 11:52:40 CET 2018

# Data set list (full path) = C:\Bruker\examdata\topspin-dataset-list.txt
# Normalization value = 100.0

# Global scaling = no

# --- Integral info ---

# A 1.0 #regions in PPM

# # low field high field bias slope

#2.999042477377031 2.9053223999589988 -0.0 -0.0 # for region 1
# 2.824990905029257 2.747337126597173 -0.0 -0.0 # for region 2
#2.01899823923418 1.895823280341909 -0.0 -0.0 # for region 3

# Spectrum#; Integral O; Integral 1; Integral 2;
0;33.259525219675844;33.07573359444518;33.664741185878974;
1;33.15629487831799;32.63405596897349;34.20964915270852;
2;34.30475406014218;27.311674271708828;38.383571668148996;

Particularly, in this example, the last three lines with the integration results are important.

The command intser can also be used to integrate a series of 2D data. Note that in this case
the file containing the integral regions is int2drng.

SEE ALSO
serial [» 334]

118 qu

NAME

qu - queue a TopSpin command for execution

DESCRIPTION

The command qu queues a command for execution. It requires one argument, the command
to be queued.
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Job

command ||

For example, the command:
qu xfb

Queues the command xfb for execution. This means that xfb is executed as soon as the
currently running command and previously queued commands have finished.

Command queuing can, for example be used, to process a 2D data set immediately after
acquisition. This is done with the command sequence:

zg
qu xfb

Acquisition commands like zg, go, rga and atma are automatically queued, if auto-spooling
is enabled in the User Preferences (command set).

Queued commands can be viewed in the command spooler, which can be started with the
command spooler and is available in the spectrometer status bar.

SEE ALSO
cron [» 323], at [» 319], atmulti [» 320], qumulti [» 331], spooler [» 336]

11.9 qumulti

NAME
qumulti - queue a TopSpin command for execution on multiple expnos

SYNTAX
qumulti [{|1,2,3|1..7]1-7[1-7,20,21}}]

DESCRIPTION

The command qumulti queues a command for execution on multiple expnos of the current
dataset. When entered without arguments, qumulti opens the dialog shown:

Job

Command ||

Experiment |Ds

]
M=
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Here you can enter the command to be executed and select the experiments numbers on
which the specified command should work. The dialog shows all available expnos, with the
active data set selected.

Clicking OK queues the command for execution.

The command qumulti takes two arguments, the command to be executed and the target
experiment number(s). The dialog will open with the specified arguments pselected. Expnos
can be specified in one of the following ways:

n : a single experiment number

* : all expnos under the current data name

n-m : expno n through m

n..m :equivalent to n-m

n,m :expnonandm

n m :equivalentto nm

The command to be executed can be specified before or after the expno(s).
Examples of argument strings:

The argument efp 1,3,4-6 8 11 will preselect the command efp and the expnos: 1, 3, 4, 5, 6,
8 and 11.

The argument:

1..8,10 15-20 will preselect the expnos: 1, 2, 3, 4, 5, 6, 7, 8, 10, 15, 16, 17, 18, 19 and 20,
and leave the command field empty.

Specified expnos which do not exist are ignored. The preselected command and expnos can
be modified/extended in the dialog.

To select or deselect all expnos in the opened dialog:
Right-click in the dialog and choose Select all or Deselect all, respectively.
If qumulti is entered without argument, only the current expno is preselected.

On clicking OK, a priority job is created for each selected expno, starting with the lowest
expno, and sent to the queue.

Queued commands can be viewed in the command spooler, which can be started with the
command spooler and is available in the spectrometer status bar.

Note that if you try to exit TopSpin while a priority job is still active, you will be warned about
this and requested to confirm exiting.

SEE ALSO
cron [» 323], qu [» 330], at [» 319], atmulti [» 320], spooler [» 336]

11.10 run

NAME
run - Open dialog for starting macro, AU, Python or serial.

DESCRIPTION
The command run opens the run dialog window:
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Options

(@) Open File Explorer

() open Command PromptiShell
(") serial Processing

(7)) Execute AU Program

(7)) Execute Python Program

-1:,1- Execute Macro

(7)) start TopSpin Text Editor

’ Cancel H Help ]

This dialog box has various options, each of which selects a certain command for execution.

Open the file explorer

This option selects the command expl for execution. It opens the File Explorer showing the
processed data files (the files in the procno directory) of the active data set. Under Linux the
KDE konqueror will be opened. If no data set is open in the TopSpin data area, the Explorer
will show the users home directory. expl allows you access to the current data files as well as
the entire data directory tree.

An alternative way to access data files is to right-click inside the data window and select Files
in the appearing popup menu.

Open Command Prompt/Shell

This option selects the command shell for execution. It opens a Windows Command Prompt
or Linux Shell, depending on your operating system.

Serial Processing

This option selects the command serial for execution. It opens a dialog window where you
can set up and start data processing of a series of data sets using TopSpin commands,
macros or Python programs.

Execute an AU program

This option selects the command xau for execution. It opens the AU dialog box showing a list
of available AU program. Here you can select an AU program and click Execute to execute
it. xau can also be entered on the command line in which case you can specify the AU
program as an argument.

Execute a Python program

This option selects the command xpy for execution. It prompts you for the path name of a
Python program. Enter this path name and click OK to execute the Python program.

Execute a Macro

This option selects the command xmac for execution. It opens the Macro dialog box showing
a list of available macros. Here you can select macro and click Execute to execute it. xmac
can also be entered on the command line in which case you can specify the macro as an
argument.
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Open a text editor

This option selects the command edtext for execution. It opens an empty text file with the
TopSpin editor. The file can be stored in any directory.

SEE ALSO
expl [» 369], shell [» 378], edau, xau [» 324], xpy [* 317], xmac [» 316], edtext [ 368]

11.11 serial

NAME

serial - Serial processing with macro or Python script

DESCRIPTION

To start serial, click Process | Advanced | Process Dataset List.
This will open the following workflow button bar.

@Eack Define List = Define Command ©® Execute ~

Click Define List to define the list of data sets on which you want to execute the series of
commands. This list must have been previously created manually or can be created by
clicking on the arrow key on the Define List button and selecting the command Build
dataset list using find. The latter will open a dialogue window as shown below.

r N
& Find data [

Searching will be performed in all data directories
marked in the data directories list below!
The checkboxes at the right will enforce exact matching if enabled.

NAME | 0
EXPNO
PROCNO
Title

Pulse Prog.

SPECTYP -
Dimension Any -

Data type Any -

Date, from: mm/dd/yy
Date, till: mm/dd/yy

Data directories

examdata
eng

[ oKk || Resetmask || cancel || Hep |

Enter appropriate values for the various list items to find the data sets you want to work with.

A completed list may look like the one shown below. Click Define List and select Edit
Dataset List.
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r My
‘, C:\Bruker\examdata‘topspin-dataset-list.tet ﬁ
File Edit Search

1 k:\B:l:u.ker\examdat,a\exam_Dmm_MeZNCDlle\ll]\pdat,a\l
2 | C:\Bruker\examdata\exam DHMR Me2HCOMe\11l\pdata\l
3 | ¢:\Bruker\examdata\exam DHMR MeZHCOMe\12\pdatayl
4

[ 1:1

The next step is to set up the commands for the serial command execution. Clicking Define
Command will open the following dialogue box.

& [
Please enter serial command
|

Enter TopSpin commands, macros, AU programs or Python scripts here. If you want to
execute several commands, they must be separated with a semicolon. Examples are:

efp

Xmac <your macro name>
xpy <your python program>
em,; ft; apk; abs

Note that Python programs are much more versatile than macros. Details on Python
programming can be found under:

Help | Manuals | Programming Manuals | Python programming
Note that serial processing can also be started as follows:
» Click File | Run A Program, then select Serial Processing and click OK.

INPUT/OUTPUT FILES
<tshome>/exp/stan/nmr/py
<tshome>/exp/stan/nmr/py/user
ser_*.py - Python programs for serial processing
<tshome>/exp/stan/nmr/lists/mac/
<tshome>/exp/stan/nmr/lists/mac/user
ser_*- Macros for serial processing

SEE ALSO
edpul, edcpde [+ 305], intser [» 327]
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11.12 spooler

NAME
spooler - display queued, scheduled and cron jobs.

DESCRIPTION
The command spooler displays the spooler jobs. It opens a dialog showing:
* Queued jobs (jobs started with the command qu or qumulti).
» Scheduled jobs (jobs started with the command at or atmulti).
» Cron jobs (jobs started with the command cron).

For each job the dialog shows the command to be executed, the target data object, the owner
and, depending on the job’s various other information.

The Spooler dialog offer the following menus:
Spooler
Allows you to suspend or remove all queued, scheduled or cron jobs.
Queue
Allows you to:
* Create new jobs.
« Suspend all jobs.
* Remove all jobs.
For priority, delayed and cron jobs, separately.
Job
Allows you to:
* Create new jobs.
+ Stop, restart or delete selected jobs.
* Open the job properties dialog from here (also available by double click on the job entry).
For the selected job type.
Tools
Allows you show the spooler log file and spooler report.

Spooler Queue Job Tools

- Queued jobs (0) | Scheduled jobs (0) | Gron jobs (0)
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Acquisition information Fid Flash | Spooler Time
gueued: a 08:19
no acguisition running delayed: O
cron: 2 SED 1
Spooler Report

To show the spooler report:

Click Tools | Show spooler report

To delete entries from the spooler report:

1. Mark the entries to be deleted.

2. Right-click in the dialog and select Delete.

To open datasets from the spooler report:
Double-click the respective entry
or

Right-click the respective entry and select Display.

Bk

e July 13, 2007 7:37:36 AM BST eft cohbinidataiguestinm_fexam! d_13CH jpdatai
o July 9, 2007 2:13:09 PM BST xfh Cihiodatanguestinmriexamz2d_HCH pdatan
o July 13, 2007 7:37:44 AMBST efp cbiofdataiguestinmefexaml d_13CH pdatai
o July 13, 2007 7:37:52 AM BST apk cobioidataiguestinmefexaml d_13CH jpdataM
° July 13, 2007 7:37:56 AM BST abs cobinidataiguestinmefexam! d_13CH jpdataM
< >

Note that the spooler report can also be opened from Spooler field (if enabled) in the
Acquisition Status Bar by right-clicking the word Spooler and selecting Show spooler

report.

SpDC"““'—l
queued: Show
delayed: Suspend

cron:

Remove all jobs

Show spooler report
Show spooler log

INPUT/OUTPUT FILES
<tshome>/conf/globals
spoolerprotocol.xml - system spooler report
<userhome>/.topspin-<hostname>/prop/
spoolerprotocol.xml - user spooler report

SEE ALSO
cron [» 323], qu [» 330], qumulti [» 331], at [» 319], atmulti [» 320]
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Conversion Commands

12 Conversion Commands

This chapter describes all TopSpin conversion commands. These are commands which
convert one data format to another. Described are the conversion of Bruker Aspect
2000/3000, WINNMR, Varian, Jeol and Felix data to TopSpin. Furthermore, the conversion to
and from JCAMP-DX, ZIP and TXT format.

12.1 conv

NAME
conv - Convert Aspect 2000/3000 data to TopSpin format (1D, 2D, 3D)

DESCRIPTION

The command conv converts DISNMR/DISMSL data (data from an Aspect 2000/3000) to the
TopSpin format. It opens a file browser where you can:

1. Navigate to the input directory where the DISNMR/DISMSL data reside.
2. Select the data file to be converted and click convert.
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3. In the next dialog box specify the output TopSpin data set. Note that the data path
variables are initialized as follows:

NAME is the file name of the DISNMR input data

EXPNO is the extension of the DISNMR input data set. If the extension is not numeric
or if it is missing, EXPNO is initialized with 1.

PROCNO is set to 1 and cannot be changed.
DIR is the <DIR> value of the current TopSpin data path.
USER is the <USER> value of the current TopSpin data path.
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[® conv C:\bio® \bruknetiac200\englag?10f. B04

The selected DISHMR data will be converted
Define destingtion datasst.

MAME
EXPRID 304
PROCHC 1
DIR: C'Bio
USER: guest

l xau disnfo H Cancel ][ Help ]

The command conv executes the AU program disconv. This means the command
expinstall must have been executed once, installing the Bruker AU programs, before you
can use conv.

The dialog box shown above shows the button xau disinfo. Clicking this button executes the
corresponding AU program showing the relevant data set parameters.

INPUT FILES
<input directory>/* - A2000/3000 data

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - Avance type 1D raw data
ser - Avance type 2D or 3D raw data
acqu - acquisition parameters
acqus - acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r, 1i - converted processed 1D data

2rr, 2ir, 2ri, 2ii - converted processed 2D data

proc - processing parameters

procs - processing status parameters

For 2D data, the additional parameter files acqu2, acqu2s, proc2 and proc2s will be created.
For 3D data, the additional parameter files acqu2, acqu2s, proc2 and proc2s and acqua3,
acqu3s, proc3 and proc3s will be created.

SEE ALSO
winconv [ 359], convdta [» 340], vconv [» 356], jconv [+ 348], fconv [» 342]

12.2 convdta

NAME
convdta - Convert Avance type raw data to AMX type (1D, 2D, 3D)

DESCRIPTION

The command convdta converts Avance type raw data to AMX type raw data. It can handle
1D, 2D and 3D data. This is useful if you want to process data that have been acquired on an
Avance spectrometer on an AMX or ARX spectrometer.
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Enter new EXPNO for fid-

convdta takes up to six arguments and can be used as follows:

convdta

You will be prompted for an expno under which the raw data must be stored.
convdta <expno>

The raw data will be stored under the specified expno.

convdta <expno> <name>y

The output will be stored under the specified name and expno. The last argument (y)
causes convdta to overwrite existing data without a warning.

convdta <expno> <name> <user> <dir>y n

8. The output will be stored under the specified expno, name, user and dir. The second last
argument (y) causes convdta to overwrite existing data without a warning. The last
argument (n) causes the display to remain on the current data set rather than change to
the output data set.

You can use any other combination of arguments as long they are entered in the correct
order. The processed data number (procno) of the new data set cannot be chosen, it is
always set to 1.

2B

INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - Avance type 1D raw data
ser - Avance type 2D or 3D raw data
acqu - acquisition parameters
acqus - acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
proc - processing parameters
procs - processing status parameters

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - AMX type 1D raw data
ser - AMX type 2D or 3D raw data
acqu - acquisition parameters
acqus - acquisition status parameters
audita.txt - acquisition audit trail

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
proc - processing parameters
procs - processing status parameters
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For 2D data, the additional parameter files acqu2, acqu2s, proc2 and proc2s will be used. For
3D data, the additional parameter files acqu2, acqu2s, proc2 and proc2s and acqu3, acqu3s,
proc3 and proc3s will be used.

USAGE IN AU PROGRAMS
CONVDTA(expno)

SEE ALSO
conv [» 339], fconv [» 342], jconv [+ 348], vconv [» 356]

12.3  convertpeaklist

NAME
convertpeaklist - Convert XML-format peak list to TXT-format peak list
DESCRIPTION
The command convertpeaklist converts an XML-format peak list to various other formats.
The output format can be controlled with the argument:
txt - text format, file peak.txt
peaklist - Mixed Shape Deconvolution format, file peaklist
ml - AUREMOL format, file 7r.ml (1D), masterlist.ml (2D)
peaks - XEASY format, file xeasy.peaks)
INPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
peaklist.xml - peak list for the Plot Editor in XML format

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
peak.txt - peak list for the Plot Editor in TXT format

SEE ALSO
gdcon, Idcon, mdcon, ppp, dconpl, dcon [+ 222] , pps, ppf, ppl, pph, ppj, pp [ 232]

124 fconv

NAME
fconv - Convert Felix type data to Bruker TopSpin type data (1D)

DESCRIPTION

The command fconv converts Felix data to TopSpin format. It opens a dialog window where
you can navigate to the Felix input data file. Just select the desired file and click convert.
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x|

x &0
e game
Flesotype: [auries 5

This will open the dialog box shown:
= e

The selected FELIX datafile will be converted.
Please define destination dataset.

NAME +NouvelleConnexionSQL Server odc|

EXPNO |1

PROCNO |1
DIR
USER

|

Here you can specify the TopSpin destination data set and click OK to start the conversion.

The fconv source and destination data can also be entered on the command line. Here are
some examples:

fconv <path>/fdata

When the specified input data are found, the dialog window shown above will appear. Here,
you can specify the output data set.

vconv fdata <name> <expno> <dir> <user>

Here, the destination data set is specified as command line arguments. The procno is
automatically set to 1. If the data set specification is incomplete, the dialog window shown
above will appear.

fconv can convert raw and processed Felix data.
Note that fconv converts 1D data only.

INPUT FILES
<fdata_name> - Felix data file

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - TopSpin 1D raw data
acqu - TopSpin acquisition parameters
acqus - TopSpin acquisition status parameters
audita.txt - acquisition audit trail

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/1/
proc - TopSpin processing parameters
procs - TopSpin processing status parameters
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SEE ALSO
vconv [ 356], jeconv [» 348], conv [ 339], winconv [» 359], convdta [» 340]

12.5 fromjdx

NAME
fromjdx - Convert a JCAMP-DX data file to TopSpin format (1D, 2D)

SYNTAX

fromjdx [<pathname> [<path-variable>] [y]]

DESCRIPTION

The command fromdjx converts a JCAMP-DX data file to a TopSpin data set. JCAMP-DX is
a standard ascii exchange format for spectroscopic data.
& fromjdx @

Please enter the JCAMP-DX file (full path).
The dataset will be unpacked into the specified DIR.

Jamp File = ||
DIR= C:/Bruker/TopSpinfexamdata

Browse | [ ok || cancel

» fromdjx supports the conversion of 1D data (raw or processed) and 2D data (raw or
processed-real).

« fromjdx takes up to three arguments and can be used as follows:
— fromjdx

— prompts for the path name of the JCAMP-DX input file, converts it and stores it under
the lowest empty expno and procno 1.

— fromjdx <pathname>

— converts the JCAMP-DX file specified by the path name and stores it under the lowest
empty expno and procno 1.

— fromjdx <pathname>y

— converts the JCAMP-DX file specified by the path name and stores it under expno 1
and procno 1. Possibly existing data are overwritten (y).

In the examples above, fromjdx stores the output data set in the directory:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
Where
<dir> - the data directory of the current data set
<user> - the user of the currently current data set
<name> - the name of the JCAMP-DX file but without the extension .dx
Further examples:
» fromjdx <pathname> du

« Converts the JCAMP-DX file specified by the path name and stores it under the dir (=du),
user, name, expno and procno as specified in the input JCAMP-DX file.

» fromjdx <pathname> user
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» Converts the JCAMP-DX file specified by the path name and stores it under the dir of the
current data set and the user, name, expno and procno as specified in the input JCAMP-
DX file.

» fromjdx <pathname> name

» Converts the JCAMP-DX file specified by the path name and stores it under the dir and
user of the active data set and the name, expno and procno as specified in the input
JCAMP-DX file.

» fromjdx <pathname> expno

» Converts the JCAMP-DX file specified by the path name and stores it under the dir, user
and name of the active data set and the expno and procno as specified in the input
JCAMP-DX file.

» fromjdx <pathname> procno

» Converts the JCAMP-DX file specified by the path name and stores it under the dir, user
and name of the active data set, expno 1 and the procno as specified in the input JCAMP-
DX file.

All the above examples can be used with the y option to overwrite possibly existing data.

INPUT FILES
<path name>/<mydata.dx> - TopSpin data in JCAMP-DX format

OUTPUT FILES

For 1D and 2D data:
<tshome>/prog/curdir/<user>/
curdat - current data definition
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - acquisition audit trail (if input file contains raw data)

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>

auditp.txt - processing audit trail (if input file contains processed data)
outd - output device parameters

title - title file (see edti)

For 1D data:
<dir>/data/<user>/nmr/<name=>/<expno>/
fid - 1D raw data (if input file contains 1D raw data)
acqu - acquisition parameters
acqus - acquisition status parameters

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>

1r - real processed 1D data (if input file contains 1D real processed data)
1i - imaginary processed 1D data (if input file contains 1D imaginary data)
proc - processing parameters

procs - processing status parameters
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For 2D data:
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 2D raw data (input if Output Data = raw)
acqu - F2 acquisition parameters
acqu?2 - F1 acquisition parameters
acqus - F2 acquisition status parameters
acqu2s - F1 acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>

2rr - real processed 2D data (if input file contains 2D real processed data)
proc - F2 processing parameters

proc2 - F1 processing parameters

procs - F2 processing status parameters

proc2s - F1 processing status parameters

clevels - 2D contour levels

USAGE IN AU PROGRAMS
FROMJDX(name)
For example FROMJDX("/tmp/mydata.dx")

SEE ALSO
tojdx [» 350], totxt [» 353], tozip [» 354], fromzip [* 346]

12.6 fromzip

NAME
fromzip - Unzip/display a zipped TopSpin data set (nD)

SYNTAX

fromzip [<path name> <dir> <user> ]

DESCRIPTION
The command fromzip opens a dialog box to unzip a ZIP TopSpin data set.

& fromzip @

Please enter the ZIP file (full path).
The dataset will be unpacked into the specified DIR.

Zip file = |
DIR = C\Bruker\TopSpintexamdata

[ OK H Cancel H Browse

Here you can enter the ZIP file (pathname) and the DIR and USER part of the output data
path.

346/ 398 H9776SA3_4_004



Conversion Commands

fromzip takes up to three arguments and can be used as follows:
» fromzip
» opens the above dialog box.
» fromzip <pathname> <dir> <user>

» converts the ZIP file specified by the path name and stores it under the specified <dir>
and <user> and the name, expno and procno as stored in the ZIP archive.

In the examples above, fromzip stores the output data set in the directory:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
The TopSpin data set created by fromzip becomes the active data set.

INPUT FILES
<path name>/<mydata.bnmr.zip> - TopSpin data as stored by tozip

OUTPUT FILES

For 1D and 2D data:
<tshome>/prog/curdir/<user>/
curdat - current data definition
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - acquisition audit trail (if input file contains raw data)

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>

auditp.txt - processing audit trail (if input file contains processed data)
outd - output device parameters

title - title file (see edti)

For 1D data:
<dir>/data/<user>/nmr/<name=>/<expno>/
fid - 1D raw data (if input file contains 1D raw data)
acqu - acquisition parameters
acqus - acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>

1r - real processed 1D data (if input file contains 1D real processed data)
1i - imaginary processed 1D data (if input file contains 1D imaginary data)
proc - processing parameters

procs - processing status parameters

For 2D data:
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 2D raw data (input if Output Data = raw)
acqu - F2 acquisition parameters
acqu?2 - F1 acquisition parameters
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acqus - F2 acquisition status parameters
acqu2s - F1 acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>

2rr - real processed 2D data (if input file contains 2D real processed data)

proc - F2 processing parameters

proc2 - F1 processing parameters

procs - F2 processing status parameters

proc2s - F1 processing status parameters

clevels - 2D contour levels

For 3D data, the additional parameter files acqu3, acqu3s, proc3 and proc3s will be created.

SEE ALSO
tozip [v 354], tojdx [» 350], totxt [» 353], fromzip [» 346]

12.7 jconv

NAME
jconv - Convert Jeol type data to Bruker TopSpin data (1D, 2D, 3D)

DESCRIPTION

The command jconv converts Jeol raw data to TopSpin format. It opens a dialog window
where you can navigate to the Jeol input data file.

| thierry.richert

jchempaint | Sven_Arti corr
_jmol |y Téléchargements
.oracle_jre_usage | tennis
. fopspini | Textes_Bigler
JAopspin-NBWBGO1-HIVQDT72 | TopSpind.screenshots
| Alicante - Divorce - Raccourci
B Bureau
& Contacts
| dWORCE
| Favoris

IMac
Ay =il
== Ia Liens

Ordinateur || Ma musique
= Mes documents

- . .
Q! & Mes images

& Mes vidéos

I NMRSIM_SESSION

| old.topspin-NBWBGO1-HJVQDT2
4 Parties enregisirées

It Recherches

Réseau

File name: [ JHMR data conversion l

Files of fype: Jeo\ data * gxd *.nmf * jdf * bin - [ Cancel l

Just select the desired file and click JNMR data conversion. This will open the dialog box
shown:
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Eﬂ jcony

The zelected Jeol data will be converted.
Define destination datazet.

JHR-nEme | SO YeollalphasS00 . nmt
MAKE alphaS00 nmf

EXPRO 1

DR C:/Bio

LISER guest

[ox J[ concet || tew |

Here you can specify the TopSpin destination data set and click OK to start the conversion.

The jeonv source and destination data can also be entered on the command line. Here are
some examples:

* jconv jdata.<ext>

» Searches for jdata.<ext> in the directory defined by the environment variable JNMR (can
be set with the TopSpin command env set JNMR=<path>). When the specified input data
are found, the dialog window shown in the figure above will appear. Here, you can specify
the output data set.

* vconv <path>/jdata.<ext>
* As above, except that the source data are searched for in the directory <path>
* vconv jdata.<ext> <name> <expno> <dir> <user>

* Here, the destination dataset is specified as command line arguments. The procno is
automatically set to 1. If the data set specification is incomplete, the dialog window shown
in the figure above will appear.

jeonv can handle Jeol EX, GX and ALPHA raw data and works on 1D, 2D and 3D data.
Processed data cannot be converted. The conversion of FX FID data has been implemented.
FX data must have a numerical extension (like in proton.1) and the name must be specified
on the command line, e.g. jeconv proton.1. No parameter file is needed for the conversion,
the most relevant parameters are extracted from the header of the data file.

Data type Extension of data file Extension of parameter file
EX .gxd .gXp
GX .gxd .gxp
ALPHA .nmf Axt
DELTA .bin .hdr
FX .num (an integer number) no parameter file

jeonv converts all Jnmr parameters which have a TopSpin equivalent. First, the Jnmr
parameter EXMOD is interpreted. If it is set to a certain name, jeonv checks the existence of
a TopSpin parameter set with that name. If it exists, it is copied to the destination data set. If
it does not exist, a standard parameter set (standard1D for 1D data) is copied. Then jconv
converts all Jnmr parameters which have a TopSpin equivalent and overwrites the values of
the parameter set which was previously copied. The parameters of the TopSpin parameter
set which do not have a Jnmr equivalent keep their original values. If you frequently convert
Jnmr data, with typical values of EXMOD, you might want to create the TopSpin parameter
sets with the corresponding names. This can be done by reading a standard parameter set
with rpar, modify it with eda and edp and then store it with wpar.
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INPUT FILES

<jdata.ext> - Jeol raw data

OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/

fid - TopSpin 1D raw data

acqu - TopSpin acquisition parameters

acqus - TopSpin acquisition status parameters
audita.txt - acquisition audit trail

<dir>/data/<user>/nmr/<name>/<expno>/pdata/1/
proc - TopSpin processing parameters

procs - TopSpin processing status parameters
Jjnm original Jeol parameter file

For 2D and 3D data, the raw data are stored in the file ser and the additional parameter files
acqu2(s), acqu3(s), proc2(s) and proc3(s) are created.

USAGE IN AU PROGRAMS

JCONV(jname, uxname, uxexp, uxdisk, uxuser)

SEE ALSO

veonv [» 356], fconv [+ 342], conv [ 339], winconv [» 359], convdta [» 340]

12.8  tojdx
NAME

tojdx - Convert dataset to JCAMP-DX format (1D, 2D)
DESCRIPTION

The command todjx converts a TopSpin data set to JCAMP-DX format. JCAMP-DX is a
standard ascii exchange format for spectroscopic data.

When tojdx is entered without argument, it will open a dialog box in which you can enter the
required information.

(o

Please specify destination

Name of archive file = exami1d_1H.dy]

Directory of archive file = Cl\Users\thierry.richert

Type of archive file = JCAMP DIFF/DUR  w
Include these data types = RSPEC+ISPEC v
JCAMP version = 6.0 hd

Browse || ok || cancel || Hep |
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This dialog box includes:

Name of the archive file

The file name should have the extension .dx. This allows you to open it in TopSpin with drop
& drag. Default is the data set name with the extension .dx.

Directory of the archive file
Any directory. Default is the users home directory.

Type of archive file
For JCAMP format, you can choose between the following archive types:
* FIX (=0): Table format.
* PACKED (=1): No spaces between the intensity values.
 SQUEEZED (=2): The sign of the intensity values is encoded in the first digit.

» DIFF/DUP (=3): The difference between successive values is encoded, suppressing
repetition of successive equal values.

The default value is DIFF/DUP.

Include these data types
For the included data types, you have the following choices:
* FID (=0): Raw data.
* RSPEC (=1): Real processed data.
* RSPEC+ISPEC (=2): Real and imaginary processed data.
* PARAMS (=3): Parameter files.
* FID+RSPEC+ISPEC (=4): Raw data + real and imaginary processed data.

* FID+ALL_PROCNOS (=5): Raw data +real and imaginary processed data of all
PROCNO's under the current EXPNO.

« ALL_EXPNOS DIM_1_2 (=6): Raw data +real and imaginary processed data of all
EXPNO'’s under the current NAME.

* FID+RSPEC+ISPEC (=4): Raw and real + imaginary processed data.
* ALL PROCNOS (=5): All procnos under current expno.
* ALL EXPNOS (=6): All expnos under current name.
The default value is RSPEC+ISPEC (=2)
The above information can be entered as arguments of tojdx as follows:
tojdx <path> <data> <file> <title> <origin> <owner>

Note that in this case three extra arguments are required. The arguments have the following
meaning:

<path>: Name and directory of the archive file.

<data>: Data types included.

<file>: Type of archive file.

<title>: The title as it appears in the output file: enter a character string.
<origin>: The origin as it appears in the output file: enter a character string.
<owner>: The owner as it appears in the output file: enter a character string.
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The default title is the plot title as defined with edti. If no plot title is defined the data name is
taken as default. The default origin and owner are taken from the acquisition status
parameter files (acqus). If you enter an * character as argument, the default value will be
used.

Here are some examples:

tojdx C:\temp\mydata.dx 0 2 mytitle BRUKER guest
tojdx D:\nmr\mydata.dx 0 2 mytitle * *

tojdx * 1 * mytitle MYORIGIN joe

tojdx F:\users\guest\imydata.dx * * * * *

INPUT FILES

For 1D and 2D data:
<tshome>/prog/curdir/<user>/
curdat - current data definition

For 1D data:
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D raw data
acqus - acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r - real processed 1D data

1i - imaginary processed 1D data

proc - processing status parameters

procs - processing status parameters

For 2D data:
<dir>/data/<user>/nmr/<name>/<expno>/
ser - 2D raw data
acqus - F2 acquisition status parameters
acqu2s - F1 acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
2rr - real processed 2D data

proc - F2 processing parameters

proc2 - F1 processing parameters

procs - F2 processing status parameters

proc2s - F1 processing status parameters

OUTPUT FILES
<path name>/<mydata.dx> - TopSpin data in JCAMP-DX format
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USAGE IN AU PROGRAMS
TOJDX(name, data, mode, title, origin, owner)
For example TOJDX("/tmp/mydata.dx"”, 0, 2, "mytitle”, "BRUKER", "joe")

SEE ALSO
fromjdx [ 344], tozip [» 354], totxt [» 353]

12.9  totxt

NAME

totxt - Save the currently displayed region as a text file (1D, 2D)

DESCRIPTION

The command totxt saves the currently displayed spectral region as text file. It will open the

Please specify destination

Name of archive file = examid_1H.ixt

Directory of archive file = .C:\Users\thierry.richerl
Include imaginary data (yes / no) = \no

Gance

totxt works on 1D and 2D data sets and only stores the real processed data. The 1D file
format is:

# File created = Wednesday, March 3, 2004 11:52:01 AM CET
# Data set = exam1d_13C 1 1 C:\bio guest

# Spectral Region:

# LEFT = 145.2549493926 ppm. RIGHT = 116.58206350384 ppm.
# SIZE = 3940 (= number of points)

# In the following ordering is from the 'left' to the 'right' limits!

# Lines beginning with '#' must be considered as comment..
#1.4612096E7

3084512.0

4615664.0

1.6594048E7

4898192.0

-4555792.0

INPUT FILES

For 1D data:

<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>
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1r - real processed 1D data

For 2D data:
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
2rr - real processed 2D data

OUTPUT FILES
<pathname>/<mydata.txt> - text file containing displayed region

SEE ALSO
tojdx [» 350], tozip [» 354]

1210 tozip

NAME
tozip - Store current dataset in ZIP file (nD)

DESCRIPTION
The command tozip converts a TopSpin dataset to ZIP format.

It opens a dialog box where you can enter the required information:

Please specify destination

Name of archive file = examid_1H.topspin._zip|

Directory of archive file = ChUsersithierry richert

Type of archive file = .ZIP{ompress -
Include these data types = _FID+RSPEC+ISPEC v
Zip current EXPNO/PROCNO only, or all of exam1d_1H = | current -

This information includes:
Name of archive file: output file name and extension (<datasetname> .topspin.zip)
Directory of archive file: directory where output file is stored.

Type of archive:
» ZIP-compress - Compressed nmr data in zip format.
» ZIP-no compress - Uncompressed nmr data in zip format.

Data types included:
* FID+RSPEC+ISPEC: Raw, real and imaginary processed data.
* FID+RSPEC: Raw + real processed data.
* FID: Raw data.
* RSPEC+ISPEC: Real and imaginary processed data.
* RSPEC: Real processed data.
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Zip current EXPNO/PROCNO only, or all of ...: Archive current expno/procno or all expnos/
procnos in current data set.

Options for tozip dialog window:

Without argument, tozip will open it's dialog showing the default destination file
<dataname>.topspin.zip. You can change this default as follows:

1. Enter expl prop in TopSpin command line to open the file explorer in the user properties

directory.
2. Edit the file globals.prop.
3. Add the line:

TOZIP_CONFIG=option1|option2
Where the options must be separated by the character
— option1= N, NE or NEP, for name, name-expno or name-expno-procno, respectively.

and

— option2 = any string, e.g. ““mycompany.zip*

Example:
Dataset: "exam1d_13C 102 1 c:\bruker\topspin guest"
option2=.bruker.zip
 If option1=N:
— the default name is: exam1d_13C.bruker.zip.
 If option1= NE:
— the default name is exam1d_13C-102.bruker.zip
 If option1 was NEP:
— the default name is exam1d_13C-102-1.bruker.zip

Options for the command tozip

» Arguments for the command tozip:

* The command tozip takes four arguments, "tozip optionA, optionB, optionC, optionD":
optionA = nmr-data which should be transferred to zip file.

optionB = name and directory of archive data.
optionC = FID_RE_IM, FID_RE, FID, RE_IM, RE, PARAMS.
optionD = COMPRESS, NO_COMPRESS.

Zipfile from command line:

The command tozip can be executed on the command line with the option - d’ and only the
path name of the new zip file:

tozip -d <path>/<filename>.zip

This command transfers the raw and processed data in uncompressed zip-format. If the
graphical user interface should be used, simply enter the command tozip as described
above.

Zip file from within an AU Program:

In AU Programs both commands tozip and tozip -d can be used with the command
sendgui.

The following two examples show the entering-procedure:
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XCMD("sendgui tozip -d C:/mydata.zip")
QUIT

XCMD("sendgui tozip C:/Bruker/ts21pl1/data/guest/nmr/exam1d_1H/1/pdata/1, C:/
testdata.zip, FID_RE_IM, NO_COMPRESS")

QuIT

INPUT FILES
If Data type includes FID
<dir>/data/<user>/nmr/<name>/<expno>/
fid - 1D raw data
ser - 2D or 3D raw data

If Data type includes RSPEC
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1r - real processed 1D data
2rr - real processed 2D data
3rrr - real processed 3D data

If Data type includes ISPEC
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
1i - imaginary processed 1D data
2ir, 2ri, 2ii - imaginary processed 2D data
3irr, 3rir, 3iii - imaginary processed 3D data
The parameter files acqu™ and proc* are stored for all data types.

OUTPUT FILES
<pathname>/<mydata.topspin.zip> - TopSpin data in ZIP format

SEE ALSO
fromzip [» 346], tojdx [» 350], totxt [» 353]

12.11 vconv

NAME
vconv - Convert Varian type data to TopSpin data (1D, 2D, 3D)

DESCRIPTION

The command vconv converts Varian data, which were measured with the Vnmr program, to
TopSpin format.
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Lookin: | | thiemy.richert Y @ eeme

jechempaint
i} L jmol
Documen... | | oracle_jre_usage

It Mes vidéos

| NMRSIM_SESSION

I old.topspin-NBWBG01-HVQD72
strées.

es
LLESCLEC Usersithierry richert VNMR data conversi jon
Files of type: [ Al Files. v Cancel

It opens a browser where you can navigate to the Varian input data file. Just select the
desired file and click VNMR data conversion. This will open the dialog box shown:

Eﬂ vCconv
The selected Varian dsta wil be comverted.
Define destination dataset.

WR-nmme | T hiod Warianksewcosy 001 fid
MAME aevycosy 007 fid
EXPHO 1|
DIR. CBio
USER guest
[ O ” Cancel ][ Help ]

Here you can specify the TopSpin destination dataset and click OK to start the conversion.

The vconv source and destination data can also be entered on the command line. Here are
some examples:

veconv vdata.fid

searches for vdata.fid in the directory defined by the environment variable VNMR (can be set
with the TopSpin command env set VNMR=<path>). When the specified input data are found,
the dialog window shown in the figure above will appear. Here, you can specify the output
data set.

veconv <path>/vdata.fid
as above, except that the source data are searched for in the directory <path>

veconv vdata.fid <name> <expno> <dir> <user>

Here, the destination data set is specified as command line arguments. The procno is
automatically set to 1. If the data set specification is incomplete, the dialog window shown in
the figure above will appear.

Note that the extension .fid of the Vnmr dataset is not obligatory.

veconv converts all Vnmr parameters which have a TopSpin equivalent. First, the Vnmr
parameter SEQFIL is interpreted. If it is set to a certain name, vconv checks the existence of
a TopSpin parameter set with that name. If it exists, it is copied to the destination dataset. If it
does not exist, a standard parameter set (standard1D for 1D data) is copied. Then vconv
converts all Vnmr parameters which have a TopSpin equivalent and overwrites the values of
the parameter set which was previously copied. The parameters of the TopSpin parameter
set which do not have a Vnmr equivalent keep their original values. If you frequently convert
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Vnmr data, with typical values of SEQFIL, you might want to create the TopSpin parameter
sets with the corresponding names. This can be done by reading a standard parameter set
with rpar, modify it with eda and edp and then store it with wpar.

NMR parameter equivalence between Bruker and Varian software

VNMR XWIN-NMR / TopSpin VNMR XWIN-NMR / TopSpin
ct NS(status) rfl/rfp OFFSET
d1 D1 rfl1/rfp1 OFFSET(2D)
date DATE rfl2/rfp2 OFFSET(3D)
dfrq BF2 rp PHCO
dfrg2 BF3 rp/lp PHCO/PHC1
dmf P31 rp1/lp1 PHCO0/PHC1(2D)
dn DECNUC rp2/lp2 PHCO/PHC1(3D)
dn2 DECBNUC seqfil PULPROG
dof 02 sfrq BF1
dof2 03 solvent SOLVENT
fb FW spin RO
fn SI Ss DS
Ip PHCA1 S SW_h
np D sw1 SW_h(2D)
nt NS(foreground) sw2 SW_h(3D)
pp P3 temp TE
pslabel AUNM tn NUCLEUS
pw PO tof )
pw90 P1

The original Vnmr parameter file procpar is stored in the TopSpin processed data directory.
You can check this ascii file for possible parameters which could not be converted.

The table above shows the Varian parameters and there TopSpin equivalent.

veonv can handle Unity and Gemini data acquired with Vnmr 4.1 or newer. Data from older
Varian spectrometers or acquired with older software versions might also work, but have not
been tested by Bruker.

INPUT FILES

<dir>/data/<user>/nmr/<vdata>.fid
or

<VNMR>/<vdata>.fid/

fid - the Vnmr raw data

procpar - the parameters

text - title file
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OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - TopSpin 1D raw data
acqu - TopSpin acquisition parameters
acqus - TopSpin acquisition status parameters
audita.txt - acquisition audit trail

<dir>/data/<user>/nmr/<name>/<expno>/pdata/1
proc - TopSpin processing parameters

procs - TopSpin processing status parameters
procpar - Vnmr parameter file

For 2D and 3D data, the raw data are stored in the file ser and the additional parameter files
acqu2(s), acqu3(s), proc2(s) and proc3(s)are created.

USAGE IN AU PROGRAMS
VCONV(vname, xwname, xwexpno, xwdisk, xwuser)

SEE ALSO
jeonv [ 348], fconv [ 342], conv [» 339]

12.12 winconv

NAME
winconv - Convert WINNMR type data to TopSpin data (1D)

DESCRIPTION

The command winconv converts Bruker Win-nmr data to TopSpin format. It opens a browser
where you can navigate to the Win-NMR input datasets. A Win-nmr dataset is a directory with
several files. Each file has:

e A number as file name.

* The extension .FID, .1R, .11, . AQS or .FQS for raw data, processed real data, processed
imaginary data, acquisition parameters and processing parameters, respectively.

Just select any of these files and click convert. This will open the dialog box shown:

B winconv C:\bio1winnmri011002.1R  [X]

The zelected WiINNME data will be converted.
Define destination dataset.

M AME Ethanol
ExXPHMO |11
PROCHD | 2

CIR: 2 /Bin
IISER Guest

[ Ok H Cancel H Helgp ]
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Here you can specify the TopSpin destination dataset. The data path fields are initialized as
follows:

NAME - the Win-nmr data directory

EXPNO - the first three digits of the Win-nmr data name
PROCNO - the second three digits of the Win-nmr data name
DIR - DIR of the active TopSpin data set

USER - USER of the active TopSpin data set

Specify a data path or accept the initial values and click OK to start the conversion. To
display the data set, open it from the TopSpin browser or use the command re.

INPUT FILES
<name>/
num.FID - Win-nmr raw data
num.1R - Win-nmr real processed data
num. 1/ - Win-nmr imaginary processed data
num. 1l - Win-nmr imaginary processed data
num.AQS - Win-nmr acquisition parameters
num.FQS - Win-nmr processing parameters
num.TIT - Win-nmr title

OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
fid - TopSpin 1D raw data
acqu - TopSpin acquisition parameters
acqus - TopSpin acquisition status parameters

<dir>/data/<user>/nmr/<name>/<expno>/pdata/1
1r - real processed data

1i - imaginary processed data

proc - TopSpin processing parameters

procs - TopSpin processing status parameters

SEE ALSO
conv [» 339], fconv [» 342], jconv [ 348], vconv [+ 356], convdta [» 340]
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13 TopSpin Interface/Processes

This chapter describes commands which are related to the User interface and TopSpin
processes. Each user can set up his/her own interface including the TopSpin menu, colours,
printer usage etc. Commands are described for following processes on the screen, storing
them in the history file or killing them. Online help is described as far as it can be started from
the command line.

13.1 about

NAME
about — Displays the TopSpin version and configuration information. .

DESCRIPTION
The command about displays various TopSpin version and configuration informations:
& About TopSpin [

|

ﬂ' " NMR With Ease
'l\\

The Next Generation in NMR Software

© 2017 Bruker BioSpin
Version info:

Version: TopSpin 4.0.0 (of August 8 2017)

Service Pack: 0

GUI build number: 53

Java version: 1.8.0_131 (64 bit) Oracle Corporation

Memory: JVM Total memory = 191 MB, JVM Free memory = 91 MB

Configuration:
Installation directory (XWINNMRHOME): C\Bruker\TopSpind 0.0
Configuration type: Spectrometer
Current probe: No probe defined
Current instrument: Bruker_default_TRX_600
Connection: local
Computer name: NBRHE01-675GSY1
Domain name: INTRA-BRKR-CORP
Current user: Gilbert.Cyppel
Internal user: Not used
NMR administrator (NMRSU): INTRA-BRKR-CORP\Gilbert.Cyppel

[ Show uxnmr info H Print H Close ||

?
Alternatively click Help | Version Info.
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13.2 bpan

NAME
bpan - Opens a user defined button panel (nD)

DESCRIPTION

The command bpan opens a user defined button panel. It prompts for the name of the
desired panel.

Please enter the panel name:

A button panel is a window with user-defined buttons for executing TopSpin commands, AU
programs, Python programs or macros. It appears as an integral part of the active data
window and act on that. Bruker delivers a few standard button panels available with the
command bnmr. To create your own button panels, you can modify one of these or write
them from scratch.

In this description we will create a very simple button panel with some 1D processing
commands and print/export buttons:

& Topspin =S = ol =
= Acquire Process Analyse Applications Manage
& Spectrameter ~ P Security v | Commands ~ ﬁ e | m B ﬂm@
20\'2 SO @« T‘;/\ﬁﬁ » w3E ¢ ‘
= "
|2 QOO +»e 2 i [ B@TFTE LA
4
== Y ¥|| SPEGTRUM | PROCPARS ACQUPARS TITLE PULSEPROG PEAKS INTEGRALS SAMPLE ST‘I'IP Example Panel
= Data ) [ close | @ Tips
el 25 ol { 15 2 O O O O
EHCBruken\TopSpinier & hbn, |
exam1d_1H " | [lexam1d_1H 2 1 C:\BrukeriTopSpiniexamdata g L% ...............
exam1d_13C : N
= o | =] ] ] vk
E-exam2d_HC B L . Lo
e e ] ] ]
ie 1 -HMQY [
2 g SEEECET EECEECEED
[#-3 - hsqeedetgp = [
exam2d_HH L
-exam3d - . e . oL
exam_CMCse_1 L
exam_CMCse_2 L
exam_CMCse_3 N [
exam_DNMR_Mez| [
exam_DNMR_ipr2|_|
exam_Daisy i
exam_nmrquant
exam anmr poter ~ r
< | 13 - |kl
av [
fomae] & L, \
I e B e e e e e e LA e e e T
et 10 2 6 4 2 0 [ppm]
‘ ‘exaerjH 2 1 C\Bruker\TopSpin\examdata

To write this button panel, take the following steps:

1. Open the File Explorer and navigate to the subdirectory userdefined of the users
properties directory (to locate this, enter hist and look for the entry "User properties
directory=").

2. Create a text file with the name buttonpanel_<name>.prop, where <name> is the name of
the button panel.

3. Enter the button definitions including Panel title, Colors, Toggle buttons, Top buttons,
Panel layout, Panel buttons and Tooltips.
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4. Save the file. Make sure the extension of the file is .prop and not .txt, .prop.txt or anything
else.

5. Enter bpan <name> on the command line to open the button panel.
Here is the content of the properties file for the button panel above:
# Color definitions used in this file (RGB)
BLUE1=51$ 204$ 255

YELLOW1=255$ 255$ 0

GREEN1=84% 196$ 20

# Title definition

TITLE=1D Processing Panel

TITLE_COLOR=O$ 0$ 255

# Toggle button definition

TOGGLE BUTTON=To 2D

TOGGLE CMD=bpan bproc2d

TOGGLE TIP=Switch to 2D processing

# Top row button definition
TOP_BUTTONS=EMS$ SFT$ SPKS $
TOP_COLORS=YELLOW1$ YELLOW1S YELLOW1
TOP_CMDS=em$ ft$ pk

TOP_TIPS=Exponential multiplication S\
Fourier transform$\

Phase correction

# Panel button definitions

# LAYOUT format: rows columns hgap vgap
PAN LAYOUT=1$ 3$ 8$ 8

PAN_BUTTONS=Print$ $ EXPORTS S$SEND TOS $
PAN_COLORS=BLUE1$ BLUE1l$ BLUE1

PAN CMDS=prnt$ exportfile$ smail

PAN TIPS=Print the spectrum<br>\

as it appears on the screens$\

Export the dataset<br>\

to png, jpg, bmp etc.$\

Send the dataset by email

Note that:

» The Close button and the Tips checkbox are automatically created. You don’t need to
specify them.

* The TOGGLE button is typically, but not necessarily, used to call another button panel. In
this example it calls the panel bproc2d.

« Items must be separated with the "$" character, button items with "$ $".
« A "\" followed by "end of line" continues an item on the next line.
» Tool tips may use html tags for text formatting.
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« Commands may be specified as single commands like "em" or as composite commands
like "em\nft\npk". Note that in the latter case, the commands must be separated by "\n".

INPUT FILES

<userhome>/<.topspin-hostname>/prop/userdefined/cmdpanel _<name>.prop

SEE ALSO

13.3

(bnmr)

cmdindex

NAME

cmdindex - Open the command index

DESCRIPTION

The command emdindex opens a command index dialog box:

Wnlolelalr st ulv]ulx[v[z]

"2 - Increase the intensity by a factor of 2 (1D,2D,3D)

"6 - Increase the intensity by a factor of & (1D.2D.3D)

1d - Read last 1D dataset to current data window
.2d - Read last 2D dataset to current data window
.3d - Read last 3D dataset to current data window
4d - Read last 4D dataset to current data window
.5d - Read last 5D dataset to current data window
all - Reset horizontal and vertical scaling (1D.2D.3D)

| bas! - Switch to interactive baseline correction mode (1D)

.cal - Switch to interactive calibration mode (1D.2D)

_co - Switch to contour display mode (2D.3D)

dot - Toggle between spectrum "dot" and "line” display (1D)
.F1f2region - Saves the display region to various parameters:

| rf2region(1) - f1f2region stsr-stsi to STSR/STSI (1D.2D)

| Ff2region(2) - f1f2region dpl_plotv like "dpl", without error messages.
Ff2region(3) - .ff2region absf2 to STSR/STSI (1D.2D)

fr - Reset F1 zooming to full spectrum (2D,3D)

f2r - Reset F2 zooming to full spectrum (2D,3D)

gr - Switch between different grid modes (2D,3D)

| hr - Reset zooming (horiz scaling) to full spectrum (1D)

| hz - Toggle between Hz and ppm axis units (1D,2D,3D)
im - Switch to image color display mode (2D.3D)

| imag - Change spectrum display to imaginary data (1D.2D.3D)
| int - Switch to interactive integration mode (10.2D)

| keep - Keep hor.fvert. scaling when changing data (1D,2D)

| Is - Store contour levels (2D.3D)

. md - Switeh to interactive multi-display mode (1D.2D)
| ov - Switch the spectrum overview display on/off (1D.2D,3D)
.ph - Switch to interactive phase correction mode
| pp - Switch to interactive peak picking mode (1D.2D.3D)

1

ij - Insert sample info the magnet

int - Open the integral command dialog (1D.2D.3D)
int2d - Calculate integrals (2D)

int3d - Calculate integrals (3D)

—— |intser - Integrate a series of datasets

J
jcon - Convert Jeol data to Topspin data (1D,2D.3D)
icp - Open the JChemPaint structure editor
jmol - Open the Jmol 3D structure viewer
K
kill - Show active Topspin commands and allow to kill them
L
Idcon - Lorentzian deconvolution (1D)
Ifilter - Set the lock regulator loop filter
Igain - Set the lock regulator loop gain
li - List integrals (1D,2D)
lipp - List integrals and peaks within F1P-F2P (1D)
lippf - List integrals and peaks of the full spectrum (1D)
lock - Lock the magnetic field
lockdisp - Open the lock display window
lockgui - lock the Topspin interface
login - Log in as (different) Topspin internal user
l0goff - Log off the current Topspin infernal user
lopo - Set the lock parameters
Ipnd - Linear prediction (=2D)
Is - Left shift data by NSP points (1D)
time - Set the lock regulator loop time
M
mana - Switch to multiplet analysis mode (1D)
me - Magnitude calculation (1D)
mdcon - Mixed Gaussian/Lorentzian deconvolution (1D)

| »

m

1

Save Macro.

It displays all TopSpin commands which can be entered from the command line with a one-
line description for each command. Select one or more commands for further actions. The

following actions are available:

Help

Open the HTML Help page of the selected command. This is equivalent to double-clicking the

command.

Execute

Execute the selected command or commands.

New Macro
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Create a new macro and append commands from the list or enter commands manually.

Append

Append the (first) selected command to the command line. The appended command can be
edited and executed. Useful for commands with many arguments such as re.

Save Macro

The selected command(s) are stored as a macro. You will be prompted for the macro name.
To edit this macro, enter edmac <macro-name>. To execute it, just enter the name on the
command line.

Find
Find a character string in the command index.

INPUT FILES
<tshome>/classes/prop
cmdindex_main.prop - command index properties file
<tshome>/prog/docu>/english/xwinproc/html
*.html - TopSpin command help files

OUTPUT FILES
<tshome>/exp/stan/nmr/lists/mac/
* - Macros (created by emdindex and Save Macro..)

SEE ALSO
cmdhist [» 365]

13.4 cmdhist

NAME

cmdhist - Open command history.

DESCRIPTION

The command emdhist opens a command history control window:

HO776SA3_4 004 365/ 398



TopSpin Interface/Processes

[ Execute ” Append ” Save Macro._ . ” Cancel ]

It displays all commands that have been entered from the command line since TopSpin was
started. You can select one or more commands. Furthermore, the following buttons are
available:

Execute
Execute the selected command or commands.
Append

Append the (first) selected command to the command line. The appended command can be
edited and executed. Useful for commands with many arguments such as re.

Save Macro...

The selected command(s) are stored as a macro. You will be prompted for the macro name.
To edit this macro, enter edmac <macro-name>. To execute it, just enter the name on the
command line.

To open the command history control window right-click in the command line and select
Command Line History.

OUTPUT FILES
<tshome>/exp/stan/nmr/lists/mac/
* - Macros (created by cmdhist and Save Macro..)

SEE ALSO
hist [» 371], edpul, edcpde [» 305]
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13.5 docs

NAME
docs - Open Manual list.
DESCRIPTION
The command docs opens a list of available documents. This list displays all Bruker manuals
delivered on the TopSpin DVD:
Please click on a manual title to open the document!
General -
User Manual A description of the TopSpin user interface and its functionality ol
Confrol & Function Keys A list of predefined Control and Function keys.
Release Letter Describes the changes and new features of this TopSpin version and the spectrometer hardware requiremel
Beginner Guide For Avance Spectrometers With SGU Based Frequency Generation:
A basic description of the Bruker NMR. spectrometer, its main components. functionality and usage.
CodeMeter License Management Installing and Managing Software Licenses.
Acquisition - User Guides
1D and 2D Step-by-Step - Basic A step-by-step tutorial of setting up and running the most frequently used 1D and 2D experiments.
1D and 2D Step-by-Step - Advanced A step-by-step tutorial of setting up and running DOSY, Inverse and 19F experiments.
Basic 1D and 2D Experiments A theorefical and practical description of setting up and running the most frequently used 1D and 2D experin =
3D/Triple-Resonance experiments How to set up and run common 3D/triple-resonance experiments for isotope labeled proteins
Acquisition - Application Manuals
Eretic2 Introduction into NMR Quantification using the Eretic 2 method
Solids Introduction A basic introduction info the NMR of solids.
Solids A description of setting up and running Solids experiments.
TopSolids Assisted Biological Solid State NMR.
Cross Polarization Dynamics An introduction into Cross Polarization Dynamics experiments.
SB/MAS A description of sefting up and running SB/MAS experiments.
BEST-NMR A description of setting up and running BEST-NMR experiments.
LC-NMR A description of setting up and running LC-NMR experiments. T
Dosy A description of sefting up and running Dosy experiments.
Diffusion A description of setting up and running Diffusion experiments.
Shapetool A description of creating. analyzing and manipulating RF- and gradient Shapes.
Gradient Shimming A description of the gradient shimming interface.
TopShim User manual for the automatic shimming tool.
CMCaQ Complete molecular confidence for quality assurance
APSY Automated Projection Spectroscopy: Get N-dim. correlations via low-dimensional projections.
SmartDriveNMR. The smart spectrometer for structure verification.
NMR Thermometer Introduction into NMR Thermometer.
WaveMaker Pulse Shaping Software.
Acquisition & Processing References
Acqu. Commands & Parameters A description of all acquisition and acquisition related commands and parameters.
Proc. Commands & Parameters A description of all processing and analysis commands and parameters.
Edprosol Manual How o set up probe and solvent dependent parameters
Edlock Guide A description of how to setup solvent and lock dependent parameters.
Pulse Program Catalogue, 1D/2D A graphical presentation of the Bruker supplied pulse programs, 1D and 2D experiments. -
] mm | »
E':'," Close this dialog when a manual is opened [ Multi-Doc Search ] l Books l | Close: |
The manuals are divided in topic groups as General, Acquisition - User Guides, etc...
Just click the manual name to open it. Furthermore, the Manual dialog offer the following
buttons or check box:
* Check box: Close this dialog when a manual is opened.
* Multi-Doc Search: A small help for the advanced search in Adobe to find a search string
in several manuals.
* Books : A list of available hardcopy (printed) manuals.
» Close: Close this dialog.
SEE ALSO

help, ghelpg [» 372]
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13.6 edtext

NAME
edtext - Open an empty text file with an editor.
DESCRIPTION
The command edtext opens an empty text file with the TopSpin editor. The file can be stored
in any directory.
SEE ALSO
nbook [» 373]
13.7 exit
NAME
exit - Exit TopSpin
DESCRIPTION

The command exit exits TopSpin and terminates all running processes. Before this happens,
the following warning is displayed:

& ==

. Close Application.
This will terminate all possibly active commands.
Exit anyway?

| QK |l Cancel

TopSpin displays different warnings and error messages, depending on the actual TopSpin
use, before exiting the program:

« If Acquisition is running:

& e
@ Acquisition is in progress.
L Exiting will kill data acquisition!
Exit anyway?
’ Ok ] ’ Cancel

« If the spooler contains unfinished jobs click OK in the respectively of the three dialogs
above to exit TopSpin.
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b d Spooler shutdown E x
The spooler contains unfinished jobs.
Running jebs: 1

Priority jobs: 3
Delayed jobs: O

Any of the above jobs will be lost upon shutdown,

Click OK to continue the shutdown.

| QK “ Cancel

 If IconNMR runs actively at the exit-moment, TopSpin cannot be closed:

ey

E This command has been disabled by the lcon-NMR run.

Stop the run to enable it again.
Disabled command = exit

I
| Close || Details... |

Entering exit on the command line is equivalent to clicking File | Exit.

SEE ALSO
newwin, nextwin, close, closeall [ 374]

13.8 expl

NAME
expl - Open File Explorer, show current processing folder.

DESCRIPTION

The command expl opens the Explorer (Windows) or Konqueror/Nautilus (Linux) showing the
processed data files (the files in the procno directory) of the active dataset:
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| » Ordinateur » SYSTEM (C:) » Bruker » TopSpin » examdata » cyclotri » 1 » pdata » 1 v |43 | Rechercher dans : 1 L
Fichier Edition Affichage Outils 2
Organiser ~ Inclure dans la bibliotheque ~ Partager avec ~ Nouveau dossier i - m @
¢ Favoris ~  Nom v Modifié le Type Taille

I Bureau 1i 27/07/2017 09:39 Fichier 128 Ko
< Emplacements récents 1r 27/07/2017 09:39 Fichier 128Ko
Ja Téléchargements auditp.txt 27/07/2017 09:39 Document texte 2Ko
cmeq 27/07/2017 09:39 Fichier 1Ko
- Bibliothéques = =) mem.par 27/07/2017 09:39 Fichier PAR 1 Ko
- Documents outd 27/07/2017 09:39 Fichier 1Ko
&) Images proc 27/07/2017 09:42 Fichier 3Ko
@ Musique procs 27/07/2017 09:39 Fichier 3 Ko
B vidéos ® thumb.png 27/07/2017 11:26 Image PNG 4Ko
title 27/07/2017 09:39 Fichier 1Ko

& Ordinateur
& SYSTEM (C)
- FREECOM HDD (D))
< nfs (\uranus.brukerfr) (K;)

, 10 élément(s)

If no data set is open in the TopSpin data area, the users home directory will be shown.

expl allows you to access to the current data files as well as the entire data directory tree. An
alternative way to access the processed data files is to right-click in the data window and

select Files...

The command can also be used with one argument:

expl top

Opens the TopSpin home directory

expl home

Opens the User home directory

expl spect

Opens the directory <tshome>/conf/instr/<curinst>

expl prop

Opens the User properties directory

expl <absolute_path>

Opens the directory <absolute path>

expl can also be started from File | Run a Program.

\_) Open Command Prompt/Shell
(C) serial Processing

(T Execute AU Program

() Execute Python Program

(7)) Execute Macro

(7)) start TopSpin Text Editor

Lok | cancer |[ Hep |

SEE ALSO
run [» 332]
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13.9  hist

NAME
hist - Show the TopSpin history and protocol.

DESCRIPTION

The command hist displays the TopSpin protocol and history files. These files only contain
information if the protocol function is active. You can switch on this function as follows:

1. Click Setup preferences or enter set.

2. Click the Miscellaneous group in the left part of the dialog box.
3. Check the item Record commands in protocol file.

The protocol file contains TopSpin startup information and command information on interface
level. The history file contains command information on the level of the command interpreter
and application modules. It also contains error messages.

< nE=)
Eile Edit Search

Goto CPR Hist

History fies:
C:\BrukenTopSpind.0.0.b. 12prog\curdinINTRA-BRKR-CORP-Thierry. Richertihistory_j.txt
00b ITRA-BRKR-CORP-Thierry

uj »

iiop:149.236.68.110:5650/7714841623/
ToR-T0R:0:

4i0p:127.0.0.1 i ior ~
»

11

Note that the files history and protocol are emptied when you restart TopSpin which means
the history of the previous TopSpin session is lost. In case of problems, you should first make
a copy of these files before you restart TopSpin. Note that a long TopSpin session, especially
with automation can create very large history and protocol files. Therefore, it is useful to
regularly check the size of the files or simply restart TopSpin after each (automation) session.

OUTPUT FILES
<tshome>/prog/curdir/<user>/
history - TopSpin history file
history _i.txt - TopSpin protocol file

SEE ALSO
ptrace [ 375]
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13.10 help, ghelp

NAME

help - Search for keywords in command help.
ghelp - Search for keywords in command in NMR Guide.

DESCRIPTION

The command help opens a search dialog:

Options

-:'_{31' Search in command documentation
-Z_:_Z' Search in NMR Guide knowledge base
7 ) Display Command Index

Command or Search ltem

| .

This dialog box has several options, each of which selects a certain command for execution.
Search in command documentation

This option activates the command help. It allows you to search for the specified item in the
command help documents.

Search in NMR Guide knowledge base

This option activates the command ghelp. It allows you to search for the specified item in the
NMR Guide knowledge base.

Search in NMR Guide knowledge base

This option activates the command cmdindex. It opens the command index dialog,
irrespective of the specified command.

?
Entering help on the command line is equivalent to clicking Help | Advanced Search or
clicking F1.

INPUT FILES
<tshome>/prog/docu>/english/xwinproc/html
*.html - TopSpin command help files
<tshome>/guide/
*- NMR Guide files and directories

SEE ALSO
docs [ 367]
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13.11 Kill, show

NAME

kill, show - Show active TopSpin commands and allow to kill them.

DESCRIPTION

The command kill displays a list of all active To

|| &  Active commands and processes

pSpin commands.

s

Ccommand Data status Module Process Id Clientid
geticosy exam1d_13C 2 1 EXEC getim | 5300 |

z
Cosas. | sotmoaues | . ) cse ||

To kill a command:
* In the list select a command entry.
 Click Kill...

Note: a running acquisition should not be stopped with kill because this would leave an
inconsistent data set. Instead, the commands halt or stop should be used for this purpose.

Note: the command show is equivalent to Kkill.

13.12 nbook

NAME

nbook - Open the user notebook

DESCRIPTION

The command nbook opens a user specific notebook. Each user can create and keep their
own notebook for individual notes, information, settings etc.

L Notebaok

File Edit Search

1 |peak[ppml=  3.3338, width[Hz/ppml=  250.486/  0.5008, at= 0.50, Limits[ppml-=  3.8334 3.3325 -~
2 |Peak[ppm]=  3.8321, width[Hz/ppm]= 1.553/  0.0031, at= 0.50, Limits[ppm]=  3.8335 3.8304
3 |Peak[ppm]=  2.9598, Width[Hz/ppm]- 188.448/  0.3768, at= 0.50, Limits[ppm]-  3.3352 2.9584
4
-
4:1
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INPUT AND OUTPUT FILES
<userhome>/<.topspin-hostname/prop/
notebook.txt - notebook text file

SEE ALSO
peakw [» 231]

13.13 newtop

NAME
newtop - Open a new TopSpin interface.

DESCRIPTION

The command newtop opens a new additional TopSpin interface. The additional interface is
completely equivalent to the one it was started from. Entering newtop in the second or in the
initial TopSpin interface opens another interface etc. The number of TopSpin interfaces is
only limited by the available computer memory.

o

Starting TopSpin...
The Next Generation in NMR Software
© 2017 Bruker BioSpin

When single data set is displayed in multiple TopSpin interfaces, the display in each interface
is completely independent from the others. As such, you can display different regions, scaling
and data objects. When the data set is (re)processed from one interface, its display is
automatically updated in all TopSpin interfaces.

The command exit closes the current TopSpin interface. Interfaces that were opened from
that interface remain open. Entering exit in the last open TopSpin interface, finishes the
entire TopSpin session.

The position and geometry of each TopSpin interface is saved and restored after restart.

SEE ALSO
exit [» 368], hist [» 371], newwin, nextwin, close, closeall [» 374]

13.14 newwin, nextwin, close, closeall

NAME
newwin - Open a new (empty) data window.
nextwin - Select the next data window.
close - Close the current data window.
closeall - Close all data windows.
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DESCRIPTION
The command newwin opens a new empty data window. The command nextwin activates
the next open data window. It is equivalent to clicking the Window Switcher

or clicking F6.

The command close closes the current data window. It is equivalent to clicking File | Close
Active Window or hitting Ctrl-w.

The command closeall closes all current data windows. It is equivalent to clicking File |
Close All Windows.

Close Active Window

[ close All Windows

SEE ALSO
newtop [» 374]

13.15 ptrace

NAME
ptrace - Display messages from various log files time sorted.

DESCRIPTION
The command ptrace displays the TopSpin protocol and history files time sorted:

- hd Search:

Mar._. Time Message

07-26-10:15:40.... [CONF - PATH XWINNMR PROG C:/Bruker/TopSpind.0.0.b.12/prog

07-26-10:15:40._. [CONF - PATH XWINNMR CURDIR curdir/INTRA-BRKR-CORP-Thierry Richert

07-26-10:15:40._. [CONF - PATH XWINNMR PROG C:/Bruker/TopSpin4.0.0.b.12/prog

07-26-10:15:40.... |[CONF - PATH XWINNMR CURDIR curdir/INTRA-BRKR-CORP-Thierry.Richert

07-26-10:159:40.... |cmd[S]=ptrace

07-26-10:07:13.... |[CONF - getDirList("C:/BrukerTopSpind.0.0.b.12/exp/stan/nmr/par) - 713 items

07-26-10:07:13.... |[CONF - getDirList("C./BrukerTopSpin4.0.0.b.12/exp/stan/nmr/par/user") - 0 items
07-26-10:07:13.... [CONF - PATH XWINNMR INST CiJBruker/TopSpin4.0.0.b.12

07-26-10:07:13___ |rpar dosy2d not found

07-26-10:07:13.___ |[CONF - PATH XWINNMR INST C:/Bruker/TopSpin4 0.0.b.12

07-26-10-07-13___ |cmd[5]=rpar dosy2d

07-26-10:06:56.... |(72) | initRelProperties(PARAM ACQUISITION):

07-26-10:06:56.... |(72) - DEBUG OBJECT ID 000072

07-26-10:06:56.._. |(T2) created C:/Bruker/TopSpin/examdata/exam2d CH/1/pdata/18##3DF TYPE=NODATA
07-26-10:06:56.... |getDiscFuncByldent({'C:/Bruker/TopSpin/examdata/exam2d CH/1/pdata/18&##3DF TYPE=NODATA')
07-26-10:06:56.... |cmd[5]= eda TAB

07-26-10:06:54.___ |(70) - DF TITLE CH-CO Cyclosporin

07-26-10:06:54 __ |(70) - status PULPROG hxcogf

07-26-10:06:53___|(71) - Compression__[0-2047]->394 [0-1023]->156 [5ms].___[prep:6ms| /_[comprEms][total 6ms]
07-26-10:06:53.... [(71) - Compression...[0:2047]->1485,[0:1023]->532.[20ms]......[prep:24ms] / [compr27ms][total: 27 ms]
07-26-10:06:53.... |(70) - EXCEPTION#0: Could not open file 'C/Bruker/TopSpin/examdata/exam2d CH/1/pdata/1/integrals.txt' for reading: No su...
07-26-10:06:53.... |(70) - DE PROCFILE inteqgrals.txt

07-26-10:06:53.... |(70) - EXCEPTION#0: File not found: 'C./Bruker/TopSpin/examdata/exam2d CH/1/pdata/1/curdat2'
07-26-10:06:53.... |(70) - CURDAT3

07-26-10.06:53 __ |(70) - EXCEPTION#0 File not found: 'C/Bruker/TopSpin/examdata/exam2d CHi1/pdata/1/curdat2’
07-26-10:06:53.___ |(70) - CURDAT2

07-26-10:06:53.... |(70) - 15 AXNUC 1H

07-26-10:06:53.... [(70) - 25 AXNUC 13C

07-26-10:06:53.... |(T0) - status AXNUC 13C

Co\BrukerTopSpind 0.0.b.12'progicurdiniNT RA-BRKR-CORP-Thierry Richerfinistory_j bt
C-\BrukerTopSpind 0.0 b 12\progicurdiniNT RA-BRKR-CORP-Thierry Richerfihistory
C\Bruker\TopSpin4.0.0.b.12\prog\curdiniNTRA-BRKR-CORP-Thierry. Richerf\stdout.cprserver.log
C\BrukerTopSpind.0.0.b.12\progicurdiniNTRA-BRKR-CORP-Thierry Richerfistdout dataserver. 2040
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These files only contain valuable information if the protocol function is active. You can switch
on this function as follows:

1. Click Setup preferences or enter set.
2. Click the Miscellaneous group in the left part of the dialog box.
3. Check the item Record commands in protocol file.

The protocol file contains TopSpin startup information and command information on interface
level. The history file contains command information on the level of the command interpreter
and application modules. It also contains error messages.

Note that the files history and protocol are emptied when you restart TopSpin which means
the history of the previous TopSpin session is lost. In case of problems, you should first make
a copy of these files before you restart TopSpin. Note that a long TopSpin session, especially
with automation can create very large history and protocol files. Therefore, it is useful to
regularly check the size of the files or simply restart TopSpin after each (automation) session.

OUTPUT FILES
<tshome>/prog/curdir/<user>/
history - TopSpin history file
history_i.txt - TopSpin protocol file
history.traffic.txt - network traffic log
stdout.dataserver.<number>.txt — data server output file
<userhome>/<.topspin-hostname>/prop/
protocol.txt - TopSpin protocol file (if TopSpin was started as topspin -client)

SEE ALSO

hist [ 371]
13.16 set
NAME

set - Open the user preferences window.

DESCRIPTION
The command set allows to set user preferences. It opens the dialog box shown:

376 /398 H9776SA3_4_004



TopSpin Interface/Processes

| Preference: o |

Administration ltems Administration ltems

Window Settings Auto-open last used dataset when restarting TopSpin D
?;{;:zs:js;\‘!?sprererences Show TopSpin data examples directory in data browser [
Regulated Environments Setup users for TopSpin-internal loginflogoff and esign
Miscellaneous Automatic termination of TopSpin when idle time exceeded

Mobile Connection q P
Automatic locking of TopSpin when idle time exceeded Change
Directories . it

Acquisition
More Preferences Window Settings
Change fonts by __. poinis 0

Enable automatic command spooling D

Open new internal windows "cascaded” rather than "maximized” D =

Configure cascaded windows

‘Arrange’ internal windows is only applied to dataset windows (]

Tabbed pane layout
Processing Preferences.

Enable automatic data processing
Text Editors

Preferred text editor Internal ¥

Text editor for edpul, edmac, edpy, ... aways in foreground D
Requlated Environments

Enable extended audit trailing

Enable GUI restrictions and protection of preferences
Miscellaneous
Collapse parameter editors

Display EXPNO/PROCNO list when opening data

FEO OO

Record commands in protocol file
Language (change requires program restart!)
Use "Default Datastation” (restart required)
Mobile Connection
Cloud Configuration
Directories

[ Apply H Close ” Reset ]

In the left part of the dialog window, you find various categories of objects. Click the category
of which you want to view/change certain objects. It will become highlighted and the
corresponding objects will be displayed at the right part of the dialog box. Some objects can
be changed by entering a value, others can be changed by clicking Change to the right of the
object entry.

INPUT AND OUTPUT FILE
<home>/.topspin-<hostname>/prop
globals.prop - ascii file containing User Interface settings
view.prop - colors fonts etc.
Where:
<home> is the users home directory
<hostname> is the hostname of the computer

13.17 setdef

NAME
setdef - Switch error message acknowledgment on/off.

DESCRIPTION

The command setdef is mainly used to switch the error message acknowledgement function
on or off. It takes two arguments and can be used as follows:

» setdef ackn no - commands continue without acknowledgment.
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» setdef ackn ok - commands require acknowledgment before continuing.
Note that (re)starting TopSpin always sets setdef ackn to its default value which is ok.

setdef can also be used to switch the storage of standard output and standard error
message off or on. In this case it must be entered in the form:

» setdef stdout on - store standard output message.
» setdef stdout off - do not store standard output messages.
The equivalent for standard error messages is setdef stderr ok/no.

OUTPUT FILES
<tshome>/prog/curdir/<user>
stdout.num - standard TopSpin output file for setdef stdout ok
stderr.num - standard TopSpin error file for setdef stderr ok

13.18 shell

NAME
shell - Open a Windows Command Prompt or Linux Shell

DESCRIPTION

The command shell opens a Command Prompt (under Windows) or a shell (under Linux).

C:\Bruker\TopSpin4.0.6.b.12\prog\curdir\INTRA-BRKR-CORP-Thierry.Richert>

13.19 swin

NAME
swin - Swap the position and geometry of two data windows.

DESCRIPTION

The command swin swaps the position of two data windows. If the layout contains exactly
two data windows, swin simple swaps their position and geometry. If the layout contains
more than two data windows, swin allows you to swap the currently selected (active) data
window with any of the other data windows. The latter can be selected from a list.

swin is typically used after reading a window layout with more than one data window.

SEE ALSO
Newwin, nextwin, close, closeall [» 374]



14 TopSpin User Management

This chapter describes commands which are related to TopSpin audit trail and user
management. The audit trail contains a record of all acquisition and processing activities,
data checksums and electronic signatures. They can be included by TopSpin internal users,
which can be set up by the NMR administrator. Internal users are required to log in to
TopSpin before they can use it or exit it.

14.1 audit, auditcheck

NAME
audit - Open audit trail dialog box (nD)
auditcheck - Check data consistency (nD)
DESCRIPTION

The command audit opens the audit trail dialog box:

Audit trail

0 View audit trail of processed data

(7) View audit trail of acquisition data

() verify audit trails

._ ) Add a comment to audit trail of processed data

[ : Add a comment to audit trail of acquisition data

() View audit trails of a dataset list
_' Verify audit trails of a dataset list

(") Define dataset list

Dataset List:

P OK |’ Cancel H Help ]

This dialog box has several options, each of which selects a certain command for execution.

View audit trail of the processed data

This option selects the command audit proc for execution. It shows the processing audit trail
file auditp.txt. This file is created by the processing command that creates the processed
data, e.g. em. Any processing command that modifies/updates the processed data, e.g. ft,
makes an additional entry. Furthermore, any command that changes one or more processing
status parameters makes an additional entry.
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View audit trail of the acquisition data

This option selects the command audit acqu for execution. It shows the acquisition audit trail
file audita.txt. This file is created by the acquisition command that creates the raw data, e.g.
zg. Any acquisition command that modifies/updates the raw data, e.g. go, makes an
additional entry. Furthermore, any command that changes one or more acquisition status
parameters makes an additional entry.

Verify audit trails

This option selects the command audit check for execution. It performs an audit trail check,
i.e. a data consistency check. If both raw and processed data are consistent, you will get the
following message:

audit file for

acquisition: OK
processing: OK

raw data: checksum OK

proc data: checksum Ok

If the data have been manipulated, e.g. with third party software or by changing certain status
parameters (e.g. Sl), the checksum will be inconsistent. The following figure shows the
message for inconsistent processed data.

E! auditcheck [g‘

audit file for

acguisition: Ok

processing: Ok

ranwy data; checksum Ok

proc data; Invalid data checksum

Add a comment to audit trail

This option selects the command audit com for execution. It allows you to add a comment to
one of the audit trail files (raw or processed).

Each audit trail file entry contains the following elements:
* Number: The entry number (1, 2, 3,...).
* When: Starting date and time of the command.
» Who: User who starts the command (the user that started Topspin).
* Where: Location where the command started (the computer host name).
* Version: The TopSpin version which performed the acquisition or processing.
* What: Command and associated parameters, e.g. <em LB = 0.3 Sl = 16384>
The last line of the file is a checksum which looks like:
$$ 24 EB 5D 82 76 AD F2 2B 7E D2 A1 35 7B B5 C4 D5
The command auditcheck uses this line for the consistency check.
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INPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - acquisition audit trail
<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
auditp.txt - processing audit trail
Note that these are also the output files for audit com.

SEE ALSO
gdcheck [» 382]

14.2 chpwd

NAME
chpwd — Change password

DESCRIPTION

The command chpwd allows to change the password of the internal user. It opens the
following dialog:

Please define password for user: mp

New Password =

Repeat Password =

Enter the new password twice and click OK.
The command can also be started as follows:
Click Manage | Security | Change internal user password

SEE ALSO
uadmin [» 385], esign [» 381], logoff [» 384]

14.3 esign

NAME

esign — Electronically sign a dataset.

DESCRIPTION

The command esign adds an electronic signature to the raw data and/or to the processed
data of a dataset. It opens the following dialog:
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E! esign E|
Add Electronic Signature To Data Set:

examid_13C 1 1 Chhio guest

Data component to be signed = Raw & Processed Data v
Select Signature Meaning = all v

aur cummenﬂ
Comment =

’ Sign now ” Cancel ]

Just select the data component to be signed, the signature meaning and, optionally, add a
comment. Then click Sign now.

The signature will appear with the parameters on the plot (commands plot, autoplot) and in
the Audit file (command audit proc). It consists of four lines, e.g.:

USER ID larry

USER NAME Larry Hill

MEANING approval

COMMENT Spectrum quality is OK.

The command esign can also be started as follows:
Click Manage | Security | E-Sign Data Set

esign requires that the NMR administrator has set up a list of users who are allowed to sign a
data set, along with definitions of signature meanings (e.g. review, approval).

INPUT FILES
<tshome>/conf/
topspin-users.prop - TopSpin users properties file

OUTPUT FILES

<dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
auditp.txt - processing audit trail

SEE ALSO
uadmin [» 385], chpwd [» 381], logoff [» 384], lockgui [ 383]

14.4 gdcheck

NAME

gdcheck - Generate data checksum

DESCRIPTION

The command gdcheck generates a data checksum. It updates the audit trail files. It takes
one argument and can be used as follows:

« gdcheck: Makes the processing audit trail consistent.
» gdcheck raw: Make the acquisition audit trail consistent.
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gdcheck is, for example, required if a data set has been manipulated with third party
software. In that case the audit trail would be inconsistent, i.e. the command auditcheck
would report an inconsistency error. gdcheck updates the audit trail file with a new data
checksum and adds the entry:

Unknown data manipulation detected.
After this, auditcheck would report:
Unknown data manipulation.

For 2D and 3D data, gdcheck adds a data checksum. For 1D data, a data checksum is
automatically created by processing commands. In 2D and 3D, however, processing
commands do not create a data checksum because this would be too time consuming. If it is
required gdcheck allows you to create it.

INPUT AND OUTPUT FILES
<dir>/data/<user>/nmr/<name>/<expno>/
audita.txt - Acquisition audit trail.
<dir>/data/<user>/nmr/<name=>/<expno>/pdata/<procno>/
auditp.txt - Processing audit trail.

USAGE IN AU PROGRAMS
GDCHECK
GDCHECK_RAW: Executes the command gdcheck raw.
AUDITCOMMENTA("user comment"): Adds a user comment to the audita.txt file.
AUDITCOMMENTP("user comment"): Adds a user comment to the auditp.txt file.

SEE ALSO
audit, auditcheck commanda [» 379]

14.5 lockgui

NAME
lockgui - Lock the TopSpin interface.

DESCRIPTION

The command lockgui allows to logoff the internal user. It opens the dialog shown:

TopSpin locked by user: nmrsu
at Thu Sep 25 09:56:48 CEST 2014.
Please press a button to unlock.

[ ‘nmrsu' to unlock l

| NMR administrator to uniock |
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This indicates the locked status and offers buttons to unlock. Note that only the current
internal user and the NMR Administrator can unlock the interface.

The command can also be started as follows:
Click Manage | Security | Lock TopSpin for Other Users.

INPUT FILES
<tshome>/conft/
topspin-users.prop - TopSpin users properties file.

SEE ALSO
uadmin [» 385], esign [» 381], chpwd [» 381], login [» 384], logoff [» 384]

14.6 login

NAME
login — Login to TopSpin as internal user
DESCRIPTION
The command login allows you to login as a (different) TopSpin internal user. It opens the
following dialog:
Please identify yoursell
Userb= [jc
Password = | |
Enter the user name of the internal user and enter the password.
The command can also be started as follows:
» Click Manage | Security | Login As Internal User
INPUT FILES
<tshome>/conft/
topspin-users.prop - TopSpin users properties file.
SEE ALSO

logoff [» 384], uadmin [» 385], esign [» 381], chpwd [» 381], lockqui [ 383]

14.7 logoff

NAME
logoff - Exit TopSpin
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DESCRIPTION

The command logoff allows to logoff the internal user. It opens the following dialog:

Please enter password for user: Thierry Richert

Enter the current user name and enter the password.
The command can also be started as follows:
Click Manage | Security | Log Off From Internal User.

INPUT FILES
<tshome>/conf/
topspin-users.prop - TopSpin users properties file.

SEE ALSO
login [» 384], uadmin [ 385], esign [ 381], chpwd [» 381], lockqui [> 383]

14.8 uadmin

NAME
uadmin - TopSpin internal user administration

DESCRIPTION
The command uadmin allows to administer TopSpin internal users. It opens the dialog
shown:

I:‘ Enforce "login" for working with TopSpin

User ID User Name Allowed Signature Meanings
ic z

cpl philippe lui
jctri thierry trichert
ir jraya jesus
jroa olivier oass
mb maryse mary
mp martial mar

AddUser || Change Meanings || Removeuser || passwd Lengtn |

| save |[ save:ciose || hep || cancel |
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¢ To add a new user, click Add User.

User D =

User Name = jieréme

Signature Meanings (separated by comma) = |jcout

Here you can enter the User-Id, full user name and signature meaning.

The signature meaning can be chosen user specifically. This freedom is offered by Bruker
TopSpin software because normally the signature meaning is acted in accordance to the
guidelines of your concern (e. g. ISO 9001).

The uadmin dialog also offers the following buttons:

Change Meanings - Change the signature meaning of the marked user.
Remove User - Remove the marked user entry.

Passwd Length - Change the minimum password length.

Save - Save the user administration.

Save+Close - Save the user administration and close the dialog.
Cancel - Close the dialog discarding any changes.

The command can also be started as follows:
Click Manage | Security | Change internal user password

INPUT/OUTPUT FILES
<tshome>/conf/

topspin-users.prop - TopSpin users properties file.

SEE ALSO

esign [ 381], logoff [+ 384], chpwd [ 381], lockgui [» 383]
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15 Contact

Manufacturer
Bruker BioSpin GmbH
Silberstreifen 4
D-76287 Rheinstetten
Germany
http:.//www.bruker.com

WEEE DE43181702

NMR Hotlines
Contact our NMR service centers.

Bruker BioSpin NMR provides dedicated hotlines and service centers, so that our specialists
can respond as quickly as possible to all your service requests, applications questions,
software or technical needs.

Please select the NMR service center or hotline you wish to contact from our list available at:
https://www.bruker.com/service/information-communication/helpdesk.htm|

Phone: +49 721-5161-6155
E-mail: nmr-support@bruker.com
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apkf command...........ocooi 52
I n d ex apkm command..........cccooiie 52
apks command ..............c.oooeiiiiieeee, 52
atcommand.............coo, 319
atmulticommand ...............ccooeii, 320
AU program
Symbols e 321,322, 327
basl command ........cooeeeeeeeeeeeeeeeeeeeeee 300 COMPII .. 321
MNd COMMANG ..o 253 INStall ..o 326
.png TS o 250 KLl e 326
I FIES oo 250 MAICTO . 10
W FIES. .o 250 MACTOS ... 13
PrOCESSING ..vvveieiiiiiieee it e et e e ee e 21
A SEIUP . et 324
SOUIMCES ..t ee et e e e e 321, 322
ADOUL ... 361 AU reference manual ..., 327
abs commMand eeee e 43’ 63, 300 aud!t COI:nmand ............................................... 379
abs1 commMand ..o 97 AUt trail ... 382
abs2 COMMAN ........ceovveeeeceeeeeeeeeeeeeeeee 95 auditcheck command ........................... 379, 383
absd COMMANG ........c.cuoveeeeeeeeeeeeeeeeeeeee 43 automatic baseline correction 1D .................... 43
absd1 COMMAN ........c.oveeeeeeieeeeeeeeeeeee 97 automatic baseline correction 2D................ 95, 97
absd2 command............coccvieiiiiiiie e 95 automatic mode of the Processing Guide ........ 76
absf command..........ccoooeoeieeeeeeeee, 43 automatic shifting baseline correction 2D... 95, 97
absnd command...........o.ocoeeieeereeeeeeen, 191 autoplot command.................. 249, 255, 256, 258
absot1 command............ccocoevovoeeeeeieeen. 97 Avance
absot2 command............ccccoeveveeeeieieeen. 95 data ..o 23,33, 142, 165, 184, 340
abst1 CoOMMANG .......cooveeeeeeeeceeeeeeeeeeeeeere 97 SPECHOMEter ... 13,29, 64, 142
abst2 command...............cc, 95
accumulate command .........cccccooeiiiiiiiiiiiieeenn. 48 B
acquisition
dimension ... 10, 95, 163, 183 bas command...........ccccceeiiiiiiiiiii 43, 95, 97
AIrECHON .. 22 base_info file ... 300
MOGE ..o 28, 64, 90, 155 baseline correction
parameters ................. 17,19, 292, 312, 315 1D automatic ..................... 20, 43, 44, 63, 300
status parameters.............. 17,19, 28, 31, 312 IDfid e 22, 54,57, 63, 90, 91
11121 1= YOO 11, 33, 88 1D SPliNG ..., 84, 300
aCqUISItION:MOAE ..o, 85 1D user defined ..., 56, 300
acquisition:status parameters.................. 85, 245 2D automatic ............. 31, 95, 96, 98, 132, 138
add 2D automatic shifting.................ccccvunne 96, 98
tWO 1D data SetsS. .., 45 2D FID oot 141, 155
tWO 1D idS. ..o 45 2D user defined..........cccoooonniiiiiinn. 101
tWO 2D datasetS....mmme 99 3D automatic ......eeeeveveeeeeeiieee e 175
two 2D raw datasets............cccocoeevevevenennnnn. 99 BDFID i 163, 176, 179, 183
add COMMANG........ccoovieeeeeeeeeeeeeeeeeeeee . 45 frequency offset...........oo 23
add incrementin 2D levels ..., 252 0T [ SRR 22
add2d command...........ccccooeeveeieeeeeeeeeeeen 99 multiple additive..............ocooiii 158
addC COMMANG ... 45 ofintegrals..........cocooooiiniii, 24
addfid COMMANG .. 45 Of the FID..oeveeieieeeeee e 23
addition faCtor...........ooveeeeie e, 23 basl command ... 101
Yo [0 51 TR TSR RSR 99 baslpnts file ... 300
adsu command ..o 45,71, 99, 120 bccommand.............coiiiiiiiiii 54, 63, 90
AMX bem command.......cooeiiiiiii 56, 300
FOMMEL ..o, 33, 340 becm1 command.........ccooooiiiiiii 101
SPECHTOMELE ..o 29, 340 becm2 command........ccccceviiiiiiiiie 101
apk COMMANd .......cooveeeieeeeeeeeeeeeen, 52,63 bias correction ........ccccceveieiiiiie 229
apk0 COMMANG ......c.coevieieeeeeeeeeeeeeeeee e 50 big endian ... 34,143, 165, 185
apkOf COMMANG ........c.cooviiieeeeeeeeeeeeeeeeeeeen 50 bnmr.command ... 362
apk1 COMMANG .....c.ovivieieeeeeeeeeeeeeee e 50 bpan command.............ccooiiiin 362, 363
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browse command..........cccceeeeeeiiiiiiieeeenn. 271, 274 AOSY 3D i 220
byte order ... 34, 143 hypercomplex 2D .........ccccccevviiiiiiiiiiiinenn, 112
inconsistent ..........ccoooiiiiiiiiiiie, 373
C STAtUS e 17
dcon command.........cccveiiiiiiiiieeeeee e 218, 222
cal CoMMAN ........coovieiieeeeeeeeeeeeeeeeeee e 85 dcon2d commaNnd..........coeeiiiiniinines 218
calibration deconpl command ........cccueeeeeeiiiieiini 222
iNteractive ........cooeveveeeeeeeeeeeeeen 28, 30, 32 deconvolution
calibration: automatic .................cccceoevevccuennn.. 85 GausSsian ..o, 222
ChECKSUM ... 382 Lorentzian.............cooeiiiin 222
chemical Shift............cccoceeeueeeeeeeeeeeeeeeen 86 mixed Gaussian/Lorentzian....................... 300
chpwd command ...........ccccceveuevcuernieienen, 381 mixed mdcon command Gaussian/Lorentzian
circular Shift ...........cooveeeeeeeeeeeeeeeeeens 125 0 s 222
ClPbOoArd ......vvveeeeeeeeeeeee e 263, 284 deconvolution 2D...........ccccciiii 218
close commMaNnd ...........cocoeveveeeveeeeereeeeeens 374 default
closeall command ..o 374 find criteria.........ooeiiiiieee 277
CMANIS ..o 365 PANEET .o 258
CMAINAX ... 364 degree of the polynomial 20, 44, 96, 98, 175, 191
Comp"ea” COMMANG ..o 321 del command...........ccooeiiiiiiiiiiin 265
Comp"ing AU Programs .........ccceeeeeenvnne. 322, 326 del2d command.........ccccceeiiiieeee e, 268
composite processing command dela command.........ccccoooiiiiiiiiiic 265
____________________________________________ 20, 57,62, 67, 74 delau command...........ccccoviiiiiiiiiiiee . 324
Composite pu|Se decoup“ng ___________________ 305’ 310 deled ............................................................. 310
contour 1evels ....oooe 25, 27, 33, 251 deldat command...........cccooiiiiiiiniiii e, 265
CONV COMMANG ......veeieieeeieeeeeeeeeen 283, 339 delete
convdta command ............c.cooevevercueueienennnn 340 1D processed data ... 268
conventions in this manual .......covevieeiii, 9 IDraw data......ccooeeeeeiiiiiiiiee e 268
CONVErsion COMMANGS ............cccoovvrrueueeernnnss 339 2D processed data ..., 268
Convertpeak"st cCOMMANd ..o, 342 2D raw data......ccccceeeiiiiiiii, 268
COPY COMMANG ......ooovveieieeeeeeeeeeeeeeeeee, 263 imaginary data............coooii 268
COIreCtion OffSEt..........cooveveeeeieeeeeeeeeeeeeen, 23 integral lists ... 299
cosine window mu|tip|ication ______________________ 78, 79 processed data.....ccooveiii 265
CPD raw data........ooeeeiiiiiieeeiee e 265
PrOGraAMS ... 305, 310 delete command..........ccccoociieeiiiiiiinenns 265, 268
Cp|bruk COMMANG oo 321 delf command ..o 268
cpluSer COMMANd .........cceveveveeeeeereeeeens 322 delicommand ... 153, 268
CrON COMMANG.......evveeeeeeeeeeeeeeeereeeees 323 dellist command ... 298
AeIMAC ... e 310
delmisc command .........ccccccieeiiiiiiii, 299
D delp command.............ccoooiiiiiiiiiiin 265
daisy COMMEANG oo 216 delpul .............................................................. 310
daisyguide COMMANG oo 217 delpy ............................................................... 310
dalias command ... 263 dels command .........ccoceeeiiiiiiiie i, 268
data delser command.........cccccceveiieeee i 268
MOAE oottt 23 detection mode................. 22, 26, 54, 64, 90, 155
OVEITIOW ... 35,143  diagonal
data window NN 2D ..o 122
ClOSE oo, 374 PlaNe i 3D ..o 172
CUITENE oo 271’ 275, 282 dlgltal fllterlng ................................................... 23
GEOMETY v, 378 acqmsm_on ................................................... 13
AW 271, 275, 374 PrOCESSING .eiiiieieeieee e e e e e e eee e e e e 61
AEXE oo 374  digitally filtered data 13, 23, 29, 64, 142, 165, 184
POSIION ..o 378 dimensionality..............ocooovviiinni, 312,313
FEOPEN ... 289 dimensionality of data............cooooeviinniin 36
ST TZ= T o USSR 378 dir COMMANG. ..o 271
dataset dir2d command...........cccocciiiiiiee 274
AIMENSIONANILY..... v, 18 d!ra To7o] .01 4 7= Lo SR 271
AIFECLONY 8@ vvoveeeeeeeeeeeeeeeee e 19 d!rdat COMMAND..coiiiiiieiiiiiieeee e 271
dirf command.............ccoooi 274
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dirp command..........cccooiiiiii 271 flprojp command.............cccciiiiiiiee s 104
dirs command..........cccooiiii 274 flsum command...........ooooii 106
dirser command..........ccccciiiieeeii i 274 f2disco command ... 102
disco projection .........cccceeeeeiiiiiiiiiiiis 102, 103 f2projn command.........ccccveeiiiiie e, 104
disk SPace ......ccceeeeeiiiiiiiii 142, 165, 185 f2projp command.........cccceeeeiiiiiiee i 104
diSK UNIt ..eeieii 292 f2sum command..........ccccoeviiiiine i, 106
Display fconv.command..............cccccciiiiieeeeeen. 283, 342
BUtton ..o 278 filesof adataset.......ccoooeviviiiiinienn, 333, 369
found dataset..........ccccocviiiiiiii 278 filt command ...........ccoooviiiiii 61
div.command ..........cccciiiiiiiiiieie e 71 filter width .....oveeeeeeeee 22
o (oo 3 367 find command.........cccoooeiiiiii 277
dosy2d command .........ccccceveeieeiiniiiieeee 220 first order phase correction............. 28, 36, 50, 74
dosy3d command ..........cocueeiiiiiiiiiiee e 220 first point correction ...........coccoiiiii, 23
dpl command..........cccoiiiiiii 252 fit FUNCHON ... 40
dpp command...........ccoeeeeiiiiiiiiiiiie 295 fmccommand............oooeviiii e 62
dt command...........ooooiiiiiii 56 font conventions .........cccccoiviiii i 9
duadd command...........cceeeeeiiieeiiinieen 45 Fourier transform..........ccccccoviiineenne 11, 24, 35
LD J 57, 62, 63, 64, 67, 68, 83, 90
E 2D i, 132, 138, 141, 153, 155
3D...... 142, 163, 164, 176, 179, 183, 184, 189
edau commaNnd.....o 13, 283, 324 Of the 2D e, 141
edc2 CommMAaNd ........oovoveveeeeeeeeeeeeeeeeene 276 Fourier transform mode .... 24, 26, 35, 64, 90, 141
€ACP ... 305 fpcommand............ 62
edepd COMMANd ........ccovvoveeeeeeeeeeeeeeeeen 283 frequency domain data
eddosy command ..............cccceeeereceerereerennnan. 296 11, 63, 66, 108, 132, 138, 141, 154, 163, 176, 179, 183
edgp CommMaNnd...........cccoeveeeeeeeeeeeeeeen 283 fromjdx command.......................... 283, 344, 346
edlev command ..........cccoeeveeeeeeeeeeeeeenn 251 fromzip command..............co 283
edlist command ...........ccccoooeveuerurenen. 283, 298 ftcommand...........c.ooooin 57,62, 63, 67
EAMAC ... 305 ft3d command...........oooii 163
edmisc command ..o 283, 299 ftf command............ooeeiiiiiiiiiei 63, 140
edp COMMANG e 304 L o P 192
edpar command ..........coooviiiiiieiniiie e 314
edpul command.................cn, 283, 305 G
EAPY e 305
edpy command.........ccceeiiiiiieeee e 284 Gaussian
edshape command................ccoovviiiiiiiiiiininn, 301 baseline function ..............cccoeeeiiiiiiienl 54
edstruc command...........ccccceeeiiiiiiiiiiiiiiee. 221 broadening factor ..........ccccccvviiiiiines 80
edtext command...........cccccceiiiiiii 368 deconvolution ..........cceeeeeeeeieeinniniine 218, 222
edticommand..........cccoooiiie 255 lineshape.......cccccovvveeeviiiiiinnnnnnn. 218, 222, 223
edtix command .........ccccceeeviiiee e 255 window multiplication........... 24, 25, 34, 58, 67
ef command.........ccocoiiiiii 57 gdcheck command ...........ccccceviiiiin e, 382
efp command..........ccoeiiiiii 57 gdcon comMmMaANd .........eeeeeeiiiiiiiie e 222
em command.........coeeeveveeeeeeeernnnnnn. 57, 58, 63, 91 genfid command.........cccccccveveeeeniniiens 66, 69, 90
equidistant sequence of levels ....................... 252 genser command.................... 108, 154, 155, 156
€signN command ..........oeeevriiiiiiiiiiie e 381 geometric sequence of levels...............cc.ee.. 252
exit command .........ccceeiiiiiiiiiii 368 gf command.........cccocoiiiiiiiii 67
expinstall command........ 245, 312, 321, 322, 326 gfp command..........occeeiiiiiiiii e 67
explcommand............ccoeeeiiiiiiiiie 369 GNeID 372
exponential gm command..........eeeeeeeeeiiieiiieeenns 58, 63, 67, 91
baseline correction 1D................... 44, 56, 300 graphics file ..........ooeeiiiiiiie e, 250
baseline correction 2D...........cccceveeeeeiienne. 101 group delay............. 13, 29, 33, 64, 142, 165, 184
window multiplication........... 25, 34, 57, 58, 59
exportfile command ...........cccccoviiiiiiiiiiieeeee 250 H
F help command........cccoooeeiiiiiii, 372
Hilbert transform
fldisco command ..........cccoeeiiiiieiiiie e 102 T e 68
flprojn command............cccocvveeeeeieeeeeeiiiei, 104 2D e 142, 153
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3D 165, 185, 188, 189 3D e 163, 176, 179, 183
histcommand ..............oooiiiiiii 371 number of coefficients ..............ccccceeeeeeee. 27
history number of PoINtS.........ccccoooiiiiiiiii, 25

fUNCHON ..., 371 lipp command .........ccceeeeiieiiiiiiiiiiieee 44
htcommand...........ccoooooiiiiiii e 68 list

founddata ..., 277
| of active commands .............coeeeeeeeiiiniennnns 373
of AU programs .........cceeeeveeeeeeieeiccinininneenn. 333
ift COMMANG........coovvveeeeecccceeeee 66, 69 of datasets......................... 265, 268, 271, 274
imaginary data of miscellaneous files ..........ccccoocieernnnen. 300

1D 63, 68, 71, 74, 77, 90 of parameter sets ......ccccoeveeeiiiiiiic 311

15 B 135, 137, 142, 153 of processing parameters........................... 20

3D 165, 185, 188, 189 plot 1ayouts ........eeeeiiiiieiei e 258

AEIEtiNG ....vvceceeeeeeeeeeeeee e 270 list:of integrals ..o 228
iNPUt PArameters ..........ccocoveeeveeeeeeeeeeeeeeeees 17 little endian ..., 34,143, 165, 185
int command ........ccooovcuevereceeeeeceeen. 225, 228 lockgui command ... 383
integral logoff command.........ccccooiiiiiiiiiii e 384

extension factor........coovveeeeeeeeeeeeeeeeeeee 21 Lorentzian

regions 1D ......ooeeeeeeeeeeeeeeeeeeeenn. 22, 44, 300 broadening factor ...........ccccoeeviiiiiiienn, 25

SENSHIVILY ....ovovceeeeeeeeeeeeeeeeeee e 25 deconvolution ..., 218, 222

sensitivity factor..............ccooovevevcuceeeenn. 20 line shape ..., 222

VAIUES 1D oo 25 lineshape ... 218, 223
integration Ipnd command..........oooeiiiiiiiiiiiie e 198

INEErACHVE ..o, 300 Is command ..o 70, 74

0 01=T o 1 RPN 300
intensity M

scaling factor ........ccccceeeeeieiiiiinn, 35, 143, 155

ValUB ....eviiitcceee e 11 macros
intensity:histogram ...........ccccooiiiiiiin. 234 iN AU programs ........ccccceeviiiiiiiniiiieeeeeeeenn 13
iNtrng file ..., 44, 300 in TOPSPIN................. 13, 305, 310, 316, 317
intser command..........coocoeiiiiiiiine e 327 magnet field driftS ... 125
inverse Fourier transform magnitude calculation

L 66, 69, 90 L R 29,62, 71

2D e, 108, 154, 155, 158 magnitude spectrum

D e 71
J 2D 12,122, 134, 135, 136
mana command...........c.uceeeeeiiiiiiieeeeeeeiie e, 230
JCAMP-DX format ... 232, 344, 350 managuide command...............eeeeeeeiiiiiieeeenes 231
jconv command ..........cccooveeveieneinnn 283, 348 maximum intensity
Je0l data ... 339 in 1D peak Picking ..., 224
jmol command ..........couevevevereeeeeeceeeee 227 of a spectrum..........cccooii 33, 38
MC COMMANd .....ceveieiiiiiiieee e 62, 71
mdcon ComMmMaNd..........cueeeeeeeeverieee e 300
K minimum intensity
KDE KONQUETOT ...t 333 in 1D peak picking ...........ccoovvvviniiiiniinn. 224
Kill COMMANG ... 326, 373 O @ SPECIUM. ..oooo 38
miscellaneous lists .........ccocoovviiiieiiiiiiiiieeeee, 299
mixed Gaussian/Lorentzian deconvolution
L 222, 300
: Mixed Lorentzian/Gaussian deconvolution..... 218
:gzgﬁtczlr%tf;:gr """"""""""""""""""""""" ggg mixed sine/cosine function ......................... 78,79
S e most significant byte...........cccoiiiiii 34
least significant byte ...........cccoocviiiiiiie . 34 mul command 71
least square fit.......ccccceeeeeeiiiiiiiiiiieeeeeee, 22,54 mul2d command 99
:?::to?:::and """"""""""""""""""""""" 27,70, Zj mMUulc ComMMANd .......oeeviiiiieeeeeeeeee e 71
i com predic.t.i.o"r.1 ................................................. multiplication factor

L 64, 90, 91 ;B """"""""""""""""""""""""""""""""" 20 52

op T 132 138, 141, 156 2D ,
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2D CONtOUIS ... 25 firstorder.....cccooeeeeeeeiiiiieeeeee, 28, 36, 50, 51
first point acquisition.................c.cccooii 23 interactive 2D ..o 141
multiply two datasets ...........oooiii, 71 MOAE oo 29
multiply with increment in 2D levels ............... 252 multiple ..., 28, 29, 36
of IDrawdata.......cccccvveeeeeiiiiiiiiiiii 74
N of raw AMX data........ccceeeeeeeeeiiiiiinnn, 165, 184
of raw data.........ccoocveeiiiiii 29, 64
NDOOK ...t 373 Zero order ...........oooeiiinnnn 28, 36, 50, 51
negate a dataset...........cccoovoeeveeeeeeeeeeeeeen 71 phase sensitive spectrum
NEW COMMANG ........covveeeecececeeeeeeeeeeeeeeeeenaan 280 2D 123, 135, 137
new dataset..................... 69, 154, 280, 315, 341 phase values
newtop COMMANT .o, 374 ID e 20, 52, 74
Newwin command ..o 374 2D 141
nextwin command ..........cccccoovoveeeeererenenns 374 3D 164, 165, 177, 180, 184, 185
NM COMMANG..........cooveeeeeeeeeeeeeeee e 71 pk command...........cccceoinniiins 57,62, 67,74
NOISE FEQION .......vvveeeeeeeeeeeeeeeeeeean 27, 245 pknd command ... 200
plane from 3D data
o e 148, 170, 172, 173, 188, 200, 205, 211
plot
objects [=To 11 (o] PP 256
[AYOULS ..o 249
ofadataset.......cccovuviiiiiiii 289 -
open ComMmMaNd........ccceeeeeeeeeiiiieieeeeeeeeeeeeeeeee 283 region D 30, 43, 300
Orthogonal HACE oo 105’ 112 Bt e 255, 256, 352
OULPUL PAraMELETS ... 17 plot command..........c.oooviniiniinns 44,256, 258
; Plot EAitor.......coovviiiiieieeeeeeee e 249, 258
overlapping peaks ..........cccccee.... 44,59, 218, 222 : ’
veriapping p plot:region 1D ... 233, 234
polynomial baseline correction
P 1D SPECHUM cvvooeeeeeeeeeeen 44, 56, 300
parameter sefs ............... 295, 312, 319, 349, 358 gg :pggt:ﬂm """""""""""""""""" 96'1 32’ 18]
parplot command.............ccceeeiiiiiiieinneeeeeen, 253 fid PECITUM oo 2’2 54
pas’::a COMMENG oo 284 POStSCrIPL....ooo e 249
peahighest 30 power spectrum
second highest ... 21 ;B121;;
s_eperatlon """"""""""""""""""""""""""""" gg MOAE oottt 29
peasklgpr}(.:.k.i.r;.gi ...................................................... pp command.................... 26, 232, 237, 240, 300
maximum intensity............occccciiieeeee 26 Egg ggmm:gg """""""""""""""""""""" 222 ggg
pm;?;TnLértr;rlrswtensﬂy """"""""""""""""""""" 2% prguide COMMaNd..........ccoveiiiiiiiiiiiiiiiiieeeeeeeeennn 75
MELETS .o, print
peaskegﬁzlmgéﬁ ---------------------------------------- 28,222 the aCHVE WINAOW w.rrvrrreoeeceerererereeeeeeen 258
T print command.........cccceeeeeeeeeiieice e, 258
pgzt S:f[:l;illr;gSD .............................................. gi(z) prnt command ............coveee.... 255, 256, 258, 259
POAIIIGNES! o 234 PIOCIO COMMAN i i
peak:second highest ............cccooeiiiiiiiiiiennnnn. 235 p;gg:g:ﬁ]d a8 1,12, 23
peal;;§i?pl ........................................................ ggg P commgnds _____________________________________________ 21,36
peakl!st 'el"];.'l """""""""""""""""""""""""" 342 Processing GUIde .........ccuveviiiiiiini e 75
peak ist.xm |e.d ............................................. % processing parameters............................ 17.19
p(ra]a w comrgan """"""""" 5052134136 151 processing status parameters ............ 17,19, 295
ph comman I » 94, 19%, 190, PROCNO......oovooeeeeeeeeeeeeeereeereen 333, 369
P af’g correction 57 62 67 68.74.90. 91 Proj command...........oowve.... 102, 104, 106, 111
1Dautomat|c """""" P E IR 52’ 63 projcbn CoOMMANd ......ccevviiiiiiiieee e 202
2D 132138141142 ’151 projcbp command.........ccooeeeeeeiiieieeeeeeee 202
ap T ’ ’ ’ ’ projd comMmmand...........coooruiiiieiiiiiiee e 109
163, 165, 176, 179, 183, 185, 188, 189, 200 progeiggg”m 102
automatic.........ooceviiieii 20 negative full 2D 111
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negative partial 2D ..........cccooiiiiiiiiie 104 reverse
positive 3D..........oooiiiii, 168, 202 1D spectrum ..., 64, 83
positive full 2D ...........ooovvriiiiiieeee, 111 2D sSpectrum .........eveeeeiiieieieeeeeeeee 110, 142
positive partial 2D.............oovvviiiiiiiiiiieen. 104 3D spectrum..........ceveeeee. 165, 177, 181, 185
projpln command..........cccceeeiiiiiiiiiiiiieeeeeeenn 168 L1 T TSRS 30
projplp command..........ccceceeeeeeieieiieeeeee e 168 FEW COMMANG ....uuueeeiiieieeeieeee e e eeeeeeeeeeeeeeeeeeeeens 285
properties rhnp command .......ccccoeeviiiiiiiiiie 111
ofaprinter......ccccovviieiii 258 rhpp command ........ccceeeeeeeiiiiiieeeee, 111
PS COMMANG .....ovviiiiiiiiiiiiaeee e e e e e e e e e e eeeeeeeeeeeeeees 77 right shift.........oooooii 27,70, 74
pseudo-raw data.........ccccceeeeeennn. 66, 69, 108, 154 MISC COMMANG ...evviiiiiiiee e 299
plilt command ... 124 rpar command ........cccccceeeeennnn. 311, 315, 349, 358
pliltT command ........cccccvveiiiiiinie 124 rpl command........cccueeeiiiieeieeeeee e 205
PLrACE ..o 375 rS COMMANd.......coueiiiiiiiiieee e 70,74
pulse program rsccommand.................... 90, 102, 113, 126, 152
it 305, 310 rSEr COMMANG .......oieeeiiiieceee e 118
rser2d command .........ccccceeiiiiiiiiiiiiiieeeeeeeenn 173
Q rsrcommand.........cccceeeeeeeeennnn. 101, 117, 130, 152
rtrcommand ........c..oeeeeiiiiiiiee 208
QSN COMMANG ... 78 ruN CoMmMaANd ..o 332
QSINC COMMANG ... 78 IV COMMEANG.......oiiiiiii 64, 83
QU COMMANG.......c.oeoeieieeeeeeieeeeeeeeeeeeeeeeeeeeeeeeen 330 VNP COMMANG......ooiiiiis 111
quad Spike COITECLION v, 138’ 142 rvpp COMMEANT ... 111
quadrature detection mode .......... 24,54, 90, 156
qumulticommand...................oooiiiiiiiiiiiii, 331 S
R sab command..........ccceiiiiiiie 84, 300
save
P12 COMMANG ..o 170, 188 a data window to a graphics file ................ 250
r12d COMMANG ... 172 savelogs command ... 260
M3 command .........ccccoeveveveveeeeeeeeeenn 170, 188 scaling region file.................. 30, 31, 32, 234, 245
r13d COMMANG oo 172 SCreeN AUMP....eviiieiiiiiiie et 251
123 COMMANG ... 170, 188 search
123d COMMANA ..o 172 (o111 (=) £ = RPN 277
raw data......ooo oo 11, 13, 23, 34, 46 result Window...........coooiiiiiiiiiiiiiecciiieen 278
FCh COMMANG.......c.voveeeeeeeeeeeeeeeeeen 203 search command.............cccccooiinn 277
re COMMANG oo 283, 285 second dataset ... 24
reb command ..........cccccoceeveverevererernenns 283, 287 select
reference aplotlayout......ccccceeeeieiiiiiiiis 258
column for disco projections ______________________ 103 APMANEEN e 258
data for integra| sca]ing _______________________________ 24 selucommand.............cooeeiviiieeieeen 242
fFEQUENCY ..., 30, 32 sequential
peak for Sca"ng _______________________________ 21 , 29, 32 dataformat ........oooeeeiieeee e 143
row for disco projections ____________________________ 103 detection mode........coovvveveiiiiiiieeieieeeeee, 64
reference:frequency _________________________________________ 85 serial command .......coooeeniiie e 334
reference:peak for frequency calibration.......... 85 setcommand......coooveeeeieee e 376
reference:peak for Sca“ng ______________________________ 233 setdef command................ooiieeiiiiil. 13, 377
reference:substance............cccoovvveveveeeceeenn. 86 SGl workstation........................ 34,143, 165, 185
FEG FIl€ .o 30, 234, 300 shell command ..., 378
=Y TR 288 show command ... 373
reopen COMMANG ..........ccocveveveveereeeeneeeeen, 289 Signal region ... 31, 245
FeP COMMANG ... 285 signal to noise ratio .............c.ccooene 31, 36, 244
repl CoMMaNd..........ccceovveveveeeeeceeeeeeeee 288 simultaneous detection mode........................... 64
FEPW COMMANG .......vveeeeeccecececeeeeee e 285 sinc
reset squared window multiplication..................... 78
s€arch Mask .........ccccoeveveveveeeeeeeeeeecccenee, 277 window multiplication...............c...c.co 79
resolution of a screen dump ___________________________ 251 S!nC COMMEANT .. 78
revl command........ccccceeeeeeeiiieiiiiiiiieee. 110, 142 sine
rev2 CommMand.........cccooveveveveeeeererereenns 110, 142 baseline correction 1D....................o... 44, 56
394 /398 HO776SA3_4 004



baseline correction 2D..........cccovevvvveeeeens 101 tf3p command............oooiii, 188, 189
squared window multiplication............... 34,78 third party software
window multiplication................ccccceeene 34,78 143, 153, 163, 165, 166, 185, 189
sine bell shift.........ccoooveioiiiii e, 32, 80 tht1 command..........coooeiiiiii e, 189
sine command .............coeeeeeieiiiiiieeee 91 tht2 command..........ccco 189
single detection mode ................... 22, 24,54, 64 tht3 command......................... 165, 185, 188, 189
sinm command ...........ooeeeeeeiiiiiiieeeee 78 tilt a 2D spectrum .......ooovvviiiiiiiiiiiciiee e, 124
SINO COMMEAND ...coeiiiiiiiieeiiiiee e 244 tilt command ..........coooiiiii 124
slicecommand .........ccoooeiiiiiiiii 170 tilt factor.....coveeeeeeeee e 20,125
smail command ..........ccccccveeieeeie e 290 time domain data.. 11, 63, 66, 108, 141, 154, 170
sola command ........ccccuviiiiiiieee e 246 title bar........oooi e 289
SOIAQUIAE ... 247 tm command..........ooooiiiiiiii 87
solvent peak ......cccooeeeeiiiiii, 30, 32, 234 tojdx command ... 235, 350
spline baseline correction................... 44,84, 300 TopSpin
spooler command...........cccceeeeeiiiiiiiiiiiiieeennn 336 home directory.........cccccoiiiiiiiiiii, 10
square brackets............cccceeeeiiiiiiiiiie 289 totxtcommand............ccooviiii 353
standard deviation. .................. 20, 25, 36, 44, 133 tozip command ..., 354
status parameter trace ..o, 95, 105, 112
diSPlay ..ooceeeeieiie 304 traf command ..............oooeii 87
storage order 3D data .............coeeeciiiiniieenenn. 163 Traficante window multiplication................. 34, 87
strip trafs command...........occooiiiii 87
] 4 SRR 32, 37, 64, 143, 166, 185 trapezoidal window multiplication ......... 33, 34, 87
start ..o 32,64, 143, 166, 185 trf command ..........oceeeiiiiiiie 64,74, 90
transform ........ceeeeeeieee e, 32,37 trfpcommand ... 90, 115
transform 1D ..o 64 truncated fid.............. 64, 141, 163, 176, 179, 183
transform 2D........coiiiiie . 143 tubeof 3D data.......ccccceeeeeiieinl 166, 176, 185
transform 3D.......cocoeeeeeen. 166, 177, 181, 185
sub1l command.............ccooeeiiiiiii, 120 U
sub1d1 command.............cccoeeiiiiiiiiieie, 120
sub1d2 command.............cooiiiii 120 uadmin commMaNd..........ccooveueveveeeeeieeeneeeene 385
SUb2 command........ccceeveiiiiiiiiei e 120 user defined
subcube format................. 32, 37, 165, 166, 185 AU ProOgrams .........c.ccoveveereeeeeeeeseeeeennnns 322
subcube Size ......coeiiiiiii 38, 166, 185 baseline correction .......oeeeeeenii, 56’ 101
submatrix format...................... 32,37, 143, 155 parameter Sets .............ccccocevvcrcueueuennnn. 312
submatrix size .................. 38, 138, 139, 143, 149 PIOt 1aYOULS ..., 258
subtracta 1D froma 2D ..., 120 PrOCESSING ..o 90
subtract two 2D datasets.................... 99 il ANGIE ....voveeeeeee e 125
sumcb command ... 202 User INterface ..........cooveveeeveeeeeeeeeeseeenns 377
sumplcommand...............cooooeiiiiiiiiiiee, 168
SUSCEPLIDIlItY ...oeeeeeei 86
SWIN COMMANd ... 378 \
SYM COMMANG ...-ocvvessvvvvvee e 122,123 Varian data .......coooooceeeerreeeerrrrecee 339, 356
syma COMMAND ...vviiiiiieeee e 122 veonv command . 283, 356
SYM) COMMANG ...oooiiiiiiieiiiiiiee e 122
symmetrize a 2D spectrum....................... 37,122
symt command .........ccocoeiieiiieeee e 122,124 W
weighting coefficients .........cccccceeiiiiiiiiiiin, 61
T winconv command.............cccccveeieeereennnn. 283, 359
t1guide command...........cccoeevvvviiiiiiiiiiieeeee. 248 wm?gwmultlpllcatlon ____________________________ 63, 90, 91
tabs1 command........cccccoooiiiiiiiieiieee, 175 1D eXponential .........ooooooovveeoove. 57. 58, 59
tabs2 command...........ccccciiiiiii 175 1D Gaussian...................._ 58 67
tabs3 command............ccoeeeeeeiiecieeeeeee, 175 1D sinc squared e
tF1 command..........ovevvveiriennenns 35,176, 188 1D SINE e 78
tflp command.........ccooooiiiie 188, 189 1D SQUAFE SINE vveoreeeeeeeeeeeeeeeeeee e, 78
2 ComMANd. ... 179, 188 1D TrafiCcante.......cccveveeeeeeeeeeeeeeeeeeeeeeens 87
tf2p comMANd. ..o 188, 189 1D trapezoidal .......coeveeeeeeeeeeeeeeeeeeeen, 87
tf3 command............. 21,176, 179, 181, 183, 188 70 J 132, 138, 141
H9776SA3_4 004 395/ 398



BD e, 163, 176, 179, 183 ZfComMmMaNd .......ooooveeeei e 93

exponential ... 25 ZP COMMEANG ..iiiiiiiieeeeeiie e e e 94

GaUSSIAN ...uueieeeee e 24

(00 (0T [T 33, 90
WM COMMANd .....oouviieiiiieeeeeee e 58, 78, 87
WMISC COMMANA.......uieiiiiiiiiieeeeeeeeiee e, 299
wpar command............c.c...eeee. 312, 314, 349, 358
WPl COMMaANd .....ovveeiiiieeeeccccee e 211
WIra COMMANd .....coveniiiieeeie e, 291
wraparam Command..........occeeeeeriieeeeeesnnennens 291
WIP COMMEANG ... 291
WIPa COMMANd ....ceeiiiiiiiiiiiieeee e 291
wrpparam command..........ccccceeveeeeeriniiieieeee 291
WSC COMMANG ... 126
WSEr cCommand ..........ceeeeeiiiiiiieeeeeeeiee e, 128
wserp command ............oooevviiiiiiiiiiin 129
WSE COMMANd .....coovviiiiieiiiiiiee e, 130
wir command.........ccooeeeeiiiiiieeee e, 213
X
Xau COMMANd .......c.oevveeeeeeieiiieee e, 324
XCMD ..o 13, 151
xf1 command.................. 132, 138, 142, 153, 170
xfimcommand............cooooviviiiiiee e, 134
xfIp command............ooooeiiiiiii e, 151
xfIps command...........cccociiiiiieiee e 136
xf2 command................. 132, 137, 142, 153, 170
xf2m command.........cocooiiiiiiiiee e, 134
xf2p command...........oooeeciiiiiieeen 151,170
xf2ps command ........ccceeeeiiiiiiie 136
xfb command.........ccccoeeeeeiieeee 132, 140, 155
xfbm command..........ccoooeiiiiie e, 134
xfbp command...........ooo i 151
xfbps command..............ccc 136
xht1 command.........ccccceeeiiiiiieeiee e, 153
xht2 command.........ccccceeeiiiiiiiiiei e, 153
xift command.................ooeeevvvvennnns 108, 109, 154
xif2command................cooeeeeeeeiennns 108, 109, 154
D (8 1= o 316
XY ettt 317
xtrf command..........cccoeeveiiiiiieenns 143, 155, 158
xtrf2 command...........ceeeiiiiiiiiee e, 155
xtrfp command..................... 154, 156, 158
xtrfp1 command..............cccc, 154, 158
xtrfp2 command.............ccc, 154, 158
Z
zerodata .....ooueeeeie e 93
zero filling ...ovveeeeeeeeeieiis 33, 63, 142, 164, 184
Zero iNteNSity ....oovveeeiiiiiie e 28,93
zero order

baseline correction ..........ccccccoeevvennnnnn.. 56, 102

phase correction............ccceueeee. 28, 36, 50, 74
zertcommand..........oeeeeiiiiiiiiiee e, 160
zertl command...........cooooooiiiieiii e, 160
zert2 command.........cooooeeiiiiiiie e, 160

396 / 398 H9776SA3_4_004



HO776SA3_4 004 397 / 398



@ Bruker Corporation

info@bruker.com
www.bruker.com

Order No: H9776SA3



	 Contents
	1 Introduction
	1.1 About this Manual
	1.2 Conventions
	1.3 About Directions
	1.4 About Time and Frequency Domain Data
	1.5 About Raw and Processed Data
	1.5.1 Commands That Only Work On Raw Data
	1.5.2 Commands That Work on Raw Data or Processed Data
	1.5.3 Commands That Always Work on Processed Data

	1.6 About Digitally Filtered Avance Data
	1.7 Usage of Processing Commands In Au Programs
	1.8 Clicking Commands from the TopSpin Menu
	1.9 User Specific Handling of Source Directories
	1.9.1 Examples of Use
	1.9.2 Source Directories
	1.9.3 Default directories
	1.9.4 How to Define User Specific Directories
	1.9.5 How to Define User Specific Directories with Commands


	2 TopSpin Parameters
	2.1 About TopSpin Parameters
	2.2 Parameter Values
	2.3 Parameter Files
	2.4 List of Processing Parameters
	2.5 Processing Status Parameters
	2.6 Relaxation Parameters

	3 1D Processing Commands
	3.1 abs, absf, absd, bas
	3.2 add, duadd, addfid, addc, adsu
	3.3 accumulate
	3.4 apbk
	3.5 apk0, apk1, apk0f
	3.6 apk, apks, apkm, apkf, ph
	3.7 bc
	3.8 bcm
	3.9 dt
	3.10 ef, efp
	3.11 em, gm, wm
	3.12 filt
	3.13 fp, fmc
	3.14 ft, ftf
	3.15 genfid
	3.16 gf, gfp
	3.17 ht
	3.18 ift
	3.19 ls, rs
	3.20 mc
	3.21 mul, mulc, nm, div
	3.22 pk
	3.23 prguide
	3.24 proc1d
	3.25 ps
	3.26 sinm, qsin, sinc, qsinc
	3.27 refdcon
	3.28 rv
	3.29 sab
	3.30 sref, cal
	3.31 tm, traf, trafs
	3.32 trf, trfp
	3.33 zf
	3.34 zp

	4 2D Processing Commands
	4.1 abs2, abst2, absd2, absot2
	4.2 abs1, abst1, absd1, absot1, bas
	4.3 add2d, mul2d, addser
	4.4 bcm2, bcm1
	4.5 f2disco, f1disco
	4.6 f2projn, f2projp, f1projn, f1projp
	4.7 f2sum, f1sum, proj
	4.8 genser
	4.9 projd
	4.10 rev2, rev1
	4.11 rhpp, rhnp, rvpp, rvnp
	4.12 rsc
	4.13 rsr
	4.14 rser
	4.15 sub2, sub1, sub1d2, sub1d1
	4.16 sym, syma, symj, symt
	4.17 tilt, ptilt, ptilt1
	4.18 wsc
	4.19 wser
	4.20 wserp
	4.21 wsr
	4.22 xf1
	4.23 xfbm, xf2m, xf1m
	4.24 xfbps, xf2ps, xf1ps
	4.25 xf2
	4.26 xfb, ftf
	4.27 xfbp, xf2p, xf1p
	4.28 xht2, xht1
	4.29 xif2, xif1
	4.30 xtrf, xtrf2
	4.31 xtrfp, xtrfp2, xtrfp1
	4.32 zert2, zert1, zert

	5 3D Processing Commands
	5.1 ft3d
	5.2 projplp, projpln, sumpl
	5.3 r12, r13, r23, slice
	5.4 r12d, r13d, r23d
	5.5 rser2d
	5.6 tabs3, tabs2, tabs1
	5.7 tf1
	5.8 tf2
	5.9 tf3
	5.10 tf3p, tf2p, tf1p
	5.11 tht3, tht2, tht1

	6 nD Processing Commands
	6.1 absnd
	6.2 ftnd
	6.3 lpnd
	6.4 mcnd
	6.5 pknd
	6.6 projcbp, projcbn, sumcb
	6.7 rcb
	6.8 rpl
	6.9 rtr
	6.10 wcb
	6.11 wpl
	6.12 wtr

	7 Analysis Commands
	7.1 autocalib
	7.2 daisy
	7.3 daisyguide
	7.4 dcon2d, dcon
	7.5 dosy2d
	7.6 dosy3d
	7.7 edstruc
	7.8 gdcon, ldcon, mdcon, ppp, dconpl, dcon
	7.9 int2d, int3d, int
	7.10 jmol
	7.11 li, lipp, lippf
	7.12 mana
	7.13 managuide
	7.14 peakw
	7.15 pps, ppf, ppl, pph, ppj, pp
	7.16 ppd
	7.17 pp2d
	7.18 pp3d
	7.19 selu
	7.20 sino
	7.21 sola
	7.22 solaguide
	7.23 t1guide

	8 Print/Export Commands
	8.1 autoplot
	8.2 exportfile
	8.3 edlev
	8.4 dpl
	8.5 .md, .md no_load, .md write
	8.6 parplot
	8.7 edti
	8.8 edtix
	8.9 plot
	8.10 print
	8.11 prnt
	8.12 savelogs

	9 Dataset Handling
	9.1 copy
	9.2 dalias
	9.3 del, dela, delp, deldat, delete
	9.4 delf, dels, delser, del2d, deli
	9.5 dir, dira, dirp, dirdat, browse
	9.6 dirf, dirs, dirser, dir2d, browse
	9.7 edc2
	9.8 find, search
	9.9 lockdataset
	9.10 new
	9.11 open
	9.12 paste
	9.13 re, rep, rew, repw
	9.14 reb
	9.15 rel, repl
	9.16 reopen
	9.17 smail
	9.18 wrpa, wra, wrp, wraparam, wrpparam

	10 Parameters, Lists, AU Programs
	10.1 dpp
	10.2 eddosy
	10.3 edlist, dellist
	10.4 edmisc, rmisc, wmisc, delmisc
	10.5 edshape
	10.6 edp
	10.7 edpul, edcpd, edpy, edmac
	10.8 delpul, delcpd, delpy, delmac
	10.9 rpar
	10.10 wpar, edpar
	10.11 xmac
	10.12 xpy

	11 Automation
	11.1 at
	11.2 atmulti
	11.3 compileall
	11.4 cplbruk, cpluser
	11.5 cron
	11.6 edau, xau, delau
	11.7 intser
	11.8 qu
	11.9 qumulti
	11.10 run
	11.11 serial
	11.12 spooler

	12 Conversion Commands
	12.1 conv
	12.2 convdta
	12.3 convertpeaklist
	12.4 fconv
	12.5 fromjdx
	12.6 fromzip
	12.7 jconv
	12.8 tojdx
	12.9 totxt
	12.10 tozip
	12.11 vconv
	12.12 winconv

	13 TopSpin Interface/Processes
	13.1 about
	13.2 bpan
	13.3 cmdindex
	13.4 cmdhist
	13.5 docs
	13.6 edtext
	13.7 exit
	13.8 expl
	13.9 hist
	13.10 help, ghelp
	13.11 kill, show
	13.12 nbook
	13.13 newtop
	13.14 newwin, nextwin, close, closeall
	13.15 ptrace
	13.16 set
	13.17 setdef
	13.18 shell
	13.19 swin

	14 TopSpin User Management
	14.1 audit, auditcheck
	14.2 chpwd
	14.3 esign
	14.4 gdcheck
	14.5 lockgui
	14.6 login
	14.7 logoff
	14.8 uadmin

	15 Contact
	 Index

