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Introduction

1 Introduction

1.1 About This Manual

This manual is a reference to TopSpin acquisition or acquisition related 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 parameters. Although file handling in TopSpin is
completely transparent to the user, 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.

Some of the commands referred to in this manual are processing commands. They are all

described in the Processing reference manual.

1.2 Conventions
Type of Information Font Examples
Shell Command, Arial bold Type or enter fromjdx

Commands,
“All what you can enter”

zg

Button, Tab, Pane and Menu Names

“All what you can click”

Arial bold, initial letters
capitalized

Use the Export To File
button.
Click OK.
Click Processing...

Windows, Dialog Windows, Pop-up
Windows Names

Arial, initial letters
capitalized

The Stacked Plot Edit
dialog will be displayed.

Path, File, Dataset and Experiment
Names

Data Path Variables

Table Column Names

Field Names (within Dialog

Arial Italics

$tshome/exp/stan/nmr/
lists
expno, procno,

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, user?
AU Macro Courier in Capital REX
Letters PNO

Table 1.1: Font and Format Conventions

File/Directory Conventions

<tshome> - the TopSpin home directory (default C\:Bruker\Topspin under Windows or /opt/

Topspin under Linux)
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Header Conventions

SYNTAX - only included if the command described requires arguments
USED IN AU PROGRAMS - only included if an AU macro exists for command described

1.3 About Dimensions
TopSpin can acquire up to 8 D dimensional data. The directions of a dataset are indicated
with the terms F1, F2, F3 etc. which are used as follows:
1D Data:
F1 - acquisition direction
2D Data:
F2 - acquisition or direct direction
F1 - indirect direction
3D Data:
F3 - acquisition or direct direction
F2 - indirect direction
F1 - indirect direction
In 3D processed data, F2 is always the second and F1 the third direction. In 3D raw data, this
order can be the same or reversed, depending on the value of AQSEQ (see the description of
this acquisition parameter).
1.4 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. However, they contain information about the digital filtering and are required for
processing. The first couple of 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.
1.5 Usage of Acquisition Commands in AU Programs

Many acquisition 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.

Note that IconNMR automation automatically calls acquisition AU programs. If, in this
manual, 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, if you still want to use such a command in AU, you can do that
with the XCMD macro which takes a TopSpin command as argument. Examples are:

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

Acquisition commands can also be used in an TopSpin macro. These are scripts created with
edmac containing a sequence of TopSpin commands or Python commands.

H9775SA3_2_003
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1.6 Starting Commands from the TopSpin Menu

This manual describes all acquisition commands as they can be entered on the command
line. However, they can also be clicked from the upper toolbar or from the TopSpin popup
menus. Most acquisition commands can be found under the Spectrometer menu.

(command cf). There, the command line commands which correspond to the menu entries

n Note that this menu is only available after TopSpin has been configured as a spectrometer
are specified in square brackets.

1.7 Command Queuing

In TopSpin 2.1 and newer, command spooling has been implemented. Acquisition commands
like zg, rga, atma and go are automatically queued, if this feature is on (default off, can be
set with the command set). All other commands can be queued with the command qu, e.g.
qu xfb.

Queued commands can be viewed in the Spooling field of the acquisition status bar.

n Note that the spooling field must be activated in the User Preferences window (command
set).

H9775SA3_2_003 9
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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 acquisition parameters. Furthermore, we will discuss the
acquisition related lock and prosol parameters.

The following terms will be used:

Acquisition Parameters

Parameters that must be set by the user, for example with eda, and that are interpreted by
acquisition commands, for example zg.

Acquisition Status Parameters

Parameters that are set by acquisition commands like zg. They represent the status of the
raw data and can be viewed, for example with dpa. Some acquisition status parameters are
used as input by processing commands.

Lock Parameters

Parameters that are used for locking the magnetic field. They can be set up with the edlock
command and are interpreted when you lock in, either with the lock command or from the
BSMS keyboard/BSMS display.

Prosol Parameters

Probe and solvent dependent parameters, mainly pulse lengths and power levels. They can
be set up with the edprosol command. The getprosol command reads the prosol
parameters and copies them to the corresponding acquisition parameters.

Note that entering getprosol is equivalent to clicking the AcquPars tab and then clicking the
¥ button.

Input Parameters
Parameters that are interpreted by the commands described in this manual. They can be:
» Acquisition parameters (input of, for example, zg)
» Lock parameters (input of edlock, lock and lopo)
* Prosol parameters (input of edprosol and getprosol)

Output Parameters
Parameters that are set or modified by commands described in this manual. They can be:
» Acquisition status parameters (output of, for example, zg)
* Lock parameters (output of edlock)
» Prosol parameters (output of edprosol)

H9775SA3_2_003 11



TopSpin Parameters

Temporary Parameters

2.2

Parameters that are not stored in parameters files and not interpreted directly by acquisition
commands. They are related to other parameter that are directly interpreted by acquisition
commands. If you change a temporary parameter, for example in eda, the related parameters
will be automatically adjusted. An example of a temporary parameter is AQ that is determined
by the equation:

AQ = TD/(2*SW*SFO1)
Acquisition parameters can be set with the parameter editor eda and acquisition status
parameters can be viewed with dpa. Alternatively, each parameter can be set or viewed by

entering its name in lowercase letters on the command line. For example, for the parameter
TD:

* td - set the parameter TD
* s td - view the status parameter TD

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

x|

Size of fid (F2, F1)

™= 1024 |2s8

O | Cancel |

Although status parameters are normally not changed by the user, a command like std
allows you to do that. This, however, would make the dataset inconsistent.

Before an acquisition has been performed, the acquisition status parameters of a dataset do
not contain significant values. After the acquisition, they represent the status of the raw data.

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

* When an acquisition was interrupted, the acquisition status parameters might not have
been updated yet.

» Some acquisition parameters are automatically adjusted by the acquisition command, e.g.
RG and FW.

« The values of some parameters are a result of the acquisition. They cannot be set by the
user (they do not appear as acquisition parameters) but they are stored as acquisition
status parameters. Examples are AQSEQ, YMAX_a and NC.

Parameter Value Types

With respect to the type of values they take, acquisition parameters can be divided into three
groups:

» Parameters taking integer values, e.g. NS, TD, DR
» Parameters taking real (float or double) values, e.g. SW, O1, DE
» Parameters using a predefined list of values, e.g. AQ_mod, DIGTYP

You can easily see to which group a parameter belongs from the parameter editor opened
with the command eda.

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

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

12
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2.3

Parameter value Integer stored in the proc(s) file
qf 0
gsim 1
qseq 2
DQD 3

Table 2.1: Parameter value types

Parameter Files

24

TopSpin parameters are stored in various files in the dataset directory tree.

In a 1D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
— acqus - acquisition 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

In a 3D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/

— acqu - F3 acquisition parameters
— acqu2 - F2 acquisition parameters
— acqu3 - F1 acquisition parameters
— acqus - F3 acquisition status parameters
— acqu2s - F2 acquisition status parameters
— acqu3s - F1 acquisition status parameters

Acquisition (eda) Parameters

This paragraph contains a list of all acquisition parameters with a description of their function.
Most of them are interpreted by various acquisition commands like zg, go, ii, resume, gs
and rga. Some, however, are only interpreted by specific commands which are then specified
in the list below. Acquisition parameters can be set by entering eda on the command line,
clicking the AcquPars tab of a data window or by typing the parameter names in lowercase

letters on the command line.

AQ - Acquisition Time In Seconds

» Takes a float value
» Temporary parameter calculated from the equation:
AQ = TD/(2*SW*SFO1)

H9775SA3_2_003
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* AQ represents the time to acquire one scan. If you change AQ, TD is changed
accordingly. The above equation holds for DIGTYP = SADC. Other digitizers require a 1-4
extra dwell times. This number is automatically detected from your digitizer by the
acquisition software.

AMP[0-31] - Amplitude Of Pulses
» Takes float values in percent
* Can be set from eda by clicking AMP ** Array **
* Can also be set by entering amp0, amp1 etc. on the command line
» Can also be set from the gs window
* Interpreted by the pulse program statements amp0, amp1, amp2 etc.

* The parameter AMP defines the percentage of the maximum pulse power. It can be used
instead of or in addition to the parameter PL. The advantage of AMP is that the relation
between AMP values and pulse power is more linear than in the case of PL. Furthermore
the pulse phases is more stable.

AQ_mod - Acquisition Mode
» Takes one of the values gf, gsim, gseq, DQD
» Can be set from eda or by entering aq_mod on the command line
* The values of AQ_mod have the following meaning:
qf = single channel detection.

gseq = quadrature detection in sequential mode. Two channels are used, whose
reference phase differs by 90°. In the resulting fid, two successive data points have been
acquired by different detectors with a time difference of DW.

gsim = quadrature detection in simultaneous mode. Two channels are used, whose
reference phase differs by 90°. In the resulting fid, two successive data points have been
acquired simultaneously by the two detectors. The time difference between these points is
2* DW.

DQD = digital quadrature detection. Simultaneous mode that eliminates quad images and
O1 spikes. AQ_mod can only be set to DQD when the parameter DIGMOD is set to digital
or homodecoupling digital. When you set DIGMOD to analog, AQ_mod automatically
changes to gsim. Furthermore, DQD can only be used up to a certain spectral width as is
shown in table Table 2.6 [ 34]. Above this value, acquisition commands automatically
switch the acquisition mode to gsim. In that case, the acquisition parameter AQ_mod =
DQD but the acquisition status parameter AQ_mod = gsim.

AUNM - Name Of An Acquisition Au Program
» Takes a character array value
» Can be set from eda or by entering aunm on the command line
* Interpreted by xaua

» The command xaua executes the AU program specified by AUNM. Although this can be
any AU program, AUNM is normally used to specify an AU program that performs an
acquisition. For example, in several standard parameter sets, AUNM is set to au_zg. The
command xaua can be entered on the command line or called from AU program with its
macro XAUA.

BF1 - BF8 - Basic Frequency For Frequency Channel f1 to 8
» Take a double value (MHz).

14 H9775SA3_2_003
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» Are automatically set when NUC1, NUC2 etc. are selected from edasp.

* When you set up an experiment and define NUC1 in the routing table, BF1 is
automatically read from the nucleus table. In the same way, BF2 is automatically read
when NUC?2 is defined etc. The routing table can be opened with edasp or by clicking
NUC1 in eda. The nucleus table is created with the command cf that can be executed by
the NMR Superuser. This command prompts you for the 1H basic frequency and then
automatically calculates the basic frequencies for all other nuclei. For each nucleus, cf
sets the basic frequency such that the most common reference substance for that nucleus
would resonate at about 0 ppm. If you want to change the nuclei table, you can do that
with the command ednuc. This is, for example, necessary if you are using a different
reference substance for a certain nucleus.

Note, that if you execute cf and change the 1H basic frequency, you must click RESTORE in
the nuclei table and execute cfbsms, after cf has finished.

CNST[0-31] - Array Of Constants Used In Pulse Programs
» Takes float values
» Can be set from eda by clicking CNST ** Array **.
» Can also be set by entering cnst0, cnst1 etc. on the command line.
* Interpreted by the pulse program statements cnst0, cnst1, cnst2 etc.

» The values of the parameter array CNST can be used as constants in a pulse program.
For example, the pulse program line:

"d2 = 1ls/cnst2*2"

Uses the value of CNST2 as a coupling constant. Note the difference between the pulse
program statement cnst2 and the TopSpin command cnst2. The latter is actually not a
command but a way of setting the value of CNST[2].

CPDPRG1 - CPDPRGS8 - Names of CPD Programs
» Take a character string value

» Can be set from eda by entering a name or by clicking the down arrow and then selecting
a CPD program from the appearing list

» Can also be set by entering cpdprg1, cpdprg2 etc. on the command line

Interpreted by the pulse program statements cpdl - cpd8, cpdsl- cpds8 and cpdngsl
- cpdngs8

* The values of CPDPRG1 - CPDPRGS8 are the names of composite pulse decoupling
(CPD) programs. The pulse program statements cpd1 executes the CPD program
defined by CPDPRG1, cpd2 executes the CPD program defined by CPDPRG2 etc. In
several Bruker CPD type parameter sets, the CPD program is specified by CPDPRG2 and
executed on frequency channel f2. For example, the parameter set C13CPD contains the
following settings:

CPDPRG2 = waltz16
PULPROG = zgpg30

And the pulse program zgpg30 contains the following line:
dl cpd2:£f2

The statements cpd3 and cpd4 which execute the CPD programs specified by
CPDPRG3 and CPDPRG4, respectively, are often used in 3D experiments. Note,
however, that the cpdl - cpd8 commands are equivalent and can be used to run any
CPD program on any frequency channel.

H9775SA3_2_003 15
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cpdsl works like cpdl, except that it will execute the CPD program synchronously with
the pulse program. This means cpds1 always starts the CPD program at the beginning,
whereas cpdl continues the CPD program where it was last stopped by the do
statement. The difference between cpds2 and cpd2, cpds3 and cpd3 etc. is equivalent.

cpdngl works like cpdl, except that the transmitter gate for channel f1 will not be
opened. cpdngs1 works like cpds1, except that the transmitter gate for channel 1 will
not be opened. For the channels f1, f2 ect. the statements cpdng2, cpdng3 etc are
available.

The list of CPD programs which appears when you click the down arrow in eda, contains
both Bruker and user defined CPD programs. Bruker CPD programs must be installed,
once, with expinstall. You can set up your own CPD programs with the command edcpd.

D[0-31] - Array Of Delays

Takes float values (seconds)
Can be set from eda by clicking D ** array **
Can also be set by entering d0, d1, d2 etc. on the command line

Interpreted by the pulse program statements d0 - d31, 1d0 - 1id31, dd0 - dd31, rdo0 -
rd31

The pulse program statement d0 causes a delay of DO seconds, d1 causes a delay of D1
seconds etc. In principle, all delays can be used for any purpose. In Bruker pulse
programs, however, some conventions are followed. These are listed in the file Param.info
that can be viewed with edpul. For example, D1 is used as a relaxation delay, DO is used
in combination with INO and NDO as incrementable delay in 2D experiments. DO and D10
are used as incrementable delays in 3D experiments. Note however, that all delays D1 -
D31 are incrementable, not only DO and D10. For more information click:

Help => Manuals => [Programming Manuals] Pulse Programming Manual

DDR - Digital Digitizer Resolution

Takes an integer value
Temporary parameter calculated according to the equation:

DDR = log(DECIM) + 1

Cannot be set by the user

DDR expresses the enhancement of the digitizer resolution by digital filtering. The total
digitizer resolution, as defined by DR, is the sum of the hardware resolution (see table
Table 2.3 [» 22] ) and DDR.

DE - Pre-Scan Delay

Takes a float value (microseconds)
Can be set from eda or by entering de on the command line

DE is executed as a part of the go statement. DE consists of 4 pre-scan subdelays DEPA,
DERX, DE1 and DEADC. These subdelays start simultaneously at the beginning of DE
and after each subdelay a certain action is performed:

— DEPA: the preamplifier is switched from transmit to observe mode (default 2 psec)
— DERX: the receiver gate is opened (default 3 psec)

16
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— DE1: the intermediate frequency (if required) is added to the frequency of the observe
channel. This corresponds to the execution of the syrec statement (default 2 psec).
The intermediate frequency is only used for AQ_mod = DQD or, if your spectrometers
has an RX22 receiver, for any value of AQ_maod.

— DEADOC: the digitizer is enabled (default 4 ysec)

DE can be set from eda or from the command line. The subdelays can be set with the
command edscon. Their maximum value is DE - 1 psec.

After DE, the digitizer starts to sample the data points.

For DIGMOD = analog, the parameter DE has a different purpose. It is used to achieve a
near zero first order phase correction of the spectrum. In this case, DE does not consist of
the above subdelays and is automatically adjusted when SW or DW are changed.

DECIM - Decimation Factor Of The Digital Filter
» Takes an integer value
» Cannot be set by the user

» Avance spectrometers use the concept oversampling which means that the data points
are sampled much faster than specified by DW. This results in a larger number of points
than specified by the user; a multiple of TD. Before the data are written to disk, they are
digitally filtered which reduces (decimates) their number to TD. The decimation factor is
defined by the following equation:

DECIM = DW/DWOV
where DWOV is the oversampling dwell time.

minimum value for the current digitizer (see table Table 2.3 [ 22]). See also the acquisition

n Note that DECIM can only take an integer value and DWOV must be greater than the
status parameter DECIM.

DIGMOD - Digitizer Mode
» Takes one of the values analog, digital, homodecoupling-digital, baseopt
» Can be set from eda or by entering digmod on the command line

* In most standard parameter sets, DIGMOD is set to digital which means that
oversampling and digital filtering is used. Oversampling means that the data points are
sampled much faster that specified by DW. This results in a larger number of points than
specified by the user; a multiple of TD. Before the data are written to disk, they are
digitally filtered during which their number is reduced (decimated) to TD. For
homodecoupling experiments on a Avance-AQX spectrometers, DIGMOD must be set to
homodecoupling-digital. Digital filtering is then switched on but the amount of
oversampling is smaller (a larger DWOV is used). For homodecoupling experiments on
Avance-AQS spectrometers, DIGMOD must be set to digital because the reduction of the
oversampling rate is not necessary. For DIGMOD = analog, digital filtering is switched off
and analog filters are used. In that case, your Avance spectrometer works like a AMX/
ARX spectrometer. However, since only a limited number of analog filter values is
available for Avance, setting DIGMOD to analog is not recommended.

In TopSpin 2.0 and newer, DIGMOD can also be set to baseopt (for a description of this
value, see parameter DSPFIRM).

DIGTYP - Digitizer Type
» Takes one of the values listed in the next table.
» Can be set from eda or by entering digtyp on the command line.
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* DIGTYP must be set to the value which corresponds to the digitizer in your spectrometer.
If you enter digtyp on the command line, you can choose from all digitizers which are
available for Bruker spectrometers. However, if you click on DIGTYP in eda, only the
digitizer(s) which exist in your spectrometer will appear. If you start your experiment with a
Bruker standard parameter set (read with rpar), DIGTYP is usually set to the correct
value. This is the value that was entered during the installation of the parameter sets with
expinstall. If your spectrometer contains more than one digitizer, you might want to
change the default value of DIGTYP.

n Note that the SADC digitizer cannot be used for sequential acquisition (AQ_mod = gseq).

digtyp digitizer resolution DWOV range
(bit) (microseconds)

FADC (BC133) 12 0.05

HADC (HRD16) 16 25-50

SADC 16 3.325-6.65

HADC+ 16 25-5.0

SADC+ 16 3.325-6.65

IADC 16 0.1/0.05

Table 2.2: DIGTYP - Digitizer Type

DQDMODE - Sign Of The Frequency Shift During Digital Quadrature Detection
» Takes one of the values add or subtract.
* Can be set from eda or by entering dqdmode on the command line.

+ DQDMODE defines the frequency shift applied in Digital Quadrature Detection mode as
positive (add) or negative (subtract).

DR - Digitizer Resolution
» Takes an integer value.

* DR is the sum of the hardware resolution (see table Table 2.3 [ 22]) and the digital
digitizer resolution DDR. It is automatically set to the maximum resolution of the current
digitizer (DIGTYP). Because Avance spectrometers use the principle of oversampling, this
value can be higher than the resolution of the digitizer.

Usually, you want to use maximum resolution and keep this value of DR. In some cases,
however, it is useful to set DR to a lower value. For example, if you want to acquire a large
number of scans which might cause overflow for the maximum value of DR. However, to
solve this problem, you can also set the parameter OVERFLW to check to halt the
acquisition as soon as data overflow would occur.

DS - Number Of Dummy Scans
» Takes an integer value.
* Interpreted by the pulse program statement go=n, gonp=n and rcyc=n.
» Can be set from eda or by entering ds on the command line.
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* Dummy scans are scans during which no fid is accumulated. Other than that, they are
identical to normal scans, which means they take the same time (AQ) and perform phase
cycling. Dummy scans are used to reach steady state conditions concerning T1 relaxation.
This is necessary whenever the recycle delay of the experiment is shorter then 4 times the
T1 value of the measured nucleus. Furthermore, they are used to establish a stable
temperature. This is especially important in decoupling and TOCSY experiments where
the irradiation high power increases the sample temperature. Dummy scans are
performed if DS > 0 and the pulse program contains a ze statement before the go=n or
rcyc=n loop. If a zd is used instead of ze, dummy scans are omitted.

DSLIST - Dataset List
» Takes a character array value.

« Can be set from eda by entering a name in the DSLIST field or by clicking the down arrow
and selecting a name from the appearing list.

» Can also be set by entering dslist on the command line.
* Interpreted by the pulse program statements wr #n, wr ##, i fp, dfp, rfp.

DSLIST defines the name of a variable dataset list. Such a list can be created with edlist
=> List type : ds and has the following format:

sucrose 1 1 C:\ guest new
sucrose 2 1 C:\ guest new
fructose 1 1 D:\ guest old
Where the option new/old is used to delete/keep a possibly existing dataset.

TopSpin 2.1 and newer support the usage of blanks in the top level directory, data name
and user name, by specifying them in double quotes, e.g.:

"sucrose low"™ 1 1 "C:/my documents" "John Smith" new
The list defined by DSLIST is interpreted by pulse program statements:

wr ## - stores the data in the dataset defined at the current list position

wr #n - stores the data in the dataset defined at list position n

ifp - increments the dataset list position

dfp -decrements the dataset list position

rfp - resets the dataset list position

where n = 1,2,3 etc.

DSPFIRM - Firmware Used For Digital Filtering
» Takes one of the values sharp, user_defined, smooth, medium, rectangle.
» Can be set from eda.

« DSPFIRM defines the filter function used for digital filtering. This determines the maximum
spectral width that can be used. For high resolution experiments, DSPFIRM is usually set
to sharp. The values medium and smooth are used for other applications. Note that
smooth cannot be used for AQ_MOD = DQD. For DSPFIRM = user-defined, an external
file is read from <tshome>/exp/stan/nmr/lists/DSPFIRM.

In TopSpin 2.0 and newer, DSPFIRM can also be set to rectangle. The oversampled data
are then filtered in such a way that the initial points of the FID are corrected. Setting
DSPFIRM to rectangle will automatically set the parameter DIGMOD to baseopt and vice
versa. In order to be able to correct the first points at the start of the FID, the exact
position of the time 0 point must be known. This point is normally somewhere within the
excitation pulse; for instance, for a normal 1-pulse-experiment with a 90° excitation pulse
p0, itis at p0 * (1 - 2 / pi). However, this depends on the experiment. Therefore, a new
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parameter ACQTO was introduced in TopSpin 2.0, which can only be set within the pulse
program. It measures the zero time from the beginning of the delay DE which is also the
start of the go macro or the end of the excitation pulse. For the example given above, the
following line has to be added at the beginning of the pulse program zg:

acqt0=-p0*2/3.14159;

This information enables the alignment of the data acquisition relative to the time 0 point
of the FID. As always, the time is measured from left to right, and since this time is before
the start of the FID, a negative time results. If this statement is missing, it is not possible to
use the rectangle filter. As a result, the value of DE chosen by the operator may be
temporarily prolonged by the program. The effects of this filter are:

No first order phase distortion, so first order phase correction is not necessary.

No so-called smilies (distortions of the spectrum at the left and right edges of the
spectrum).

The baseline of the resulting spectrum will be exactly 0 provided that no other effects
distort the FID and that a correct zero order phase correction has been done.

Signals at the very edge of the spectrum are not attenuated or distorted nor are they
folded in.

The method needs some more internal memory, therefore, for larger TD, the memory on
the DRU (RCU) may be a limiting factor.

DW - Dwell Time

Takes a float value.

Can be set from eda or by entering dw on the command line.

Temporary parameter, calculated from the equation:
DW=10e6/(2*SW*SFO1)

The dwell time is the time between the acquisition of two successive data points. Although
it is normally calculated from SW, you can also set dw. In that case, the spectral width is
adjusted according to the equation:

SW=10e6/(2*(0.05+DW)*SFO1)

When you set DW, you will often notice that the value you enter is slightly adjusted. The
reason is that, when oversampling is used, the relation.

DW=DWOV*DECIM
Must be fulfilled and DECIM can only take integer values.

DWOV - Oversampling Dwell Time

Cannot be set by the user.
Automatically set according to DIGTYP and DW.
Has a minimum value which depends on the digitizer (see table Table 2.3 [+ 22]).

The parameter DWOV reflects the principle of oversampling. This is used when DIGMOD
= digital and means that the data are sampled much faster than specified by the user. In
other words, a data point is sampled every DWOV us rather than every DW ps where
DWOV is only a fraction of DW. DWQV is set to the minimum value that can be handled
by the digitizer or DSP-firmware (see table Table 2.3 [ 22]). Actually the value of DWOV
is often a little above the minimum because the following relation must be fulfilled:

DWOQOV = DW/DECIM

Here, DECIM is the decimation factor that can only take integer values. For DIGMOD =
analog (oversampling/digital filtering is switched off), DECIM is automatically set to 1 and
DWOQV is set to the value of DW.

20
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EXP - Experiment Performed
» Takes a character array value.
* |s set by IconNMR.
* lconNMR sets EXP to the value of the parameter set that was used for the experiment.

FCUCHANTI[O0-8] - Routing Between Logical Frequency Channels and FCU’s
» Array of integer values.

» Can be set from eda but is normally set graphically from the edasp window (see this
command for more information).

» The values of FCUCHAN define the relation of the FCU’s to the logical frequency
channels. For example, FCUCHAN[1] = 2 means that FCU 2 is used for logical channel f1.

FIDRES - FID Resolution
* Takes a float value (Hz).
» A temporary parameter calculated from the equation:
FIDRES=SW*SFO1/TD.

+ Although FIDRES is normally calculated from SW, you can also set FIDRES. In that case,
TD is adjusted while SW remains the same.

Note that the value that you enter for FIDRES if often adjusted a little. The reason is that TD
is recalculated according to TD = SW*SFO1/FIDRES and rounded to the nearest power of
two. FIDRES is then adjusted to fulfill the same equation.

FnMODE - Acquisition Mode Of The Indirect Directions (data = 2D)
» Takes one of the values described below.
« Can be set with eda or by entering fnmode.
 Interpreted by the pulse program statement mc.

The parameter FNMODE defines the acquisition mode of the indirect directions in a multi-
dimensional experiment. Compared to wr, the mc statement simplifies the switching of the
acquisition mode and allows you to use the same pulse program for various experiments.
FnMODE can take the following values:

— undefined
This value must be used if the pulse program contains no mc statement.
- QF

Successive fids are acquired with incrementing time interval without changing any
phase program. This corresponds to the mc clause F1QF or F2QF.

- QSEQ

Successive fids will be acquired with incrementing time interval and phases 0 and 90°.
This corresponds to the mc clause F1PH or F2PH.

— TPPI

Successive fids will be acquired with incrementing time interval and phases 0°, 90°,
180° and 270°. This corresponds to the mc clause F1PH or F2PH.

— States

Successive fids will be acquired incrementing the time interval after every second fid
and phases 0° and 90°. This corresponds to the mc clause F1PH or F2PH.

— States-TPPI
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Successive fids will be acquired incrementing the time interval after every second fid
and phases 0°, 90°, 180° and 270°. This corresponds to the mc clause F1PH or F2PH.
— Echo-Antiecho
Special phase handling for gradient controlled experiments. This corresponds to the
mc clause F1EA or F2EA.
For more information on the mc statement and the use of FnMODE click:

Help => Manuals => [Programming Manuals] Pulse Programming Manual

FQ1LIST - FQ8LIST - Irradiation Frequency Lists

« Take a character array value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

Can also be set by entering fq1list, fq2list etc. on the command line.
Interpreted by the pulse program statements fq1 to £g8.

* The parameters FQ1LIST to FQ8LIST define the names of frequency lists and are
interpreted by the pulse program statement £q1 to £g8. For example, the first time £q1 is
executed, the first value in the frequency list defined by FQ1LIST is read. The second time
fql is executed, the second value in this list is read etc. At the end of the frequency list,
the list position is set back to the first value. Note that £g1 can be executed multiple times
because it occurs on several lines of the pulse program or because it occurs on a line that
is part of a loop. In the same way £g2 reads the list defined by FQ2LIST etc. The £q1 to
fq8 statements must be preceded with a delay and followed by the frequency channel on
which the pulse will be executed, for example:

dl fq2:f2

In Bruker pulse programs, £q1 is normally used on channel f1, and £g2 on channel f2 but
any combination is allowed. The delay must be greater than 2 ys. The frequency lists can
be created or modified with the command edlist.

FW - Analog Filter Width
» Takes a float value.
» Can be set from eda or by entering fw on the command line.

+ FW defines the width of the analog filter. For DIGMOD = digital/homodecoupling-digital,
FW is automatically set for maximum oversampling. The value depends on the digitizer
type, typically 125000 for HADC/2.

GP031 - Gradient Parameter Table
« Takes a list of real values (gradients) and character strings (filenames).

Index GPX GPY GPz Filename

0 0.0 0.0 50.0 SINE.100

1 -50.0 -50.0 -50.0 RECT.1

2 75.0 75.0 75.0 GRADREC5m

Table 2.3: Gradient Parameters
» Can be set from eda by clicking GP031 edit.
» The gradients are interpreted by pulse program statements gron0 - gron31 and :gp0
-:gp31l.
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* The filenames are interpreted by pulse program statements :gp0 - : gp31.

» TopSpin allows you to use static gradients and shaped gradients. Static gradients have a
constant strength during the time they are on. They are switched on by the pulse program
statements gron0 - gron31. These read the gradient strength for each direction from the
GPO031 table. The groff command switches the static gradients off. According to table
Table 2.3 [+ 22], the pulse program section

d21 gron2
d22
d23 groff

would switch the X, Y and Z gradient on during the time D1+D2 with gradient strengths
75.0, 75.0 and 75.0, respectively. The gradient strength is expressed as a percentage of
the maximum strength and runs from -100.0 to 100.0%. Static gradients do not use the
Filename entry of the GP031 table.

Shaped gradients have a strength that varies in time. They are switched on by the pulse
program statements gp0 - gp31. These interpret the Filename field of the gradient table.
A file which is defined here contains a list of values between -1 and 1. Each value
represents the relative gradient strength for a given time interval. They are multiplied with
the values of GPX, GPY and GPZ to give the percentage of the maximum gradient
strength for the respective direction. According to the table Table 2.3 [ 22], the statement
pl6:gp2 would switch on the X, Y and Z gradient on during the time P16 with gradient
strengths 75.0, 75.0 and 75.0, respectively. The strength of each gradient would then vary
in time according to the list of values in the file gradrecbm. When you click the down arrow
to the right of each Filename field, a list of available files will appear. Such a list contains
both Bruker and user defined gradient files. The former must be installed once with
expinstall, with the option Install Library Gradient Files selected. The latter can be
created with the ShapeTool (command stdisp). The gradient files reside in the directory:

<tshome>/exp/stan/nmr/lists/gp

The gradient parameters can also be set from the keyboard. For example, entering gpx2,
apy2, gpz2 allows you to set the gradient strength for the three respective directions. With
gpnam2 you can set the shaped gradient file name.

GRDPROG - Gradient Program Name
» Takes an ascii string value.
* Interpreted by the pulse program statement ngrad.

» Standard gradient programs are delivered with TopSpin. They must be installed once, with
the command expinstall with the option Install Library Gradient Files selected. The
ngrad pulse program statement is mainly used on AMX/ARX spectrometers. On Avance
systems, the gron/grof £ are normally used for gradient control. An exception is gradient
shimming, where the ngrad statement is used.

HDDUTY - Homodecoupling Duty Cycle (in percent)
» Takes a float value.
* Can be set from eda or by entering hdduty on the command line.

+ HDDUTY describes the ratio between the time used for homodecoupling and the time
used for actual signal detection.

HPMOD - Routing Between High Power Amplifiers And Preamplifier Modules
» Array of integer values.

» Can be set from eda but is normally set graphically from the edasp window (see this
command for more information).
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HPPRGN - High Power Preamplifier Gain

» Takes one of the values normal or plus.

» Gain selection for spectrometers equipped with HPPR preamplifiers. By default, HPPRGN
is set to normal. The value plus is only used for test purposes and should not be used for
experiments.

INP[0-31] - Array Of Increments For Pulses P[0-31]

» Takes double values (usec).

* Can be set from eda by clicking INP ** array **.

» Can also be set by entering inp0, inp1, inp2 etc. on the command line.

* Interpreted by the pulse program statements ipu0 - ipu31 and dpu0- du31.

» The pulse program statement p0 executes a pulse with a length specified by P0. This
length can be modified by the following pulse program statements:

ipu0 increments the pulse length by INP[0]
dpu0 decrements the pulse length by INP[0]
rpu0 resets the pulse length to the value of P[0]

In the same way, you can modify the length of the pulses executed by p1 to p31 with
INP[1] to INP[31], respectively.

IN[0-31]- Array Of Increments For Delays D[0-31]

» Takes double values (sec).
» Can be set from eda by clicking IN ** array **.
» Can also be set by entering in0, in1, in2 etc. on the command line.

Interpreted by the pulse program statements 1d0 - id31 and dd0- dd31.

» The pulse program statement d0 causes a delay with a length specified by D[0]. This
length can be modified by the following pulse program statements:

i1d0 - increments the delay by IN[0]
ddo - decrements the delay by IN[O]
rd0 - resets the delay to the value of D[0]

In the same way, you can modify the length of the delays caused by d1 to d31 with IN[1]
to IN[31], respectively.

In 2D dataset, IN[0] and NDJ[O] play a special role. In eda, they appear as the single
parameters INO and NDO in the F1 direction. They are determined by the following
equation:

SW(F1) = 1/(SFO1 * INO * NDO)
Where INO is the spectral width and NDO the number of occurrences of d0 in the pulse
program. If you change INO or NDO, SW is automatically recalculated. If you change SW,

INO is recalculated and NDO remains the same. You can set these parameters in eda or,
from the command line, with:

in0
nd0
swW
Note that INO and NDO only exist in the F1 direction but SW exists in F2 and F1.

In a 3D dataset, INO and NDO play the same role in F1 indirect direction as they do in the
2D dataset. F1, however, is the third direction now. For the F2 indirect direction F2, the
parameters IN10 and ND10 are used. In 3D, the following equations hold:

24
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SW(F1) = 1/(SFO1 * INO * NDO)
SW(F2) = 1/(SFO1 * IN10 * ND10)
You can set these parameters in eda or, from the command line, with:
in0
nd0
in10
nd10

sw
Note that INO and NDO only exist in F1, IN10 and ND10 only in F2 but SW exists in F3, F2
and F1.

L[0-31] - Array Of Loop Counters
» Takes integer values.
« Can be set from eda by clicking L ** array **.
» Can also be set by entering 10, 11, 12 etc. on the command line.
* Interpreted by pulse program statements 10-131, iu0-iu31, du0-du31 and ru0-ru31l.

» The parameters L[0] - L[31] are read by the pulse program statements 10 - 131. These
are mainly used in loop structures like 1o to x times 10 where x is a pulse program
label; a number or a string which labels a previous line in the pulse program. An example
of such a structure is:

4 (pl phl)
d2

lo to 4 times 13

The loop counter values can be varied as follows:
iu0 - iu31 increment the loop counter used 10 - 131 by 1.
du0 - du31 decrement the loop counter used 10 - 131 by 1.

Note that these increments and decrements only count during the execution of the current
pulse program. They are not stored in the parameters L[0] - L[31]. Furthermore,

ru0 - ru31l reset the loop counter used 10 - 131 to L[0] - L[31]

The statements 10 - 131 are also used in if structures (conditions). Two simple
conditions are:

if " (13 != 0)" :trueif 13 is unequal zero

if " (13 == 0)" :trueif 13 equals zero
Further conditions are:

if " (13 operand expression)"

where operand can be: ==, !|=, >, <, >= or <= and expression can be a number or an
arithmetic expression built from pulses, delays and/or loop counters. The statements
effected by a certain condition must be put between curly brackets. Furthermore, you can
use the else structure for statements which must be executed if the condition is not true.
An example is:

if "(15 > 2)"
{
pl phl
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else

Note that the syntax of the conditional statements is similar to C language syntax. However,
you cannot use the C "else if" statement.

LOCNUC - Lock Nucleus
» Takes a character string value.

* Can be set from eda by entering a name in the LOCNUC field or by clicking the down
arrow and selecting a nucleus from the appearing list.

» Can also be set by entering locnuc on the command line.
 Is interpreted by edlock, lock, lopo, sref.

» High resolution samples are usually locked on 2H or 19F. For these two nuclei, standard
lock parameter files are delivered with TopSpin. These can be edited with the command
edlock.

NBL - Number Of Blocks (Of Acquisition Memory)
» Takes an integer value.
* Interpreted by the pulse program statements st, st0, ze, zd, wr, 1 f.

» The parameter NBL is used to acquire FID’s in multiple memory blocks, for example in
NOE difference experiments. For NBL = 1 (the default value), one FID (NS averages) is
written to disk at the end of the acquisition. For NBL > 1, multiple FIDs are acquired in the
acquisition memory before these are written to disk. The st statement increments the
memory pointer by TD in order to use the next block. The statement wr #0 will write NBL
FIDs to disk. The following pulse program statements interpret NBL:

st - increment the memory pointer by TD

wr - write NBL blocks to disk

st0 - set the memory pointer to the position of the first FID
ze, zd - clear the acquisition memory of all NBL blocks

if - increment the file pointer in the raw data file by NBL*TD
df - decrement the file pointer in the raw data file by NBL*TD
nbl - loop counter specifying the number of blocks

If TD is not a multiple of 256 (1024 bytes), successive FIDs will still begin at 1024 byte
memory boundaries. This is so for the FIDs in the acquisition memory as well as on disk.
The size of the raw data file (ser) is therefore always a multiple of 1024 times NBL.

NDO - Number Of Delays D0
» Takes an integer value.
« Temporary parameter.
* Only used in 2D and 3D datasets in the F1 direction.

* Number of d0 statements in the increment loops of a pulse program for 2D or 3D
experiments. Used to calculate the spectral width in the F1 direction according to:

SW =1/ (SFO1 * NDO * INO)
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NO is set to 2, if the evolution time contains a 180° pulse (e.g. HMQC, HMBC, HSQC).
Otherwise, itis setto 1 (e.g. NOESY, COSY,ROESY,TOCSY).

ND10 - Number Of Delays D10
« Takes an integer value.
» Temporary parameter.
* Only used in 3D datasets in the F2 direction.

* Number of d10 commands in the increment loops of a pulse program for 3D experiments.
Used to calculate the spectral width in the F2 direction according to

SW=1/(SFO1*ND10 * IN10)

ND10 is typically set to 2, if the evolution time contains a 180° pulse. Otherwise, it is set to
1. Usually this is described in the pulse program comment section.

NS - Number Of Scans
« Takes an integer value.
* Interpreted by the pulse program statement go=n, gonp=n and rcyc=n.
* Can be set from eda or by entering ns on the command line.

» The pulse program statements go=n and rcyc=n loop NS times to the line which the
label n. In Bruker pulse programs, the label n is usually 2. The acquired data are
accumulated in memory. After NS scans, the pulse program continues with the next
statement which is often wr #0. This statement writes the accumulated data to disk.

After setting NS, you can calculate the resulting experiment time with the command expt.
Then you can adjust NS such that the available time is properly used. Alternatively, you
can set NS to a high value and halt the experiment (with the command halt) when time is
up (see also DS and OVERFLW).

NUC1 - NUCS8 - Nucleus For Frequency Channel f1 - f8
» Take a value from a predefined list of nuclei.
» Can be set from eda by clicking Edit.
» Can also be set from edasp.

» The parameter NUC1 assigns a nucleus to the frequency channel f1, NUC2 assigns a
nucleus to the frequency channel f2 etc. In most routine experiments, only NUC1, NUC2
and NUC3 are used. For example:

— 1D PROTON experiment without decoupling:

NUC1 =1H
NUC2 = off
NUC3 = off

— 1D C13 experiment with 1H decoupling:

NUC1 =13C
NUC2 = 1H
NUC3 = off

— 2D 1H experiment with 13C and 15N coupling:
NUC1 =1H
NUC2 =13C
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NUC3 = 15N

In 2D datasets, NUC1 in the indirect direction (F1) must be set by selecting a nucleus from
the listbox. In 3D datasets, this principle holds for both indirect directions, F2 and F1.

01 - 08 -Irradiation Frequency Offset For Frequency Channel f1 - f8 in Hz
» Take a double value (Hz).
» Can be set from eda or by entering 01, 02 etc. on the command line.
* Can also be set from edasp by adjusting OFSH1, OFSX1, OFSH2 etc.
« Can also be set from gs by adjusting Offset (FID display).

* O1 - 03 can be set by clicking the button (S in the upper toolbar.

* 01 can be set by clicking the button S in the upper toolbar.

» The parameter O1 represents the irradiation (carrier) frequency offset. It is the center of
the spectral region to be acquired. O1 is related to the basic frequency and the carrier
frequency according to:

O1=SFO1 - BF1

The button -ican be used if you are setting up your experiment from an existing
spectrum. It sets the It sets O1 to the center of the currently displayed spectral region. The

button 5 puts the cursor on the spectrum. You can then set the corresponding frequency
offset by moving the mouse and clicking the left mouse button on a certain position.
Because most Avance spectrometers are equipped with a maximum of four channels, O5
to O8 are normally unused. Therefore, they appear at the end of the eda table. See also
O1P - O8P.

O1P - O8P - Irradiation Frequency Offset For Frequency Channel f1 - f8 in ppm
» Take a double value (ppm).
» Temporary parameters calculated from the equations:

O1P = O1/BF1
O2P = O2/BF2
etc.

» Can be set from eda or by entering o1p, 02p etc. from the command line.
» Can be set by setting O1 - O8 (see these parameters).

» The parameter O1P represents the irradiation (carrier) frequency offset in ppm. Because
chemical shift values are expressed in ppm, it is usually more convenient to set O1P
rather than O1.

OVERFLW - Data Overflow Check
» Takes one of the values check or ignore (default is ignore).
* Can be set from eda or by entering overflw on the command line.
» For OVERFLW = check, acquisition commands check for possible data overflow.

and the smallest possible dwell times cannot be used any more. Thus, if no overflow is to be

n Note that for OVERFLW = check, the performance of the spectrometer RCU is decreased
expected, you should set OVERFLW to ignore.
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P[0-31] - Array Of Pulse Lengths
» Takes float values (useconds).
* Can be set from eda by clicking P ** array **.
» Can also be set by entering p0, p1, p2 etc. on the command line.

 Interpreted by the pulse program statements p0 - p31, ipu0 - ipu31, dpu0 - dpu31l,
rpul - rpu3l.

* The pulse program statement p0 executes a pulse of P[0] uyseconds, p1 executes a pulse
of P[1] useconds etc. In principle, all pulses can be used for any purpose. In Bruker pulse
programs, however, certain conventions are used. You can view the file that contains
these conventions by entering the command edpul param.info.

PARMODE - Dimensionality Of The Raw Data
« Takes one of the values 1D, 2D,..., 8D.
» Can be set by changing the dimension from the parameter editor (eda) toolbar.

* Interpreted by zg, rpar and by all processing commands which access raw data (see
Processing Reference Manual).

* The parameter PARMODE defines the dimensionality of the raw data. 1D-8D. It is
interpreted by acquisition commands like zg and cross checked with the current pulse
program. If the dimensionality of PARMODE and the pulse program are different, a
warning will appear. If you want, you can still continue the acquisition.

PARMODE is also interpreted by processing commands which access the raw data. If, for
example, you enter ft on a 1D dataset, it is simply Fourier transformed. If however, you
enter ft on a 2D dataset, you are first prompted to enter the FID number you want to
Fourier transform. Processing commands which access processed data, like abs, interpret
the processing parameter PPARMOD rather than the acquisition parameter PARMODE.

If you change PARMODE and set it to a lower dimension, the unnecessary files are
deleted. For example, if you change it from 2D to 1D the files acqu2 and proc2 are
deleted. Furthermore, the processing status parameter PPARMOD is automatically set the
chosen lower dimension. However, you are warned before this actually happens and you
have the possibility of keeping all files.

If you enter rpar to read a parameter set with a different dimensionality then the current
dataset, a warning about this will appear. If you click OK, the data files and superfluous
parameters files will be deleted. However, if you enter rpar with two arguments on the
command line, i.e. rpar <name> <type>, this will happen without a warning. The reason is
that rpar is often used in automation.

PHCOR[0-31] - Array Of Correction Angles For Phase Programs
» Takes float values (degrees).
« Can be set from eda by clicking PHCOR ** array **.
» Can also be set by entering phcor0, phcor1 etc. on the command line.
* Interpreted by the pulse program statements phO:r - ph31:r.

» The option : r after a phase program statement in a pulse program adds phase correction
factor to the phase. For example, the statement:
pl ph8:r

executes a pulse with the current phase from phase program ph8 plus the value of
PHCORJ[8.] For ph8 =0 1 2 3 and PHCORJ8] = 2, the phase cycle would be 2° 92° 182°
272°.
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PCPD[1-8] - Array of CPD Pulse Lengths

Takes float values (usec).

Can be set from eda by clicking PCPD ** array **.

Can also be set by entering pcpd1, pcpd2 etc. on the command line.
Interpreted by the CPD program command pcpd.

The PCPD parameters represent pulse lengths for CPD decoupling. They are interpreted
by the CPD command pcpd. Which PCPD pulse is used depends on the frequency
channel on which the CPD program runs. For example, the pulse program statement:

dl cpd2:f2.

Runs the CPD program defined by CPDPRG2 on channel f2. Therefore, a pcpd
command in this CPD program will execute a pulse of length PCPDI[2].

Note that the element PCPD[0] exists but cannot be used because there is no channel that
corresponds to it.

PH_ref - Receiver Phase Correction

Takes a float value (degrees).

Interpreted by the pulse program statement go=n phxx:r.

PH_ref adds a value to the receiver phase. For example, the pulse program statement:
go=2 ph30:r

starts the acquisition with receiver phase:

ph30 + PH_ref

The AU program phtran calculates the value of PH_ref for a 2D dataset from the
spectrum phase correction values of a 1D row (for more information, type edau phtran
and view the header of the AU program).

PL[0-31] - Array Of Power Levels

Takes float values (dB).

Can be set from eda by clicking PL ** Array **.

Can also be set by entering pl0, pl1 etc. on the command line.
Can also be set from the gs dialog window.

Interpreted by the pulse program statements p10, p11, p12 etc.

The power levels PL[0] to PL[31] can be used to set the power for the frequency channels.
The default power for channel fn is PL[n] (PL[1] for 1, PL[2] for f2 etc.) You can, however,
explicitly assign a certain power level to a certain channel in the pulse program. For
example, the pulse program statements:

pll:f2
pl3:£f4

Set the power of channel f2 to PL[1] and the power of channel f4 to PL[3] Note the
difference between the pulse program statement p11 and the command pl1 entered on
the TopSpin command line. The latter is not really a command but simply a way to set the
parameter PL[1]. The parameters PL[0-31] can also be used to set the power of hard or
shaped pulses in CPD programs. For example, the CPD program statement:

p3l:spl1:180 pl=pll
Sets the power of the shaped pulse sp1 to PL[1].
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POWMOD - Power Mode
» Takes one of the values low, high or linear.

+ POWMOD defines the power mode for spectrometers equipped with a high power
accessory. The value linear is unused.

PRECHAN - Routing Between Switchbox Outputs And Preamplifier Modules
» Array of integer values.

» Can be set from eda but is normally set graphically from the edasp window (see this
command for more information).

* The values of PRECHAN define the connection between the switchbox outputs and the
HPPR preamplifier modules. For example:

PRECHAN[1] = 0 : Output 1 is connected to HPPR module 0
PRECHAN[3] = 1 : Output 3 is connected to HPPR module 1
PRECHAN[1] = 2 : Output 1 is connected to HPPR module 2
PRECHAN[2] = 3 : Output 2 is connected to HPPR module 3

For a standard HPPR configuration the module number correspond to the following units:
0 =2H, 1 = X-BB, 2=1H, 3=User-Box and 4 = 19F. For more information on the HPPR
preamplifier see the BASH spectrometer documentation.

PRGAIN - High Power Preamplifier Gain
» Takes one of the values low or high.

» Gain selection for spectrometers equipped with MSL preamplifiers. Normally, PRGAIN is
set to high. The value low is only used for very strong NMR signals.

PULPROG - Pulse Program Used For The Acquisition
« Takes a character string value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
pulse program from the appearing list.

» Can also be set by entering pulprog on the command line.
» Also set by the command edcpul <name>

» Acquisition commands run the pulse program defined by PULPROG. If you set the pulse
program in eda, you can click the down arrow to the right of the PULPROG field. A list of
Bruker and user defined pulse programs will appear and you can click the one you need.

experiment by reading a standard parameter set (with rpar), PULPROG is usually set to the

n Note that Bruker pulse programs must be installed once with expinstall. If you start your
appropriate pulse program.

QNP Nucleus Selection
« Takes one of the values 1, 2 or 3.

« If the current probe is set to a QNP probe (see edhead), acquisition commands will
interpret the parameter QNP to switch the probe to the correct nucleus. QNP is a normally
set with the AU program qnpset. Type edau gnpset to view this AU program.

RECCHAN]I[0-15] - Array Of Receiver Channels
» Takes integer values.

H9775SA3_2_003 31



TopSpin Parameters

« Can be set from eda by clicking RECCHAN ** Array **.

+ RECCHAN enables the use of a different FCU than routed with edasp to generate the
observe reference frequency. As such, the delay for the 22 MHz switching can be skipped.

RG - Receiver Gain
» Takes an integer value.

* RG controls the amplitude of the FID signal before it enters the digitizer. It is usually
determined automatically with the command rga. This command performs an automatic
determination of the optimum receiver gain. It runs several acquisitions with varying
receiver gain until the maximum value is found that does not cause overflow. The
parameter RG is then set to this value. If the RG value is already known from previous
experiments, it can be set from eda or by entering rg on the command line. RG can also
be set from the gs dialog.

On AV-Il spectrometers, the maximum RG value is 200 or 2000, depending on the
spectrometer receiver. If you enter a larger value is entered it is automatically reduced to
the maximum allowed value.

RO - Sample Rotation Frequency in Hz
» Takes an integer value.
» Can be set from eda or by entering ro or ro <value>.
* Interpreted by ro acqu.

* The command ro acqu will set sample rotation to the value of RO. It will wait for 60
seconds and then check if the specified rate has been reached. If this is not the case, an
error message is displayed.

& RO =X

Start or stop rofation of sample

Rotation frequency of sample [Hz]: 20

l Set value H Start rotation ” Stop rotation ” Cancel ]

Figure 2.1: RO

RSEL - Routing between FCU’s and Amplifiers
» Array of integer values.

» Can be set from eda but is usually set graphically from the edasp window (see this
command for more information).

» The values of RSEL define the connections between the FCU’s and the amplifiers. For
example:

RSEL[1] =2 : FCU 1 is connected to amplifier 2
RSEL[2] = 0 : FCU1 is not connected to any amplifier
RSEL[0] is unused

SFO1 - SFO8 - Irradiation (carrier) Frequencies For Channels f1 to f8
» Take a double value (MHz).
» Are automatically calculated from the equation:
SFO1 =BF1 + O1
SFO2 =BF2 + 02
etc.
where O1, O2 etc. are set from edasp or eda
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can also be set with gs by adjusting Frequency (FID display)

SFO1 can be set by clicking.

The parameter SFO1 represents the iradiation (carrier) frequency for channel f1. It is
usually set from the by defining the nucleus and frequency offset for channel 1 in the

routing table (opened with edasp).

SP07 - Shaped Pulse Parameter Table

Can be set from eda by clicking SP07 edit.

Allows you to set power level, frequency offset, phase alignment and filename for 32
shaped pulses.

Interpreted by pulse program statements like sp0 - sp31

Index Power[dB] Offset-Freq Phase-Align Filename
0 1.0 0.0 0.5 Gauss

1 20.0 0.0 0.5 Sinc1.1000
2 120.0 0.0 0.55 Q3.1000

3

Table 2.4: Parameters for Shaped Pulses
* When you open eda and click on SP07 edit, a list of shaped pulse parameters will appear

as displayed in the table above.

The table has 32 entries (index 0-31) which are interpreted by the pulse program
statements sp0 - sp31. These occur on pulse program lines like:

pl:sp2:fl
This line interprets entry 2 of the table and execute a Q3.1000 shaped pulse on channel f1
with length P1, Power 120.0, Offset 0.0 and Phase 0.55. When you click the down arrow
to the right of a Filename entry, a list of available shape files will appear. This lists
contains both Bruker and user defined shape files. The former must be installed once with
expinstall. The latter can be created with the ShapeTool (command stdisp).

The SPQ7 entries are also available as acquisition parameters. They do not appear
individually in eda but they can be set from the command line (see the next table).

They also appear as acquisition status parameters when you enter dpa.

Description Acquisition parameters Commands

power level SP[0-31] sp0 - sp31
frequency offset SPOFFS[0-31] spoffs0 - spoffs31
phase alignment SPOAL[0-31] spoal0 - spoal31
file name SPNAM[0-31] spnam0 - spnam31

Table 2.5: Acquisition Status Parameters

SOLVENT - the Sample Solvent

» Takes a character string value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
solvent from the appearing list.

» Can also be set by entering solvent on the command line.

33
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Interpreted by getprosol and IconNMR automation.
Also interpreted by lock -acqu, lopo and sref.

The parameter SOLVENT must be set to the name of the solvent used in the current
sample. Some acquisition parameters like pulse length and power level are dependent on
the probe and the solvent. The command getprosol interprets SOLVENT and PROBHD
and sets all dependent parameters accordingly. These parameters must be defined once,
with edprosol, for all probes and solvents. In IconNMR automation, getprosol is
automatically performed after a standard experiment has been read.

SW - Spectral Width in ppm

Takes a double value (ppm).
Can be set from eda or by entering sw on the command line.

SW can be set by clicking the button & in the upper toolbar.

The spectral width should be set to such a value that all relevant peaks are expected to
fall within that range. This means, for an unknown sample, SW should be set to a large
value, like 50 ppm for a proton spectrum. The spectral width determines the dwell time
according to the following equation:

DW=1/(2*SW*SFO1)
Where DW is expressed in usec.
When you enter a certain value for SW, you may notice that it is slightly adjusted by
TopSpin. The reason is that the digitizer hardware can only handle discrete values of DW.
For DIGMOD = digital/homodecoupling-digital, the maximum allowed spectral width
depends on the digitizer, the acquisition mode and the DSP firmware (see the next two
tables).

Clicking the button 3 in the upper toolbar will set SW to the region currently displayed on
the screen. It will also set SFO1 to the frequency of the center of that region. For 2D and
3D experiments, SW as it is described above corresponds to the width in the acquisition
direction. In the indirect directions, the spectral width are calculated from the parameters
INO, IN10, NDO, and ND10. In 2D, the following relations count:

SW(F1)=1/(SFO1*NDO*INO)
SWH(F1)= 1/(NDO*INO)

In 3D, the following relations count:
SW(F2)=1/(SFO1*ND10*IN10)
SWH(F2)= 1/(ND10*IN10)
SW(F1)=1/(SFO1*NDO*INO)
SWH(F1)= 1/(NDO*INO)

DSPFIRM Sharp Medium
DIGTYP

FADC 25 100
HADC 25 25
HADC+ 25 25
HADC2 25 100
SADC 18.75 18.75
SADC+ 18.75 18.75
HRD16 25 25

34
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DSPFIRM Sharp Medium
DIGTYP

IADC 25 100
Table 2.6: Maximum SW (kHz) for AQ_mod = DQD

DSPFIRM Sharp Medium Smooth
DIFTYP

FADC 100 150 200
HADC 100 100 100
HADC+ 100 100 100
HADC2 100 150 200
SADC 75 75 75
SADC+ 75 75 75
HRD16 100 100 100
IADC 100 150 200

Table 2.7: Maximum SWH (kHz) for AQ_mod = gsim

SWH - Spectral Width in Hz
» Takes a double value.
* Can be set from eda or by entering swh on the command line.
* Is related to SW according to the following equation:
SWH = SW * SFO1

During experiment setup, SW is usually defined and SWH is automatically calculated from
it. The maximum values depend on the digitizer, the acquisition mode and the DSP
firmware as it is shown in table Table 2.6 [ 34] and in table Table 2.7 [ 35].

n Note that SWH is stored in the parameter file acqu as SW_h.

SWIBOX - Routing between Switchbox Inputs and Switchbox Outputs
 Array of integer values.

» Can be set from eda but is normally set graphically from the edasp window (see this
command for more information).

* The values of SWIBOX define the connection between the swichbox inputs and switchbox
outputs. For example, SWIBOX[1] = 3 means that Input 1 is connected Output 3.

TD - Time Domain; Number Of Raw Data Points
« Takes an integer value.

» The parameter TD determines the number of raw data points to be acquired. A large value
of TD enhances the spectrum resolution, but also increases the acquisition time AQ. TD is
usually set to a power of 2, for example 64k for a 1D spectrum. The FID resolution is
related to the number of data points according to:

FIDRES=SW*SFO1/TD
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In a 2D experiment, TD in the acquisition direction (F2) has the same meaning as in 1D. In
the indirect direction (F1), it represents the number of increments. As such, it is interpreted
by pulse program statements like:

loton times tdl

In a 3D experiment, TD in the acquisition direction (F3) has the same meaning as in 1D. In
the indirect directions (F2 and F1), it represents the number of increments. As such, they
are interpreted by statements like:

lo ton times tdl ; F1loop in 2D or 3D experiments
lo ton times td2 ; F2 loop in 3D experiments

As an alternative to 1o to n times tdl, you can also use the mc statement. Do not
confuse this with the TopSpin processing command mc that performs magnitude
calculation.

TDO - Loop Counter For One-Dimensional Experiments
» Takes an integer value.
* Interpreted by the pulse program statement mc.

« TDO is normally used as a loop counter for multiple 1D experiments that are measured
under varying conditions (for example varying temperature or pressure) and that are
stored as 2D data. Similarly, it can be used for multiple 2D experiments that are stored as
3D data.

TE - Demand Temperature On The Temperature Unit
» Takes a float value.
* Can be set from eda or by entering te on the command line.
 Interpreted by teset.

» The command teset sets the temperature on the temperature unit to the value of TE. It be
entered on the keyboard, or called from AU program with its macro TESET.

V9 - Maximum Variation Of A Delay
» Takes a float value (between 0.0 and 100.0 percent).
» Can be set from eda or by entering v9 on the command line.
* Interpreted by pulse program statements like d1:r, pl:r.

* The pulse program statement d1 causes a delay D1. The statement d1:r, however,
causes a delay D1 plus a random value. As such, the delay is a different every time the
statement d1: r is executed. The parameter V9 specifies, in percent, the maximum
amount which is added to or subtracted from D1. As such, the effective delay varies
between 0 and 2*D1. The :r option can be used for any of the statements d0 - d31 and
p0 - p31 to vary D[0-31] and p[0-31], respectively.

n Note that the command gs ignores the : r option.

VALIST - Variable Amplitude (Power) List
» Takes a character array value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

» Can also be set by entering valist on the command line.
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* Interpreted by user defined pulse program statements.

» The parameter VALIST defines de name of variable amplitude (power) list. Such a list can
be created with edlist va and has entries like:

-6.0
0.0
3.0
6.0
that represent attenuation values in dB.

The usage of a VA list is different from pulse and delays lists. You must define the
statement by which a VA list is accessed in the pulse program. Such a statement can
have any name, for example the name vanam is used in the examples below. The
suffixes . inc, .dex and . res can be used to increment, decrement and reset the lists
position, respectively. Furthermore, the caret operator (*) allows you to read a list value
and increment the list position with one statement. The following pulse program entries
illustrate the use of a variable amplitude list:

define list<power> vanam = <SVALIST>

definition of the power list

dl vanam: £2 vanam.dec

set the power to the current value of the list and decrement the index
dl vanam[2] :£3

set the power to the second value of the list

"vanam.idx = vanam.idx + 3"

increment the list index by 3

dl vanam”:f4
set power to the current value of the list increment the index

As an alternative to using a list defined by the parameter VALIST, you can explicitly define
a variable amplitude (power) list filename or even the list values in the pulse program. The
following examples illustrates such definitions:

define list<power> vanam=<my filename>

define list<power> wvanam={10 30 50 70}

variable amplitude lists click:

n Note that the second definition does not require a list file. For more information on using
Help => Manuals => [Programming Manuals] Pulse Programming Manual

VCLIST - Variable Counter List
« Takes a character array value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

* Can also be set by entering vclist on the command line.
 Interpreted by the pulse program statements 1o to X times ¢, ive, veidx.
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The parameter VCLIST defines de name of variable counter list. Such a list can be
created with edlist => List type : vc and has entries like:

4
7
20
The currently defined list is interpreted by the pulse program statement: 1o to x times ¢

Where x is a pulse program label and c is the value at the current position of the counter
list. When this statement is executed for the first time, the current position is the first entry
in the list. The position is incremented by the statement ivc.

VDLIST - Variable Delay List

Takes a character array value.

Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

Can also be set by entering vdlist on the command line.
Interpreted by the pulse program statements vd, ivd and vdidx.

The parameter VDLIST defines de name of variable delay list. Such a list can be created
with edlist => List type : vd and has entries like:

10m
50m
2s

Where m = milliseconds and s = seconds. The currently defined list is interpreted by the
pulse program statement vd that reads the delay value at the current position. When vd is
executed for the first time, the current position is the first entry in the list. The position is
not incremented by vd; this is done by the statement ivd. As such, vd is normally used in
combination with ivd. The statement "vdidx=n" sets the index to position n in the list.

VPLIST - Variable Pulse List

Takes a character array value.

Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

Can also be set by entering vplist on the command line.
Interpreted by the pulse program statements vp, ivp and vpidx.

The parameter VDLIST defines de name of variable pulse list. Such a list can be created
with edlist => List type : vp and has entries like:

10u
50m
2s

Where u= microseconds, m = milliseconds and s = seconds. The currently defined list is
interpreted by the pulse program statement vp that reads the pulse length value at the
current position. When vp is executed for the first time, the current position is the first
entry in the list. The position is not incremented by vp; this is done by the statement ivp.
As such, vp is normally used in combination with ivp. The statement "vpidx=n" sets
the index to position n in the list. A variable pulse list can only be used for hard pulses, not
for shaped pulses or shaped gradients. As an alternative to a VP list, you can also specify
a list of pulse values within the pulse program using a de fine statement. For more
information on this topic click:
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Help => Manuals => [Programming Manuals] Pulse Programming Manual

VTLIST - Variable Temperature List
» Takes a character array value.

» Can be set from eda by entering a name or by clicking the down arrow and selecting a
name from the appearing list.

* Can also be set by entering vtlist on the command line.
* Interpreted by the AU program macros RVTLIST, VT, IVTLIST, DVTLIST.

» The parameter VTLIST defines de name of variable temperature list. Such a list can be
created with edlist => List type : vt and has the following format:

300
320
340
Where each entry is a temperature value in Kelvin.
Temperature lists are interpreted by the AU program macros:
RVTLIST - open the temperature list defined by VTLIST
VT - read the current value from the list and set it on the temperature unit
IVTLIST - increment the current position in the list to the next value
DVTLIST- decrement the current position in the list to the previous value

Note that temperature lists are only interpreted by AU program macros, not by pulse
program statements.

WBST - Number Of Wobble Steps
» Takes an integer value between 256 and 4096 (default 256).
* Can be set from eda or by entering wbst from on the command line.

r

« Can also be set by clicking in the wobb window.

* Interpreted by wobb.

* The parameter WBST determines the number of steps (frequencies) used for tuning and
matching a probe (wobbling). A probe is correctly tuned when the dip of the wobble curve
is exactly at the center of the display. Normally, the default value of WBST (256) is high
enough for exact tuning. If necessary, you can set WBST to a higher value for a better
resolution.

Note, however, that the maximum useful value is the screen resolution. Setting WBST to a
higher value would not give you any advantage; it would only reduce the refresh rate. The

n command atma automatically calculates the optimum number of steps and does not interpret
WBST. During tuning/matching atma temporarily sets the parameters WBST and WBSW to
the calculated values and then resets them to their original values.

WBSW - Wobble Sweep Width
» Takes a double value between 1 KHz and 4 MHz.
» Can be set from eda or by entering wbsw from on the command line.

—_

» Can also be set by clicking *" in the wobb window.
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* Interpreted by wobb.

» The parameter WBSW sets the frequency range for tuning and matching a probe
(wobbling). The center of the wobble region is determined by SFO1. When you change
WBSW from the command line, wobb is automatically restarted. The command atma
automatically calculates the optimum sweep width and does not interpret WBSW. During
tuning/matching atma temporarily sets the parameters WBST and WBSW to the
calculated values and then resets them to their original values.

ZGOPTNS - Acquisition (zg) Options
» Takes a character array value.
* Can be set from eda by entering zgoptns on the command line.

» The parameter allows you to set an option to acquisition commands like zg and go. As an
alternative, acquisition options can also be specified on the command line or in the pulse
program. For example, the option DQF can be set in the following three ways:

— By setting the parameter ZGOPTNS to DQF
— By specifying the option as an argument, e.g.: zg —-DDQF
— By defining the option in the pulse program, e.g.: #define DQF

2.5 Acquisition Status (dpa) Parameters

This paragraph contains a list of all acquisition status parameters with a description of their
function. They are stored for each dataset in the file:

o <dir>/data/<user>/nmr/<name>/<expno>/
acqus - acquisition status parameters
These can be viewed by entering dpa on the command line or clicking AcquPars tab in the

data window and then clicking the % putton. Some acquisition status parameters are
interpreted by processing commands that work on raw data. Others are only stored as
information for the user.

After an acquisition has finished, most acquisition status parameters have been set to the
same value as the corresponding acquisition parameter. Sometimes, however, this is
different. For example:

* Some parameters are continuously updated during the acquisition, e.g. NS, F1-TD (in 2D).
When the acquisition is halted with halt, the current values are stored as acquisition status
parameters.

* Some acquisition parameters are adjusted at the beginning of the acquisition, e.g. RG,
FW, DR, SW. The modified values are stored as acquisition status parameters.

» The values of some parameters are a result of the acquisition. They cannot be set by the
user (they do not appear as acquisition parameters) but they are stored as acquisition
status parameters. Examples are AQSEQ, YMAX_a, LOCSHFT, NC.

The acquisition status parameters which are a result of or adjusted by the acquisition are
listed below.

AQ_mod - Acquisition Mode
» Takes one of the values qf, gsim, gseq or DQD.
» Can be viewed from dpa or by entering s aq_mod on the command line.

40 H9775SA3_2_003



TopSpin Parameters

» Normally, the acquisition status parameter AQ_mod is set to the same value as the
acquisition parameter AQ_mod. If, however, AQ_mod = DQD but DIGMOD = analog, zg
performs an acquisition in simultaneous mode and sets the status parameter AQ_mod to
gsim. The same thing happens if your spectrometer is not equipped for DQD (see also the
description of AQ_mod in chapter Acquisition (eda) Parameters [ 13]).

AQSEQ - Acquisition Order
» Used for datasets with dimension = 3D.
» Takes one of the values 321, 312 for 3D data.
* Takes one of the values 4321, 4312, 4231, etc. for 4D data.
» Can be viewed with dpa or by entering s agseq on the command line.
* Interpreted by the processing command tf3 and ftnd.

* AQSEQ describes the order in which the directions have been acquired. It is automatically
set according to the loop structure in the pulse program. For example, a 3D pulse program
usually contains a double nested loop with loop counters td1 and td2. If td1l is used in
the inner loop and td2 in the outer loop, AQSEQ is set to 312. Otherwise it is set to 321.

AQSEQ is evaluated by commands which process raw nD data, like ftnd or tf3. If the
acquisition status parameter AQSEQ is not set, the processing parameter AQORDER is
evaluated to determine the acquisition order.

BYTORDA - Byte Order of the Raw Data
» Takes one of the values big or little.
« Can be viewed with dpa or by entering s bytorda on the command line.
* interpreted by all processing commands which work on raw data.

» 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 BYTORDA, stores the processed data in the byte order of
the computer on which it runs and sets the processing status parameter BYTORDP
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
handled automatically and is user transparent. 2D and 3D processing commands,
however, allow you 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.

DATE - Date Of Acquisition
» Takes an integer value (# seconds since 1970).
» Shows the date and time of the end of the acquisition specifying:
month day, year hour:minute:seconds time-zone
e.g. November 10, 2004 6:06:19 PM GMT

» The date is stored as an integer number, which expresses the number of seconds since
January 1st 1970.
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Note that the start of the acquisition is not stored as a parameter but is available in the
acquisition audit trail (command audit acqu).

DECIM - Decimation Factor Of The Digital Filter
» Takes an integer value.
« Can be viewed with dpa or by entering s decim on the command line.
 Interpreted by all processing commands which work on raw data.
» Also interpreted by abs and apk.

* Processing commands account for the group delay of digitally filtered data, by interpreting
the following parameters:

DSPFVS and DECIM (for DSPFVS < 20)
or
GRPDLY (for DSPFVS = 20)

+ DECIM must be interpreted by third party software which processes digitally filtered
Avance data.

» For DSPFVS < 20, the commands abs and apk check whether DECIM is 1 (no
oversampling) or greater than 1 (oversampling) to handle the so called smilies at the
spectrum edges (see also the description of DECIM in chapter Acquisition (eda)
Parameters [» 13]).

DTYPA - Data Type of The Raw Data
» Takes the value int or double.
» Can be viewed with dpa or by entering s dtypa on the command line.
* Interpreted by all processing commands which work on raw data.

* In TopSpin 2.0 and newer, 1D raw data are, if necessary, stored as double precision (64-
bit) data. The spectrometer internal processor stores raw data in 32-bit integer format. If,
during acquisition, data overflow would occur, data are transferred to the computer that
controls the spectrometer where they are stored in 64-bit double precision format. The
acquisition status parameter DTYPA shows whether data are stored as integers (DTYPA
= 0) or doubles (DTYPA = 2).

n Note that processed data are always stored as integer data.

EXP - Experiment Performed
» Takes a character array value.
* lconNMR sets EXP to the value of the parameter set that was used for the experiment.

FnMODE - Acquisition Mode In The Indirect Directions (2D and 3D)

« Takes one of the values undefined, QF, QSEQ, TPPI, States, States-TPPI or Echo-
Antiecho.

» Can be viewed with dpa or by entering s fnmode (2D).

* Interpreted by 2D and 3D processing commands that access raw data. These are usually
xfb or xf2 for 2D data and tf3 for 3D data.
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It is interpreted by processing commands to determine the Fourier transform mode in the
indirect direction(s). For historical reasons, MC2 is interpreted when the acquisition status
parameter FNMODE has the value undefined.

DSPFVS - DSP Firmware Version
« Takes an integer value between 10 and 23.
* Interpreted by processing commands that access raw data.

 Different DSP firmware versions filter the raw data in a different way. It is set according to
the acquisition parameter DSPFIRM. Processing commands account for the group delay
of digitally filtered data, by interpreting the following parameters:

» DSPFVS and DECIM (for DSPFVS < 20)
or
GRPDLY (for DSPFVS 2 20)

» DSPFVS must be interpreted by third party software which processes digitally filtered
Avance data.

GRDLY - Group Delay
» Takes a double value = 0.
 Interpreted by processing commands that access raw data

» Processing commands account for the group delay of digitally filtered data, by interpreting
the following parameters:

SPFVS and DECIM (for DSPFVS < 20)
or
GRPDLY (for 20 < DSPFVS < 23)

« GRPDLY must be interpreted by third party software which processes digitally filtered
Avance data.

+ 20 <= GRPDLY <=23

LGAIN - Loop Gain; Lock Regulator Gain
* |Is set to a value between -80 and 0 dB.
» Can be viewed with dpa or by entering s Igain.

* LGAIN is set at the end of the acquisition to the loop gain value used at that moment, i.e.
the value currently set on the BSMS unit. This usually, but not necessarily corresponds to
the value of LGain in the edlock table. For example, if lock-in was performed with the
command lock, the loop gain is first read from the edlock table and set on the BSMS unit.
However, pressing the Autolock or Lock On/Off key on the BSMS keyboard performs
lock-in without first reading the edlock table.

Note in this respect that the current value of loop gain can also be changed from the BSMS
keyboard (by pressing the two keys indicated with MENU) or by the command Igain.

LOCSHFT - Lock Shift
« Takes one of the values true or false.
» Can be viewed with dpa or by entering s locshft.

* The value of LOCSHFT indicates whether or not the sample was locked at the time the
acquisition of the first scan has been finished.
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LTIME - Loop Time; Lock Regulator Time
* |s set to a value between 0.001 and 1.0 seconds.
» Can be viewed with dpa or by entering s Itime.

« LTIME is a lock parameter (edlock) rather than an acquisition parameter (see the
description of LGAIN above).

LFILTER - Loop Filter; Lock Regulator Cut-Off Frequency Of The Lowpass Filter
* Is set to a value between 1 - 200 Hz.
» Can be viewed with dpa or by entering s Ifilter.

* LFILTER is a lock parameter (edlock) rather than an acquisition parameter (see the
description of LGAIN above).

LOCKPOW - Lock Power
* Is set to a value between -60 and 0 dB.
» Can be viewed with dpa or by entering s lockpow.

* LOCKPOW is a lock parameter (edlock) rather than an acquisition parameter (see the
description of LGAIN above).

MASR - MAS Spin Rate
» Takes a float value.
« Can be viewed with dpa or by entering s masr.
» Set by masr get.

* The acquisition status parameters MASR is continuously updateed when the MAS monitor
is active (can be enabled with the command set).

NC - Normalization Constant
« Takes an integer value.
» Can be viewed with dpa or by entering s nc.

» Set by acquisition commands and by the processing commands genfid, genser and
addfid.

* Interpreted by all processing commands that access raw data.
» Acquisition commands set NC to minus the value of DDR.

commands mentioned above create pseudo raw and NC is set according to the input

n Note that for DIGTYP = analog, DDR is 0 and, as such, NC is also 0. The processing
processed data.

PROBHD - Probe
« Takes a character string value.
» Can be viewed with dpa or by entering s probhd on the command line.

 PROBHD is set at the end of an acquisition to the current probe as it was defined with
edhead before the acquisition.

+ LOCNUC
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HOLDER - Sample Changer Holder Position
* Takes an integer value.
» Can be viewed by entering s holder.
» Set by IconNMR

AUTOPOS - Identification Information from BEST-NMR Rack Or Well-Plate
» Takes a character string value (A1-A12, B1-B12, ... , H1-H12).
» Can be viewed by entering s autopos.
» Set by IconNMR.

LOCKED - Lock Status During Acquisition
» Takes one of the values TRUE or FALSE.
* Can be viewed by entering s locked on the command line.

* The status parameter LOCKED indicates whether or not the magnetic field was
permanently locked since the last successful lock command. For an nD experiment the
parameter LOCKED is updated after the last FID has been acquired and stored to disk.

2.6 Routing (edasp) parameters

The command edasp opens the routing table where you can select the nuclei and the
spectrometer routing. When you select a nucleus for a certain frequency channel, the basic
frequency and the default routing for that channel are automatically set.

Parameters Displayed In The Routing Table:

» BF1 - basic frequencies for channel f1.
Same as the eda parameter BF1.

* NUCH1 - nucleus for channel f1.
Same as the eda parameter NUC1.

» SFO1 - irradiation frequency for channel f1.
Same as the eda parameter SFO1.

* OFSX1 - irradiation frequency offset for the first X nucleus.

* OFSH1 - irradiation frequency offset for the first 1H.

» OFSF1 - irradiation frequency offset for the first F, 3H or TI.

* OFSX2 - irradiation frequency offset for the second X nucleus.

» OFSHZ2 - irradiation frequency offset for the second 1H.

* OFSF2 - irradiation frequency offset for the second F, 3H or TI.
etc.
When defined for channel f1, these parameters correspond to O1 in eda.
When defined for channel f2, these parameters correspond to O2 in eda.
etc.

edsp or edasp command. It the latter was performed on different dataset, the OF* values

n Note that the command edsp reads the values for OF* that were stored by the previous
might differ from the corresponding O1, O2 etc. (see the description of edsp).
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Parameters Which Can Be Viewed By Clicking PARAM
* FCUCHAN - connections between logical frequency channels and FCU’s.
* RSEL - connections between FCU’s and amplifiers.
» SWIBOX - connections between Switchbox inputs and Switchbox outputs.

PRECHAN - connections between Switchbox outputs and Preamplifier modules.
+ HPMOD - connections between high power amplifiers and Preamplifier modules.
edasp stores its parameters under the current dataset in the file:
<dir>/data/<user>/nmr/<name>/<expno>/.
acqus - acquisition parameters.
and the dataset independent file:
<tshome>/conf/instr/<instrum>
specpar - edasp parameters

n Note that the routing table can also be opened from the eda dialog box, by clicking the NUC1
button.

2.7 Lock (edlock) Parameters

Lock parameters are used for locking the magnetic field and for referencing the spectrum.
The lock-in procedure can be performed from the BSMS keyboard or with the command lock
or lopo. Referencing the spectrum can be done with the command sref.

Lock Parameters Used For Locking The Magnetic Field:
* Lockfreq - lock irradiation frequency.
* Field - Field value (HO).
* BFREQ - Basic frequency.
« Solvent - Sample solvent.
» LPower - Lock power; the power used to irradiate the lock nucleus (-60 to 0 dB).
» LGain - Loop gain; lock regulator gain (-80 to 0 dB).
» LTime - Loop time; lock regulator time constant (0.001 to 1.0 seconds).
« LFilt - Loop filter, lock regulator cut-off frequency of the lowpass filter (1 to 200 Hz).
» LPhase - Lock phase; the phase of the lock signal.
* Nucleus - Observe nucleus.
» Distance - chemical shift of the lock nucleus (irradiation frequency offset).

Lock Parameters Used For Referencing:
» Ref. - chemical shift of the reference signal (default 0).
» Width - width of the region where the reference signal is searched.
» RShift - reference shift for default calibration.

The parameters LPower, LPhase, LGain, LTime and LFilt are probe and solvent dependent.
They are stored for each probe and for each solvent separately in:

<tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>/
bsmspar - probe dependent lock parameters
The other edlock parameters are only solvent dependent and are stored in the file:
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<tshome>/conf/instr/

2Hlock - probe independent lock parameters
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3 Spectrometer Configuration
Commands

This chapter describes all TopSpin spectrometer configuration commands. These are
commands which must be executed once, after installing a new version of the NMR Suite.

3.1 ampup

NAME
ampup - resets the controller board that controls the external amplifiers

DESCRIPTION

The command ampup resets the controller board that controls the external amplifiers. It can
also be started from the menu as follows:

Click Spectrometer => Accessories => Amplifiers => Transmitter power up

ampup is available in TopSpin 2.0 and newer and partly replaces the command acbdisp,
which no longer exists.

SEE ALSO
cf[r 49]

3.2 cf

cf - Configure the spectrometer

The command cf allows you to configure the spectrometer. It should be executed after
installing a new version of TopSpin or if your spectrometer hardware has changed.

cf can be started from the command line or clicked from the menus:

» Spectrometer => Setup or
» Options => Spectrometer Tools

It starts with the Password request dialog window:

& () Password request §--@pollux-% - &) (=) ()

Please enter the NMR administration
password:

\ |

Figure 3.1: Password request
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Enter the NMR Administrator password and click OK.

The cf window appears and displays the Select Spectrometer dialog box which shows all
existing configurations. If it is the first TopSpin installation or TopSpin is installed in a different
directory than the previous installation, only the standard configurations
Bruker_default_avlll600, FOURIER300 and FOURIERGE0 (delivered with TopSpin) are
shown. If TopSpin is installed in the same directory as a previous TopSpin installation, the
existing configuration is shown and marked as selected (in our example spect ).

To create a new configuration
» Click New Spectrometer, follow the dialog windows and finally click Next.

To delete an existing configuration
* Click Delete Spectrometer.

To use an existing configuration
» Select its entry and click Next.

-
& Cf L

Select Spectrometer

I & Spectrometer Location/Configuration Datastation

Yes

Avance Il 600 configured in Bruker_default_avills00
Fourier 300 configured in FOURIER300 MNo
Fourier 60 configured in FOURIERB0 No

Coon>(came |

Figure 3.2: cf — Select Spectrometer

After clicking Next the dialog box Edit Configuration Parameters appears.

.
@ Cf -y

Edit Configuration Parameters

Spectrometer Description

Description Avance HD 400

Spectrometer Data

1H Spectrometer frequency 400.130| MHz
Security Options fl
enable power check

< Previous ” Next = ” Cancel ]

Figure 3.3: Edit configuration parameters

The description initially shows the type of spectrometer. You may change the description or
add text to it.
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Then enter the 1H spectrometer frequency that corresponds to the strength of your magnet.
Note that this frequency is typically, but not necessarily, one of the values 400.13, 500.13,
600,13 etc.

If the spectrometer supports power check then the dialog box shows the enable power
check check box. Power check is enabled per default if a Cortab table exists, and disabled if
no Cortab table exists (see command cortab).

Power check is a very useful TopSpin software tool to protect probes against pulses with too
high power levels coming from the amplifiers. It compares peak power values. The power
limits of the probes and the power of the pulses used by the pulse program are stored in
TopSpin in order to be checked by power check:

* The maximum power levels for the probe are defined by edhead reading the values from
the PICS of the probe. For order probes without PICS edhead has to be edited manually.

« The maximum amplifier output values are stored by cortab, which linearizes the amplifier
for calculating all possible power levels for the pulse program as well.

Power check surveys the limits after starting the experiment but before executing the pulse
program and displays an error message if any power level of the pulse program is too high
for the probe.

The following error message is shown if peak power check is active, but no power limit is
specified in the Cortab table for the respective nucleus:

Please note that a Cortab table must exist for the transmission path used and additionally the
maximum amplifier output power must be defined for this transmission path. The respective
value is stored in the corresponding Cortab table (for further information about Cortab please
look up for the command cortab).

An icon in the Acquisition Status Bar shows if / that peak power check is active.
The Power check icon can be activated by left-click on

Options --> Preferences --> Acquisition Status Bar --> Include peak power check (POWCHK)
indicator

in the TopSpin toolbar.

Click Next to continue. cf starts to scan for spectrometer components and shows each step
in the center box (see next Figure ... where scans the components of an Avance Il
spectrometer).
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4 O CFge@pollux.-

©
®
®

wait for server to handle parameters

start configuration on server

wait for server to start hardware configuration

get permission to start a new configuration
reinitialize objects

determine instrument name

create directories

read old configuration

adit parameters

send user input to server

wait for server to handle parameters

get permission to continue configuration

parse input from user

check for guestions from server

check hardware

there are & DHCP controlled devices and 18 devices with Tixed IP to check
try to connect 24 devices at the spectrometer subnet
connected: ELCB_Z100818_1629 at IP 149.235.99.20
connected: DRUL at IP 149.236.99.89

connected: IPS0 at IP 149.236.99.254

BLA W1345083_0005 at 149.236.99.252 is switched off or not installed
IPSO at 149.236.99.251 is switched off or not installed
IPSO at 149.236.99.250 is switched off or not installed
CORTABBOX_H118155 0001 at 149.236.99.242 is switched off or not installed
read configuration data from BSM5/2

Connecting to ipsoserver at IP 149.235.99.254 ... done
IPSO0: connected to spectrometer subnet.

configure AQS racks

read configuration from AQS

read BIS from AQS_RX1 ... done

read all RG values from AQS_RX1 ... done

read BIS from AQS_SGUL ... done

read BIS from AQS_SGUZ ... done

read BIS from AQS_SGU3 ...

Cancel

Figure 3.4: Scanning for spectrometer components

Depending on the type of spectrometer and its hardware components a varying number of
dialog boxes (all named Edit Configuration Parameters) appear which lead you through the
remaining configuration. Here we explain the dialog boxes of a typical Avance Il
spectrometer configuration.

The first box to appear shows optional devices which cannot be detected by cf. Most of these
devices are connected to RS (serial communication) channels. If a device is installed then the
RS channel used to control it must be set accordingly. For devices which are not installed the
corresponding RS channel is set to no. The entry Lockswitch specifies the router output
channel of the amplifier to which the lock switch is connected (0 if the lock switch does not
exist).

During initial configuration of a spectrometer the Bruker service engineer sets these
parameters (at installation of the spectrometer). Changing these parameters is required only
if a new device has been installed or if an existing device has been removed or is connected
to a different RS channel. Otherwise the parameters need not be changed.
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‘pCf |§3|

Edit Configuration Parameters

Optional Standard Devices

MAS Pneumatic Control Unit connected to no -
Bruker Automatic Changer (BACS) connected to :tty04 v:
Cryo Controller connected to :no v:
Variable Temperature Unit connected to 149236.99.20 | i

Optional Amplifier Devices

19F Lockswitch connected to Amplifier at Blanking Signal .{] -
2H Lockswitch connected to Amplifier at Blanking Signal .0 -

Optional Gradient Control Devices

Gradient Temperature Unit (BCU-20) connected fo :no -:
Preemphasis/Gradient Unit connected to no -
Gradient Power Supply Control Unit connected to :no v:

Miscellaneous Optional Devices

PC running LC-NMR Software HyStar connected to no -
Radio Frequency Supervisor connected fo :no v:
TOSI connected to :no v:

< Previous ” Next = ” Cancel

Figure 3.5: Optional devices

Click Next to continue.

The next dialog box shows the sample changer configuration. It is shown only if a sample
changer is installed (here because its RS channel had been set to tty04 in the previous dialog
box).

i |

& Cf o5

Edit Configuration Parameters

Options for the Sample Changer
Sample lift controlled by :Sample Chan._. v:

Delay between insert of sample and next command 10 s

Start experiment while sample changer in motion [l

<Previous || Next> || cancel

L o

Figure 3.6: Sample changer configuration

Click Next to continue.
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cf continues to configure the remaining components and shows each step in the center box
(see the next figure where cf configures the remaining components of an Avance |l
spectrometer).

"% O CF j@pollux

@
®

wait for server to finish hardware configuration
Create directories -
read old configuration |
adit parameters
send user input to server
wait for server to handle parameters
get permission to continue configuration
parse input from user -
check for questions from server
check hardware
there are & DHCP controlled devices and 18 devices with Tixed IP to check
try to connect 24 devices at the spectrometer subnet
connected: ELCB_Z100818_1629 at IP 149.235.99.20
connected: DRUL at IP 149.236.99.89
connected: IPS0 at IP 149.236.99.254
IPSO at 149.236.99.251 is switched off or not installed
CORTABBOX_H118155_0001 at 149.236.99.242 is switched off or not installed
BLA_W1345083_0005 at 149.236.99.252 is switched off or not installed
IPSO at 149.236.99.250 is switched off or not installed
read configuration data from BSMS/2
Connecting to ipsoserver at IP 149,235.99,254 ... done
Connecting to ipsoserver at IP 149,235.99,254 ... done
IPSO: connected to spectrometer subnet.
configure AQS racks
read configuration from AQS
read BIS from AQS_RX1 ... done
read all RG values from AQS_RX1 ... daone
read BIS from AQ5_SGU1 ... done
read BIS from AQ5_SGUZ ... done
read BIS from AQ5_SGU3 ... done
read BIS from AQS_AQS-BLAZ ... done
read BIS from AQ5S_AQS-BELALl ... done
adit parameters
send user input to server
wait for server to handle parameters
finish configuration on server
wait for server to finish hardware configuration
get permission to continue configuration
parse input from user
check for questions from server
get permission to finish configuration
configure remaining units
check HPPR preamplifier configuration
read HPPR/2 controller configuration
read preamplifier module configuration
read BIS from HPPE/2 module C1 ... done
read BIS from HPPE/2 module P1 ... done |
read BIS from HPPR/2 module P2 ... -

Cancel

Figure 3.7: Configuring remaining components

When cf has finished the configuration of all components it shows the Summary of the
spectrometer configuration in the center box. This allows you to check if your spectrometer
hardware has been detected correctly. If some of the hardware is missing, please run cf
again. If this does not change anything, run the spectrometer hardware checks.
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- - T
@ cf [ ]
Summary
Freamplifiers : -

HFFRZ: - HFFR/Z preamplifier connected to 145.236€.88_8%:/dev/ttyl0
Type : HEER/Z
Controller: Cover/2, with DRU Applicasion firmware = c.

no LED display for tuning and matching

Modula 1 : 1H/ZH 1H [virtusl 50 Ohm refarsnca: 127.0%/75.4deg)
EN=Z003553, 3W=01013 from 20130207

Module 2 : 1H/ZH 2H (virtual 50 Chm reference: 115.7%/-€9_Zdeg)
EN=Z003959, SN=0101% from 20130207

Module 3 : 18F
FN=Z0023453, SK=0004% from 20130305

Modula 4 : XBE19F ZHS
FN=2003504, SN=01012 from 20130222

Module 5 : XBB1SE ZHS
EN=Z003504, SN=01014 from 20130222

Sradient Contreller cakle connections

8GUL NORM output - input 1 of tran=mitter 1 (BLAK200 E €-36SMHZ W1345092/0117 at TCPR/IP 149.236.99.253)

3GU1 AUX output -» TUNE =ignal inpus of HEER

SGUZ NOEM output -> input 1 of transmitter 2 (BLAXHZHI00/100/150 E 200-€00MHZ W134509€/01€€ at TCR/IP 145_23€.99.
8GU2 AUX output -» TUNE =ignal input of HEFR

36U73 NORM ocutput -» input 2 of transmitter 2 (BLANHZH300/100/150 E 200-600MHZ W1345036/016€ av TCE/IF 149.23€.3%.
3602 AUX output —> input 4 of transmitter 2 (BLAXHZH200/100/150 E Z00-€00MHE W134509€/01€6 at TCESIF 145_23€.55.

K
o
31

m

("]
[

Blanking cable connections (detected)

tran=mitter 1 = ELAX300 E &-265MHE W1345092/0117 at TCP/IP 149.236.95_253:

| print || net> || cancel

L A

Figure 3.8: Configuration summary (uxnmr.info)

Click Next to continue.

The next dialog box shows the Nuclei table. It is displayed during initial configuration or if the
basic spectrometer frequency had been changed before.

Normally, the default table is correct and you can just click Next to continue. If you want to
get the default list, you must click Restore. If, for some reason, you want to change the nuclei
table, you can do that here. Changes are automatically stored when you click Next.

Note that the nuclei table can also be changed at a later time with the command ednuc.
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& (O Nucleitable 4--@pollux-y ———— ®E ®
& Mucleus Name Receptivity (rel. 13C)
1H Hydrogen Ses0.0  1/2 300,14 |~ |
2H Deuterium 0.00821 1 46.07331 ¥ 431
3H Tritium 1.0E-3 1/2 320.141251567
3He Helium 0.00326 1/2 DaglEelasErT e
&Li Lithium 3.58 1 44,168860519 |
7Li Lithium 1540.0 3/2 116.64580032
SBe Beryllium 788 3/2 42175111541
10B Boron 22.1 3 32.246015126| |
11E Boron 754.0 3j2 96.2968339567
13C Carbon 1.0 1/2 75.470263032
14n Mitragen 5.69 1 21681768438
15N Hitrogen 0.0213 142 30.412922081
170 Oxygen 00811 5/2 40688350038
15F Fluarine 4730.0 1/2 282.413764611
21NMe Mean 0.0353  3/2 23.69394001
23Ma Sodium 525.0 3/2 79.38273266
25Mg Magnesium 1.54 5/2 18373475294
27 Al Aluminum 1170.0 5/j2 78.207056606
235i Silicon 203 1/2 59629375059
el Phosphorus 377.0 1)2 121.49883939034
335 Sulfur 0.0373 3/2 23.0387464
35CI Chlorine 20.2 3/2 29.407444071
37Cl Chlorine 3.77  3/2 24.4785393012
33K Potassium 269 3/2 14.005651917
41K Potassium 00328 3/2 7.687500831
43Ca Calcium 0.0527 7/2 20.1385038043
455¢ Scandium 17100 7/2 72.909249445
47 Ti Titanium 0.864 5/2 16.9204394543 | |
AT Titamitim 1 18 T2 18 SG2CNNES0 A hal
Add/Edit Brint Delate Bestore Save Close

Figure 3.9: Nuclei Table

Click Next to continue.

cf shows the dialog window Channel Routing. It is displayed when the cable connections
between amplifiers and preamplifiers are not detectable. Here, you can set the connections
between Switchbox output and Preamplifier modules, or, if there is no Switchbox, between
the Amplifiers and Preamplifier modules. As such, this step in cf corresponds to the
command edasp cf. Note that in our example the Switchbox does not exist.

If the Channel Routing shows invalid routing connections, remove them by clicking Clear
cable connections. Then define new lines according to you hardware cable connections and
click Save and Close. If the routing table is correct, you can click Close to close it.
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& (O Channel Routing &-.@pollux..s —————— ®E ®

Amplifier Preamplifier

X 150W

seftings
@ |show cf wiring [l show receiver wiring

i show probe wiring

Save and Close H Save H Clear cable connections H Info H Param H Close ‘

Figure 3.10: Channel Routing

Click on Save and Close or Close to continue.

Finally, cf shows the Optional Setups dialog box which shows a list of additional
configuration programs (like expinstall, edsolv, ...). Click the respective button to execute
these commands. After they have finished, click Finish to close the cf window.

(& Cf — )
Additional Setups
Important
Edprobe Probe setup
Expinstall Installation of standard experiments
Edprosol Solvent dependent parameter setup

Figure 3.11: cf - Additional configuration programs
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After finishing cf, please save the spectrometer configuration by copying the file uxnmr.par to
floppy disk or CD and printing it out.

Creating a new configuration

To create a new configuration click on New Spectrometer in the Select Spectrometer dialog
box. This opens the dialog window Create new spectrometer configuration.

|&] () Create new Spectrometer Configuration 4 @pollux.y ———— ) ®
® jmport  as from fhomejah ‘ ‘ Browse
Zlocal create configuration in spect
|
Figure 3.12:

This dialog offers two ways to create a new spectrometer configuration:

To import an existing spectrometer configuration select import, use the radio box to choose
between Datastation and Spectrometer, and then click Browse to open the Select dialog
window. Browsing starts in your home directory, therefore it is advisable to store the folder
containing the new configuration in your home directory. The Select dialog shows only
folders, and if a folder contains a spectrometer configuration then the spectrometer type is
shown in parantheses Use the Select dialog to browse to the folder which contains the
existing spectrometer configuration, select it and click on Select.

5| () Select ¢ @polluxyr ——— & @ *
ookin: S | @ B BE
=] adiabatic-2 1 Desktop Cpp
CJadminScripts [ evaldecim Csc
Jah [Jevaltcon Cdspect (Avance |l 300)
Jalpha dfig Cts
Cdbin [Jkcachegrind-0.4.6 [Jweiger
] C++TestFiles Cdlocal_acqu
[Jdata 3 MMRSIM _SESSIONM

Folder name: |,."home,."ah

Files of Type: |All Files -

Select Cancel

Click OK to open the dialog window. This is a browse dialog similar to the Select dialog
described above. It opens the parent folder TOPSPINHOME/conf/instr and shows all folders.
Chose a new folder name (no spaces allowed) and click Save.
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[& © Save ¢=.@pollux.ss —— @ &
Save In: |[Jinstr - E
CJautoshim Cltopshim

CdBruker_default_avllIE00 (Avance Il §00)
CJFOURIER300 (Fourier 300)

I FOURIEREQ (Fouriar 50)

(dprobeheads

dservtool

Ijspect (Avance Il 300)
4] Il [ T»

Folder name: |,|"><;"t535;"cm1f,|"ir'|str,|"5pect| |

Files of Type: |All Files -

Save Cancel

To create a new configuration from scratch select local and chose a name for the
configuration (no spaces allowed, the name is also used for the folder containing the new
configuration).

Note that if you specify an instrument name different from spect, this name must be specified
in the hosts file:

» /etc/hosts under LINUX
e C\WINNT\SYSTEM32\DRIVERS\ETC\HOSTS under Windows

You must keep the name spect and append a white space plus the new instrument name, for
example:

149.236.99.99 spect new_spectrometer

Then click OK. If a configuration using the same name already exists you will be asked to
either delete it, or to cancel the operation.

The new configuration is now shown as selected in the Select Spectrometer dialog box. Click
Next to continue the configuration.

See also
expinstall [ 76]
edsolv [ 74]
edprobe [ 111]
edprosol [ 69]
edlock [ 91]
edscon [ 72]
cortab [ 60]
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3.3 cortab

NAME
cortab - Setup acquisition correction table

DESCRIPTION

The command cortab opens a window from which amplifier and receiver correction tables for
acquisition can be created (see the next figure).

'/ Cortab Main Window [E=RE=N =

— J
=

New Experiment  Scheduled Experiments  Start Experiments  View Verification De

Cortab
Available Correction Tables
4 Frequency[MHz] Nucleus Channel Amplifier Receiver Type
1HA1 sGU3 1H100_2 - amp

REC1 rec_phase
REC2 rec_phase

122840 155Gd sGU1 X300_3 = amp

122840 155Gd sGU2 X300_1 - amp

122840 155Gd sGU3 X300_1 = amp L

127499 103Rh SGU1 X300_3 - amp

127499 103Rh sGU2 X300_1 = amp

127499 103Rh sGU3 X300_1 - amp

12.9553 57Fe SGU1 X300_3 - amp

Figure 3.13: Cortab Main Window

Before this window is opened, you are prompted for the NMR Administration password. The
correction tables are used to correct the non-linearity of the pulse power level versus the
pulse length, and also to cancel out the influence of the receiver gain on the phase of the
resulting spectrum. The amplifier linearization is performed in a range from -6 to above 75 dB
and involves both amplitude linearization and phase correction, whereas the receiver phase
correction is performed in a receiver gain range from 0.25 to above 1000. For the amplifier
linearization, it is required that the amplifier output is connected to an external attenuator
which, in turn, is connected to the receiver input. The Cortab program will inform you how to
connect the cables and to which value you must set the attenuator. The result of an amplifier
linearization is a correction table which is a list of correction values for the pulse amplitudes
and phase values. It also contains a check sum which makes it possible to detect whether the
file has been changed in any way other than by Cortab.

An example of a correction table is shown in the next table.

AMP_POWER

# power in dB correction in %
-6.000 0.000

-5.000 -32.644

-4.000 -38.510

-3.000 -37.361

-2.000 -35.032

-1.000 -31.672

0.000 -29.128

1.000 -24.939
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2.000 -22.977

72.000 -0.008

AMP_PHASE

# power in dB correction in degree

-6.000 0.000

-5.000 -0.636

-4.000 0.622

72.000 4.323

# real probe input power in [W] (at -6dB)

AMP_VALUE

60.000000 0.00

# NAME_OF_TABLE: amp2_1H_2

# DATE_OF_ORIGIN: 2010/01/05-14:23:22.356
#HEND

# hash MD5: 99 A6 79 CA 61 B1 75 1D 2E D1 6C 79 84 FD 08 2F

Table 3.1: Correction Table

Once a correction table exists, it is automatically used by acquisition commands like zg (this
can be verified in the edasp window of the acquisition data set). If you want to check the
accuracy of the amplifier linearization, Cortab allows you to do that by running a so called
verification test. This test is always performed after the linearization procedure but can also
be done in a separate experiment.

However, if you want to use software power check features, amplifier correction tables

n Please note that TopSpin can also handle correction tables created with XWIN-NMR.
generated with TopSpin or XWIN-NMR 3.5 are required.

Amplifiers abbreviated 'BLA' - in case of AVI and AVII systems - and the multiplication unit of
the Signal Generation Unit ('SGU MULT") requires a Cortab correction. Because the SGU
appears earlier in the RF path, its correction table must be created first. The result of the
SGU correction is then automatically used for the amplifier correction.

The receiver phase linearization, however, ("REC Phase Linearization") is independent and
may be performed even if other correction tables already exist. It creates an additional table
where theoretical and experimentally determined receiver gain values are listed
(rec<x>_calibration.txt).

Amplifier linearization can be performed in two possible ways:
» The amplifier output is connected to the external attenuator.

» The amplifier output is connected to the HPPR preamplifier (as in an NMR experiment)
and the preamplifier output is connected to the external attenuator.

The output of these two possibilities is not exactly the same. In general, the second one,
involving the preamplifier, is used because it is a better simulation of the NMR experiment.
However, some preamplifier modules the must not be used when a high power amplifier (>
500 W) is linearized. The Cortab module will inform you during the set-up of the experiment
whether the preamplifier should be used.
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The Cortab window allows you to set up the linearization experiments for various nuclei,
perform these experiments and view the results. Correction tables that already exist are
displayed in a list (‘Available Correction Tables'). The list also contains a key word (‘amp’,
‘pow’, 'mma’ , or 'rec') for each correction table, indicating whether the respective table
belongs to an amplifier (amp), an SGU (mma), or a Receiver (rec). In case of an amplifier
table the respective maximum amplifier output power (measured at the input of the probe) is
also displayed. The ’'pow’ key does not represent a correction table but indicates that merely
a maximum output power value is defined for a certain routing without the existence of a
correction table. If an amplifier table is generated for the respective routing ’'pow’ will be
replaced by 'amp’. In the reverse case, if an amplifier table is deleted, 'amp’ will be replaced
by 'pow’ provided that the amplifier table contains a valid output power value.

A regular Cortab session involves the steps listed below. Each step is specified by the
corresponding button in the main Cortab window.

New Experiment

Clicking this button opens a dialog box where you can define one or more Cortab
experiments. Cortab experiments should be defined for each nucleus that you intend to use
in your NMR measurements, an exception being the Receiver Phase Linearization which is
frequency independent and needs to be performed only for one single (arbitrarily chosen)
nucleus.

The following functions are available:

» BLA Linearization + Verification (this generates an ‘'amp’ table)

» BLA Power Definition without Linearization (this generates an ‘pow’table)
SGU MULT Correction + Verification (this generates an 'mma’ table)
BLA Verification
SGU MULT Verification
* REC Phase Linearization + Verification (this generates a ‘rec’ table)

* REC Phase Linearization

In case a Cortab box is installed some further experiments are possible (see description of
Cortab box features below).

BLA and SGU (or REC) experiments must be executed in two separate series because they
require different hardware connections. First you must set up one series for the SGU (and
REC) functions and execute this series (see Start Experiments below). Then you can set up
and execute a second series for the amplifier linearization.

Please note that the Cortab correction is mainly determined by the BLA linearization (see the
Table 3.1 [ 60]). However, it is strongly recommended to perform the SGU linearization first
(in case of AVI or AVII systems) in order to achieve optimum results. If you have a Router
and you want to perform a MULT correction experiment, it is recommended that you connect
the respective router output (e.g. RO1) to the external attenuator rather than the SGU output.
This improves the quality of the resulting correction tables. The verification procedure is

n optional. It allows you to check the quality of the respective linearization results. It simply
repeats the linearization but does not create a correction table. Instead, the existing
correction table is used and the resulting amplitude and phase values are stored together
with the calculated 'ideal' values in the verification files (see View Verification below). Thus,
the verification files are directly correlated with the quality of the correction tables used.

Note that you can also run a verification procedure without doing a linearization first. This
can be useful to compare the corrected with the uncorrected amplifier characteristics.

* New Experiment => Select
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Opens the routing table (like edasp) where you can determine the appropriate hardware
routing for the chosen experiment. In case of a REC phase correction, however, the
complete routing is determined by the software and no user interaction is necessary.
Please note that if you want to perform an SGU calibration, the complete and correct
routing has to be chosen, though neither an amplifier nor a preamplifier are used for this
experiment. After clicking the SAVE' button, the selected experiment (function) is added to
the scheduled series. Instructions are displayed regarding the required hardware
connections and the recommended value for the external attenuator is shown. Carefully
follow the outlined instructions (e.g. to find the preamplifier must not be used) to prevent
damaging the hardware units of the spectrometer. In one Cortab series, you can add:

experiments for various nuclei
one nucleus with various routings
linearization and verification

You cannot, however, set an SGU (or even a REC) correction and a BLA linearization in
one series because they require different hardware connections. After having scheduled
the experiment, you are prompted for the maximum amplifier output power. This value
corresponds to the power (in Watts) measured at the output of the respective HPPR
preamplifier module (i.e. at the input of the probe) when you are pulsing with maximum
power and using the routing you have already specified. If this power is already known to
the system, it will be displayed, otherwise zero is shown. A valid output value is crucial for
any kind of output power limitation (e.g. to reduce the possibility of probe damage) of the
acquisition software. In some special situations, e.g. if you want to use both the
broadband input and the selective input of a probe for the same nucleus, it may be
necessary to define a second amplifier power value here. In that case you may activate
the ,Additional power entry“ button and enter an additional power value.

Note that in this situation the power values are associated with the respective preamplifier
modules used, i.e. the amplifier value considered by the software depends on whether you
use the XBB or the selective preamplifier module. However, if the respective power value
is not known, you can either use zero (ignoring the power limitation possibilities of the
acquisition software) or measure it with a wattmeter. In the following dialog window (Quick
Experiment Setup) you will be able to (optionally) select a variable number of additional
nuclei (together with their amplifier output power, as mentioned above) that are to be
linearized with the same routing as the experiment you have already determined. This
saves time because you only need to set up the routing table once, even if you want to
generate a linearization table for multiple nuclei. The nuclei are selected by applying a
user defined search pattern using the tokens ', (separator) and '-' (nucleus range); for
example, the search pattern “1H, 31P-29Si” would select both 1H and all the nuclei in the
frequency range between 31P and 29Si. The system automatically stores the last ten
search patterns so that they can be reused for further setups (e.g. with a different routing).
It is also possible to edit the search patterns by editing the respective file
quick_exp_setup.txt in the cortab/etc directory.

* New Experiment => Finish
Closes the dialog box and returns to the main Cortab window

Start Experiments

Clicking this button executes all experiments in the currently scheduled series. They are
performed in the order in which they appear in the list. If a correction table already exists for
the current experiment, it is renamed by appending the current date to its name. Its file will be
overwritten if a further experiment with the identical setting is started at the same date.
Please note that you must, temporarily, switch off the peak power limitation in order to run
Cortab. To do that, run cf deactivating POWCHK. After Cortab has finished, run cf again
activating POWCHK. At the beginning of the linearization, you may be prompted for the total
external attenuation used. Cortab uses this value to generate scaled correction tables. This
means the correction table of each SGU unit is scaled to the correction table of the 'weakest'
SGU (provided that both nucleus and amplifier are the same). This may be of interest for
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some experiments, but causes a small loss of the maximum output voltage of the 'stronger’
SGUs. The scaled correction table files reside in the subdirectory scale and have the
extension .scale and, as such, they are inactive. They can be activated by removing the file
extensions and copying them into the Cortab directory.

Each linearization experiment involves the following steps:
* Areceiver gain test

This determines the optimum receiver gain for the current experiment. If this is successful,
the experiment continues with the next step. If this is not successful, the experiment
aborts and an information window will appear telling what to do (usually adjust the external
attenuator). Just follow the instructions.

» The actual Cortab experiment, for example the BLA amplifier linearization.

In principle, you are ready now. The correction table has been created and it will
automatically be used by the acquisition. If, however, you want to check the Cortab result,
you can do that with the View Verification button (or - for a quick preview - by simply moving
the mouse over the respective table entry in the Cortab Main Window), or simply double-click
on an entry of the 'Available Correction Tables' list as described below.

View Verification

This button is only active when an entry is selected in the Available Correction Tables list of
the Cortab window. Clicking this button (or double-clicking a list element) will then open a
window where the results of the selected experiment are shown. The window consists of the
following fields:

» Date of the experiments
» Alist of dates at which Cortab experiments were performed.
* Name of the experiments

When a date is selected, a list of result filenames created at that date is displayed. the
respective file extensions denote the creation time of each test. For example:

Amp_Power_res<1048> - theoretical and experim. amplifier output voltage
(created 10:48)

Amp_Phase_res<1048> - theoretical and experim. amplifier phase values
(created 10:48)

When you click an entry, the contents of the corresponding file are shown. Note that files like
Amp_Power_res do not contain the actual correction values but rather the theoretical 'perfect'
values and the experimental values acquired on the base of the existing correction table. The
smaller the difference between theoretical and experimental values, the better is the
corresponding correction table. Therefore, the result files contain two simple statistical key
values which make it easier to estimate the overall quality of the correction file (average
deviation and standard deviation from the theoretical values). The smaller these values are,
the better is the correction table used for the verification.

Please note that verification files can be deleted to save disk space without affecting the
correction tables they correspond to.

« A data field where the contents of the selected file are displayed.

Furthermore, the following push buttons are available:
* View Graph
Opens a window with graphical and printable representation of the Cortab result.
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« OK
Closes the View Graph window and returns to the main Cortab window.

Edit Power

Clicking this button allows to modify the maximum output power of a selected correction table
(see the next figure).

r — —
& Edit Output Power For amp3 _155Gd 1 [

Edit Power

Maximum output power (at probe input): | 336.80 w

(~) Additional power entry (optional)
Hppr module type (first power value) | XBB19F 2HS ~

Hppr module type (second power value) no -

I Second maximum output power (at probe input): | 0.00 w |

Figure 3.14: Edit output power

A window is opened where the new output power value may be added. There is also a
possibility to add an additional power value in case different preamplifier modules are used
for the same amplifier output.

path used for the real acquisition, i.e. the preamplifier must always be included for this

n Please note that the output power always has to be measured with the identical transmitter
measurement.

Scheduled Experiments

Clicking this button opens a dialog box where the currently scheduled experiments are
shown. The dialog box contains the following buttons:

* Remove All : removes all experiments from the scheduled list.
* Remove : removes the selected experiment from the list.
* OK: exits the dialog box and returns to the main Cortab window.

Cortab experiments use two spectrometer channels simultaneously:

» The pulse channel: selected by the user in the Cortab New Experiment, i.e. the channel
that is routed to the amplifier (or SGU) that is being corrected.

» The observe channel: automatically selected by the Cortab program. If the pulse channel
is f1, the observe channel is f2. Otherwise the observe channel is f1.

USING A CORTAB BOX
If a Cortab box is installed some further experiments are available:

* BLA Linearization + Verification + Power Measurement (generates the amp’ table and
measures the maximum output power of the amplifier).

* BLA Power Measurement (measures the maximum output power of the ampilifier).
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Additionally, in the Cortab box Routing Scheme in the New Experiment Window (see the next
figure), it has to be determined which amplifier is connected to which input of the Cortab box.
After that it is then possible to set up and schedule experiments for all amplifiers selected in
the Cortab box Routing Scheme since the Cortab box will switch the amplifier outputs
automatically for each experiment.

Please note that, in case of high power amplifiers, the preamplifier my have to be
circumvented to perform a BLA Linearization, but on the other hand it is always mandatory
that the preamplifier is in the transmitter path for a correct power measurement, because the
power measurement always has to be performed using a transmitter path identical to a
‘normal’ acquisition setup.

Depending on the type of amplifier and preamplifier used this can lead to a situation where it
may not be possible to perform a BLA Linearization + Verification + Power Measurement
procedure. Instead, one would have to perform a BLA Linearization + Verification procedure
without preamplifier, and then insert the preamplifier to perform a BLA Power Measurement.
The Cortab software will recognize such a constellation and display a respective error
message.

[ New Experiment ll

Corta |
Experimant Chaice

BLA Linearizatian + Verification CORTAB

BLA Lingarization + Verification + Power Measuremeant CORTAB
BLA Pawer Definition Without Measurement CORTAE
BLA Power Measurement CORTAG
BLA Verification CORTAB
REC Phase Linearization + Verification CORTAB
REC Phase Venfication CORTAE
SGU MULT Correctian + Weritication CORTAE
SGU MULT Verification CORTAB

CaortabBox Rauting Scheme

Amplifier |.«1C|E|G.-3-3E| HighPawer (BLNK 1]1' Is cannected 1o input 1 (aptionally via Hppr)
Amglifier |1H1¢||:|G.-1-:ll:| MAIM (BLNK ) :I 15 conngcted to input 2 (optionally via Hppr)
Amglinier | X500 (BLNK 3) ﬂ is connected to input 3 (optionally via Hpps)
Amglifier | X500 (BLNK 4) ﬂ is connected to input 4 (optionally via Hpp)

Use ComabBox W

Please select an experment and click the "Select’ button
Chick FTnish' ta retumn o the main window

If you wish to use the CortabBox please activate the “Use CortabBax' button and assign
the desired amplifier gutputs to the respective inputs of the CorabBox

accarding to the actual wiring. The software will then allaw you ta schedule

all experiments that can be performed wsing the CartabBo

Figure 3.15: Cortab - New Experiment
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INPUT FILES
» <tshome>/exp/stan/nmr/lists/pp.hwt
— zg_ctb - cortab pulse program
» <tshome>/exp/stan/nmr/par.avance
— XCTB - cortab parameter set (high resolution NMR)
» <tshome>/exp/stan/nmr/par.solids
— XCTB - cortab parameter set (solid state NMR)

OUTPUT FILES
¢ <tshome>/conf/instr/<instrum>/cortab

— amp<fcu no.>_<nucl.>_<ampl. RO> - amplifier correction tables where RO is the
router output number.

— amp<fcu no.>_<nucl.>_<ampl. RO>.hp - amplifier correction tables for high power
amplifiers

— raw/amp<fcu no.>_<nucl.>_<ampl. RO>.raw - raw data files; for internal use only

— scale/amp<fcu no.>_<nucl.>_<ampl. RO>.scale - correction table standardized to
'‘weakest' SGU

— etc/amp_table - table where amplifier output power is stored; for internal use only

— etc/quick_exp_setup.txt — table where search patterns for Quick Experiment Setup are
stored

— etc/rec<x>_calibration.txt - table where theoretical and experimental receiver gain
values are listed

— mma<fcu no.>_<nucl.> - SGU MULT correction tables
— rec<x>_phase - receiver phase correction table (corresponding to receiver <x>)
— verification/<nucleus>/FCU<no>/<ampl. descr.>/<date>/

— Amp_Power _res - theoretical and experimental amplifier output power (verification
data)

— Amp_Phase_res - theoretical and experimental amplifier phase values (verification
data)

— Mult_Power res - theoretical and experimental SGU MULT output voltage (verification
data)

— Mult_Phase_res - theoretical and experimental receiver phase values (verification
data)

SEE ALSO
zg [r 165]

3.4 ednuc

NAME
ednuc - Edit nuclei table

DESCRIPTION

The command ednuc opens the nuclei table showing a list of nuclei with their names,
receptivity, spin and basic frequency (see the next figure).
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'¢—Nu:|=-1 table i@;
4 Nucleus Name Receptivity (rel 13C) | Spin | Frequency (rel 1H)
H Hydrogen 56800 1/2 40013 +
2H Deuterium 000821 1 61.422301232 ﬂ
aH Tritium 1060 172 426.794559166
3He Helium 000325 1/2 304 816781268
I 6L Lithium 358 1 56.883474012
7Li Lithium 15400 312 155505710936
oBe Berylium 788 32 56 225519357
108 Boron 21 3 42.088508755
118 Boron 7540 32 128.377605166
13C Carbon 10 12 100 612768526
14N Nitrogen 560 1 28.00493105
15N Nitrogen 00219 112 40544820786
170 Onygen 00611 52 54243451304
19F Fluorine 47300 112 376.408366214
21Ne Neon 00359 312 31587446585
23Na Sodium 5250 B8i2 10584108747
250 IMannesiim 154 52 24 404408125 T
[ adaeait |[ print | [ Detete |[ Restore || save || ciose |

Figure 3.16: ednuc - Nuclei table

The buttons of the nuclei table have the following functions:
+ Add/Edit

Edit a table entry or add a new one. A dialog is opened (see the next figure) where you
can enter or change values. If you enter a new Nucleus, an entry is added to the list,
otherwise the current entry is edited.

* Delete
Delete the selected entry/entries.
* Restore

Restore the original nuclei table. All changes you made will be undone. This must be done
once, if you have changed the basic frequency with cf.

» Save

Save any changes the nuclei table. You will be prompted for the NMR administration
password.

e Close
Close the nuclei table.

( Q Ednuc P

Add new nucleus

Mucleus

Name

Receptivity (rel. 13C) |NaN

Spin 112 -

Frequency (rel. 1H} MNaM

l OK l l Cancel
L -
Figure 3.17: ednuc - Add new nucleus

Note that double-clicking a table entry also opens the dialog you see in the figure above but
only allows you to change the frequency.
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INPUT FILES
» <tshome>/conf/instr/<instrum>/
— nuclei - nuclei table
» <tshome>/exp/stan/nmr/lists/
— nuclei.all - complete nuclei table (input and Restore)

OUTPUT FILES
« <tshome>/conf/instr/<instrum>/
— nuclei - nuclei table

SEE ALSO
edsolv [» 74], edhead [» 111], edlock [* 91], edprosol [ 69]I

3.5 edprosol

NAME
edprosol - Edit probe and solvent dependent parameters

DESCRIPTION

The command edprosol opens a dialog box in which you can set the probe and solvent
dependent (Prosol) parameters (see the next figure).

This is typically done during the installation of your spectrometer for all probes and solvents
you want to use. However, you can also run edprosol again at a later time to set the Prosol
parameters for additional probes and/or solvents.

Setting the Prosol parameters involves the following steps:
« Select the probe, solvent(s) and nucleus by clicking:
— Probe’s Name

By default, the current probe (as defined with edhead) is selected. Prosol parameters
must be defined for each probe separately.

— Solvent

The default value is All. If you keep that value, the same Prosol values will be stored
for all solvents. If, however, you select a specific solvent, the Prosol parameters will be
stored for that solvent only.

— Nucleus

By default, the nucleus of frequency channel 1 of the current dataset (NUC1) is
selected. Prosol parameters must be set for each nucleus separately.

» This step is optional. You can enter two comment lines; for example the conditions under
which the pulses/power levels have been determined (filters etc.).

n Note that this feature is not visible in the next figure.

» Select the channels for which you want to define the parameters. You can do this by
clicking one of the following radio buttons:

— F1+F2 : Prosol parameters for the 1 and f2 frequency channel.
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# edit prosol parameters [ = ]

File Help

Edit prosol parameters for: Probe's name |5 mrn T 1H-31PM3C 2-GRO 262510002
Solvert(s) |4l ﬂ
Hucleus |'1 H ﬂ

Here you can enter two 'co it lines':

Please select the logical channel: IG‘ F1+F2 Rz = Fa

Standard parameters for 1H on channel F1 routed to amplifier A2:

Dezcription pulse [usec power level

40 deg. transmitter Pan I a3 I 4
cpd FCPOP I 100 I 2463 ealo.

mix time [z pulse usec power level

tocsy spin lock proc | 0o | 25 | tzam eale
roesy spin lock PROE | 0z | 100 | 2463 cale

field [Hz] power lavel

cw irradiation PLCwWS I 50 I 120 cale.

-
4| | »
I {¥ Standard hard pulses = Standard soft pulses

Save

Copyto probe Copy to solvert | Print screen

Exit |

Figure 3.18: Edit prosol parameters
— F3, F4, F5 etc. only appear if these channels exist and your spectrometer is
configured as such.
— Global : a few Prosol parameters that count for all frequency channels.

By default, F1+F2 is checked. Most experiments only use channel f1 or f1 and f2. If you are
using f3, f4 etc. you have to set the Prosol parameters for these channels as well.

Note that f1, f2, f3 etc. refer to the logical frequency channels as you will see them in the
routing table (edasp). They should not be confused with the terms that are used to indicate
the directions of multidimensional dataset.

» Select the type of pulses that you want to set. For this purpose the following radio buttons
are available at the bottom of the window:

— Standard Hard Pulses
Shows a list of standard hard pulses and allows you to set their pulse lengths, power
levels and mixing times (tocsy and roesy only).

— Standard Soft Pulses

Shows a list of standard soft pulses and allows you to set their pulse lengths, power
levels, phase alignments and shape files.

By default, Standard hard pulses is checked which is sufficient for most experiments.

Set the pulse lengths and power levels for the selected frequency channel(s) and pulse
type(s). You should start with the 90° hard pulse which must have been determined before
you start edprosol. Then you can define all other pulses for the current channel. You can
enter the pulse length and click the calc button to determined the corresponding power
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level. Alternatively, you can enter the power level and click the calc button to determine
the corresponding pulse length. This, however, only works if the pulse length is set to 0 at
the time calc is clicked.

n Note that the relation used by calc is determined by the 90° hard pulse.

» Save the Prosol parameters by clicking the Save button at the bottom of the dialog box.
To the right of the Save button, you will find the following buttons:

— Copy to Probe

Open a list of all probes. You can select the probe(s) for which you want to store the
Prosol parameters and then click one of the buttons

Save to all solvents or Save to selected solvents.
— Copy to Solvent

Open a list of all solvents.You can select the solvent(s) for which you want to store the
Prosol parameters and then click Save to store it.

— Print Screen

List the currently selected Prosol parameters on the printer.
— Exit

Quit the edprosol dialog box.

The edprosol dialog box provides a few additional options if you switch to expert mode. You
can do that by clicking File => expert mode. Right above the parameter table, an arrow
button will appear where you can select the amplifier connected to the currently selected
channel. The default amplifier is normally correct. At the bottom of the window, two extra
radio buttons will appear:

« User-Defined Hard Pulses

Shows a list of user-defined pulses and allows you to set their pulse length and power
level.

« User-Defined Soft Pulses

Shows a list of user-defined pulses and allows you to set their pulse length and power
level.

User defined hard and soft pulses require a separate (user defined) relations file. It can be
setup from the Windows Explorer or from a Linux shell in the directory

<tshome>/conf/instr/<instrum>/prosol/<probelD>/relations
Just copy the standard relations file and modify it to your needs.

The edprosol window allows you to set up a probe dependent tune file. You can do that by
clicking File => Edit tunefile. On first time execution, this command displays the example
tune file that is delivered with TopSpin. When you save the file, it is stored for the probe that
is currently defined in edprosol. Probe dependent tune files are read by the command
tune .sx.

The Prosol parameters are interpreted by the getprosol command that copies them to the
corresponding acquisition parameters. The default relations between Prosol and acquisition
parameters are listed in table Table 7.1 [ 132].

n Note that getprosol is automatically performed as part of the IconNMR automation.
Note that the probe and solvent dependent lock parameters are set with edlock.
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INPUT FILES
» <tshome>/exp/stan/nmr/lists/group/
example - example tune file (input for first File => Edit tunefile)
» <tshome>/prog/tcl/xwish3_scripts
edprosol - Tcl/Tk script that is started by edprosol
» <tshome>/prog/tcl/libtix/prosol/lib/lists
routing - default spectrometer routing

INPUT AND OUTPUT FILES
If you select Solvent(s) All:
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/
— nucleus.channel.amplifier - standard prosol parameters
— params - global (channel independent) prosol parameters
— tunefile - probe dependent tune file (input for File => Edit tunefile)
If you select a specific solvent:
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>
— nucleus.channel.amplifier - standard prosol parameters
— params - global (channel independent) prosol parameters
— tunefile - probe dependent tune file (input for File => Edit tunefile)

SEE ALSO
getprosol [» 131], edlock [» 91]

3.6 edscon

NAME
edscon - Edit spectrometer constants

DESCRIPTION

The command edscon opens a dialog window, where you can set certain spectrometer
parameters (constants) (see the next figure).

gk “ - * - - - V] lgl
Specirometer Parameters
( '- ) Spectrometer parameters

BLKTR [psec] Preset time for amplifier blanking

DE1 [psec] 4.50 Time between LO switching and start of FID

DERX [usec] 1.50 Time between receiver enable and start of FID

DEADC [usec] 0.50 Time between ADC enable and start of FID

DEPA [uisec] 450 Time between preamplifier switching and start of FID

FILCOR [psec] 095 Correction for filter delay

GRADCHAN GCirlt ~ | Used gradient channel

GRADPRE [usec] Pre-delay of gradient channels

(&) Homodecoupling spectrometer parameters

HD_BLKTR [psec] Preset time for amplifier blanking for homodecoupling
HD_DE1 [usec] 5.00 Time between LO switching and start of FID for homodecoupling
HD_DEADC [usec] 0 Time between ADC enable and start of FID for homodecoupling
HD_DEPA [usec] 250 Time between preamplifier switching and start of FID for homodecoupling
HD_DERX [usec] |0 Time between receiver enable and start of FID for homodecoupling

Undo

Figure 3.19: edscon
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The term constant refers to the fact that these parameters count for all datasets. edscon
must be executed once as part of the spectrometer configuration.

Changes in the edscon parameters can be stored by clicking OK. You will be prompted for
the NMR Administrator password.

BLKTR is an array of amplifier blanking preset times. This means they only allow RF signals
to pass during the time they are blanked. Because of the finite switching time, blanking is
triggered before the start of the RF pulse. The amplifier is blanked BLKTR psec before the
pulse. It is unblanked (allows no further RF passing) at the end of the pulse.

The use of the edscon preset parameter BLKTR can be switched off by inserting the
statement

preset off

at the beginning of a pulse program. This has the same effect as setting all elements of
BLKTR to zero. In this case, the blanking steps described above occur at the beginning of the
RF pulse. Nevertheless, you can enable the preset blanking for each individual channel, e.g.:

21 gatepulse 1 ;enable blanking for channel f1
2n gatepulse 1|2 ;enable blanking for channel f1 and f2

In this example, the blanking of the transmitter and preamplifier is triggered 2 usec before the
RF pulse.

The edscon dialog box also shows the so called pre-scan subdelays. These are all part of
the pre-scan delay DE. This is a hidden delay (it is not specified in the pulse program) that is
automatically introduced by the go statement.

DE consists of 5 pre-scan delays DE1, DERX, DEADC, DEPA and DE itself. The sub-delays
DE1, DERX, DEPA and DEADC are global parameters which depend on the properties of the
respective spectrometer hardware. DE is also set globally but can be changed temporarily by
defining a value in the pulse program. DE mostly depends on the dead-time of the probe. It
starts with the "go = .." instruction of the pulse program. All delays end simultaneously at the
beginning of the data sampling. They act as pre-delays to the data sampling. This is different
from the behaviour of TopSpin 1.3 and XWIN-NMR. With these older software versions all
delays started simultaneously as post-delays to the go instruction and the data sampling
started together with the end of the longest delay DE. Therefore, the values of the sub-delays
have changed with TopSpin 2.0. Updating from an older software version to TopSpin 2.0 will
result in an update of the edscon parameters to default values. At the end of each subdelay a
certain action is performed:

« DE1: the intermediate frequency (if required) is added to the frequency of the observe
channel. This corresponds to the execution of the syrec statement (default 2 ysec). The
intermediate frequency is only used for AQ_mod = DQD or, if your spectrometers has an
RX22 receiver, for any value of AQ_mod.

» DERX: the receiver gate is opened (default 3 ysec).
« DEADC: the digitizer is enabled (default 4 ysec).
* DEPA: the preamplifier is switched from transmit to observe mode (default 2 pysec).

Normally, the default values, which have been set during the installation of your
spectrometer, can be used. Each subdelay has a maximum of DE - 1 psec.

FILCOR is a correction to the acqtO value which is used by the baseopt filter. It takes into
account that the excitation signals as well as the FID need some time to propagate through
the cables and the transmitter or receiver, respectively. This progpagation time creates an
inevitable delay between the excitation and the receiving of the FID. In contrast to the value
acqt0 which depends solely on the pulse program, FILCOR is a hardware correction value.
Therefore, it is part of the edscon parameters and does not need to be changed by the user.
Typical values are in the order of 1 ysec. or less.
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In most pulse programs, data sampling is performed by the go statement, which
automatically triggers the actions mentioned above after the corresponding pre-scan
subdelay. If, however, data sampling is performed by the adc statement, these actions must
explicitly be specified in the pulse program. Each action can be performed by a statement
with the same name, in lower case letters, as the corresponding pre-scan subdelay. For
example, the receiver gate can be opened with the derx statement. You can type edpul
zgadc to look at an example of a pulse program using the adc statement. For more
information on this topic click:

Help => Manuals => [Programming Manuals] Pulse Programming Manual

The prescan subdelays only play a role for digitally filtered data (DIGMOD = digital or digital
homodecoupling). For DIGMOD = analog, the parameter DE has a different purpose. It is
used to achieve a near zero first order phase correction of the spectrum. In this case, it does
not consist of subdelays.

INPUT AND OUTPUT FILES
» <tshome>/conf/instr/<instrum>/
— Sscon - spectrometer constants

SEE ALSO

cf b 49]
3.7 edsolv
NAME

edsolv - Edit solvent table

DESCRIPTION
The command edsolv opens the solvent table (see the next figure).
& Edsolv =8 =
Solvents Edit BSMS Help
Auto Phase Auto phase algorithm Curre__.

[C] Auto phase during lock ~ Auto phase algorithm |Lock Level (Default) ~|  Current p

Solvents | er:kl Spectrum Referencel Properl\es‘

2 Solvent | Description

Acetic acetic acid-d4

m | »

Acetone acetone-d6

CeD6 benzene-d6

cD2cI2 dichlormethane-d2

CD3CN acetonitrile-d3

CD3CN_SPE LC-SPE Solvent (Acetonitrile)

CD30OD_SPE LC-SPE Solvent (Methanol-d4)

cDCI3 chloroform-d -

Figure 3.20: edsolv
This table contains one line for each solvent and shows the solvent name and a short
description.

You can right-click in the table to copy or export the selected entries or to modify the table
properties.

The buttons at the bottom of the solvent table have the following functions:
+ Add/Edit
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Edit a table entry or add a new one. A dialog is opened (see the next figure) where you
can enter or change values. If you enter a new Solvent, an entry is added to the list,
otherwise the current entry is edited.

* Delete

Delete the selected entry/entries.
* Restore

Restore the original solvent table. All changes that you made will be undone.
+ Save

Save any changes the solvent table. You will be prompted for the NMR administration
password.

e Close
Close the solvent table.

E! Edsolv

Add or edit solvent

Solvent
Description

Figure 3.21: Add or edit solvent

Before you start an experiment, you must set the parameter SOLVENT to an entry from the
solvent table. If you do this from eda, you can click the arrow button to the right of this
parameter and select an entry from the solvent list.

INPUT FILES
» <tshome>/exp/stan/nmr/lists/

— solvents.all - complete Bruker solvent list (input for first edsolv and for edsolv =>
Restore)

— solvents - user solvent list (input for second or later edsolv)

OUTPUT FILES
» <tshome>/exp/stan/nmr/lists/
— Ssolvents - user solvent list

SEE ALSO
ednuc [» 67], edhead [» 111], edlock [» 91], edprosol [» 69]

3.8 edsp

NAME
edsp - Set up nuclei and spectrometer routing

DESCRIPTION

The command edsp allows you to set up the nuclei and the spectrometer routing for the
current experiment. edsp is equivalent to edasp except for the following:
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» edasp reads the irradiation frequencies offsets OFSH1, OFSX1, OFSX2 etc. from the
current dataset.

» edsp reads the irradiation frequencies offsets OFSH1, OFSX1, OFSX2 etc. that were
stored by the previous edsp or edasp.

As such, edsp allows you to transfer the frequency offset for a certain nucleus from one
dataset to another. For example:

DATASET 1
rpar PROTON all
edasp or edsp =>
BF1 500.130 MHz NUC1
SFO1 500.135 Mhz F1
OFSH1 5000.00 Hz 1H
SAVE

DATASET 2

rpar PROTON all

edsp =>
BF1 125.757 MHz NUC1
SFO1 125.758 Mhz F1
OFSH1 1000.00 Hz 13C
BF1 500.130 MHz NUC2
SFO1 500.135 Mhz F2
OFSH1 5000.00 Hz 1H

The irradiation frequencies SFO1, SFO2 etc. are automatically adjusted to the corresponding
frequency offsets.

The command edsp is also part of the spectrometer configuration. It must be executed only
once, after the installation of TopSpin.

edsp should be executed before expinstall which installs the standard parameter sets.

INPUT AND OUTPUT PARAMETERS
see edasp

INPUT AND OUTPUT FILES
see edasp

SEE ALSO
edasp [» 129], expinstall [» 76]

3.9 expinstall

NAME
expinstall - Install pulse programs, AU programs, parameter sets etc.
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DESCRIPTION

The command expinstall installs pulse programs, AU programs, parameter sets and various
other resources for spectrometer usage. On a spectrometer, it must be performed once, after
the installation of TopSpin and after cf has been done. On a datastation, cf is not needed and
you can run expinstall imnmediately after the installation of TopSpin.

Configure a Spectrometer
To configure a spectrometer:
» Click Spectrometer => Setup => Experiment installation or enter expinstall on the
command line.

f ‘? Password request M‘

Please enter the NMR administration
password:

b

Figure 3.22: NMR admin password

» Enter NMR Administrator password as requested.

F B
ﬂ. Experiment installaticn and AU compilation -, u
Expinstall

Expinstall installs pulse programs, AU programs,

parameter sets and various other resources for spectrometer
or datastation usage.

For spectrometer control do cf first.

For a customized datastation configuration copy your
spectrometer configuration directory (typically called "spect”)
to <TopSpin installation dir_=/confiinstr.

WARNING:

Please archive all your MODIFIED Bruker PARAMETER-files,
All-programs and PULSE-programs before running
"expinstall”.

Finish

< Back

S

Figure 3.23: Expinstall

In the next information box:
¢ Click Next
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Eﬂ Experiment installation and AL compilation

Select the type of installation:
O Installation for Datastation (Default) =

O Installation for Datastation (Customize)

(3} Installation for Spectrometer
w

< | >

[ = Back ][ Pt = ] Finizh

Figure 3.24: Experiment installation and AU compilation

In the next dialog box:
* Check Installation for Spectrometer.

* Click Next
| o onspecoomer S|
Select the type of acquisition:

e | »

High Resolution Systems
[C] Solid State Systems

[C] Micro-Imaging and Diffusion Systems

] T | 3

[ <Back | [ Next> || Finish
b

Figure 3.25: Expinstall - Select type of acquisition

In the next dialog box:
» Check High Resolution Systems.
+ Click Next

Q, Expinstall for Spectrometer | J

Available spectrometer or datastation configurations:

Select the configuration you want to use:

spect d

] 1 |

| <Back || mnext> | Finisn

e )

Figure 3.26: Expinstall - Available spectrometer or datastation config

In the next dialog box:
» Select the spectrometer configuration name that was defined with cf
» Click Next
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| pnemt o seecoome S S

Select the items you want fo install:
Install Pulse Programs

Install Bruker AU Programs

[C] Recompile All User AU Programs
Install Library CPD Programs

Install Library Gradient Files

Install Library Shape Files

Convert Standard Parameter Sefs
Install Standard Scaling Region Files
Install Bruker Python Programs

| selectall || Selectnone |

[ <Back || Nexiz || Finish

S —

Figure 3.27: Expinstall - for spectrometers

In the next dialog box:
» Check the items you want to install, or accept the default selection.
» Click Next

-
Q' Expinstall for Spectrometer | X
— o — e

Select the basic frequency of your spectrometer:

Basic frequency (MHz): 400.13

Select the pre-scan-delay DE:
Default pre-scan-delay (Us): |6.5

Select the plotter paper format:
Paper format: A4/Letter ~|

| <Back || next> || Finish

e A

Figure 3.28: Expinstall - Select printer

In the next dialog box:
» Select the default printer and plotter and the desired paper format.
» Click Next
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H Expinstall for Spectrometer

Select the basic freguency of your spectrometer;

Eazic fraguency (MHZ] 30013
Sielect the dighizer:
Type of digizer: T

Select the aoquisiion mode:

Acauisition mode; [

Select the pre-scan-deley DE:

Defaut pre-scan-delay (usk | 60

W

Figure 3.29: Expinstall - Basic frequency

In the next dialog box:

» Enter the desired spectrometer frequency, acquisition mode and pre-scan-delay, or accept
the default values.

* Click Next.

é, Expinstall for Spectrometer | 2

— s——

Expinstall will be executed with following options:

Installation for Spectrometer
(High Resolution)
Configuration name: spect

Install Pulse Programs

Install Bruker AU Programs

Install Library CPD Programs

Install Library Gradient Files

Install Library Shape Files

Convert Standard Parameter Sets
Install Standard Scaling Region Files
Install Bruker Python Programs

Basic frequency: 40013 MHz
Pre-scan-delay: 6.5 us
Paperformat: Ad | Letter

next> || Finisn || cancel

L ’)

Figure 3.30: Expinstall - Summary

In the next information box:

» Check the configuration selection and, if it is correct, click Finish. If it is not correct, click
Back to change the incorrect settings.

The installation of the selected items, will start now. Wait until this process has finished.

Configure a Datastation like a Spectrometer

If you want to configure your datastation like your spectrometer, you must first copy the
configuration directory:

<tshome>/conf/instr/<instrum>
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From that spectrometer to the data station. Here:

» <tshome> is TopSpin home, the directory where TopSpin is installed.

n Note that this can be different on the spectrometer than on the datastation.

See also the description of the command nmr_save.
After copying the configuration directory, you have to perform expinstall as follows:
» Click Spectrometer => Setup => Experiment installation or enter expinstall on the

<instrum> is the configuration name.

command line.

f ﬂ. Password request ﬂw

Please enter the NMR administration
password:

e

Figure 3.31: NMR admin password

* Enter NMR Administrator password as requested.

F ki
‘, Experiment installation and AU compilation - M

Expinstall

Expinstall installs pulse programs, AU programs,

parameter sets and various other resources for spectrometer
or datastation usage.

For spectrometer control do cf first.

For a customized datastation configuration copy your
spectrometer configuration directory (typically called "spect”)
fo <TopSpin installation dir.=/conflinstr.

WARNING:
Please archive all your MODIFIED Bruker PARAMETER-files,
AU-programs and PULSE-programs before running

"expinstall”.

Finish

< Back

%

Figure 3.32: Expinstall

In the next information box:

Click Next.
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Eﬂ Experiment installation and AU compilation

Select the type of installation:
{:} Installation for Datastation (Default)

@ Installation for Datastation (Customize)

C' Installation for Spectrometer
“

£ | >

[<gock J [ next> | e

Figure 3.33: Type of installation

In the next dialog box:

» Check Installation for Datastation (Customize).

* Click Next.
Eﬂ Expinstall for S5pectrometer @
P
Select the type of acquisition: E
High Fezolition Systems
[]=olid State Systems
|:| Micro-lIrmaging and Diffusion Systems
i
< | >

Figure 3.34: Type of acquisition

In the next dialog box:
* Check High Resolution Systems.
* Click Next.

& | Experiment installation and AU compilation

Available spectrometer or datastation configurations:

Select the configuration wau wart to use:

v]

i

< | [

| <Back || mext= | Frisn

Figure 3.35: Available spectrometer or datastation configuration

In the next dialog box:
» Select the spectrometer configuration name.

e Click Next.
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A
Select the items you want to install: I
Install Pulse Programs

Inztall Bruker Library AU Programs

|:| Recormpile Al User AU Programs

Install Library CPD Prograrms

Inztall Library Gradient Files

Install Library Shape Files

Convert Standard Parameter Sets

Install Standard Scaling Region Files

Enshle Define Statemernts in Pulse Programs
Install Bruker Macroz

Inztall Bruker Python Programs

[ Select all ][ Select none ]

W
[ = Back ]I Met = l Firish

Figure 3.36: Select items to install

In the appearing dialog box:
» Check the items you want to install or, accept the default selection.

* Click Next.
& | Expinstall for Spectrometer. @
.Y
Select your printer:
Default printer: | (a8
Select your plotter:
Default plotter: |Dell Fhoto A1 Printer 922 b
Select the plotter paper format:
Paper format | ad fLetter
[
[ezeo ) (o= ] oo

Figure 3.37: Select printer

In the next dialog box:
» Select the default printer and plotter and the desired paper format.
* Click Next.
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Select the basic frequency of your spectrameter:

Basic frequency (MHz): 30015

Select the digtizer:

Type of digitzer: I:l

Select the acquisition mode:

Acguisition rmocde:

Select the pre-scan-delay DE:

Default pre-zcan-delay (ps):
w
[ = Back ] I Mext = l Finizh

Figure 3.38: Select basic frequency

In the next dialog box:

» Enter the desired spectrometer frequency, acquisition mode and pre-scan-delay or, accept
the default values.

¢ Click Next.

Eﬂ Experiment installation and AU compilation

Expinztall will e executed with following options:

Installation for Datastation (Customize)
[High Resalution] B

Install Pulse Programs

Inzstall Bruker Library AL Programs

Inztall Library CPD Programs

Inztall Library Gradient Files b
4 | |*

ded = | mnish | [ concel |

Figure 3.39: Expinstall - Option summary

In the next information box:

» Check the configuration selection and, if it is correct, click Finish. If it is not correct, click
Back to change the incorrect settings.

The installation of the selected items, will start now. Wait until this process has finished.

INPUT PARAMETERS

If the task Convert standard parameter sets is selected, expinstall uses the following input
parameters:

From the parameter sets as delivered with TopSpin:

« BF1 - BF4 - basic frequencies for channel f1 to f4.
SFO1- SFO4 - irradiation (carrier) frequencies for channels f1 to f4.
* INO - increment for delay DO (2D and 3D parameter sets only).
IN10 - increment for delay D10 (3D parameter sets only).

* SW - spectral width in ppm.
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* SPOFFS[0-7] - shaped pulse frequency offset.

OUTPUT PARAMETERS

If the task Convert standard parameter sets is selected, expinstall stores the following
parameters in the parameter sets:

» BF1 - BF4 - basic frequencies for channel f1 to f4.

* SFO1- SFO4 - irradiation (carrier) frequencies for channels f1 to f4.

» SF - spectral reference frequency.

* INO - increment for delay DO (2D and 3D parameter sets only).

* IN10 - increment for delay D10 (3D parameter sets only).

* SW - spectral width in ppm.

* SPOFFS[0-7] - shaped pulse frequency offset.

» DIGTYP - digitizer type.

* DR - digital resolution.

+ DIGMOD - digitizer mode.

« DECIM - decimation factor of the digital filter.

* DE - prescan delay.

* FCUCHAN - routing between logical frequency channels and FCU'’s.

* RSEL - routing between FCU’s and amplifiers .

* SWIBOX - routing between Switchbox inputs and Switchbox outputs.

* PRECHAN - routing between Switchbox outputs and Preamplifier modules.
+ HPMOD - routing between high power amplifiers and Preamplifier modules.

INPUT FILES
» <tshome>/db/bruker/
— pp_dexam.xml - Sources Bruker defined pulse programs
— cpd_dexam.xml - Sources Bruker defined CPD programs
— mac.xml - Sources Bruker defined macros
— pyexam.xml - Sources Bruker defined Python programs
» <tshome>/prog/au/src.exam/* - Bruker AU programs (source files)
» <tshome>/conf/instr/<instrum>/specpar - routing parameters
» <tshome>/exp/stan/nmr/par.avance/* - Bruker parameter sets for Avance
» <tshome>/exp/stan/nmr/gp.dexam/* - gradient files for Avance
» <tshome>/exp/stan/nmr/wave.dexam/* - shape files for Avance
« <tshome>/exp/stan/nmr/scl.exam/* - scaling region files for Avance/AMX

These are the files/directories used for high resolution experiments. For other experiments
other files/directories are used, e.g. pp_dsolids.xml and gp.solids for Solids pulse programs.

OUTPUT FILES
» <tshome>/exp/stan/nmr/au/src/* - Bruker AU programs (source files)
» <tshome>/exp/stan/nmr/par/* - parameter sets for your spectrometer
» <tshome>/exp/stan/nmr/lists/pp/* - pulse programs for your spectrometer
» <tshome>/exp/stan/nmr/lists/cpd/* - CPD programs for your spectrometer
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« <tshome>/exp/stan/nmr/lists/gp/* - gradient files for your spectrometer

» <tshome>/exp/stan/nmr/lists/wave/* - shape files for your spectrometer

» <tshome>/exp/stan/nmr/lists/scl/* - scaling region files for your spectrometer
» <tshome>/exp/stan/nmr/lists/mac/* - TopSpin macros

SEE ALSO
cf [ 49], (cplbruk, cpluser, compileall, rpar, wpar)

3.10 ha

NAME
ha - Show hardware Ethernet addresses.

DESCRIPTION

The command ha opens the dialog window shown the addresses of the Ethernet accessible
hardware devices. For each device, the Ethernet address is displayed and an Open button is
available. Clicking this button opens the default web browser showing the respective
hardware configuration. Here, you can set various configuration settings.

(& tardware cthemet sddresses )
The hardware devices listed below can be accessed and configured with a "WEB-Browser”.
Press the "Open" bulton to open the default WEB-Browser with a connection fo this device.
Main Controlier
IPSO 140,236 09 254
Digital Receiver Unit
AQS DRU-E 71025620/03273 ECL 07.00 140 236 99 89
AQS DRU-E Z102520/03274 ECL 07.00 149236 99 88
Amplifier
BLAX300 E 6-365MHZ W1345092/0117 ECL 0 149236 99 253
BLAXH2H300/100/150 E 200-600MHZ W1345096/0166 ECL 1 149 .236.99 252
Lock/ShimvTu
BSMS/2 ELCB 7100818/03992 ECL 07 01 14923699 20
N Sample Changer
BACS2 STANDARD CPL H15000-01/0304 ECL 3 149236 99 139

Figure 3.40: ha

The command ha can also be started from the TopSpin menu:

Click Spectrometer => Setup => Ethernet addresses of hardware

or

Click Options => Spectrometer Tools => Ethernet addresses of hardware

SEE ALSO
cf [ 49]

3.1 nmr_save, nmr_restore, user_save, user_restore

NAME
nmr_save - Save installation specific files
nmr_restore - Restore installation specific files
user_save - Save user specific files
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user_restore - Restore user specific files

DESCRIPTION

The commands nmr_save and user_save save installation/user specific files in a backup
TAR-file.

The commands nmr_restore and user_restore extract a backup TAR-file to the same or to
a different installation.

All these commands open the dialog window shown in the next figure, the individual
commands being available as tabs.

)

Save installation files | Restore installation ﬂleal Save user tilesl Restore userﬂle5|

Save installation specific files.

Installation specific files are collected and stored info a compressed file. This compressed file can be used
to copy the files from a previous installation to a new installation or to create a backup
of the installation specific files.

Note:
To save user specific files use the "Save user files" tab.

Location of backup file: C\BrukenTopSpin3.S\nmr_backup
Overwrite existing backup file: ]
Installation to be saved (TopSpin home): |C\Bruker\TopSpin3.5 Browse
Spectrometer configuration (e.g. spect): :spect v:

" Display default information: @

Display additional information:

Execute "Save installation specific files" periodically | Automatic Backup

Log:

| save || close |

" - 3 r

Figure 3.41: nmr_Save

Here you can specify:
* Location of the backup file: the storage directory of the backup file.
* Installation to be saved : The TopSpin home directory.
» Spectrometer configuration: as enter during cf.
Furthermore, you can select
- Display default information: the path of the created backup file.

» Display additional information: the path of the created backup file, information about
directories being saved and converting/renaming information.

The button Define cron job opens the cron dialog where you can define a periodic save of
Bruker or user files (see also command cron).

Here you can save or restore all TopSpin user defined files. This includes:
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« Spectrometer configuration files (cf)
» Parameter sets (rpar, wpar)
* Pulse program (edpul, edcpul)
* AU programs (edau)
» Plot editor layouts (plot, autoplot)
« Shim files (rsh, wsh)
+ Gradient shimming field maps (gradshim)
* lconNMR user information (iconnmr)
* Program Licenses (TopSpin, NMRSim, NMR Guide)
» Various lists like scl, f1, ds (edlist, zg, gs)
* TopSpin macros (edmac)
* Probe and solvent dependant parameters (edprosol)
* Lock parameters (edlock)
* Probe information (edhead)
* Nucleus information (ednuc)
* RF Shapes and gradients
etc.
Furthermore the files prog/logfiles/heliumlog,

prog/logfiles/heliumioig.err and Bruker/licenses/license.dat will be saved with the
ending .backup.

n Please note that these files will be stored in the folder conf/instr/, no longer in the original
folder.

Furthermore beginning with TopSpin 3.0 the whole directory <diskless>/crco_data/
cryotool_log/ will be saved.

For more details about the commands nmr_save, nmr_restore, user-save and user-restore
please refer to the respective Bruker TopSpin Installation Guides for Windows XP, Windows
Vista or Linux.

INPUT AND OUTPUT FILES
» <tshome> /nmr_backup
— nmr_backup_<date>-<time>.tar (nmr_save)
— nmr_backup_<username>-<date>-<time>.tar (user_save)
» <tshome>/exp/stan/nmr/au/src/
— nmr_save - AU program executed by nmr_save

INPUT AND OUTPUT DIRECTORIES

nmr_save stores various subdirectories/files of:
» <tshome>/exp/stan/nmr/py/
» <tshome>/exp/stan/nmr/lists
» <tshome>/exp/stan/nmt/par/
» <tshome>/exp/stan/nmr/au/src/
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» <tshome>/plot/layouts/

» <tshome>/conf/instr/

» <tshome>/prog/tcl/xwish3_scripts/

o <tshome>/exp/stan/nmr/parx/preemp/
o <tshome>/QTP/

» <tshome>/data/final/nmr/protocolfiles/
» <tshome>/conf/global

<tshome>/prog/server/export.conf

user_save stores various subdirectories/files of:
» <userhome>/.topspin-<hostname>
» <tshome>/exp/stan/nmr/py/
» <tshome>/exp/stan/nmr/lists
» <tshome>/exp/stan/nmr/par/
o <tshome>/exp/stan/nmr/au/src/

INPUT AND OUTPUT DIRECTORIES

SEE ALSO
cf [ 49], expinstall [ 76], (cron)

3.12 paracon

NAME
paracon - Change the basic frequency in parameter sets

DESCRIPTION

The command paracon changes the basic frequency in parameter sets. This allows you to
use parameter sets that were created on a spectrometer with a different frequency. It opens
dialog box shown in the next figure.

H9775SA3_2_003 89



Spectrometer Configuration Commands

[T oo

Parameter set conversion

Select parameter sets for conversion of the
basic frequency (BF) or he installed digitizer
from the lists on the right

Directories containing parameter sefs can be
added via the "Preferences” dialog

Use the match field to apply wildcards to the
list of parameter sets, use the checkbox below
to select case sensitive (defaut) or case
insensitive match

Execute 'cf" to set a new basic frequency (BF)
or anew digitizer before executing paracon!
Current basic frequency: 400.13 MHz.

Case insensitive match

Available parameter sets:

C /BrukerTopSpin3 Slexpistannmifpar (Bruker defined parameter sets)
[AL27ND B
APSY_HNCACB_32 E
APSY_HNCA_32
|APSY_HNCOCACB_32
|APSY_HNCOCANH_62
APSY_HNCOCA_42
APSY_HNCO_32

|ASSURE_13C
ASSURE_10F i
Match Select all

C:/Bruker/TopSpin3 S/expistan/nmr/paruser
\gradshimreb3d

e st ][ selstrne |
Lomse (e |

I

Figure 3.42: paracon

Here you can setup a list of available parameter sets. You can select Bruker and/or User
defined parameter sets and uses a match string. The matching parameter sets appear in the
right part of the dialog box. To start the conversion, select one or more parameter sets and

click OK.

INPUT AND OUTPUT PARAMETERS
Acquisition parameters:

« BF1 - BF8 - basic frequency for frequency channel 1 to 8.
* SFO1 - SFO8 - irradiation (carrier) frequencies for channels 1 to f8.
* O1 - 08 - irradiation frequency offset for frequency channel f1 - f8 in Hz.
* SW - spectral width in ppm.
Processing parameters:
» SF - spectral reference frequency.

INPUT AND OUTPUT FILES

» <tshome>/exp/stan/nmr/par/*/

— acqu - acquisition parameters

— proc - processing parameters

SEE ALSO
expinstall [» 76]
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4 Lock Commands

This chapter describes the commands that are involved in locking the magnetic field. Avance
spectrometers use a digital lock which is provided by the BSMS unit. Locking the magnetic
field is done by measuring the signal of a lock nucleus and adjusting the magnetic field
whenever its frequency shifts. Common lock nuclei are 2H and 19F.

4.1 edlock

NAME
edlock - Edit the lock table

DESCRIPTION

The command edlock opens the lock table; a dialog box in which the lock parameters can be
set (see the next figure).

& Ediock =8 g
Solvents Edit BSMS Help
Auto Phase. Auto phase aigorithm Current probe.
7] Auto phase during lock  Auto phase aigorithm [Lock Level (Default) |  Current probe: PA BBI 4001 H-BB-D-05 Z (2820201_0042)
Lock | Spectrum Reference | Properties.
5 Solvent Probe Lock Power Lock Power Instep Loop Gain Loop Time [ Loop Fiter [ LockH
@ Acetic Generic -38 10 -10 01 100 2
“ Acetone Generic 38 10 B 01 200
“ CD6 Generic 26 10 0 02 300 F
“CD2CI2 Generic 38 10 2 01 200
@ CDACN Generic -38 10 2 01 200
* CD3CN_SPE Generic 38 10 -10 01 100
% CD30D_SPE Generic 35 10 5 01 100
“ coci Generic -30 10 -2 04 100
 CH3CN+D20 Generic -18 10 -10 03 100
 CH3OH+D20 Generic -18 10 -10 03 100 A
. - - p. - . - :
Close

Figure 4.1: edlock

It must be executed once for each probe and each lock nucleus. The lock parameters can be
determined from the BSMS keyboard or from the BSMS display (command bsmsdisp). The
toolbar of the edlock dialog provides the following buttons:

II' Save the lock table.

D Add a new solvent.
Gl Delete the selected solvent(s).

I'-"""" Read the current values from the BSMS.

l% Copy the value of the selected parameter to all solvents.

? Show the edlock help page.

Below the toolbar, the current probe, the field value (HO) and the basic spectrometer
frequency are displayed. The latter must be specified when the spectrometer is configured
with cf. The lock frequency is automatically calculated from the basic spectrometer
frequency. You can select the lock nucleus and the observe nucleus.

Before you run edlock, you must define the current probe with the command edhead.
Furthermore, you must define the lock nucleus by setting the parameter LOCNUC. This can
be done with eda or by entering lochuc on the command line. In most experiments, the lock
nucleus is deuterium. As such, LOCNUC is set to 2H in most Bruker standard parameter sets
(see rpar).
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When edlock is executed for the first time on a certain probe, a default lock table, which is
delivered with TopSpin, is opened.

The table shows the lock nucleus and the current probe. The second line shows the lock
frequency, the field value (HQO) and the basic spectrometer frequency. The main part of the
lock table shows a list of solvents and, for each solvent, the lock parameters.

Most lock parameters are used for locking the magnetic field during the acquisition. Others,
however, are used for referencing the spectrum after the acquisition has finished.

Lock Parameters Used To Lock The Magnetic Field:

» Field-Correction - Difference between the Field value and the reference Field value.
Typically used for lock -noauto on solvents with two or more lock signals (see the
description of lock).

* LockPower - Lock power; power used to irradiate the lock nucleus (-60 to 0 dB)
* LoopGain - Loop gain; lock regulator gain (-80 to 0 dB).
* LoopTime - Loop time; lock regulator time constant (0.001 - 1.0 seconds).
» LoopFilt - Loop filter, lock regulator cut-off frequency of the lowpass filter (1 - 200 Hz).
* LockPhase - Lock phase; the phase of the lock signal.
» Distance - Chemical shift of the lock nucleus (irradiation frequency offset).
These parameters are interpreted by the commands lock and lopo.

Lock Parameters Used To Reference The Spectrum:
» Ref. - chemical shift of the reference signal (default 0).
» Width - width of the region where the reference signal is searched.
» Ref-Shift - reference shift for default calibration.
These parameters are interpreted by the command sref.

The loop gain, loop time and loop filter can also be set with the TopSpin commands Igain,
Itime and Ifilter, respectively. Furthermore, they can also be set from the BSMS keyboard
menu. This menu can be entered by simultaneously pressing the two keys indicated with
MENU.

The lock phase can be adjusted from the BSMS keyboard while observing the lock sweep on
the lock display (lockdisp).

Note the difference between loop gain which can be set in edlock or with Igain and lock gain
which can be set on the BSMS keyboard. The AU program loopadj automatically optimizes
n the lock phase, lock gain, loop gain, loop filter and loop time.

Note that loopadj optimizes these parameters for best long-term stability, but not for best
lineshape, resolution or homogeneity (for more information type edau loopadj and look at
the header of the AU program).

The Lock Power should be about 6 dB below the value where the lock signal starts to
saturate. Saturation can be observed by increasing the lock power while observing the lock
signal. When the signal no longer increases or starts to decrease, it is saturated.

In lconNMR automation, the lock parameters are read from the lock table and used as they
are.

For information on how to determine the lock parameters click Help => Manuals =>
[Acquisition User Guides] Basic 1D and 2D Experiments. Furthermore, you can refer to
the spectrometer hardware documentation which is available on the BASH CDROM.
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INPUT AND OUTPUT PARAMETERS
See DESCRIPTION above

INPUT FILES
» <tshome>/exp/stan/nmr/lists/
— 2Hlock - 2H lock parameters (input for first edlock on current probe)
— 19Flock - 19F lock parameters (input for first edlock on current probe)

INPUT AND OUTPUT FILES
» <tshome>/conf/instr/<instrum>/
— 2Hlock - 2H lock parameters
— 19Flock - 19F lock parameters
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>/
— bsmspar - solvent and probe dependent lock parameters

SEE ALSO
lock [» 94], lopo [* 99], edhead [» 111], lockdisp [» 98], Igain, Itime, [filter [» 93]

4.2 Igain, Itime, [filter

NAME
Igain - Set the lock regulator loop gain.
Itime - Set the lock regulator loop time.
Ifilter - Set the lock regulator loop filter.

SYNTAX
Igain [<gain>]
Itime [<time>]
[filter [<filter>]

DESCRIPTION

The command Igain allows you to set the loop gain, a lock regulator parameter. It takes one
argument; a loop gain value between -80 and 0 dB. This value is only used when the lock-in
process is done from the BSMS keyboard; i.e. by pressing Lock On/Off or Autolock. When
lock-in is done with the TopSpin command lock, the loop gain is set to the edlock parameter
LGain.

Itime and Ifilter work like Igain, except that they set the regulator parameters loop time and
loop filter, respectively.
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Q, [time % _|ﬁ
Loop Time =
062
| ok || cancel ]‘

Figure 4.2: Iltime

& [ilter E
Loop Filter =
24
l OK ” Cancel ] o

b, r

Figure 4.3: Ifilter

& lgain P _|1
Loop Gain =
l OK ” Cancel ] o

ke r

Figure 4.4: Igain
The AU program loopadj automatically optimizes lock gain, lock phase, loop time, loop gain
and loop filter.

The regulator (loop) parameters can also be set from the BSMS keyboard menu. This can be
opened by simultaneously pressing the two keys indicated with MENU.

For information on how to determine the lock parameters click Help => Manuals =>
[Acquisition User Guides] Basic 1D and 2D Experiments.

Furthermore, you can refer to the spectrometer hardware documentation which is available
on the BASH CDROM.

USAGE IN AU PROGAMS
LTIME(value)
LGAIN(value)
LFILTER(value)

SEE ALSO
lock [» 94], lopo [* 99], edlock [» 91]

4.3 lock

NAME

lock - Lock the magnetic field

94 H9775SA3_2_003



Lock Commands

SYNTAX

lock [ <solvent> | -acqu | -noauto ]

DESCRIPTION

The command lock performs the lock-in procedure. It takes one argument and can be used
in the following ways:

* lock
Opens a dialog box with a list of solvents (see the next figure).

‘. Solvents table @ﬂ
I 2 Solvent Description

Acetic acetic acid-d4 |~
Acetone acetone-dé

CeD6 benzene-d6 =
CD2CI2 dichlormethane-d2

CD3CN acetonitrile-d3 e
CD3CN_SPE LC-SPE Solvent (Acetonitrile)

CD30D_SPE LC-SPE Solvent (Methanol-d4)

CDCI3 chloroform-d

CH3CN+D20 HPLC Solvent (Acetonitri/D20)

CH30H+D20 HPLC Solvent (Methanol/D20)

D20 deuteriumoxide

n20 salt deuteri k%

Figure 4.5: lock

When you select a solvent and click OK, it reads the lock parameters for that solvent and
performs an autolock accordingly.

Right-click in the table to copy or export the selected entry or to modify the table properties.

Note that lock only shows the Solvents for the current lock nucleus (parameter LOCNUC), in
this case 2H.

¢ lock <solvent>

Reads the lock parameters for the specified solvent and performs an autolock
accordingly.

* lock —acqu

Reads the lock parameters for the solvent defined by the acquisition parameter SOLVENT
and performs a lock or autolock depending on the IconNMR configuration ) See
Configuration Locking/Shimming options):

— If the flag lock noauto is set, lock is performed.
— If the flag lock noauto is not set, autolock is performed.

— If the flag lock fieldupdate is set, the BSMSfield value is updated (If it has not been
updated during the last 24 hours.) (see also edlock).

n Note that IconNMR executes lock -acqu.

* lock —noauto

Reads the lock parameters for the solvent defined by the acquisition parameter SOLVENT
and performs a lock.
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Lock reads the lock parameters from the lock table which has been set up with the
command edlock.

Lock parameters Description BSMS keyboard
Field field (HO) FIELD
LockPower lock power LOCK POWER
LockPhase lock phase LOCK PHASE

- lock gain LOCK GAIN
LoopGain loop gain Menu '
Looptime loop time Menu '

LoopFilt loop filter Menu '
Distance lock frequency shift LOCK SHIFT

Table 4.1: Lock Parameters

'Can be modified by simultaneously pressing the two buttons indicated with MENU, turn the
knob until Lock appear, press the button 2nd and turn the knob again.

The autolock procedure involves the following steps:
+ Irradiation of the lock nucleus with frequency Lock Freq + Distance.
» Acquisition of the lock nucleus FID.
» Fourier transform and magnitude calculation of the acquired FID.
» Determination of the position of the lock signal in the spectrum.
» Adjusting the Field such that the lock signal is exactly on resonance.
» Optimization the lock power and lock gain.

Note that the lock irradiation frequency (Lockfreq + Distance) is solvent dependent. The
value of Distance is the chemical shift of the lock nucleus in the current solvent. As such,
the irradiation frequency is approximately on resonance and lock needs to make only
minimum field adjustments (capture range 1000 units). The advantage of this procedure is
that the signal of the reference substance (e.g. TMS) appears at approximately the same
position for each solvent.

The command lock -noauto simply reads the lock parameters and performs a lock-in
accordingly. It does not adjust the field (capture range 10 units) and is typically used for
samples with multiple lock signals (see below).

Lock Procedure For Solvents With Multiple Lock Signals

The Autolock procedure is suitable for solvents with a single lock signal. For solvents,
however, with multiple lock signals, e.g. mixed solvents, Autolock is not recommended
because it simply locks on the strongest signal.

For solvents with multiple lock signals, the following procedure can be used:

» Perform Autolock as described above for a reference solvent. For example, for CDCI3,
enter lock CDCI3. This will set the Field for this solvent on the BSMS. Lets assume this
Field value is 5000.

» Enter edlock and, in the lock parameter table, click » to update the Field for each
solvent.

 Insert the sample containing the solvent with multiple lock signals, e.g. with MeOD.
» Enter lopo <solvent>, e.g. lopo MeOD to set the lock parameters on the BSMS.
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» Adjust the Field on the BSMS keyboard to put the desired lock signal exactly on
resonance. Lets assume the Field value is 5100.

* Press the BSMS Lock On/Off key to lock-in.

» Enter edlock and, in the lock parameter table, enter the difference between the two Field
values, in our case 100, for the used solvent in the column Field correction. Save the
lock parameter table.

lock table. However, these are only used after lock-in has been performed, i.e. after the lock

n Note that lock reads the regulator parameters loop gain, loop time and loop filter from the
command has finished. During the lock-in process fixed regulator values are used.

The lock signal can be viewed in the lock display window which can be opened with the
command lockdisp (see the description of this command).

The lock-in procedure can also be performed from the BSMS keyboard by pressing the
Autolock or Lock On/Off key. In that case the lock parameter values that are currently
stored on the BSMS unit are used. These can be modified from the BSMS keyboard as
indicated in table 4.1 or read from the lock table with the command lopo. As such,

lopo => Autolock is equivalent to lock
lopo => Lock On/Off is equivalent to lock -noauto

For information on how to determine the lock parameters click Help => Manuals =>
[Acquisition User Guides] Basic 1D and 2D Experiments. Furthermore, you can refer to
the spectrometer hardware documentation which is available on the BASH CDROM.

INPUT PARAMETERS
» Set by the user with eda or by typing solvent etc.:
— SOLVENT - sample solvent (input for lock -acqu and lock -auto)
— LOCNUC - lock nucleus
» Set by the user with edlock:
— See also the table Table 4.1 [ 96].

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
» <tshome>/conf/instr/
— probe - current probe as defined with edhead
» <tshome>/conf/instr/<instrum>/
— 2Hlock - lock table for nucleus 2H
— 19Flock - lock table for nucleus 19F
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>/
— bsmspar - solvent and probe dependent lock parameters
» <tshome>/exp/stan/nmr/lists/

— solvents.fieldupdate - list of solvents for which lock -acqu performs an automatic Field
update (set up from lconNMR configuration)

— solvents.noauto - list of solvents for which lock -acqu performs lock -noauto (set up
from lconNMR configuration)
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USAGE IN AU PROGRAMS
* LOCK
Executes the command lock -acqu.

SEE ALSO
edlock [» 91], lopo [ 99], lockdisp [ 98], Igain, Itime, [filter [ 93]

4.4 lockdisp

NAME
lockdisp - Open the lock display window.

DESCRIPTION

The command lockdisp opens the lock display window in which the lock signal is shown (see
the next figure).

B Lock Display = B

22T J

Figure 4.6: Lock Display

At the top of the lock window the following buttons are available:
z¢ Open the User Preferences window [set].

= Toggle lock monitor mode.

=2 Toggle lock display mode between single and dual color.

& Switch grid mode between both, vertical, horizontal and off.

E Make the lock display external.

ql" Put focus into TopSpin window.

o Close the lock display window.
The lock signal is the NMR signal of the lock nucleus which (usually 2H).
The lock display can be used in two different ways:

* When the field is unlocked.

In this case the lock frequency is swept and lock signal shows a pattern of wiggles with a
maximum intensity at the resonance frequency. This pattern can be used to set the field
value and lock phase. The field value can be adjusted from the BSMS keyboard until the
maximum lock signal lies at the center of the lock display window. The lock phase can be
adjusted until the intensity is about the same on both sides of the center.
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¢ When the field is locked.

In this case the lock frequency is kept at the resonance position of the lock nucleus and is
only adjusted in responds to changes in the magnetic field. The lock signal is a horizontal
line in the upper part of the lock display window. Furthermore, the position of this line can
be used for shimming the magnet. When the homogeneity of the field improves, the lock
signal increases, i.e. the line moves upward.

SEE ALSO
lock [ 94], edlock [» 91]

4.5 lopo

NAME
lopo - Set the lock parameters.

DESCRIPTION
The command lopo shows a list of available solvents (see the next figure).
@ Solvents table [j:
I 2 Solvent Description
Acetic acetic acid-d4 =
Acetone acetone-d6
CeD6 benzene-d6 E
cb2ci2 dichlormethane-d2
CD3CN acetonitrile-d3 m
CD3CN_SPE LC-SPE Solvent (Acetonitrile)
CD30D_SPE LC-SPE Solvent (Methanol-d4)
CDCI3 chioroform-d
CH3CN+D20 HPLC Solvent (Acetonitri’D20)
CH30H+D20 HPLC Solvent (Methanol/D20)
D20 deuteriumoxide
n20_salt dewteri S

Figure 4.7: lopo

When you select a solvent and click OK, it sets the lock parameters according to the edlock
table. As such, the lock power, loop gain, loop time, loop filter, lock phase and frequency shift
are set to the lock table values of Lockpower, LoopGain, LoopTime, LoopFilt, LockPhase and
Distance, respectively. These values are set on the BSMS unit without performing lock-in.

Right-click in the table to copy or export the selected entry or to modify the table properties.

The command lopo is useful if you want to observe the lock signal first. The lock-in
procedure can then be performed by pressing the Lock On/Off or Autolock key on the
BSMS keyboard.

Note that:

n lopo => Autolock is equivalent to lock -acqu
lopo => Lock On/Off is equivalent to lock -noauto

INPUT PARAMETERS
« Set by the user with eda or by typing solvent etc.:
— SOLVENT - sample solvent
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— LOCNUC - lock nucleus
» Set by the user with edlock :
— See also the table Table 4.1 [ 96]

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
» <tshome>/conf/instr/
— probe - current probe as defined by edhead
» <tshome>/conf/instr/<instrum>/
— 2Hlock - lock table for nucleus 2H
— 19Flock - lock table for nucleus 19F
<tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>/
bsmspar - solvent and probe dependent lock parameters

USAGE IN AU PROGRAMS
+ LOPO

SEE ALSO
lock [» 94], edlock [» 91], lockdisp [» 98], Igain, Itime, [filter [ 93]
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5 Shim Commands

This chapter describes the commands which are involved in shimming the magnet. Shimming
can be started with reading an appropriate shim set for the current sample and then
optimizing the shim from the BSMS keyboard. In automation, the optimization is performed by
an automatic shimming procedure. Furthermore, if you are using a gradient probe, you can
perform gradient shimming.

5.1 autoshim

NAME
autoshim - Autoshim switching

DESCRIPTION

The command autoshim controls the autoshim function of the BSMS unit. It takes one
argument and can be used as follows:

autoshim on
turn autoshimming on
autoshim off
turn autoshimming off

Entering autoshim on the command line has the same effect as pressing the AUTOSHIM
key on the BSMS keyboard. The shims for which the step size is set to a value greater than 0
are optimized. It is typically used in automation.

USAGE IN AU PROGRAMS
* AUTOSHIM_ON
* AUTOSHIM_OFF

SEE ALSO
tune [» 104], edtune [» 101], rsh, wsh, vish [» 103], delpar, delgp, delsh [» 190]

5.2 edtune

NAME
edtune - Edit the tune file

SYNTAX
edtune [<name>]

DESCRIPTION

The command edtune opens a dialog box where you can edit an existing tune file or create a
new one (see the next figure). The tune files you see listed here are delivered with TopSpin.
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‘, Select tunefile ﬂ‘

Select one of the available tune files:

f60init
E0noeval 3

npt_nrspl2 —
npt_nrspl3xd
npt_nrspld
npt_wrspl2
npt_wrspl3
probe_tunefile
probe_tunefile.save

MNew tune file:

| Edit probe tunefile || Edit || Execute || Delete || cancel

Figure 5.1: edtune

The following buttons are available:
» Edit probe tunefile
— Edit the probe specific tune file as it was created with edprosol.
+ Edit
— Edit the selected tune file. The file will be opened in an editable window which offers a

Save and a Save as button. The latter one allows you to save the tune file under a
different name, i.e. create a new tune file.

* Execute
— Execute the selected tune file. This will run the command tune.
Delete

— Delete the selected tune file.

Cancel
— Quit the edtune dialog box.

Tune files are used by the tune command which performs automatic shimming.
+ edtune can take one argument and can be used as follows:

— edtune <name>

Edits the specified tune file. If the specified file does not exist, an error message will
appear.

The format of a tune file is described for the tune command.

INPUT AND OUTPUT FILES
» <tshome>/exp/stan/nmr/lists/group/
— example - standard tune file
— my_tunefile - user defined tune file
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/
— tunefile - probe dependent tune file (input for edtune => Probe tunefile)

SEE ALSO
tune [» 104], rsh, wsh, vish [» 103], delpar, delgp, delsh [> 190], gradshim
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5.3

rsh, wsh, vish

NAME

rsh - Read a set of shim values

wsh - Write a set of shim values

vish - View a shim file

SYNTAX

rsh [<name>]

wsh [<name>]

vish [<name>]

DESCRIPTION
The *sh all open the shim dialog box when they are entered without arguments (see the next

figure).

File name

urea
tune_beg
test
sucrose
shimtemp

Tez
e

kelast CPP.
I iic

I| epatest 000
eba_ref_z_ist 0

eba_opt z_ist 12
depefirst

depebbfo
7819001_0003_ws_rectiow
2819001_0003_1H_s_nrot
7819001_0003
2116098_0002_ws_recfiow
7116098_0002_1H_Is_nrot

& Read shim values from dsk: Seectaflefrom the table

Tue, 17 September 2013 17:03:43
Wed, 3 July 2013 15:51:38

Fri, 17 January 2014 16:35:33
Tue, 4 March 2014 19:01:47

Thu, 5 September 2013 14:15:29
Wed, 30 January 2013 114557
Wed, 30 January 2013 11:43:22
Wed, 30 January 2013 12:15:37
Wed, 21 August 2013 12:07:17
Thu, 1 August 2013 10:43:33
Mon, 17 March 2014 12:00:05
Wed, 3 July 2013 17:37:21

Thu, 4 July 2013 14:53:13

Thu, 4 July 2013 14:56:46

Thu, 31 January 2013 091051
Thu, 31 January 2013 15:21:58
Fri, 18 October 2013 17:50:38
Mon, 30 September 2013 16:33:01
Fri, 18 October 2013 17:51:05
Tue, 4 February 2014 134607
Tue. 4 February 2014 13:54:54

52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
55 5 mm CP-HT BB Z-GRD Z122623/0005
7104450_0004  PABBO 40081 BBF-H-D-05Z
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
55 5 mm CP-HT BB Z-GRD Z122623/0005
55 5 mm CP-HT BB Z-GRD 2122623/0005
55 5 mm CP-HT BB Z-GRD Z122623/0005
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002
52 5 mm PABBO BB-1H/D Z-GRD Z116098/0002

2819001_0003  PA TXI 40081 H-C/IN-D-05 Z
28190010003  PA TXI 40081 H-C/N-D-05 Z
2819001_0003  PA TXI 40081 H-C/N-D-05 Z
2116098_0002  PABBO 40081 BBF-H-D-05 Z PLUS SP.
2116098_0002 PABBO 400S1 BBF-H-D-05 Z PLUS SP.

[ set also lock parameters

Read

Figure 5.2: Read shim values

Here, you can enter the shim file and then do one of the following actions.

The following buttons are available:

* Read

Executes the command rsh, reading the specified shim file. When you click on a shim set,
its values are loaded to the shim unit. rsh can also be entered on the command line with a
shim file as an argument. After reading a shim file, is usually necessary to optimize the
shims, especially the Z and Z? shim. You can do that from the BSMS keyboard or from the
BSMS display (command bsmsdisp). rsh switches the autoshim function of the BSMS
unit off. If you press the AUTOSHIM key on the BSMS keyboard or enter autoshim on,
the shims will be continuously optimized during the experiment.

e Write

Executes the command wsh writing the shim values which are currently installed on the
shim unit to the specified shim file. wsh can also be entered on the command line with a
shim file as an argument.
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LYot : e fom e eorbpesnenfiense i .. W =S
" File name Date D nfo
urea Tue, 17 September 2013 17.03:43 =2 5 mm PABBO BB-THID Z-GRD 2116098/0002  *|
tune_beg Wed, 3 July 2013155138 5 5 mm CP-HT BB Z-GRD 2122623/0005
test Fri, 17 January 2014 16:35:33 7104450_0004  PABBO 40081 BBF-H-0-05 2
sucrose Tue, 4 March 2014 19.01:47 52 5 mm PABBO BB-1HID Z-GRD Z116008/0002
shimemp Thu, 5 September 2013 14:15:29 52 5 mm PABBO BB-THID Z-GRD Z116098/0002
|| pro2 Wed, 30 January 2013 11:45:57 52 5 mm PABBO BB-1HID 2-GRD Z116098/0002
I| paa Wed, 30 January 2013 1215:37 52 5 mm PABBO BB-1H/D Z-GRD 2116098/0002 | ||
1| now Wed, 21 August 2013 12.07:17 52 5 mm PABBO B8-1HID Z-GRD 116098/0002 | |
|| relastcpp Thu, 1 August 2013 10:43:33 52 5 mm PABBO BB-1HD Z-GRD 211600810002 ||
I 1 Mon, 17 March 2014 12.00.05 52 5 mm PABBO BB-1HID -GRD 2116098/0002 ||
|| evatestooo Wed, 3.July 2013 17:37:21 55 5 mm CP-HT BB Z.GRD Z122623/0005
| eva_rerz st Thu, 4 July 2018 145313 B 5 mm CP-HT BB 2-GRD 212262310005 |
|| epa_opt_z_ist 12 Thu, 4 July 2013 14:56:46 5 5 mm CP-HT BB 2-GRD Z122623/0005
|| aeperrst Thu, 31 January 201 09:10:51 52 5 mm PABBO BB-THID Z-GRD Z116098/0002
|| depevtro Th, 31 January 2013 152156 52 5 mm PABBO B8-1HID ZGRD 116098/0002 |
|| z819001_0003_ws _rectow  Fri 18 Octover 2013 17:50:38 2519001_0003  PATXI 40051 H-CIN-D-05 Z I
2819001_0003_1H Is_nrot  Mon, 30 September 2013 16:33.01 28190010003 PATXI 40081 H.CIN-D-05 Z i
2319001_0003 i, 18 October 2013 17.51:05 2519001 0003 PATXI 40081 H-CIN-D-05 Z f
2116008_0002_ws_recflow  Tue, 4 February 2014 13:46:07 2116095_0002  PABBO 40051 BBF-H-D-05 Z PLUS SP |
7116098_0002_1H_Is_nrot__ Tue, 4 February 2014 135454 7116095_0002 _PABBO 40051 BBF-H.0-05 Z PLUS SP. -
Filename i
i —_— I
I _ - - Read et (abecte i

Figure 5.3: Write Shim Values

* View

Executes the command vish opening the specified shim file with an editor. vish can also
be entered on the command line with a shim file as an argument.

¢ Delete

Deletes the selected shim file. If he *sh commands are entered the command line with an
argument, then they may contain wildcards; for example:

rsh a* lists all shim files beginning with “a”

Note that rsh, wsh and vish open the dialog box with the Read, Write and View button
activated, respectively.

INPUT FILES
» <tshome>/exp/stan/nmr/lists/bsms/
— shim files

USAGE IN AU PROGRAMS
* RSH(name)
* WSH(name)

SEE ALSO
edtune [ 101], tune [ 104], (gradshim)

54 tune

NAME
tune -Perform automatic shimming of the magnet

SYNTAX

tune [<tunefile> | .sX]
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DESCRIPTION

The command tune shims the magnet in an automatic procedure according to a shim
definition file. This file is called the tune file and can be set up with the command edtune. The
command tune takes one argument and can be used in one of the following ways:

tune

Displays a list of available tune files (see the next figure).

Eﬂ Select tunefile fz|

Execute H Cancel

Figure 5.4: Select one of the available tune files

When you select an entry and click the Execute button, the corresponding tune file is
interpreted and auto shimming is performed accordingly.

tune <tunefile>

Perform auto shimming according to the specified tune file.

tune .sx

Perform auto shimming according to the tune file as it is specified for the current probe. This
tune file can be setup from the edprosol dialog box by clicking File => Edit Tunefile.

An example tune file is delivered with TopSpin. You can use this as it is or modify it to your
needs and store it under a different name. The statements you can use in a tune file are
listed below.

n Note that some of these statements are settings whereas others are commands.

Settings in a tune file:
* USE_FIDAREA

— Flag indicating to use the area under the FID envelope as a criterion for field
homogeneity.

* USE_LOCKLEVEL
— Flag indicating to use the lock level as a criterion for field homogeneity.
* LOCKDWELL n

— The number of measurements used for determining the current lock level. The
measured values are averaged to suppress the effects of the noise on the lock level.
Only used when USE_LOCKLEVEL is defined.

¢ MAXLOCK m
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— The maximum lock level. Can be used to keep the lock signal from moving out of the

display during the shimming procedure. The lock level is displayed at the TopSpin
status line while tune is running.

* DELAY n

— The time (in seconds) between adjusting a shim and reading the new lock level. In the
example tune file, DELAY is set to one second which is usually enough for the lock
level to settle.

e SET <shim> w c

— Set the maximum step size (width) and the convergence limit for the STMPLEX
command. These parameters can be set for each shim separately. An example is:

SETZ1203
TIMES n

END

Loop structure; all statements within the loop will be executed n times. Nested loops are
possible to a depth of five.

Commands in a Tune File
* ROTATION ON WAIT
— Switches the sample rotation on, using the spin rate currently set on the BSMS unit.
* ROTATION OFF WAIT
— Switches the sample rotation off.
* RSH, RSH <filename>

— Reads a shim file. If an argument is specified, RSH will read the corresponding shim
file. If not, it will read the shim file with the name of the solvent defined by the
acquisition parameter SOLVENT.

* 72 s 1,722 s i,..,XY s 1
— Optimizes single shims. These commands take two arguments:
s = step size; the shim increment used as long as the lock level increases
i = iterations; the maximum number of steps after passing the maximum

A shim is first changed s units in one direction. If this increases the lock level, the shim is
changed again s units in the same direction. This is repeated until a shim change decreases
the lock level. Then the direction of change is reversed and the step size is reduced. This
process is continued until one of the following criteria has been met:

» The lock level has not changed significantly during the last step.
* The maximum number of iterations (i) has been performed.
* The step size has been reduced to one.
Examples of shim commands are:
Z 10 3
z2 10 3
z3 10 3
e SIMPLEX <shiml shim2 etc.>
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— Optimizes the specified shims according to the simplex algorithm which can be used
for lock level and FID area shimming. SIMPLEX uses the step size and convergence
limit defined by the SET statement (see above). The simplex algorithm is described in
the example file (see INPUT FILES below).

e AUTOSHIM ON <shiml=m, shim2=n, ...>

— Switches on the automatic shimming function on the shim unit after the tune
command has finished. This command allows you to adjust the shims continuously
during the entire experiment. Only the shims that are specified as arguments to the
AUTOSHIM ON command will be optimized. For each shim, you can specify the step
size used for auto shimming. If you do not specify the step size, the default value of 5
is used. An example of this command is:

e AUTOSHIM ON Z1=2 Z2

— Since this command becomes effective after the tune command has finished, it can
be specified anywhere in the tune file.

e AUTOSHIM OFF

— Switches off automatic shimming on the shim unit. It makes sure that automatic
shimming is switched off when it was switched on before, either from the last executed
tune file or manually from the BSMS keyboard.

n Note that it would not make sense to use AUTOSHIM ON and AUTOSHIM OFF within one
tune file.

* LOCKPHASE s i
— Optimize the lock phase. This command takes two arguments:
s = step size
i = iterations; the maximum number of steps

— As an alternative to the automatic shimming with tune, you can optimize the shims
manually from the BSMS keyboard. If the shims are far away from the optimum, you
can read a standard shim set with the command rsh and then do manual shimming.

An alternative to the simplex procedure in tune is the AU program simplex.

INPUT FILES
» <tshome>/exp/stan/nmr/lists/group/
— example - tune file
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/
— tunefile - tune file for the current probe (input for tune .sx)

USAGE IN AU PROGRAMS
* TUNE(tunefile)
* TUNESX
Eexecutes the command tune .sx

SEE ALSO
edtune [» 101], rsh, wsh, vish [» 103], delpar, delgp, delsh [» 190], (gradshim)
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6

Probe Commands

This chapter describes the commands which are involved in probe handling. This includes
probe selection, the tuning and matching procedure and sample insert and eject.

6.1 atma
NAME

atma - Automatic tuning and matching of ATM probes.
USAGE

atma [exact | course] [high].

Type atma ? for a complete list of options.
DESCRIPTION

The command atma performs tuning and matching of an ATM probe. It will automatically
perform the following steps:

» Stop the sample rotation if it is on.

* Read the nucleus with the lowest frequency as it was set up with edasp.
» Determine the optimum sweep width and number of steps.

* Tune and match the probe.

* Repeat step 3 to 4 for all other nuclei which were set up with edasp in the order of
increasing frequency.

» Turn on the sample rotation if it was on before atma was started.

The command atma can be used with various options, for example:

» atma exact will determine the optimum tuning and matching more precisely then atma
without an argument and will therefore be slower.

« atma course will determine the optimum tuning and matching less precisely then atma
without an argument and will therefore be faster.

« atma high will start with the nucleus with the highest frequency, and tune and match the
probe for each nucleus in the order of decreasing frequency.

+ atma storeWobb <x> will automatically save the wobble curve after optimisation. <x>
stands for the respective procno of the used dataset.

If more than one nucleus should be stored than the respectively next wobble curve n+1
will bei stored in the procno number <x+1> (see also command wbwr).

Type atma ? for a complete list of options.

On ATM probes, atma can be used instead of the wobb. These two commands differ in the
following respects:

« atma is fully automatic whereas wobb requires the user to perform the tuning and
matching manually.

» atma automatically determines the optimal sweep width and number of steps whereas
wobb uses the values of WBSW and WBST, respectively.
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« wobb must be terminated with stop or halt whereas atma automatically finishes when
optimum tuning and matching is reached. If you want to interrupt atma, you can do that
with the command kill.

Automatic tuning and matching is not only convenient, it also allows you to tune and match
the probe during automaton. In IconNMR, you can choose to do that before each experiment,
after each sample change or after each solvent change.

For more information on the tuning and matching process, see wobb.
For more information on the command atma and ATM probes, see
Help => Manuals => [Technical Manuals] Automatic Tuning/Matching.

INPUT PARAMETERS
* NUC1 - NUC4 - nuclei as defined with edasp

INPUT FILES

» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

» <tshome>/conf/instr/<instrum>/
— nuclei - nuclei table

» <tshome>/prog/wobble/
— acqu_go4 - wobble parameters
— Pulsprog_X - wobble pulse program

SEE ALSO
atmm [» 110], wobb [» 119], wbwr [» 118]

6.2 atmm

NAME

atmm - Manual tuning and matching of ATM probes.

USAGE

atmm [manWhbsw]

Type atmm ? for a complete list of options.
DESCRIPTION

The command atmm is a manual tuning and matching procedure for ATM probes. It is not
needed very often because ATM probes are designed for automatic tuning and matching with
atma. Sometimes, however, the probes resonance frequency is so far away from the
optimum that atma would take very long to finish or would fail. In practice, this only occurs for
certain nuclei at broadband probes. In that case, atmm allows you to manually tune and
match the probe for that nucleus.

atmm performs the following steps:
« It reads the nucleus with the lowest frequency as it was set up with edasp.
* It determines the optimum sweep width and number of steps.
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« It shows the reflected power (tuning/matching curve) in the TopSpin acquisition data field.
* It opens the atmm control window from where you can:

— Select the nucleus for which you want to tune and match the probe. By default, the
nucleus with the lowest frequency is selected.

— Perform course tuning/matching on broadband probes. This is the equivalent of setting
the sliders on a non ATM probe to predefined numbers.

— Perform fine tuning/matching while observing the curve in the TopSpin acquisition
data field. This is the equivalent of turning the knobs or moving the sliders on a non
ATM probe. See wobb for a description on how to reach the optimum tuning and
matching.

— Click File => Quit to finish the tuning/matching process.

If atmm is used with the argument manWbsw, it does not determine the sweep width and
number of steps automatically but interprets the parameters WBSW and WBST, respectively.
atmm ? will show you a complete list of arguments.

The difference between atmm and wobb is that:
« atmm can only be used on ATM probes.

« atmm, when used without arguments, automatically determines the optimum sweep width
and number of steps whereas wobb uses the values of WBSW and WBST, respectively.

+ atmm allows you to optimize tuning and matching from TopSpin whereas wobb requires
you to turn the knobs (or move the sliders) on the probe.

For more information on the tuning and matching process, see wobb.
For more information on the command atmm and ATM probes, see
Help => Manuals => [Technical Manuals] Automatic Tuning/Matching.

INPUT PARAMETERS
* NUC1 - NUC4 - nuclei as defined with edasp
+ WBSW - sweep width (only used by atmm Manwbsw)
* WBST - number of steps (only used by atmm Manwbsw)

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
» <tshome>/prog/wobble/
— acqu_go4 - wobble parameters
— Pulsprog X - wobble pulse program

SEE ALSO
atma [» 109], wobb [ 119]

6.3 edprobe

NAME
edprobe — Edit the probe table
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DESCRIPTION
The command edprobe opens the probe table editor:
@ Edprobe = | E ®
Manage Help
Current probe:  (Automatically detected)
Nickname:
Probe |ID: Z2820201_0042
Description: PA BBI 40051 H-BB-D-053 £

e Probe D De Dlio
H12010_0001 FITXI
H12010_0212 PH FISEI 40056 H-C/D-4 Z M A
Z2104450_0004 PA BBO 40051 BBF-H-D-05 2
Z£1160958_0002 PABBO 40031 BBF-H-D-05 Z PLUS SP
£122624_0003 CPP BBO 50052 BB-H&F-D-05 2
Z819001_0003 PA TX 40081 H-C/MN-D-05 2

—

‘ | Edit Properties || Edit RF Connections | Setascurrent || Delete || Close ]‘

Figure 6.1: edprobe-with_PICS2

The table has columns for Nickname (optional), Probe ID and description of configured
probes. The Nickname can be freely chosen to identify a probe for the user more easily.

The entry which is defined as the current probe is highlighted.

The probe table has a menu Manage in the upper left corner that offers the following
commands:

Add a new probe
Import old probes
View Properties
Print

Flash Pics

Add a new probe
The probe dialog editor will be opened where you can define a new probe.
The name of the new probe will be the combination of Part number and Serial number.
With Template, one can select typical probe configurations.
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& Edprobe u1

Add a new probe:

Nickname
Part number
Serial number

Template

oK HlCanceI

Figure 6.2: addNew

Import old probes

If older (edhead) definitions of probes are available in the current installation, they are listed
in the import table. By selecting an entry, all settings of this probe are imported to the probe

table.
& Edprobe Import from edhead X
Select a probe:
dhead D Prope D De DLio
41 Be202_00002 4 mm HRMAS 1H/M3C/15N B6202/000...
39 H124164_0002 1.9 mm MAS N-P/H H124164/0002
35 H126164_1 1.9 mm MAS 1H/BB H126164/1
; 36 H13853_0005 1.3 mm MAS BB/MH/19F H13853/0005
1138 H143017_0001 4 mm MAS BB/MH/19F H143017/0001
20 200016445 1 not available
37 Z114851_0007 5 mm CPQCI 1H-31P/13CMEN/D Z-G...
34 Z566801_0014 2 mm PABBO BB-1H/D Z-GRD Z35668...
| oK || cancel

Figure 6.3: import

View Properties

Opens the Probe Properties of the selected entry for viewing only.

Print
Opens the printing dialog for the Edprobe Probes Table.

Flash Pics
Allows to flash the PICS of the current probe
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Flash PICS of current probe.
Please enter the name of the "Signed PICS File" or select the "Signed PICS File"
using the "Browse" button.

Warning: Improper use of this tool may seriously damage your probe!

PICS file- \confinstriprobeheads\z820201_42_2 spi|[_Browse |

| FlashPICS || Close |

Figure 6.4: flashpics

This requires that the probe is connected with a PICS cable. Only digitally signed PICS files
can be used to flash the probe.

At the bottom of the edprobe dialog you can select following buttons:

Edit Properties | | Edit RF Connections || Setascurrent || Delete || Close |

Figure 6.5: buttons

Edit Properties
Opens the Probe Properties of the selected entry for editing.

& Properties of probe Z104275_0113 3
Properties of probe Z104275_0113 & ‘
Probe Identity (A) Probe Identity =
Product Info -
Gradient System Parameters PHMNAME PA BBO 30051 BBF-H-D-05 Z
Temperature Parametears . i

MICKMNAME Mike's Probe Mickname .
MAS Parameters
Coil Parameters PHPDID £104275 Part number
Sample Parameters PHPDSER 0113 Serial number
Peak Powers ||
Available Plugins (~) Product Info

PHTYPE HR. Type of probe

PHPDECL 300 Engineering change level

PHPDDAT 20080904 Production date

PHPDLOC BCH Production site

PHMFRQ [MHz] 300 Mominal (1H) frequency

PHDIAM SB Probe diameter

PHATMA ATMA probe?

CYPROB | Cryo probe?

IZE,' Gradient System Farameters

PHGTYPE zZ Type of gradient system

IZE,' Parameters of the Z Gradient System |

| Undo || Print || Close |

Figure 6.6: edprobe-with_PICS3
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If the probe is connected with a PICS cable, only a view properties can be changed, see
figure above. For probes without PICS, all properties can be adjusted, see figure below.

& | Edit Propert

Properties of probe H124810_201

Probe Identity
Product Info
Gradient System Parameters PHNAME
Temperature Parameters NICKNAME
Coil Parameters PHEDID
Sample Parameters
Peak Powers
Available Plugins

(~) Probe Identity

PHPDSER

(~) Product Info
PHTYPE
PHPDECL
PHPDDAT
PHPDLOC
PHNFRQ [MHZ]
PHDIAM

PHATMA
CYPROB

PHGTYPE

PGMSX
PGMSY
PGMSZ
PGMCX
PGMCY
PGMCZ

PHTPTYP
PHEATTEMPMIN
PHEATTEMPMAX
PHTPMIN [degree]
PHTPMAX [degree]

PGFVTGASFLOWREC
PGFVTGASFLOWMAX
PGFVTGASFLOWMIN

TXO
2FNMR_Probe
H124810
201

HR

0
19991127
SAG

600
unknown

O

(~) Gradient System Parameters

xvz

(~) Parameters of the XYZ Gradient System

5.11
5.1
5.11
10
10
10

(~) Temperature Parameters

Type T
100
150
150
200

(~) Temperature Controling Gas Flow

420
2000
270

: Type of probe

| Probe diameter

: Type of gradient system

Nickname
Part number
Serial number

Engineering change level
Production date

m

Production site

Nominal (1H) frequency

ATMA probe?
Cryo probe?

Gradient strength in X direction [G/cmA]
Gradient strength in Y direction [G/icmA]
Gradient strength in Z direction [G/cmA]
Maximum permissible current in X direction [A]
Maximum permissible current in Y direction [A]

Maximum permissible current in Z direction [A]

: Type of temperature sensor

Minimum allowed temperature of probe heater [°C]
Maximum allowed temperature of probe heater [°C]
Minimum permissible temperature [°C]

Maximum permissible temperature [°C]

Recommended flow at standard conditions [I/h]
Maximum allowed flow [I/h]
Minimum recommended flow [I/h]

-

Figure 6.7: edprobe-properties

Edit RF Connections

It displays a new window where the wiring between the amplifier or preamplifier and the

probe connectors can be defined, see figure below.
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Set as current
The highlighted entry will be defined as current probe

Delete
The selected entry will be deleted (not possible for the currently installed probe).

Close

Close the probe table editor.

Preamplifier

Amplifier

HPLNA 19F 1H = 13c | connector 1 on coil 1
y XBB19F 2HS - 15N | connector2 on coil 1
XBB19F 2HS u 1H connector 1 on coil 2

_ = 2H connector 2 on coil 2
gl conneetor 1 on ot 3

13C.3T | connector 1 on coil 4
18N.3T ] connector 2 on coil 4

]
X/H 200 W
X/H 200 W
2H 150 W

| saveand Close || Clear cable connections || mfo || Param || ciose |

Figure 6.8: edprobe-rf

By exiting edprobe, if current probe parameter have changed, the Edit RF Connections
window is displayed where the preamplifier probe connection must be defined.

The current probe as defined with edprobe, is interpreted by the commands edprosol,
edlock, lock, lopo and setpre as well as during lconNMR automation. At the end of an
acquisition the current probe is stored as the acquisition status parameter PROBHD (see
dpa).

The input files of edprobe command:
= <tshome>/conf/instr/probehead - current probes name
= <tshome>/conf/instr/ probeheads/<part #>_<serial #>.par - probe parameters

SEE ALSO
cf [r 49], atma [» 109], atmm [» 110], wobb [ 119]
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6.4  ej,ij

NAME
ej - Eject the sample from the magnet.
ij - Insert the sample into the magnet.

DESCRIPTION
The command ej ejects the sample from the magnet. It switches on the air flow and keeps it
on until it is explicitly switched off, for example with ij.
The command ij inserts the sample into the magnet. This command is used when the magnet
air flow is on and the sample is floating on top of it. ij gradually reduces the air flow to zero so
that the sample is lowered into the magnet.
As an alternative to the command ej and ij, you can also press the LIFT ON/OFF button on
the BSMS keyboard.
The SAMPLE DOWN indicator in the shimming panel of the BSMS keyboard is lit when the
sample is positioned correctly in the probe. The SAMPLE UP indicator is lit when the sample
has reached the top of the magnet. The SAMPLE MISSING indicator is lit if the sample is
somehow positioned between the magnet top and the probe, either moving up or down or
being stuck. The latter can happen, for instance, when the air flow is too high.

USAGE IN AUTOMATION
EJ
N

SEE ALSO
ro[r 117]

6.5 ro

NAME
ro - Switch the sample rotation on or off

SYNTAX
ro [ acqu | on | off | off wait ]

DESCRIPTION

The command ro switches the sample rotation on or off. When entered without arguments, it
opens a dialog box (see the next figure).

Start or stop rotation of sample

Rotation frequency of satmple [Hz]

[ setvalie | [ Stertrotation | [ Stoprotation | [ cancel |

Figure 6.9: ro

Here, you can set the rotation frequency and start/stop the rotation.
ro takes up to two parameters and an be used as follows:
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* roon

Switches the sample rotation on with the spin rate currently set on the BSMS keyboard
(visible when you press the SPIN RATE key).

* ro acqu

Sets the spin rate to the value of the acquisition parameter RO, then switches rotation on
and waits for 60 seconds. If spin rate has not been reached within that time, an error
message appears.

* ro off
Switches the sample rotation off.
* ro off wait

Switches the sample rotation off and waits until the rotation has reached zero. During the
waiting time the BSMS unit cannot be accessed by other commands.

* ro <value>
Sets the acquisition parameter RO to <value>.

As an alternative to the command ro, you can press the SPIN ON/OFF, and SPIN RATE
keys on the BSMS keyboard or BSMS display (command bsmsdisp)

INPUT PARAMETERS
* RO - sample rotation frequency (input for ro acqu)

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

USAGE IN AU PROGRAMS
« ROT
Executes the command ro acqu.
« ROTOFF
Executes the command ro off wait.

SEE ALSO

ej, ij[r 117]
6.6 wbwr
NAME

wbwr - save wobble curve to disk

DESCRIPTION
The command wbwr saves the wobble curve to disk.

n Please note that the command is only valid in the wobble mode(first enter command
wobble).
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When typing wbwr in the command line and the user is prompted to enter a PROCNO which
will later on be used to store the wobble curve in the next dialogue:

g

Q Save wobb curve

Please specify the procno where you
want to save the wobb curve.

Procno: m
| [ cancel ||

e A

Figure 6.10: wbwr
As an alternative to wbwr entered on the command line, the button can be clicked in the
TopSpin toolbar.

The wobble curve is stored as processed data (1r) and not as raw data (fid.). This provides
the additional option of using standard processing tools like e. g. multiple display.

In addition wbwr can directly be entered together with an additional parameter denoting the
PROCNO that shuld be used, i.e. "wbwr 4".

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/<procno>/
— 1r - the wobble curve
— procs - processing status bar

SEE ALSO

wobb [» 119]
6.7 wobb
NAME

wobb - Manual tuning and matching of the probe.

USAGE
wobb [high][ext50][raw][f1|f2]

DESCRIPTITION

The command wobb allows you to manually tune and match the probe. It opens the wobble
window showing the wobble curve (see the next figure).
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WOBB: protona 1 1 C: guest ) =10 x|
LTS E| S ]

3000

1000

T
299

Figure 6.11: wobb

The buttons have the following functions:

e Change the number of wobble steps [wbst].
—
™" Change the wobble sweep width [wbsw].

i Change the wobble frequency.

1= switch to the next channel/nucleus (if available).

@ Stop the wobble procedure.

Turn the tuning and matching knobs on the probe until the wobble curve is exactly in the
middle and its minimum reaches the zero line (see the next figure).

An NMR probe must be tuned and matched because it is a resonance circuit. If its resonance
frequency and impedance are the same as the transmitter frequency and impedance,
respectively, the full transmitter power is transferred to the probe. However, if either or both
are different, part of the transmitter power is reflected by the probe. This results in a longer
90° pulse or, for a given pulse length, a smaller flip angle.

Note that a multi nuclear probe has a resonance circuit for each nucleus and each nucleus
must be tuned and matched separately.

WOBB: protona 1 1 C: guest =lolx=i
TS @ o

3000

1000

T T
299 300

Figure 6.12: Command wobb
The command wobb is normally used without argument. It can, however, be used with
arguments. For example:

* wobb high

Starts with the nucleus with the highest frequency and continues in the order of
decreasing frequency.
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wobb ext50
Uses an external 50 ohm resistor as a reference.
wobb 1

Starts with frequency channel 1. It continues with the next higher frequency or, if the
argument high is also used, with the next lower frequency.

wobb f2

Starts with frequency channel 2. It continues with the next higher frequency or, if the
argument high is also used, with the next lower frequency.

The wobb command allows you to optimize both the probes resonance frequency (tuning)
and impedance (matching). It sends a low power RF signal to the probe and sweeps that
signal over a certain frequency range. The number of steps (frequencies) within that range is
defined by the acquisition parameter WBST. The width of the frequency range is defined by
WBSW. The center frequency depends on the nucleus; SFO1 for NUC1, SFO2 for NUC2 etc.
The deviation of the probe impedance from the nominal 50 ohm is shown as function of the
frequency in the TopSpin data field. This is the so called wobble curve. At the probes
resonance frequency, the curve shows a dip, the minimum reflected power. Tuning the probe
means adjusting its resonance frequency until it reaches SFO1. Matching the probe means
adjusting its impedance until the reflected power reaches zero.

The entire wobble procedure involves the following steps:

Stop the sample rotation if this is on, for example with ro off, or by pressing the SPIN ON/
OFF button on the BSMS keyboard.

Setup the nucleus or nuclei for the current experiment with edasp.
This will automatically set the parameters SFO1, SFO2 etc.

Click Acquire => Observe fid window or enter acqu to switch to the TopSpin acquisition
menu. If, however, tuning and matching is observed on the preamplifier, this step can be
skipped (see below).

Enter wobb. The wobble curve will appear in the TopSpin data field showing a dip at a
certain frequency. At the center of the data field, you will see a vertical line. If you do not
see the dip, it probably lies outside of the data field. In that case, you should click the

—
™" button or enter wbchan to increase the sweep width. You can do this while wobb is
running.

When the dip is visible, you can start tuning and matching as follows:
— Turn the tuning knob until the dip lies across the vertical line.

— Turn the matching knob until the dip has reached a minimum. Matching influences
tuning, so the dip probably moves away from the center.

— Turn the tuning knob until the dip lies at the center again. Tuning influences matching,
so the dip probably moves up again.

— Turn the matching knob until the dip reaches a minimum again.

— Continue this process until the dip lies exactly across the vertical line and reaches the
X-axis.
In case of a multi nuclei experiment, you have to switch to the next the nucleus. Note that

wobb automatically starts with the nucleus with the lowest basic frequency. You can
switch to the nucleus with the next higher frequency in two possible ways:

— Press Channel Select at the HPPR. This will automatically select the nucleus with the
next higher frequency.

—
— Click ™" or enter wbchan in TopSpin. Answer the question "Do you want to change
the nucleus" with yes.

H9775SA3_2_003 121



Probe Commands

— Repeat step 5[ 119] for the current nucleus.

* If your experiment involves more than two nuclei, repeat step 6 [ 719] for each further
nucleus.

» Click @ or enter stop on the command line to finish the wobble procedure.

A probe has a tuning knob (labeled T) and matching knob (labeled M) for each resonance
circuit. Most probes have two, one for 1H and one for X-nuclei. When the tuning knob
reaches the end of its range before the probe is properly tuned, you should turn it to the
middle of its range, adjust matching, then tuning, then matching etc. A similar procedure can
be used if the matching knob reaches the end of its range.

The process of tuning and matching can also be followed on the HPPR preamplifier. Some
people find that more convenient and it is necessary when the computer screen is not visible
from the position of the probe. The horizontal row of LED’s indicates tuning, the vertical row
indicates matching. When you turn the tuning or matching knob at the probe, you will see
how the number of lit LED’s changes. The probe is perfectly tuned when only one LED (a
green one) is lit. The same holds for matching. In practice, proper tuning and matching
means that only green LED’s are lit. If the LED update seems to be very slow, this might be
caused by the time consuming update of the wobble curve in the TopSpin acquisition display.
In that case, you can simply click *J to close the wobble window.

Broadband probes usually have sliders for tuning and matching rather than turning knobs.
These have the advantage that their positions are numbered. The default slider positions for
each nucleus are usually written on cards that are kept with the probe. When wobbling is
started with these default values, only some fine tuning and matching is required.

The probe resonance frequency and impedance is dependent on the sample. This can be a
problem in automation, where several samples are measured but the probe is only matched
and tuned on one of them. Bruker ATM probes support automatic tuning and matching which
can be preformed on every sample during automation (see description of the commands
atmm and atma).

INPUT PARAMETERS
« Set by the user with eda or by typing wbst, wbsw etc.:
— WBST - number of wobble steps
— WBSW - wobble sweep width
» Set by the user with edasp or eda => NUC1:
— NUC1 - NUC4 - the nuclei for which the probe is tuned and matched
— SFO1 - SFO4 - irradiation frequency

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
» <tshome>/prog/wobble/
— acqu_go4 - wobble parameters
— Pulsprog_X - wobble pulse program

SEE ALSO
atma [» 109], atmm [» 110], edasp [» 129]
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7 Parameter Handling Commands

This chapter describes commands which are involved in parameter handling. This involves
the setting of acquisition parameters, probe/solvent dependent parameters and nuclei

assignment. Furthermore, the usage of predefined parameters sets is discussed.

71 ased

NAME

ased - Edit acquisition parameters used in pulse program

DESCRIPTION

The command ased opens a dialog box with the acquisition parameters which are used for
the current experiment (see the next figure).

1 examld_13C 1 1 C\Bruker\TopS5pin3.2\examdata = = i&]
| Spectruml ProcPar5| AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Slru-:turel Plotl Fid | A-:qu|
w sy Ev s ca Probe: PA BBI 40081 H-BB-D-05 Z
Experiment i
.perlmen ) Experiment
Width - L
Receiver DATE September 18, 2007 10:17:59 AM CEST Acquisition date
Nucleus PULPROG z0pg30 Current pulse prc
Durations AQ_mod DQD Acquisition mode
Power _ _
Program TD 65536 Size of fid
Probe D5 4 MNumber of dumm
Lists NS 1024 Number of scans
Wobble TDO 1 Loop count for 't
Lock PARMODE 1D Dimension of raw
Automation
. NC -5 Normalization con

Miscellaneous
User (A) Width
Routing

SW [ppm] 2366369 Spectral width

SWH [HZ] 29761.904 Spectral width

AQ [sec] 1.1010048 Acquisition time

FIDRES [Hz] 0.908261 Fid resolution

FW [Hz] 1410065024 .000 Filter width

ACQTO [usec] -2.18487 Start time of FID

(~) Receiver

4| n 3

Figure 7.1: ased

This means that ased shows much less parameters then eda which shows all acquisition
parameters. Entering ased on the command line is equivalent to clicking the AcquPars tab

and then clicking the Il button.
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The following buttons are available:

k™) Undo the last modification (unused for status parameters).

[
I'L Force parse of the pulse program.

A Switch to all acquisition parameters.
' Set probe/solvent dependant parameters.

El Open the nuclei and routing table.

ﬁ Search for the parameter specified in the search field.

ased compiles and interprets the pulse program defined by PULPROG. For pulses, delays
and constants, the parameter description in the right column of the ased window is taken
from the comment section at the end of the pulse program.

INPUT AND OUTPUT PARAMETERS

» For all experiments:
— PULPROG - pulse program used for the acquisition.
— TD - time domain; number of raw data points.
— NS - number of scans.
— DS - number of dummy scans.
— SWH - spectral width in Hz.
— AQ - acquisition time in seconds.
— RG - receiver gain.
— DW - dwell time.
— DE - pre-scan delay.

» For each frequency channel defined with edasp:
— NUCXx - nucleus for channel x.
— SFOx - irradiation frequency for channel x.

» All delays, pulse lengths, power levels etc. defined in the pulse program, e.g.:
— DI[1] - relaxation delay.
— P[1] - 90° pulse length.
— PL[1] - power level for pulse.
— PCPDI[1] - CPD pulse length.

INPUT FILES
» <tshome>/exp/stan/nmr/lists/pp/
— The pulse program defined by PULPROG
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
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SEE ALSO
eda [» 126], edcpul [» 135]

7.2 dpa

NAME

dpa - Display the acquisition status parameters

DESCRIPTION

The command dpa displays the acquisition status parameters (see the next figure).

examid_13C 1 1 CBio guest

Spectrum | F‘ru:u:F‘ars| AchuPars | Title || PulzeProg | Peaks || Integrals | Sample | Structure | Fid |

¥ Experiment

DATE = March 30, 2004 10:43: 33 Akl BST Acquisition dat
PLLPROG = zopg30 | [E] current puise ¢
AC mod = DD Acquizition mo
D = B5536 Size of fid

M= = 256 Murber of scal
b= = 4 Mumker of clum
TOO = 1 Loop count for
PARMODE = 10 Dimenzion of rz
MiC = | -1 Mormalization ¢

¥ Wicth

S [ppin] = | 238.2980 Spectral width v
< »

Figure 7.2: dpa

These are set by acquisition commands and represent the status of the raw data. Entering

dpa on the command line is equivalent to clicking the AcquPars tab and then clicking the S
button.

The following buttons are available:

K™ Undo the last modification (unused for status parameters).
Il Show pulse program parameters .

% Switch to acquisition parameters.

H Set probe/solvent dependent parameters.

El Open the nuclei and routing table.

ﬁ Search for the parameter specified in the search field.
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Acquisition status parameters can also be viewed by entering their names on the command
line. For example:

* sns
Displays the acquisition status parameter NS.
- std
Displays the acquisition status parameter TD.
On multidimensional data, the parameter values for each direction are shown.

INPUT FILES
» <dir>/data/<user>/<name>/nmr/<expno>/
— acqus - acquisition status parameters

On 2D and 3D data the files acqu2s and acqu3s are used for the indirect directions,
respectively (see also chapter Parameter Files [ 13]).

SEE ALSO
eda [» 126], dpa [» 125]

7.3 eda

NAME

eda - Edit acquisition parameters.

DESCRIPTION

The command eda opens a dialog box in which you can set all acquisition parameters (see
the next figure).
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1 examld 13C 1 1 CABruker\TopSpin3.2\examdata =R &W
| Speclruml ProcPar5| AcquPars |Tille | PulseProg | Peaks | Integrals | Sample | Structurel Plotl Fid | Acqu|

+ .
o nsyEE vCR Probe: PA BBI 40051 H-BB-D-05 Z
Experiment 5

.p () Experiment

Width - |
Receiver PULPROG 7apg30 E] Current pulse prc -
Nucleus AQ_mod Dap Acquisition mode
Durations ™ 65536 Size of fid
Power
Program Ds 4 Number of dumm:
Probe NS 1024 Mumber of scans
Lists TDO 1 Loop count for 'tc
Wobble s o
Lock & W
Automation SW [ppm] 236.6369 Spectral width
alemsleliznls SWH [Hz] 29761 904 Spectral width
User

AQ [sec 1.1010048 Acquisition time
Routing [sec] q

FIDRES [HZ] 0.908261 Fid resolution

FW [Hz] 625000.000 Filter width

(~) Receiver

RG 32768 Receiver gain

DWW [usec] 16.300 Dwell time

DWOV [psec] 0.025 Oversampling dw

DECIM B72 Decimation rate ¢ -

< | i "

Figure 7.3: eda

Entering eda on the command line is equivalent to clicking AcquPars in the tab bar of the
data window.

The following buttons are available:

k™) Undo the last modification. Can be used repeatedly.

Il Show pulse program parameters.

S Switch to acquisition status parameters.
H Set probe/solvent dependant parameters.

El Open the nuclei and routing table.

+
le.. Change raw dataset dimensionality (parameter PARMODE).

T Collapse/expand all parameter sections.

ﬁ Search for the parameter specified in the search field.

Inside the parameter editor, you can do the following actions:

H9775SA3_2_003 127



Parameter Handling Commands

» Click an acquisition step, e.g Experiment 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. TD 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 the ... and E button to the right of the PULPROG parameter allow you to show the
pulse program list or edit the current pulse program, respectively.

Parameters can also be set by entering there names on the command line. A dialog window
will appear where you can enter the parameter value(s). For example:

td
On a 1D data set.
& ™ 28
Size of fid
D
| OK || cancel

Figure 7.4: TD - Size of fid

or on a 2D data set:
& D 2

Size of fid (F2, F1)
TD [[NEE 128

| oK || cancel ]‘

&

Figure 7.5: TD - Size of fid (F2, F1)

Alternatively, you can specify the parameter value as an argument on the command line, For
example;

td 8k
The time domain will be set to 8k.

INPUT AND OUTPUT PARAMETERS

All acquisition parameters.
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SEE ALSO

» <tshome>/classes/prop/

— pared.prop - parameter properties file.
» <tshome>/exp/stan/nmr/form/

— acqu.e - format file for eda.

INPUT AND OUTPUT FILES

» <dir>/data/<user>/<name>/nmr/<expno>/
— acqu - acquisition parameters for the acquisition (direct) direction.
— acqu?2 - acquisition parameters for F1 (2D) or F2 (3D) indirect direction.
— acqu3 - acquisition parameters for the F1 direction (3D).

dpa [+ 125], (edp)

edasp

edasp - Set up nuclei and spectrometer routing

DESCRIPTION

The command edasp allows you to set up the nuclei and the spectrometer routing for the
current experiment. It opens the routing table showing the current nuclei selection and
amplifier routing. Here you can specify the nucleus or nuclei to be used for the experiment.
For the f1 logical frequency channel, you can click the NUC1 button and select a nucleus
from the appearing list. The basic frequency, BF1, is automatically set. Then you can specify
the frequency offset; OFSH1 for 1H or OFSX1 for X nuclei. The irradiation frequency SFO1 is
automatically calculated as the sum of the basic frequency and frequency offset.

Note that the parameters NUC1, BF1 and SFO1 also appear in eda but cannot be set from
there.

However, the frequency offset (OFSH1 or OFSX1) appears in eda as O1 and can be set from
there. In a multi nuclear experiment, you can set up the parameters for channel 2, f3 etc. in
the same way as described for f1.

The routing table also shows the spectrometer routing. The hardware elements which have
been detected when the spectrometer was configured (with cf) will appear in this list. When
you select a nucleus for a certain channel, the default routing is automatically set. Normally,
this can be left as it is. Only in very special cases it is useful to change it. The routing table
consists of the following stages:

Channel---FCU---Amplifier---Swibox/I ---Swibox/O---Preamplifier

You can set up the routing by connecting an element from one stage to an element of the
next stage. A connection can be installed or removed by clicking the two elements involved.
The routing must follow the following rules:

» Between the logical frequency channels and FCU’s any combination is allowed but only
one to one.
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* An FCU can be connected to one amplifier only but an amplifier can be connected to
multiple FCU’s. Furthermore, FCU1 can only be connected to the first three amplifiers and
FCU2 can only be connected to the first four amplifiers.

» The first four amplifiers are automatically connected to switchbox input in a fixed way.
These connections cannot be changed.

» Between the switchbox input and switchbox output, any connection is allowed but only
one to one.

» Between the switchbox output and the Preamplifier modules, any connection is allowed
but only one to one. Make sure that the cables are connected accordingly.

» The output of the fifth and sixth amplifier must be connected directly to the preamplifier
modules. Any combination is allowed but only one to one and only to preamplifier modules
which are not connected to a switchbox output.

Avance spectrometers which are used for solid state experiments usually contain high power
amplifiers with two output stages:

» A low power output: typically 150 W for 1H or 300 W for X nuclei.
* A high power output: typically 1000 W for 1H or X nuclei.

The second output appears as an extra stage in the routing table to the right of the switchbox.
If you use the second output stage, the switchbox is always bypassed.

If you make a routing connection which is not allowed, you will get a message that it is illegal.
You must remove it before you can save the routing table. Some connections are allowed but
not recommended. In that case, you only get a warning.

At the bottom of the routing table you will find the following buttons:
« SAVE - save the routing table and quit.

* SWITCH F1/F2 - exchange the F1 and F2 nucleus including the frequency and frequency
offset.

* SWITCH F1/F3 - exchange the F1 and F3 nucleus including the frequency and frequency
offset.

» DEFAULT - set the default amplifier routing for the current nuclei.
* CANCEL - quit without saving any changes.
* PARAM - shows the routing parameters.

In a 2D dataset, NUC1 has a different function in the two directions. In F2, it works like in 1D
experiments; it opens the routing table. In F1, it opens the nuclei list and allows you to select
the nucleus for this direction. The same principle holds for 3D data; in F3, NUC1 opens the
routing table, in F2 and F1 it opens the nuclei list.

The spectrometer routing is stored under the current dataset in the acquisition parameters
FCUCHAN, RSEL, SWIBOX, PRECHAN and HPMOD (see the description of these
parameters). These can be viewed by clicking the PARAM button in the routing table.

Note that these parameters appear in eda and can be set from there.

This, however is not very common as setting them from the routing table is much more
convenient. In Bruker parameter sets (see rpar), the routing parameters have been set
according to the configured hardware. This corresponds to the routing that will be set by
clicking the default button in the routing table.

The connections between the Switchbox output and the Preamplifier modules are fixed; they
cannot be changed. However, if you start edasp with the argument setpreamp, you can
change these connections or remove them all by clicking Clear preamplifier connections. If
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you make any changes here, you must make sure that the cables at the spectrometer are
connected accordingly. The command edasp setpreamp is implicitly called as a part of
spectrometer configuration (command cf).

INPUT AND OUTPUT PARAMETERS
Set graphically from edasp by connecting routing elements:
* FCUCHAN - logical frequency channel - FCU connections.
* RSEL - FCU - amplifier connections.
* SWIBOX - Switchbox input - Switchbox output connections.
* PRECHAN - Switchbox output - Preamplifier module connections.
* HPMOD - high power amplifier - Preamplifier module connections.

INPUT AND OUTPUT FILES
» <dir>/data/<user>/<name>/nmr/<expno>/
— acqu - acquisition parameters.
» <tshome>/conf/instr/<INSTRUM>/
— Specpar - routing parameters.

SEE ALSO
edsp [» 75], eda [» 126], cf [» 49], expinstall [» 76]

7.5 getprosol

NAME

getprosol - Get probe and solvent dependent parameters

DESCRIPTION

The command getprosol reads the probe and solvent dependent parameters (the prosol
parameters) and copies them to the corresponding acquisition parameters. Entering
getprosol on the command line is equivalent to clicking the AcquPars tab and then clicking

the ' button. The relations between the prosol and acquisition parameters are shown in
table Table 7.1 [ 132]. These are the default relations which apply to most standard high
resolution experiments. Protein, DNA/RNA and LC-NMR experiments require different
relations which are defined in the files, triple, triple_na and Icnmr, respectively (see INPUT
FILES). To use relations other then default, the so called relations file must be specified in
the pulse program. You can do that by editing the pulse program (with edpul or edcpul) and
adding the line:

prosol relations=<filename>

before the actual pulse sequence. To look at an example, you can enter edpul Ic2 or edpul
zgesgp.

Note that the file default, for default relations can, but does not need to be specified in the
pulse program.
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Description edprosol eda

F1 90° hard pulse length P90[F1] P[0], P[1]
F1 180° hard pulse length P90[F1]*2 P[2]

F2 90 ° hard pulse length P90[F2] P[3]

F2 180° hard pulse length P90[F2]*2 P[4]

F1 Tocsy spin lock 60° pulse length PTOC[F1]*0.66 P[5]

F1 Tocsy spin lock 90° pulse length PTOC[F1] P[6]

F1 Tocsy spin lock 180° pulse length PTOC[F1]*2 P[7]

F1 Roesy spin lock pulse length PROEJ[F1] P[15]
Gradient 1 pulse length P_grad1 P[16]

F1 Tocsy trim pulse length P_mlev P[17]
Gradient 2 pulse length P_grad2 P[19]

F3 90° hard pulse length POO[F3] P[21]

F3 90° hard pulse length P90[F3]*2 P[22]

F1 HSQC trim pulse length P_hsqc P[28]

F2 Roesy spin lock pulse length PROEJ[F2] P[31]

F1 90° hard pulse power level PL9O[F1] PL[1]

F2 90° hard pulse power level PLO0O[F2] PL[2]

F3 90° hard pulse power level PL9O[F3] PL[3]

F1 Tocsy spin lock power level PLTOCIF1] PL[10]
F1 Roesy spin lock power level PLROE[F1] PL[11]
F2 CPD power level PLCPDPI[F2] PL[12]
F2 Second CPD (bilev) power level PLCPD2[F2] PL[13]
F3 CPD power level PLCPDPI[F3] PL[16]
F2 Homodecoupling power level PLHDI[F2] PL[24]
Gradient recovery delay D_grad D[16]

F2 CPD pulse length PCPDPI[F2] PCPD[2]
F2 CPD pulse length PCPDPIF3] PCPD[3]

Table 7.1: Default relations between prosol and acquisition parameters

Usage Of Getprosol With Command Line Options

The command getprosol (get probe and solvent dependent parameters from the edprosol
table) can be called with three options:

* The nucleus.

» P90, the value for 90° hard pulse length.

* PL90, the value for 90°hard pulse power level.
The existing prosol parameterset, set up by edprosol, is not modified.
getprosol Nuc P90 PL90 recalculates standard hard power levels with:
PLx = 20*log (Px/P90) and the standard soft power levels PLSH1 - PLSH16 by:
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PLSHx = 20*log (integFac*Px/totRot * (P90/90.0) where integFac (=<SHAPE_INTEGFAC) and
totRot (SHAPE_TOTROT) are read from the shapes <TOPSPINHOME>/exp/stan/nmr/lists/
wave/PNSHx

and
<TOPSPINHOMME=>/exp/stan/nmr/lists/wave/Gaus1.100 (e.g.)

INPUT AND OUTPUT PARAMETERS
See table Table 7.1 [ 132].

INPUT FILES
» <tshome>/conf/instr/<instrum>/prosol/relations
default - relations file for most experiments

triple - relations file for Protein experiments

triple_na - relations file for DNA experiments
lenmr - relations file for LC-NMR
» <tshome>/conf/instr/<instrum>/prosol/<probelD>/<solvent>

— nucleus.channel.amplifier - prosol parameters

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
— relations - copy of the input relations file

SEE ALSO
edprosol [» 69], eda [» 126]

See also
getprosol [ 131]
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8

8.1

Pulse and AU Program

Commands

This chapter describes commands for the setup of pulse programs, gradient programs, CPD
programs etc. Furthermore, it describes the setup of various lists which can be used in
acquisition like variable pulse or variable delay lists.

edcpul

NAME

SYNTAX

edcpul - Edit the current pulse program.

edcpul [<name>]

DESCRIPTION

The command edcpul opens the TopSpin editor showing the current pulse program (see the
next figure). The current pulse program is defined as the pulse program of the foreground
dataset as defined by the acquisition parameter PULPROG.

& hxcogf (CABruker\TopSpin3.S\exphstaninmrlists\pp)

[ =

File Edit Search
| Graphical Edit || setPULPROG

1 | ;hxcogf
savance-version (12/01/11)

;2D heteronuclear shift correlation
A, Bax & G.A. Morris, J. Magn. Reson. 42, 501 (1081)

; §CLASS=HighRes
F§DIMFZD

; $TYPE=

10 | ; $SUBTYRPE=

11 | ; 3CoMMENT=

1z
13
14 |#include <Avance.incls>
15
16
17 | rpz=pi*ar

18 | "dz=1s/(cnst2*2) "

19 | "d3=1s/(cnst2*cnsktll) "
20 | "dl11=30m"

[ T S )

w

m

Figure 8.1: edcpul

Bruker pulse programs are opened in view mode which means they cannot be modified. The

dialog File menu offers you the following functions:

* Open

This will open the edpul dialog where you can open any available pulse program.

- Save as...

Allows you to save the pulse program under a different name

* Print
This will print the pulse program
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User defined pulse programs are opened in edit mode and can be modified. The dialog File
menu offers you the following extra functions:

* New
Allows you to open a new pulse program.
+ Save
Allows you to save the pulse program under the same name

Besides the File menu, the dialog offers the edit and search menu with common edit/search
functions.

INPUT PARAMETERS
To be set with eda or by typing pulprog :
* PULPROG - the current pulse program (input of edcpul)

INPUT FILES
» <tshome>/exp/stan/nmr/lists/pp
— Bruker and user defined pulse programs
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters (output of edcpul <name>)

SEE ALSO
edgp [+ 136], (edpul, edcpd)

8.2 edgp

NAME
edgp - Edit gradient programs

SYNTAX

edgp [<name>]

DESCRIPTION

The command edgp allows you to list, create or edit gradient programs. If you enter edgp
without arguments, a list of all gradient programs is displayed (see the next figure).
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& Gradient Files . L=
File Options Help Source = C:\BrukenTopSpin3 2\examdataiexam2d_CH\1 v:
Find file names enter any siring, *. ? Exclude:
Class = Dim = Show Recommended
Type = SubType = SubTypeB =
q acquz2 acqu2s acqus. audita txt

cag_par icag_pars icpdprg2 icyclosporina.pdb|format.temp
pulseprogram __|scon ser uxnmr.par

[ Edt || Dspay || ciose |

Figure 8.2: edgp
This shows a list of all Bruker and/or User gradient programs and allows you to edit or delete
them.
To list Bruker gradient programs:
* Click Options => Bruker defined

To list User gradient programs:
» Click Options => User defined

To list all gradient programs:
» Click Options => All defined

To edit the selected gradient program:

* Double-click the gradient program or select the gradient program and click Edit. The
gradient program will be shown in an editor and can be saved by clicking Save. To save it
under a different name, click Save as ...

To create a new gradient program:

» Click File --> New and write the gradient program in the appearing
editor

or

» Double-click an existing gradient program, modify the contents to your needs and store it
under a different name by clicking Save as ...

To delete a gradient program
* Click Delete and click OK in the warning dialog.

If you enter the command with an argument, i.e. edgp <name>, the gradient program
<name> is opened or, if it does not exist, it is created. The argument may contain wildcards,
e.g. edgp a* displays a list of all gradient programs which start with a.

Bruker gradient programs must be installed with the command:
expinstall before they can be opened with edgp.

edgp uses the editor which is defined in the TopSpin User Preferences. To change it, enter
set, click Miscellaneous and select or change the editor.

INPUT AND OUTPUT FiLES
» <tshome>/exp/stan/nmr/lists/gp/*
— gradient programs
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SEE ALSO
edcpul [» 135], (edpu)l, expinstall [» 76]

8.3 edlist, dellist

NAME
edlist - Edit various lists.
dellist - Delete various lists.
SYNTAX
edlist [<type> <list> ]
dellist [<type> <list>]
DESCRIPTION
The command edlist opens a dialog box with the Edit... option selected:
& Parameter Lists a ‘., EQ
File Options Help Source = C)\Bruker\TopSpin3.Slexp\stan\nmrilistsivd |
Find file names = |enter any string, *, ? Exclude: [ clear ]|
Class = Dim = Show Recommended
Type = SubType = SubTypeB =
e exam_15NT1  |exam_15NT4rho |npt_gradrec  |preemp
t1delay Zfilter [ [ |

Figure 8.3: edlist
Just select the desired List type and click OK. The available files of the chosen list type
appear and can be edited. To create a new list file:
* Open an existing file, edit it and click Save as ... to save it under a different name.
or

» Enter a name in the field New file, click OK, enter the list in the appearing editor and click
OK.

Lists types that can be edited with edlist are shown in the table Table 8.7 [ 139]. They are
used by the acquisition, for example, a vd list is read by the pulse program statement vd.

A variable delay list can be set up and used as follows:
» Create a variable delay list with edlist.
» Set the acquisition parameter VDLIST to the name of that list.
» Specify the vd statement in the pulse program.

Other lists can be used in a similar way. They typically contain one value per line and the
number of lines is unlimited. The type of the list that is interpreted is determined by the type
of pulse program statement. The list name is determined by an acquisition parameter.

n Note, however, that SREGLST is a processing parameter.
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List Description Defined by Read by pulse

type parameter program statements

vd delay list VDLIST vd, ivd, vdidx

vp pulse list VPLIST vp, ivp, vpidx

va amplitude list VALIST define list<power>

L frequency list ( FQLIST fql, fg2, g3 etc.

Avance)

vt temperature list VTLIST RVTLIST, VT,
IVTLIST, DVTLIST

vc counter list VCLIST lotoXtimes c, ive

scl scaling region list SREGLST

ds dataset list DSLIST wr #n, wr ##,

ifp, dfp, rfp

masr MAS spin rate list AU prog. multimas

Table 8.1: Lists used in acquisition

n RVTLIST, VT, IVTLIST, DVTLIST:
Note that these are AU program macros rather than pulse program statements.

Delay Lists
Delay lists contain any number of delay values with the corresponding units, e.g.:
10m
2s
where m = milliseconds and s = seconds. They are interpreted by the pulse program
statements:
vd - read value from the current position in the delay list
ivd - increment the delay list position to the next value
"vdidx=n" - set the index to position n in the delay list
Pulse Lists
Pulse lists contain any number of pulse length values with the corresponding units, e.qg.:
10m
20m
where m = microseconds and m = milliseconds. They are interpreted by the pulse program
statements:

vp - read value from the current position in the pulse list
ivp - increment the pulse list position to the next value
"vpidx=n" - set the index to position n in the pulse list
A variable pulse list can only be used for hard pulses, not for shaped pulses.
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Frequency Lists
Frequency lists contain the irradiation frequency preceded by the letter O on the first line

(optional) and any number of frequency offset values on subsequent lines, e.g.:
0 500.13
3000
3150
3200
They are interpreted by pulse program statements like:

30m fgl:f1l
Read the current value from the list defined by FQ1LIST to channel f1

dl fqg2:f1
Read the current value from the list defined by FQ2LIST to channel f1

dll fg3:f2
Read the current value from the list defined by FQ3LIST to channel 2

Note that the fgq1, fg2 etc. statements must be specified with a delay. In contrast to the vd
and vp statements, they automatically increment the current position in the list to the next

value.

In the above example, the offset values in the list are added to the frequency specified on the
first line, independent of the channel. If, however, the first line would be omitted, the offset
values in the list are added to the values of SFO1, SFO2 etc. for the respective channels.

Counter Lists
A variable counter list contains any number of loop counter values, e.g.:

4
7
20
They are interpreted by the pulse program statement:
lo tox times c
label and ¢ is the value at the current

Where x is a pulse program
position of the counter list
ive
increment the counter list position to the next value

Variable Amplitude (power) Lists
A variable amplitude list contains any number of power values, e.g.:
-6.0
0.0
3.0

6.0
The entries represent attenuation values in dB.
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The usage of a VA list is different from pulse and delays lists. You must define the statement
by which a VA list is accessed in the pulse program. Such a statement can have any name,
for example the name vanam is used in the examples below. The suffixes .inc, .dex
and .res can be used to increment, decrement and reset the lists position, respectively.
Furthermore, the caret operator (*) allows you to read a list value and increment the list
position with one statement. The following pulse program entries illustrate the use of a
variable amplitude list:

define list<power> vanam = <$VALIST>

definition of the power list

dl vanam: f2 vanam.dec

set the power to the current value of the list and decrement the index
dl vanam[2] :£3

set the power to the second value of the list

"vanam.idx =vanam.idx + 3"

increment the list index by 3

dl vanam”:f4

set power to the current value of the list increment the index

As an alternative to using a list defined by the parameter VALIST, you can explicitly define a
variable amplitude (power) list filename or even the list values in the pulse program. The
following examples illustrates such definitions:

define list<power> vanam=<my filename>

define list<power> vanam={10 30 50 70}

Note that the second definition does not require a list file.

n Note that variable amplitude lists can only be accessed using define statements as
described above. The statement va does not exist. More information on using variable
amplitude lists can be found under:

Help ’ Manuals ’ [Programming Manuals] Pulse Programming Manual

Dataset Lists
A dataset list contains any number of dataset definitions, e.g.:
» sucrose 1 1 C:\ guest new
« sucrose 2 1 C:\ guest new
 fructose 1 1 D:\ guest old
where the option new/old is used to delete/keep a possibly existing dataset.

Caution: the usage of dataset names containing blanks (e.g. "sucrose low") in dataset lists,
is not supported. The same counts for the username part of the dataset.

They are interpreted by the pulse program statements:
wr #n
Write the data to the dataset defined at the position n of the dataset list
wr ##
Write the data to the dataset defined at the current position of the dataset list
ifp
Increment the position in the dataset list
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dfp

Decrement the position in the dataset list

rfp

Reset the position in the dataset list to the first entry

Temperature Lists
A variable temperature list contains any number of temperature values (in Kelvin), e.g.:
300
320
340
Temperature lists are interpreted by the AU program macros:
* RVTLIST
Open the temperature list defined by VTLIST
« VT

Read value from the current position in the temperature list and set the temperature unit
accordingly.

o IVTLIST
Increment the current position in the temperature list to the next value.
e DVTLIST
Decrement the current position in the temperature list to the previous value.

Note that temperature lists are only interpreted by AU program macros, not by pulse
program statements.

Masr Lists
MASR lists contain any number of MAS spin rate values, e.g.:
3000
3500
4000
4500

They are interpreted by the AU program multimas. This AU program will ask you if you want
to use a list or enter the start and increment value interactively. If you choose the former
(default), it will offer you the available MASR lists.

There are alternative ways of defining and using lists in acquisition. Rather than using a
predefined statements like vd, you can define your own statement in the pulse program to
access a certain list. For example, the statements:

define list<delay> vdnam = <$VDLIST>
define list<delay>vdfil =<my file>
define list<delay>vdval={0.1 0.2 0.3 0.4}

Allows you to use the statements vdnam, vdfil and vdval to read a value from a delay list.
The use of lists via define statements is fully described above for the variable amplitude lists.
More information on user defined lists can be found under:

Help ' Manuals ’ [Programming Manuals] Pulse Programming Manual
+ edlist can be used in one of the following ways:

142 H9775SA3_2_003



Pulse and AU Program Commands

— edlist - opens the edit/delete dialog box
— edist <type> - displays all entries of the list type <type>

+ dellist opens the same dialog box as edlist expect that the Delete option is selected.
When you select a List Type, and click OK, the available files of that type appear. You
can click one or more entries to mark them for deletion. Clicking the Delete button deletes

all marked entries.

INPUT AND OUTPUT FILES
» <tshome>/exp/stan/nmr/lists

SEE ALSO

vd - variable delay lists

vp - variable pulse lists

va - variable amplitude lists
f1 - frequency lists

vt - variable temperature lists
vc - variable counter lists

scl - region files

ds - dataset lists

scl - scaling region files
masr - MASR rotation values

edlist, dellist [ 138]
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9

Acquisition Commands

This chapter describes all commands involved in data acquisition. This includes parameter
optimization, the actual data acquisition and stopping a running experiment. Most
experiments which involve a single acquisition are started with the command zg and run until
they are finished. Other experiments involve multiple acquisitions executed with an AU
program or with IconNMR.

9.1 aqguide
NAME
aqguide - Open the Acquisition Guide.
DESCRIPTION
The command aqguide opens the TopSpin Acquisition Guide (see the next figure). This
contains a workflow for acquiring data, especially suited for new or occasional users. In
Automatic mode, the Acquisition Guide will simply execute a acquisition command when
you click the corresponding button. This requires the acquisition parameters to be set
correctly. In interactive mode (Automatic mode unchecked), the Acquisition Guide will, at
each step, open a dialog box offering you the available options and required parameters.
Experienced users normally enter the individual acquisition commands from the command
line. This requires that, for each command, the acquisition parameters are properly set.
1 exam2d_CH 1 1 C:\Bruker\TopSpin3.2\examdata E@@W
} v ata Acquisition Guide ——
131E _’
New Experiment Shim
Frequency Routing Acquisition Pars.
4
Temperature Receiver Gain
()
Probe Match/Tune Start Acquisition
i
-
Sample Rotation To Processing
Figure 9.1: aqquide
SEE ALSO

(prguide, t1guide, solaguide)

H9775SA3_2_003

145



Acquisition Commands

9.2 bnmr

NAME
bnmr - Acquisition panel for basic and selective experiments.

DESCRIPTION

The command bnmr opens an icon box from which you can run basic or selective 1D and 2D
NMR experiments (see the next figure). It is especially meant for new or occasional users.
bnmr can be entered on the command line or started by clicking Spectrometer => Basic/
Selective Experiments.

Figure 9.2: bnmr

At the top of the window, you find the buttons:
» Close: closes the bnmr window.
» Selective: switches to the bnmr window for selective experiments.
» Tips: allows you to switch on/off the tooltips.

The first row of icons (yellow) provide the following functions:
* Lock

Allows you to select the solvent and then performs the auto lock-in (executes the TopSpin
command lock).

¢ Tune/Match

Switches to the acquisition menu and allows you to tune and match the probe (executes
xau buttonau match which calls the TopSpin command wobb).

¢ Auto Shim

Performs shimming according to the tune file defined for the current probe (executes the
TopSpin command tune .sx). A probe dependent tune file can be defined from the
edprosol dialog box.

The second and third row of icons (blue) provide 1D experiment, with or without
decoupoling.The fourth, fifth and sixth row of icons (green) provide 2D experiments, with or
without gradients.

For a description of the individual experiments, check the Tips button and hold the cursor
over the experiment icon to show the corresponding tooptip.

Clicking the button Selective switches the bnmr window to selective experiments (see the
next figure).
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Selective NMR Experiments

Cloge | Basic | ¥ Tips
Lock Tune Auta
hatch Shirn

Figure 9.3: Selective NMR Experiments

bnmr is an example of a button panel. You can create your own button panels with the

command bpan (see TopSpin Users Guide).

INPUT FOLDERS

» <tshome>/exp/stan/nmr/par/

PROTONY/* - routine proton experiment
C13CPD/* - routine 13C experiment
C13DEPT90/* - DEPT90 13C experiment
C13DEPT135/* - DEPT135 13C experiment
COSY90SW/* - COSY experiment
NOESYPHSW/* - NOESY experiment
MLEVPHSW/* - COSY experiment
COSYGPSW/* - gradient COSY experiment
INVBPHSW/* - HMQC experiment
INVALPLRNDSW/* - HMBC experiment
INVIETGPSW/* - gradient HMQC experiment
INVAGPLPLRNDSW/* - gradient HMBC experiment

» <tshome>/prog/au/bin/
Binary AU programs

buttonau - bnmr AU program
butselau - bnmr AU program for selective experiments
butsel90 - bnmr AU program for calibrating the selective 90° pulse

» <tshome>/exp/stan/nmr/au/src/
Source AU programs

buttonau - bnnmr AU program
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— butselau - bnnmr AU program for selective experiments
— butsel90 - bnnmr AU program for calibrating the selective 90° pulse
» <tshome>/classes/prop/English/
— cmdpanel_bnmr.prop - bnmr properties file
— cmdpanel_bnmrsel.prop - bnmr properties file for selective experiments

SEE ALSO

(bpan)
9.3 expt
NAME

expt - Display the experiment time

DESCRIPTION

The command expt calculates and displays the experiment time for the current data set (see
the next figure).

experiment time = Ysec
file =ize #0 = 64 Kbyte

: Details ... |

Figure 9.4: expt

If this exceeds the time you have available, you can reduce the number of scans (parameter
NS) until the experiment time is acceptable.

For 2D and 3D experiments, expt also compares the file size of the raw data with the
available disk space.

expt can also be executed by clicking the EL] button in the upper toolbar.

INPUT PARAMETERS
* NS - number of scans
* AQ - acquisition time in seconds

SEE ALSO
zg [» 165], gs [» 149]

94 go

NAME
go - Perform an acquisition, adding to existing data
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DESCRIPTION

The command go starts an acquisition on the current dataset adding to possibly existing raw
data. It works like zg, except that it does not overwrite existing data. If raw data already exist,
go will add the new data to them. This is, for example, useful if the signal to noise of your
spectrum is too low and you want to acquire additional scans. If no data exist, go has the
same result as zg.

If you have stopped an acquisition with halt or stop, you can, in principle, continue it with
go. Note, however, that the acquisition might have been stopped in the middle of a phase

n cycle and go starts a new phase cycle. Therefore, if you want to be able to stop and
continue an acquisition, we recommend to use the commands suspend and resume (see
the description of these commands).

Note that if you enter halt or stop during a 2D or 3D acquisition it might stop in the middle of
a second or third direction increment (see above). However, this problem only occurs when
you use the wr statement to write the data to disk. If you use the mc statement, the go

n command continues a 2D or 3D acquisition at the position where it was stopped. Caution: if
you increment or decrement any pulses, delays or phases within the acquisition loop, you
must do that within one of the mc arguments F1PH, F1QF etc., for example:

dl mc #1 to 1 F1PH(idO, ipl)

Most acquisitions are started with zg and run until they have finished. As such, the command
go is not used very often. It is, however, used in some Bruker AU programs like noediff,
noemult, deptcyc and multicyc.

Note the difference between the TopSpin command go and the pulse program statement go
(See pulse programming manual).

INPUT AND OUTPUT PARAMETERS
See zg

INPUT AND OUTPUT FILES
See zg

USAGE IN AU PROGRAMS
+ GO

SEE ALSO
zg [» 165], suspend [» 160], resume [» 158]

9.5 gs

NAME
gs - Interactive parameter optimization during acquisition.
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DESCRIPTION

The command gs opens a dialog box that consists of two panels. In the left panel, you can
adjust parameters interactively during an acquisition (see the next figure). The right panel
shows the FID display window where the fid is continuously updated showing the effect of
each parameter change (see the figure Figure 9.6 [ 151]).

gs repeatedly executes the current pulse program but only up to the first go=n or rcyc=n
statement. Therefore, gs:

* Does not accumulate data.
* Does not interpret the phase list.
* Does not write data to disk.

The dialog box only shows the parameters which are typically set during gs like irradiation
frequencies and offsets, pulse lengths and power levels. By default, the irradiation frequency
Offset is selected for adjustment. You can adjust the indicated parameter by putting the
cursor on the slider, pressing the left mouse button and moving the mouse. Alternatively, you
can click above or below the slider bar. The slider sensitivity can be changed from the
Sensitivity field. The following parameters can be changed from the gs dialog box:

» SFO1 - SFOS8 - irradiation frequency for channel f1- f8.
* O1 - 08 - irradiation frequency offset for channel f1- 8.
» PL[0-31] - square power levels.

* AMP[0-31] — amplitude.

* PHCORJ[0-31] - reference phases.

» PH_ref - receiver phase correction.

* RG - receiver gain.

* P[0-31] - pulse lengths.

« D[0-31] — delays.

Frequency, Offset and Square Power appear for each channel that has been setup with
edasp.
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SouarePouner I Freoiirnry | Delav;:l
Receiver I RefPhase Offzet Pulze
o
sensitivity
-
adjust
max: 3138.31
Ciffzet r
& 01 [Hz] -
—_
min: 3033.51
EEEE
Save | Save all | Restore |
Restore all | Stop | |-
-
Kl r

Figure 9.5: gs

effect of changing RG will be shown immediately in the FID display. For all other parameters

n Note that moving the RG slider causes an exponential change in the receiver gain. The
in the above list, the effect of a change will be shown after one or two scans.

- A I

2000

0

- 2000

0.2 04 06 08B 1.0 1.2 1.4[s]

Figure 9.6: fid
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The buttons of the FID window have the following functions:
» Show FID in shuffled mode.

l'l'd'l'h Show FID in unshuffled mode, horizontally arranged.
m Show FID in unshuffled mode, vertically arranged.
||I'I"""'" Show FID in unshuffled mode, interleaved.

m Switch between FID and spectrum.

@ Stop the acquisition [stop].

Clicking the m button to switch to real time FT, turns the button green and opens two extra
buttons:

- Switch between FID and spectrum.

" ¥ Real time FT settings.
*'»'l Toggle calculation of peak width at 50%, 5.5% and 1.1% height

(Shown as status parameters).

The GS dialog box also contains the following buttons:
« Save - save the parameter that was changed last.
+ Save all - save all changes.
* Restore - restore the parameter that was changed last.
* Restore all - restore all changes.
» Stop - stop the acquisition and leave the gs dialog box.

If you click Stop without having saved your changes, gs shows you the changed parameters
and allows you to select the ones to be saved.

E! Save changed GS parameters x|

Select the modified G parameters to be saved:

V¥ o1 [3092.51 Hz]
¥ P1[103 ps]

Select all Select none |

i Cancel |

Figure 9.7: Save changed GS parameters

INPUT AND OUTPUT PARAMETERS

See the parameter list above.

INPUT AND OUTPUT FILES
o <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
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SEE ALSO
zg[r 165],go [r 148], rga [» 159]

9.6 halt

NAME

halt - Halt the acquisition after the current scan.

DESCRIPTION

The command halt stops the acquisition after the current scan and writes the data to disk. It
is the regular command to stop a running acquisition.

n Note that halt does not complete the current phase cycle.

As an alternative to entering halt on the command line, you can click the ® putton of the
TopSpin toolbar or in the acquisition window toolbar. If, for some reason, a running or
hanging acquisition cannot be stopped with halt, you can try the stop command. If that does
not work either, you can use kill. This command will show all active processes and you can
click the go module to stop the acquisition.

The command halt can even be entered with an optional parameter as command halt <1...-
NS> (please note that <1..-NS> must be integer and > 0). If <1...-Ns> is defined the
execution of halt is delayed until the total number of scans reaches a multiple of <1...-NS>.
This option is useful if a fid with a complete phase cycle should be stored to disk.

As an alternative to typing halt <1...-NS> in the command line the button can be used from

the TopSpin toolbar with this bottom: !.
This button opens the following dialogue:

n Please note that the command halt and its arguments does only work with DRU.

Please specify the scan number when yoL want
to halt the acquisition and save the FID to disk

Scan (NS):

Figure 9.8: Execute halt

OUTPUT PARAMETERS

All acquisition parameters

OUTPUT FILES
In a 1D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/
— fid - raw data
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— acqus - acquisition parameters

In a 2D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/
— Ser-raw data
— acqus - F2 acquisition status parameters
— acqu2s - F1 acquisition status parameters

In a 3D Dataset:
» <dir>/data/<user>/nmr/<name>/<expno>/
— Ser-raw data
— acqus - F3 acquisition status parameters
— acqu2s - F2 acquisition status parameters
— acqu3s - F1 acquisition status parameters

SEE ALSO
stop [» 160], zg [* 165], go [» 148], rga [* 1569], wobb [ 119]

9.7 iconnmr

NAME
IconNMR - User interface for automation and routine spectroscopy.

DESCRIPTION

The command iconnmr starts the icon driven user interface lconNMR for routine
spectroscopy and automation:

& TconNMR: spect [= = ]

(tNMR

7T A =
Routine o
Spectroscopy Automation Toolbax Configuration

Routine Automation ToolBox Configuration
Spectroscopy

Figure 9.9: IconNMR

It is fully described in the IconNMR manual. The online version of this manual can opened by
clicking Help => Manuals => [Automation and Plotting] IconNMR Automation Interface.

9.8 i

NAME

ii - Initialize spectrometer interface.
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DESCRIPTION

The command ii initializes the spectrometer interface. It tries to access all hardware parts of
the spectrometer that are needed for the current experiment and loads the acquisition
parameters.

ii must be executed once, when the spectrometer has been switched off.

For AV Il spectrometers it is possible to effectuate a restart of the hardware controllers with
the command ii restart. This may be helpful if a hardware failure has blocked the system.
This command also updates the program versions of the ipsoserver and the programs
running on the hardware controllers according to the TopSpin version which is currently in
use.

INPUT PARAMETERS
All acquisition parameters.

USAGE IN AU PROGRAMS
o |l

SEE ALSO

zg [» 165]
9.9 popt
NAME

popt - Open the parameter optimization window.

DESCRIPTION

The command popt allows you to optimize acquisition parameters like pulses and delays
(see the next figure).

2 eamld 13C 1 1 C\Bruker\TopSpind 2\examdata EIE@]
[T store as 2D data (ser file)

[T] The AU program specified in AUNM will be executed ‘WDW=EM

[C] Perform automatic baseline correction (ABSF) PH_mod= no

[C] Overwrite existing files (disable confirmation Messa. .. FT_mod= no

[7] Stop sample spinning at the end of optimization (m...
[C] Run optimization in background

[7] No display of estimated running time

[C] calculate optimum after POPT has finished, but do...

[T] Correlate 2D Container with experiment

OPTIMIZE GR.. PARAME.. OPTIMUM STARTV.. ENDVAL NEXP VARMOD  INC
Step by step | | |Posmax | | | L |

Start opti... "SK\pcurrenl,,“ Show pr... ” Add para... " Resfore “ Save ” Read arr..

[Savearrayﬂ\ " Stop opti... “ Delete p... ” Display ... " Update P__. “ Help ]

Figure 9.10: popt

Before you start an optimization, you must run one acquisition with the acquisition
parameters as they are (not optimized) and process the data. On the resulting spectrum, you
must define the spectral range (a peak or group of peaks) to be used for optimization. To do

H9775SA3 2 003 155



Acquisition Commands

that, click-hold the left mouse button at one edge of the desired region and drag the cursor to
the other edge. The TopSpin display will automatically be adjusted to show the selected
region only. You must now store this region by entering dpl1.

The popt dialog box allows you to create an entry for each parameter you want to optimize.
By default, it shows only one entry; more parameters can be added by clicking the button
Add parameter. Furthermore the following fields are offered:

* OPTIMIZE : Optimization of the parameters in the group.
— Step by Step

The parameters of a group are optimized one after the other. NEXP can be different
for each parameter. The total number of experiments is the sum of the NEXP value of
each parameter. The result of each parameter optimization is stored in a separate
PROCNO.

— Simultaneous

The parameters of a group a optimized simultaneously. NEXP must be the same for
each parameter and represents the total number of experiments. The result of the
parameter optimization is stored in one PROCNO.

— Array

The parameters of a group a optimized according to an N-dimensional array (N is the
number of parameters in a group). NEXP can be different for each parameter. The
total number of experiments is the product of the NEXP value of each parameter. The
result of the parameter optimization is stored in one PROCNO.

— No Optimization
The parameter is not optimized.
* GROUP: group number. Optimization starts with the lowest group number.

» PARAMETER: The parameter to be optimized. If OPTIMIZE is set to No Optimization,
the parameter will be stored as comment in the optimization setup.

* OPTIMUM: Optimization criterion (see below).

» STARTVAL.: First value of the parameter.

 ENDVAL.: Last value of the parameter.

* NEXP: Number of experiments.

* VARMOD: Parameter variation mode: linear or logarithmic.

* INC: Parameter increment value. Unused for VARMOD = log.

The optimization criterion OPTIMUM can take the following values:
* POSMAX - the maximum value of a positive peak.
* NEGMAX - the maximum value of a negative peak.
* MAGMAX - the maximum magnitude value of a peak.
* MAGMIN - the minimum magnitude value of a peak.
* INTMAX - the maximum value of an integral.
e INTMIN - the minimum value of an integral.
« ZERO - zero intensity of a peak.

At the bottom of the dialog box you will find the following buttons:
» Start optimize - start the optimization for all checked parameters.
» Skip current optimization - stop the optimization for the current parameter.
* Show protocol - show the optimization result. A dialog appears with a list of protocol files:
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popt.protocol : the entire optimization result.
popt.protocol.999 : the optimization result in PROCNO 999.
popt.protocol.998: the optimization result in PROCNO 998.
— efc.

* Add parameter - add a parameter entry.

* Restore - restore the last saved optimization setup.

» Save - save the current optimization setup to current dataset EXPNO.

* Read array file - read optimization setup.

« Save array file as.. - save current optimization setup for general usage.
» Stop optimization - stop the optimization for all checked parameters.

* Delete parameter - delete the selected parameter.

* Help - open the popt help page.

Clicking the button Start optimize will start the optimization process.

Note that it runs on the current dataset. For each parameter/group, a series of acquisitions
will be performed. The result of this is a series of spectra (actually spectral regions) that are
displayed in one screen and show the optimum parameter value. They are stored as one or
more processed data files under the current dataset name and experiment number but under
different processing numbers. For the first parameter/group that is optimized this is
PROCNO 999, for the second parameter/group PROCNO 998 etc. As such, you must start
popt on a dataset with PROCNO < 900. The result will also be stored in the so called
protocol file (see OUTPUT FILES)

At the top of the dialog box you will find the following check buttons:
» Store as 2D data (ser file).

If checked, the result of the optimization (a series of 1D spectra) will be stored as a 2D
dataset in EXPNO 899. However, if the source dataset PROCNO is greater than 100, the
EXPNO of the destination 2D data will be

PROCNO - 100.
* The AU program specified in AUNM will be executed.

If checked, the AU program defined by AUNM will be executed instead of the command
zg.

» Perform automatic baseline correction (ABSF)
If checked, the output data will be baseline corrected with absf.

Note that this command corrects the selected region (determined by the processing
parameters ABSF1 and ABSF2).

» Overwrite existing files (disable confirmation message).
If checked, the output PROCNO, if it exists, will be overwritten without warning.
* Run optimization in background

« If checked, the foreground dataset will remain the same during the optimization. If it is not
checked, the TopSpin display will change to PROCNO 999 where the optimization result
is displayed.
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To the right of the above check buttons, the current values of the parameters WDW (window
multiplication mode), PH_mod (phase correction mode) and FT_mod (Fourier Transform
mode) are displayed.

If you want to rerun an optimization, you must first return to the starting PROCNO.

INPUT FILES
» <tshome>/exp/stan/nmr/lists/popt/
— <name> - parameter optimization setup for general usage (input of Read array file..)
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
— popt.array - parameter optimization setup (input of Restore)
— popt.protocol - parameter optimization result (input of Show protocol)
» <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>/
— proc - processing parameters
» <tshome>/prog/au/bin/
— poptau - AU program that runs the optimization (executable)
— popthalt - AU program that halts the current optimization (executable)

OUTPUT FILES
» <tshome>/exp/stan/nmr/lists/popt/

— <name> - parameter optimization setup for general usage (output of Save array file
as..)

» <dir>/data/<user>/nmr/<name>/<expno>/pdata/999

— 1r- processed data containing the optimization result of the first parameter/group
» <dir>/data/<user>/nmr/<name>/<expno>/pdata/998

— 1r- processed data containing the optimization result of the 2" parameter/group
» <dir>/data/<user>/nmr/<name>/<expno>/

— popt.array - parameter optimization setup (output of Save)

— popt.protocol - parameter optimization result (output of Start optimize)
+ <dir>/data/<user>/nmr/<name>/899/

— ser - 2D raw data containing the optimization result

SEE ALSO
gs[r 149], zg [» 165]

9.10 resume

NAME

resume - Resume a suspended acquisition.

DESCRIPTION

The command resume resumes an acquisition that has been suspended.
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An acquisition can be suspended with the command suspend. When this is entered, the
acquisition holds as soon as the pulse program statement suspend or calcsuspend is
encountered. If the pulse program does not contain such a statement, suspend has no
effect. Alternatively, an acquisition can be suspended with the pulse program statement
autosuspend or calcautosuspend. They automatically hold the acquisition, without user
interaction. The command resume continues acquisition that was suspended, either
automatically or with the command suspend.

For more information on the suspend pulse program statements click:
Help => Manuals => [Programming Manuals] Pulse Programming Manual

A resumed acquisition does not start with dummy scans. This can be a problem if the recycle
delay is shorter then 4 times the T1 value of the measured nucleus.

Note that the suspend information is temporarily stored on the spectrometer FCU, not on
disk. As soon as you enter stop or halt, or switch of the spectrometer, the suspend
information is lost and the acquisition cannot be resumed.

SEE ALSO
suspend [» 160], zg [» 165], go [» 148]

9.11 rga

NAME

rga - Automatic receiver gain optimization.

DESCRIPTION

The command rga automatically optimizes the receiver gain. It performs an acquisition with
varying receiver gain and finally sets this just below the value where no overflow occurs. In
fact, rga repeatedly executes the current pulse program but only up to the first go=n or
rcyc=n statement.

If you already know the proper value for the receiver gain, you can simply set RG in eda or by
typing rg on the command line.

OUTPUT PARAMETERS

+ can be viewed with eda or by typing rg:
— RG - receiver gain

USAGE IN AUTOMATION
+ RGA

SEE ALSO
gs[r 149], zg [ 165], go [» 148]
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9.12 stop

NAME
stop - Stop the acquisition immediately

DESCRIPTION
The command stop stops the acquisition immediately without writing the data to disk.

using stop would cause a complete loss of data. As such, it is used in case of emergency.

n Note that in most 1D experiments, the data are only written at the end of the acquisition and
To stop a normal acquisition the halt command is used.

Instead of entering stop on the command line, you can also click the ﬁ button in TopSpin
tool bar or in the acquisition window toolbar.

If, for some reason, a running or hanging acquisition cannot be stopped with halt or stop,
you can use kill. This command will show all active processes and you can click the go
module to stop the acquisition.

SEE ALSO
halt [ 153], zg [> 165], go [» 148], rga [ 159], wobb [» 119]

9.13 suspend

NAME

suspend - Suspend a running acquisition.

DESCRIPTION

The command suspend allows you to hold a running acquisition. When it is entered, the
acquisition holds as soon as the pulse program statement suspend or calcsuspend is
encountered. If the pulse program does not contains such a statement, suspend has no
effect. Alternatively, an acquisition can be suspended with the pulse program statement
autosuspend or calcautosuspend. They automatically hold the acquisition, without user
interaction. The command resume continues acquisition that was suspended, either
automatically or with the command suspend.

disk. As soon as you enter stop or halt, or switch of the spectrometer, this information is lost

n Note that the suspend information is temporarily stored on the spectrometer FCU, not on
and the acquisition cannot be resumed.

Standard Bruker pulse programs do not contain any suspend statements. Therefore,
suspend can only be used with user defined pulse programs which contain a suspend
statement at a certain position.

SEE ALSO
resume [» 158], zg [* 165], go [» 148]
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9.14 topguide
NAME

topguide - Open the TopGuide acquisition and processing tool
DESCRIPTION

The command topguide opens a guided acquisition and processing tool: TopGuide. This is a
new tool in TopSpin 2.0 for setting up and processing NMR experiments. As the name
implies, it is an interactive guide, which guides the user through the necessary and important
steps after the insert of a new sample (tuning & matching the sample, locking, shimming) and
the following process of running a basic 1H 1D (reference) experiment. After these initial
steps it offers a database with the basic 1D and 2D NMR experiments and helps the user to
set those up.

1 TopGuide E@@]

m

examid_13C ﬂ I & Experiment I Probehead

Solvent

Molecule

Description Add / Change

Figure 9.11: topguide

The special user interface of TopGuide guides the user through all the steps and decisions
the user has to make. Each item within the user interface has its own help context. The help
text describes the action the user has to take, gives explanations for parameters, provides
explanations for procedures and/or some background information.

TopGuide keeps track of the experiments which were run using TopGuide and stores this
information in a database. For each sample (i.e. Name) the status window (Performed
Experiments) shows the list of experiments which are setup (Acquisition no) or done
(Acquisition yes) and if processing has been done or not (Processing yes/no). The status list
provides an easy way to access these datasets: a simple left click will load the dataset into
the upper part of the window, a right click pops up a context menu which gives access to
either acquisition or processing parameters or some other dataset related commands.
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On the right is a tool bar with 4 buttons for the basic operation. GO starts the acquisition on
the current dataset. New in TopSpin 2.0 is a spooler mechanism (acquisition queue), which
enables the user to run more than 1 experiment in a row. It is an option and the user should
enable auto-queuing in the Preference dialog. If enabled all acquisition commands are
automatically send into this queue. The Queue button offers the possibility to use the queue
even if auto-queuing is disabled or to delay the start of an acquisition by entering a certain
start time. The Tools button gives access to preferences and some other options and to
leave TopGuide (Quit). STOP will stop the current acquisition and will disable the spooler.
This is meant to be used as an emergency stop. If the user wants to end a running
acquisition in a defined manner, he should type halt instead of stop (or halt 8 on an Avance
[l system). Halt will finish the current scan and writes the acquired data to disk.

General Concept of TopGuide

If a new sample should be measured some initial set up steps are strongly advised: tuning &
matching the probe to the sample susceptibility, locking and shimming. TopGuide will lead
the user through these initial steps by either doing all this automatically or giving help
information for manual operation. The automatic execution, of course, depends on the
hardware configuration. A probe equipped with ATMA and a Z-gradient coil allows this.
Without this hardware, some manual steps are necessary and the user is guided through
manual tuning & matching and/or manual shimming. If a Z-gradient is present, TopGuide
assumes that automatic gradient shimming is set up and it will be used by TopGuide.
TopGuide caches the information about these steps executed, so further measurements
(within the same TopGuide session) on the same sample will not ask for this again, unless
the user changes the nucleus to be measured. If, for example, a 1H,13C-HSQC had been
measured and therefore TopGuide knows that the probe is tuned to 1H and 13C, and you
now want to run a 1H,15N-HSQC (let's assume you have a BBI probe and therefore this is
possible), TopGuide will request to tune & match again, now to 15N instead of 13C.

The use of TopGuide to setup new experiments is based on a recorded 1H 1D spectrum.
This proton spectrum is used to determine the signal to noise ratio (S/N) for this sample.
TopGuide will select the highest signal in the spectrum (solvent peaks are automatically
excluded), but the user may select a different peak/area for the S/N calculation. This may be
of interest if the highest signal doesn't belong to the investigated compound in the case of
mixtures or impurities. The determined S/N is used to estimate the number of scans (NS) for
further experiments, to obtain a spectrum with reasonable S/N.

TopGuide provides a database with basic 1D and 2D experiments. TopGuide will only offer
those experiments, which may be run on the current hardware, i.e. if the current probe
doesn't have a gradient, TopGuide will not offer any experiment using gradients, but if the
probe is equipped with a gradient, TopGuide will preferably offer experiments using
gradients. If the current probe is a 13C/1H dual probe, TopGuide will not offer any 15N
experiment. There are some more filter criteria based on the field strength. TopGuide doesn't
use parameter sets like IconNMR. Therefore TopGuide will never show the same
experiments as you would see in the listing of parameter sets, it will always show
recommended experiments.

Before an additional experiment is performed, TopGuide will ask you to determine the
spectral width (SW) to be used in the proton dimension. It will pre-select the region with
peaks found in the reference spectrum. You may change this to your needs, but be aware
that for homonuclear 2D measurements this SW will be applied to the indirect dimension as
well. If you select a region which cuts off some signals, you may get folding of these peaks in
the indirect dimension of a homonuclear 2D. The information about your selected SW is
stored together with the reference spectrum and will be used in all further 1H dimensions for
this sample.

The database contains reasonable acquisition and processing parameters for all experiments
in it. Some parameters are fixed (typical coupling constants), some are dynamic and are
chosen based on the molecular size (like relaxation times or NOESY mixing times), the field
strength (TD) or the actual experiment (different SW for 13C in HSQC and HMBC).

162 H9775SA3_2_003



Acquisition Commands

Tools Button

The Tools button gives access to some preferences and options. Data Directory: the user
can select the data directory where the NMR data is stored (disk unit). The initial setting
depends on how TopGuide has been started. If you start TopGuide on a loaded dataset, it
will keep that disk unit, if you start with no active dataset this will open a new windows and
the data path defaults to the TopSpin installation directory (i.e. C:\Bruker\TopSpin under
Windows or /opt/topspin under Linux).

User: if additional lconNMR users are defined, you can login as one of those.

Preferences: you can enable or disable 'auto-processing'. Depending on this setting newly
acquired data is automatically processed with default processing parameters and options, or
not.

Protected acquisition: this means that once an FID or SER file has been acquired it is
protected by TopGuide, you are not allowed to overwrite it. The start of a new acquisition on
a dataset with an existing FID/SER file will automatically create a new dataset (i.e. expno).

Protected processing: the same protection as described above is applied to processed data.
Existing ones are not overwritten, but instead a new procno is created.

Import reference 1D: Setting up experiments with TopGuide requires a reference 1D
spectrum, which is measured with TopGuide by default. If a 1D spectrum has already been
recorded outside of TopGuide and you want to use this one as a reference for further
experiments, you can import it into TopGuide. The import searches all expnos of the current
dataset and displays the available 1D 1H spectra.

SEE ALSO

zg [r 165]
915 fr
NAME

tr - Transfer data to disk during the acquisition.

DESCRIPTION

The command tr transfers (writes) data to disk during a 1D acquisition. This is, for example,
useful if you want to do a Fourier transform and view the spectrum before the acquisition has
finished. Another reason to use tr is to save the currently acquired scans of a long term
acquisition. This avoids losing all data in case of a power loss.

As an alternative to entering halt on the command line, you can click the ® putton of the
TopSpin toolbar.

The command tr can even be entered with an optional parameter as command tr <1...-NS>
(please note that <1...-NS> must be integer and > 0). If <1...-NS> is defined the execution of
tr is delyed until the total number of scans reaches a multiple of <1...-NS>. This option is
useful if a fid with a complete phase cycle should be stored to disk.

As an alternative to typing tr <1...-NS> in the command line the button can be used from

the TopSpin toolbar with this botton: —===
This button opens the following dialog:
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& Seve FID to disk iy

Please specify the scan number when you
want to save the FID to disk

f| Scan (NS): 128

Figure 9.12: Save FID to disk

n Please note that the command tr and its arguments can only be used with DRU, not with
RCU.

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— fid - 1D raw data
— acqus - acquisition status parameters

SEE ALSO
zg [» 165], go [» 148]

9.16 xaua, xaup

NAME
xaua - Execute the AU program specified with AUNM
xaup - Execute the AU program specified with AUNMP
DESCRIPTION

The commands xaua and xaup execute the AU program which is specified by the
parameters AUNM and AUNMP, respectively. In all Bruker parameter sets, these parameters
are set to relevant Bruker AU programs. For example, in the parameter set PROTON, AUNM
= au_zg and AUNMP = proc_1d. When parameter sets are used in automation (IconNMR),
the AU programs specified by AUNM and AUNMP perform the acquisition and the
processing, respectively.

For details on writing, compiling, and executing AU programs please refer to the TopSpin AU
reference manual (click Help => Manuals => [Automation] AU Programming).

INPUT PARAMETERS
+ Set by the user with eda or by typing aunm :
— AUNM - acquisition AU program name for xaua
» Set by the user with edp or by typing aunmp :
— AUNMP - processing AU program name for xaup

INPUT FILES
» <tshome>/exp/stan/nmr/au/src/
— AU program source files (only input if the AU program is not compiled yet)
» <tshome>/prog/au/bin/
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— AU program binary executables

» <dir>/data/<user>/<name>/nmr/<expno>/
— acqu - acquisition parameters (input file for xaua)

» <dir>/data/<user>/<name>/nmr/<expno>/pdata/<procno>/
— proc - processing parameters (input file for xaup)

USAGE IN AU PROGRAMS
* XAUA
« XAUP

« XAUPW
XAUPW waits until the AU program has finished before the next statement is executed
whereas XAUP doesn’t. XAUA works like XAUPW is this respect.

SEE ALSO
(xau, edau, delau), expinstall [ 76], (compileall, cplbruk, cpluser)

917 zg

NAME

zg - Perform an acquisition, overwriting possibly existing data

DESCRIPTION

The command zg performs an acquisition on the current dataset. A new data window will
appear showing the currently acquired FID:

FID: protona 1 1 C:bio guest |Z||E|fg|

| Title || PulseProg | Peaks | Integrals | Sample | Structure | Fidl Acgu 4

[ e e b w D
e 1H Cyclosporin

[*1e6

-05 00

1 2 3 4 [s]

Figure 9.13: zg

L

Furthermore, the data window selection bar is extended as follows:
The buttons of the FID window have the following functions:

e Show FID in shuffled mode.

l'l'd'l'h Show FID in unshuffled mode, horizontally arranged.
= Show FID in unshuffled mode, vertically arranged.
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||I'I"""'" Show FID in unshuffled mode, interleaved.

m Switch between FID and spectrum.

u Halt the acquisition [hallt].

@ Stop the acquisition [stop].

Clicking the m button to switch to real time FT, turns the button green and opens an extra
button to set real time FT settings:

- Switch between FID and spectrum.
o Real time FT settings.

*'»'l Toggle calculation of peak with at 50%, 5.5% and 1.1% height.
(Shown as status parameters)

Clicking this button opens the following dialog window:

Eﬂ Configure realtime fi

Canfigure properties of current realtime 1t display.
ou can also set these properies in the
lprocessing parameters of this dataset.

Window function: v

Phase correction mode: no

Baseline correction mode: | quad

’ (0] 4 ” Cancel

Figure 9.14: Configure realtime ft

The command zg performs the following sequence of actions:
» Read the acquisition parameters.
» Compile the pulse program defined by the acquisition parameter PULPROG.
» Execute the pulse program. For most pulse programs this involves:
— The acquisition of DS dummy scans.
— The acquisition of NS real scans, accumulating the data.
— Storing the accumulated data to disk.
» Update the acquisition status parameters

Acquisition Sequence

Before you can start an acquisition with zg, you will normally have to prepare the experiment.
This typically involves the following command sequence:

» edhead - define the current probe.
» edprosol - define the probe and solvent dependent parameters.
* new - define a new dataset and make it the current dataset.
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« wobb or atma - tune and match the probe (atma only for ATM probes).
* lockdisp - open the lock display window.

* lock - lock the magnetic field.

* rsh or gradshim - read shim values or use gradient shimming.

* rpar - read a standard parameter set for the desired experiment.

» getprosol - get the probe and solvent dependent parameters.

» edasp - set up nuclei (NUC1, NUC2 etc.) and the spectrometer routing
» ased or eda - adjust the acquisition parameters to your needs.

* zg - acquire the data.

Pulse Program

The type of experiment is mainly determined by the pulse program. A simple 1D Bruker pulse
program is zg, which contains the following lines:

1 ze ;zero memory, reset scan counter and phase lists,
; enable dummy scans, label 1

2 dil ;relaxation delay with length D1, label 2
pl phl ;pulse with length P1 and phase ph1l
go=2 ph31 ;sample TD points with phase ph31, loop to 2
: times NS+DS
wr #0 ;write the data to the current dataset
exit ;end of the pulse program

phl=0 2 2 0 1 3 3 1 ;phase program (list) used for the RF pulse
ph31=0 2 2 0 1 3 3 1 ;phase program (list) used for the receiver

The RF pulse pl is executed on the default channel (f1) with the default power level (PL1).
The loop to label 2 will be performed NS times to accumulate this number of scans. The wr
statement lies outside of this loop which means the data are only written to disk once, at the
end of the experiment.

Furthermore, an information window will appear showing the current scan, the total number of
scans and the residual experiment time.

The purpose of dummy scans is to reach steady state conditions concerning T1 relaxation.
This is necessary whenever the recycle delay of the experiment is shorter then 4 times the T1
value of the measured nucleus. Furthermore, dummy scans can be used to establish a stable
temperature. This is especially important in decoupling experiments where the irradiation high
power increases the sample temperature. The number of dummy scans is determined by the
acquisition parameter DS. In the pulse program, the ze statement explicitly enables the go
statement to perform dummy scans. In contrast, the zd statement disables the execution of
dummy scans.

Transfer to Disk

In most 1D experiments, the acquired data are written to disk only once, at the end of the
experiment. You can, however, use the command tr to write data to disk while the acquisition
is running. This is, for example, useful if you want to do a Fourier transform and view the
spectrum after a few scans. Another reason to use tr is to save the currently acquired scans
of a long term experiment. This avoids losing all data in case of a power loss. In
multidimensional experiments, the wr statement is part of a loop, and as such, is executed
for each increment in the indirect direction(s).
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Note that in many pulse programs the wr statement has been replaced by the mc statement
which performs both the disk write and loop back function.

Multidimensional Data

zg allows you to perform 1D or multi dimensional acquisition. The dimensionality of the data
is determined by the pulse program. If this contains an i f and/or st statement, zg assumes
a 2D or 3D dataset. Furthermore, if the pulse program contains a nested loop with loop
counters tdl and td2, zg assumes a 3D dataset. Finally, the acquisition parameter
PARMODE is evaluated. If the value of PARMODE is not consistent with the pulse program,
zg will display a warning but allow you to continue the acquisition. 1D data are stored a file
named fid under the experiment number (expno) of the current dataset. 2D and 3D data are
stored in a file named ser in the same directory. The pulse program is not limited to 3D and
allows you to acquire data in 4 or more directions. TopSpin 2.0 and newer supports
processing of nD data. Datasets up to dimension 5 have been tested by Bruker.

Stopping Acquisition
Normally, an acquisition will run until it has finished. If, however, you want to interrupt it, you

can do that by clicking the u button or entering the command halt. This will finish the
current scan, write the data to disk and then stop the acquisition.

n Note that halt finishes the current scan but not the current phase cycle.

Clicking the @ button or entering the command stop immediately stops the acquisition. It
does not finish the current scan or write the data to disk. If, for some reason, halt and stop
do not work, you can use the command kill to stop the acquisition.

When an acquisition has finished but the signal to noise is insufficient, you can accumulate
additional scans. Just set the parameter NS to the number of extra scans and enter go. This
command does not overwrite the existing data but adds the extra scans to them. Caution: go
works correctly if the previous acquisition has finished normally but should not be used if this
has been interrupted with halt or stop (see the description of go).

Preventing Data Overflow

In TopSpin 2.0 and newer, 1D raw data are, if necessary, stored as double precision (64-bit)
data. If, based on the number of scans and the current accumulated signal, data overflow is
expected to occur, data are transferred to the computer that controls the spectrometer, i.e. an
automatic tr command is executed. Here the data are stored in 64-bit double precision
format. The acquisition status parameter DTYPA shows whether data are stored as integers
(DTYPA = 0) or doubles (DTYPA = 2). Caution: raw data with DTYPA 2 can only be
processed with TopSpin 2.0 or newer.

n Note that processed data are always stored as integer data.
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Preventing Data Overwrite

zg overwrites possibly existing raw data. Each user can configure TopSpin to get a warning
about existing data or not. Click Preferences => Options, click Acquisition and uncheck the
entry "Overwrite existing FID without inquiry".

Note the difference between zg and go. The latter command does not overwrite existing
data but adds new data to them.

After a manually performed acquisition has finished, it is normally processed with processing
commands like em, ft, apk etc. Processing commands are described in the Processing
Reference Manual.

The command zg is automatically executed by AU programs that contain the ZG macro.
Examples of these are au_zg*, au_getl* and multizg. Furthermore, zg is automatically
executed when experiments are started from the automation interfaces lconNMR and bnmr.

Note that an acquisition always runs in background which means that TopSpin can do other
tasks simultaneously. You can change the focus to a different data window and process data
there. This is actually what happens all the time during an automation sequence performed
by lconNMR.

Pulse Programming

TopSpin is supplied with a large number of pulse programs from simple 1D to sophisticated
multidimensional experiments. Furthermore, you can write your own pulse programs with the
edpul command using the Bruker pulse programs as an example. For a detailed description
of the pulse program syntax click:

Help => Manuals => [Programming Manuals] Pulse Programming Manual

In TopSpin 2.0 and newer, Python programs and pulse programs can be integrated. Python
programs can calculate pulse program parameters such as delays, pulses, phases and
shapes using Python, and generate or execute a pulse program by executing a Python
program.

(cf . Help => Manuals => [Programming Manuals] Pulse Programming With Python).

Command Spooling/Queuing

zg, like other acquisition commands, are automatically queued.This allows you to enter
multiple zg commands, for example on different datasets. Queued commands can be viewed
in the Spooling field of the acquisition status bar. Automatic command spooling as well as the
display of the spooling field in the status bar can be enabled/disabled in the User Preferences
window (command set).

INPUT PARAMETERS

All acquisition parameters as described in chapter TopSpin Parameters [ 11] of the
Acquisition Reference Guide.

OUTPUT PARAMETERS

All acquisition status parameters as described in chapter TopSpin Parameters [ 11] of the
Acquisition Reference Guide.

INPUT FILES
1D Data
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» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

2D Data
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters direct direction (F2)
— acqu? - acquisition parameters indirect direction (F1)

3D Data
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters direct direction (F3)
— acqu? - acquisition parameters indirect direction (F2)
— acqu3 - acquisition parameters indirect direction (F1)

All Data
» <tshome>/exp/stan/nmr/lists/pp
— <PULPROG?> - the pulse program defined by PULPROG
» <tshome>/conf/instr/<curinst>/
— scon - spectrometer parameters (created with edscon)

OUTPUT FILES
1D Data
» <dir>/data/<user>/nmr/<name>/<expno>/
— fid - raw data
— acqus - acquisition status parameters

2D Data
» <dir>/data/<user>/nmr/<name>/<expno>/
— ser-raw data
— acqus - acquisition status parameters direct direction (F2)
— acqu2s - acquisition status parameters indirect direction (F1)

3D Data
» <dir>/data/<user>/nmr/<name>/<expno>/
ser - raw data

acqus - acquisition status parameters direct direction (F3)

acqu2s - acquisition status parameters indirect direction (F2)
acqu3s - acquisition status parameters indirect direction (F1)

All Data
» <dir>/data/<user>/nmr/<name>/<expno>/
— pulseprogram - the precompiled pulse program
— audita.txt - acquisition audit trail
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— Sscon - spectrometer parameters
— cpdprg1 - CPD program (output if a cpd1 : £2 statement is used)

— cpdprg2 - CPD program (output if a cpd2: £2 statement is used)
etc.

— fq1list - variable frequency list (output if a £q1 statement is used)

— fq2list - variable frequency list (output if a £g2 statement is used)
ect.

— spnam1 - shaped pulse definition (output if a sp1 statement is used)

— spnam?2 - shaped pulse definition (output if a sp2 statement is used)
ect.

— gpnam1 - shaped gradient definition (output if a gp1 statement is used)

— gpnam?2 - shaped gradient definition (output if a gp2 statement is used)
ect.

— vclist - variable counter list (output if a vc statement is used)

— vdlist - variable delay list (output if a vd statement is used)

— vplist - variable pulse list (output if a vp statement is used)

— dslist - dataset list (output if a wr #n or wr ## statement is used)

— cag_par - rotation matrices for gradients used for imaging

— grdprog - shaped gradient definition (output if a ngrad statement is used)

USAGE IN AU PROGRAMS
* ZG

SEE ALSO

go [» 148], gs [ 149], rga [ 159], wobb [ 119], atma [» 109], suspend [» 160], resume
[ 158]
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10

10.1

Temperature Commands

This chapter describes commands which configure, control or monitor the temperature unit.
Temperature units which are delivered with Bruker spectrometers are often referred to as a
eurotherm; the make of most units. They are used to warm up or cool down the NMR sample
and keep it at a certain temperature during the experiment.

edte

NAME

edte - Edit the temperature parameters

DESCRIPTION

The command edte opens a dialog box from which the temperature unit can be controlled

(see the next figure).

T Temperature Control Suite

Temperature | Momloringl Record | Correction | Selftunel Conﬁgulalionl Log‘

|

LoV

TU State: & Off

Channel Regulation State Stability

Sample Temperature

' B Corr. 298.3
PA BBI 40051 H-BB-D-05 Z U o ] [ ]
Measured value 298.3 K]

State Gas Flow

Target Gas Flow

Probe Gas 1L Unstable 14 1ph

450 Iph

Accessory Channel State Power

Target Power

1 (Chiller) -
BCU @ Connected off

< ]

Maximum

b

m
VTU:Oﬁy‘Samp\eTemperalure Corr. 298.3 ‘Pmbe Regulation: Off J | Tune: Misfit &) | Recording: Off | Probe

Figure 10.1: edte

The functionality of this window is described in a separate manual that can be opened from

the TopSpin window by clicking:

Help => Manuals => [Technical Manuals] Temperature Regulation

Or from the edte window by clicking:
Help => Edte Users Manual

SEE ALSO

10.2

teget, te2get [+ 173], teset, te2set [

teget, te2get

174]

NAME

teget - Get the temperature from the temperature unit.
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te2get - Get the second temperature from the temperature unit.

DESCRIPTION

The command teget gets the temperature from the temperature unit and stores it in the
acquisition status parameter TE.

The command te2get gets the so called second temperature from a temperature unit with
two regulators. The value is stored in the acquisition status parameter TE2. Temperature
units with two regulators are, for example, used in BEST NMR where the first regulator
controls the sample temperature and the second regulator controls the inlet capillary
temperature.

OUTPUT PARAMETERS
* TE - demand temperate on the temperature unit.
* TEZ2 - demand second temperate on the temperature unit.

OUTPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqus - acquisition status parameters

USAGE IN AU PROGRAMS
 TEGET
 TE2GET

SEE ALSO
edte [» 173], teset, teZ2set [» 174]

10.3 teset, te2set

NAME
teset - Set the temperature on the temperature unit.
te2set - Set the second temperature on the temperature unit.

SYNTAX
teset [<temperature>]
te2set [<temperature>]

DESCRIPTION

The command teset sets the temperature on the temperature unit. It takes one argument and
can be used as follows:

teset

Sets the temperature to the value of the acquisition parameter TE. Before you enter teset
without argument you must set TE to the desired temperature, in Kelvin, either from eda or by
typing te on the command line.

teset <temperature>
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Sets the temperature to the specified value.
The command teset is, for example, used in the AU programs au_zgte and multi_zgvt.

The command te2set works like teset except that it sets the so called second temperature to
the value of the acquisition parameter TE2. This value is set on the second regulator of a
temperature unit with two regulators. Such units are, for example, used in BEST NMR where
the first regulator controls the sample temperature and the second regulator controls the inlet
capillary temperature.

INPUT PARAMETERS
» TE - demand temperature on the temperature unit (input of teset).
» TE2 - demand second temperature on the temperature unit (input of te2set).

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

USAGE IN AU PROGRAMS
 TESET
e TE2SET
* VT executes the command teset <vt_list_index>

SEE ALSO
edte [» 173], teget, te2get [» 173]
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MAS Commands

111 MasDisp
11.1.1  Accessing the User Interface
The user interface can be accessed in different ways:
» Enter masdisp at the TopSpin prompt.
* Click mas in the TopSpin Acquisition tab.
» Click the MAS spin rate icon on the TopSpin acquisition status bar at the bottom of the
TopSpin window.
11.1.2 Masdisp Overview
The user interface supplies the following tabs:
* Main: Main window for routine operation.
* Monitoring: Display of spin rate and pressure settings or readings.
* Recording: Writing and (graphical) inspection of record files.
« Configuration: Settings for displaying stability information and for window handling.
* Log: Display of MAS unit notifications and error messages.
* Help: Display of information about setting up and using the MAS unit.
A status line is located at the bottom of the window. It displays the current state (rotation on/
off), the spinning stability, the current spinning speed, the system pressure, and the probe
temperature as monitored and controlled by the variable temperature control unit.
11.1.3 The Main Tab of the TopSpin User Interface
11.1.3.1  Overview

Most of the MAS operation is controlled from the Main menu. It shows the following
information (see the figure in section Temperature Limits and Spin Rate Limits [ 178]) from
top to down:

* Current and desired spin rate.

+ Buttons for insert, eject, spinning, and stopping the rotor.

» Supply pressure and internal operation pressure readings of the MAS unit.
» Actual pressure settings for bearing, sense of bearing, and drive.

* Frame cooling state and pressure setting.

Settings for probe, profile, rotor type, cap material, temperature limits, and spin rate limits.

At startup the following settings are displayed: probe, profile (this defines the regulation
parameters and others), rotor type, cap material, temperature limits, and lower and upper
spinning frequency limits. Except for the cap material usually no user input is required
because the probe is set according to the current probe as defined by the edprobe
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command. The profile and rotor type are automatically chosen according to the probe.
Temperature limits and frequency limits are defined by the cap material, the profile and the
current probe, respectively and cannot be changed independently.

11.1.3.2 Probe and Profile Selection

For standard operation the user does not need to select the probe and corresponding profile.
At startup the main tab will show the current probe as set by edprobe. A suitable profile (this
defines the regulation parameters as well as maximum and minimum spinning frequencies) is
automatically loaded. The user may change the probe by clicking on the Exchange probe
button — the NMR super-user password is required for this. The probe cannot be changed
while a rotor is spinning. The profile may be changed as well by choosing one of the available
profiles from a drop-down list. Usually, the default profile will be the correct one, special
profiles may be set for dedicated applications like slow spinning. Details of the current profile
may be inspected by clicking the Show profile button.

11.1.3.3 Rotor and Cap Type Selection

The rotor is set according to the selected probe, this cannot be changed. The cap type may
be selected from a drop-down menu, the default setting is Kel-F for 4 mm and 7 mm rotors
and Vespel for smaller diameter ones. The cap material defines the allowed temperature
range and maximum spinning speed.

11.1.3.4 Temperature Limits and Spin Rate Limits

The displayed temperature limits are set according to the probe and cap material settings.
The display is for information only, the limits cannot be changed on their own. The same
holds true for the spin rate limits, which are set according to the probe, profile, and cap
material. If, e. g., a lower temperature limit is required the rotor must be equipped with
suitable cap. If, e. g., slower spinning is desired a suitable profile needs to be chosen.
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11.1.3.5

M MAS display [=]E] = |

J Main | Monitoring | Recording Conﬂgurationl Log | Help|

Spinrate Target Spinrate

20000 Hz
(10000 Hz 67000 Hz)

Insert Go Eject

Supply Pressure System Pressure
9988 mbar 5738 mbar

Bearing Pressure Bearing Sense Pressure Drive Pressure
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Frame Cooling State  Target Frame Cooling Pressure

(e Off 500 mbar
-
Probe: PH MAS S00W2 BL1.3 X/F/H DVT Exchange Probe

Profile: |1.3mmslow  (profile for 1.3mm Probe Heads) Show profile

Rotor Type: 1.3 mm
Cap: VESPEL

Temperature Limits: -30 °C 80 °C
Spinrate Limits: 10000 Hz ... 67000 Hz

MAS Unit State” € Rotation Running | spinrate: ARl | system Pressure: IR Rl | Probe Temperature: [ERNORS] -

Figure 11.1: The Main Tab of the TopSpin MAS User Interface.

Rotor Handling

Rotor insertion and removal are performed by clicking the Insert or Eject button,
respectively. The unit will perform the necessary steps according to the probe type like
applying insert and eject air, stator flipping for probes equipped with a flip type stator etc. The
Eject button is enabled as long as no rotation is running even when no sample is in the
system. Both the Insert and the Eject button are inactive during sample spinning.

The target spin rate is shown on the top right side of the Main window together with the
allowed spin rate range. The user may set the spin rate by clicking the Set button, this will
open a small window in which the desired value may be typed. Changing the target frequency
is always possible but not during the start and stop rotation phases. Entries outside of the
allowed range cannot be set. Spinning is started or stopped by clicking the Go button or Stop
button, respectively. The Go button is inactive before Insert is applied at least once. The
Stop button is inactive if the rotor does not spin. The current spin rate is shown on the upper
left side of the Main window, a color code is used to indicate regulation status:

» Green color indicates that the rotor is spinning at the desired spinning speed with a
defined tolerance (this is set in the Configuration tab, see The Configuration Tab of the
TopSpin User Interface [» 183]).

* Red color indicates deviations from the desired spin rate.
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Such deviations occur during normal operation when the rotor is spun up or down, or the
spinning speed is changed. They may as well indicate a problem like instable spinning due to
an imbalanced rotor or strong fluctuations of the supply pressure. In case the spinning
stability is lost a corresponding message will be displayed just below the display of the
current spin rate. The user may delete this message by clicking the Reset button on its right
side, see the next figure. The color code may be changed by the user in the Configuration
tab of the TopSpin user interface.

& MAS display EIEINEN

J Main | Monitoringl Recordingl Configuration | Log | Help‘

Spinrate Target Spinrate

50000 Hz
(10000 Hz ... 67000 Hz)
\J Stability lost Friday September 26 2014 1:49:53
Insert Go Stop Eject
Supply Pressure System Pressure
9988 mbar 5722 mbar
Bearing Pressure Bearing Sense Pressure Drive Pressure
3133 mbar 3120 mbar 1882 mbar
Frame Cooling State  Target Frame Cooling Pressure
e Off 500 mbar
o
Probe: PH MAS 500W2 BL1.3 X/F/H DVT Exchange Probe

Profile: 1.3mmslow  (profile for 1.3mm Probe Heads) Show profile

Rotor Type: 1.3 mm
Cap: VESPEL

Temperature Limits: -30 °C . 80 °C
Spinrate Limits: 10000 Hz ... 67000 Hz

MAS Unit State: £ Rotation Running |Stabi|ity Lost U| Spinrate:_| System Pressure: rFrdnlEy |Pr0be Temper

Figure 11.2: The Main Tab of the TopSpin MAS User Interface in Case of Instable Spinning.

See also
Spinning and Stopping [ 179]

11.1.3.6 Pressure Display

The supply pressure is the pressure of the gas supply for the MAS unit. This pressure is
reduced to the system pressure in the unit which in turn is used to set bearing, drive, etc. The
internal pressure has to be adjusted on the pressure regulator near the gas tank (refer to
chapter Gas Buffer Connections).

The bearing and drive pressures are set by the MAS unit according to the probe, profile, and
desired spinning speed. Both pressures are set by the MAS unit and displayed in the main
window. The display is for information only, the values cannot be changed. The bearing
sense pressure is measured at the probe directly for safety purposes: The MAS unit
supervises the bearing sense pressure constantly and stops the spinning if its value drops
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below a certain cutoff limit. This is intended to prevent a rotor damage caused by a loss of
bearing pressure between MAS unit and probe. Such a loss may, e. g., occur if the MAS
hoses or joints are not tight or damaged.

11.1.3.7 Frame Cooling
The frame cooling is a stream of ambient temperature gas which is applied to the probe's
frame. This is intended as a cooling of the electric parts in high RF and high duty cycle
experiments. It is as well used to keep the probe's electric parts at ambient temperature in
high or low temperature experiments. Frame cooling is switched on by ticking the
corresponding check box. The target frame cooling pressure may be set by clicking the Set
button and typing in the desired value.
The frame cooling may be used for other purposes, e. g. for transfer line cooling.
11.1.4 The Monitoring Tab of the TopSpin User Interface
11.1.41 Purpose
This tab is provided for information purposes. It supplies a graphical display of the spin rate
and pressure settings or readings as a function of time, see the figure in section Graphical
Display [ 181].
11.1.4.2 Configuration
The user may define the displayed parameters by ticking the corresponding checkboxes in
the Configure section of the tab. The parameter list may be shown or hidden by clicking the
Down arrow / Up arrow button, respectively, on top of window (left to Configure). The
following settings can be made.
» General: Update interval in seconds.
» Parameters.
» Spin rate: Target and actual spin rate.
* Pressures: Supply pressure and system pressure.
» Bearing/Drive pressure
If the Auto scale check box is marked the vertical and horizontal axes will constantly be
rescaled to fit to the actual spin rate and pressure settings or readings. The Overview mode
is similar to the TopSpin overview mode for spectra display, if the corresponding box is
checked the full curve will always be shown on top of the actual display.
11.1.4.3 Graphical Display

For each of the parameter groups described above a separate graph will be shown (if no
parameter of the corresponding group is selected, no graph will be shown). Each display has
got icons similar to the TopSpin icons for expanding/compressing the horizontal or vertical
scales. If the Overview mode is set (see above) the full curve will always be shown on top of
the current display.
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Figure 11.3: The Monitoring Tab of the TopSpin MAS User Interface.

MAS Unit State: €9 Rotation Running |Stat)|||ty Lost -..,|Sp|nrate: 30000 Hz

11.1.5 The Recording Tab of the TopSpin User Interface

11.1.5.1 Purpose

The user may write and inspect record files in which spin rate and pressures settings and
readings of the MAS unit are stored at defined time steps. The figure in section Monitoring of
the Recorded Parameters [ 183] shows the Recording tab.

11.1.5.2 Defining the Recorded Parameters

The left side of the Recording tab is for user input and for the start of stop of the recording.
The following sections are given:

» Start/Stop Recording: The user may start or stop the recording by clicking the appropriate
button.

» Record files: This shows a list of previously written record files. The file content may be
displayed graphically (button Show graph) or edited (button Show file content). The user
may delete files by clicking the Delete button. The user will be prompted to confirm the
deletion.

» Options. Here the recording interval and the time format are set and the user may define a
suitable record file name. Record files are stored in the XXX directory.
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11.1.5.3 Monitoring of the Recorded Parameters
On the right side of the Recording window the last record lines written to file are displayed.
The user may inspect these lines e. g. to check the proper choice of parameters and time
interval. The display may be cleared by clicking the Clear button.
M MAS display [o[E] = |
Mainl Monitoring| Recording | Conﬂgutalionl Log | Help|
Start/Stop Recording Recording values
Mot recording
Start || Stop
Record Files
crashtest_20140617
exxonlog
logfile2706_306
mas.csv
test
test2
Show graph ] [ Show file content ” Delete ]
Options
Recording interval [5]: |10
Time format: Current fime (€.g. 4.Aug.2011 10:22:05) -
Record file name: exxonlog
Parameters
Spinrate Pressure Temperature
Spinrate [C]| | Supply Pressure ]| | Temperature []
Target Spinrate [ | | System Pressure [
Rotation Lock Lost [[] | | Bearing Pressure =}
Bearing Sense Pressure [
Drive Pressure (=}
MAS Unit State: € Rotation Running | staility Lost €| spinrate: | EERERIER| System Pressure: [ETZPTa| Probe Temper
Figure 11.4: The Recording Tab of the TopSpin MAS User Interface.
11.1.6 The Configuration Tab of the TopSpin User Interface
11.1.6.1  Purpose
This tab allows some settings for the graphical appearance of the TopSpin MAS interface. It
is not intended to configure the MAS unit. For the latter purpose, however, a link to the MAS
unit's web page is supplied.
11.1.6.2 Settings

The following sections are available:
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Stability Configuration:

» Lock tolerance: the lock tolerance interval defines the maximum deviation of the actual
spin rate from the target spin rate which is regarded as acceptable for stable spinning. The
default value is +5 Hz, the user may change this to smaller or larger figures. It cannot be
changed while a rotation is starting or stopping.

regulation. It is used for the spinning speed color code, the stability indicator in the TopSpin

n The spin lock tolerance limit is only a monitoring parameter, it has no impact on the spinning
MAS interface status bar, and the Rotation Lock Lost entry of the record files.

Color

+ Color for stable rotation: This is the color for the spin rate display for stable spinning, the
default color is green, the user may choose a different color by clicking the Select button.

+ Color for unstable rotation: This is the color for the spin rate display if spinning is unstable,
the default color is red, the user may choose a different color by clicking the Select button.

» Use default colors: This button may be clicked to undo any user choices and return to the
default color scheme.

Location

» External TopSpin window: The MAS user interface will show up in a separate window
which may be handled independently of the main TopSpin window.

* Internal TopSpin window: The MAS interface will be incorporated into the main TopSpin
window.

MAS Webpage

* MAS main webpage: Clicking the Show button will open a web browser and display the
main MAS unit webpage.

* MAS firmware update: Clicking the Show button will open a web browser and display the
MAS unit webpage for firmware update.
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M MAS display [=][= | ==
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MAS Unit State: (2 Ready for sample insert |Spinrale:_|8ystem Pressure: JE:ENEGEL |Re{:0rding: Off | Probe: NEWONE9

Figure 11.5: The Configuration Tab of the TopSpin MAS Unit Interface.

11.1.7 The Log Tab of the TopSpin User Interface

11.1.7.1 Purpose

This tab allows to inspect, print, or clear notifications, error messages and information
supplied by the MAS unit.

11.1.7.2 Categories

The following categories are displayed:
* MAS Unit Notifications.
» Current error messages.

* Error message history: The Reload button updates the display to include the most recent
entries.

* Info messages.
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M MAS display (=[E] = ]

|Main| Monitoring | Recording Conﬂguration| Log | Help
~MAS Unit Notifications

rCurrent error m

9

~Error m ges history

Reload || clear |[ Print |
Infom g
MAS Unit State” € Rotation Running stavilty Lost €| spinrate: [ EXRIER | system Pressure: [ETEE Ml Probe Temper

Figure 11.6: The Log Tab

To print a message category:
* Click the Print button.

To empty a message category:
+ Click the Clear button.

11.1.8 The Help Tab of the TopSpin User Interface

This tab provides access to the MAS unit manual.
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M MAS display = =]

‘ Main | Monitoring | Recording | Configuration | Log | Help

Help

Show the MAS display manual:

Recording: Off [Probe:

MAS Unit State: £ Ready for sample insert |Spinfale:_| System Pressure: [0 EFULET |Probe Temperature: I

Figure 11.7: The Help Tab
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12 Miscellaneous

This chapter describes TopSpin commands that are somehow acquisition related and have
not been described in previous chapters.

12.1 account

NAME
account - Show acquisition accounting statistics

DESCRIPTION
The command account prints statistics derived from the experiments performed during a
desired time.

Statistics are only available if accounting is switched on. You can do this as follows:
» Click Options => Preferences [set].
« Click Acquisition in the left part of the dialog box.
* Check the item Enable data-acquisition protocol.
» Click OK.

INPUT FOLDERS
<tshome>/prog/curdir/acghistory - acquisition accounting files

SEE ALSO
(set, hist)

12.2  crpon, crpoff, crplock, crpobs

NAME
crpon - Switch the cryo preamplifier on for the lock and observe channel.
crpoff - Switch the cryo preamplifier off for the lock and observe channel.
crpobs - Switch the cryo preamplifier on for the observe channel.
crplock - Switch the cryo preamplifier on for the lock channel.
DESCRIPTION

The crp* commands listed above control the internal preamplifier of a cryoprobe. Cryo
probes operate at a reduced coil and preamplifier temperature which improves the signal to
noise with a factor of 4. They are available as Dual or Triple resonance probes.

The command crpon switches from the external (HPPR) preamplifier to the internal cryo
preamplifier. This happens for both the observe and the lock channel.

The command crpoff switches from the internal cryo preamplifier to the external (HPPR)
preamplifier. This happens for both the observe and the lock channel.
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SEE ALSO

The command crplock switches from the external (HPPR) preamplifier to the internal cryo
preamplifier. This happens for the lock channel only.

The command crpobs switches from the external (HPPR) preamplifier to the internal cryo
preamplifier. This happens for the observe channel only.

edhead [ 111]

12.3 delpar, delgp, delsh
NAME
delpar - Delete parameter sets.
delgp - Delete gradient programs.
delsh - Delete shim files.
SYNTAX
delpar [<name>]
delgp and delsh have the same syntax as delpar
DESCRIPTION

The del* commands without argument open a dialog box with a list of the available entries.
They are equivalent to the respective edit commands rpar, edgp and rsh. From the dialog
box, you can select entries and click Delete to delete them. Alternatively, you can use the
del* command with one argument, for example:

delpar myparset
Deletes the parameter set myparset.

Note that only user defined entries can be removed.

INPUT FOLDERS

» <tshome>/exp/stan/nmr/par - Bruker and user defined parameter sets.
» <tshome>/exp/stan/nmr/lists/gp - Bruker and user defined gradient programs.
» <tshome>/exp/stan/nmr/lists/bsms - shim files.

USAGE IN AU PROGRAMS

SEE ALSO

+ DELPAR(name).
* No AU macros are available for the other del* commands.

edlist, dellist [+ 138], (delau, delpul, delcpd, delpy, delmac)
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124  exprof

NAME

exprof - Display excitation profile of selective experiment.

DESCRIPTION
The command exprof displays the excitation profile of a selective experiment. The
experiment must have been completely setup for acquisition, before exprof is executed.
The command exprof opens the dialog shown in the next figure.

& | exprof [5_(|

Zelect parameters

Reference pulse

Select reference |P1 A1 [-Z2.0dE, 8505 pz] » |

Selective pulze

Selective pulze | Gausl 1000 P12 [64.5 o, S0000.0 p=] v|

Selective pulze type
(%) Excitation (lz-=ly)
O Inversion (lz-=-1Z)
O Refocussing (y-=-1y)
O Mot wet knowen
Calculsted region
O Full zpectrum
@ Visikle region

Keep previous resutts |:|

Ol Cancel

Figure 12.1: exprof

The dialog offers the following options:
* Reference Pulse
The 90° hard pulse in the same channel as the selective pulse.
« Selective Pulse

The selective pulse to be examined. If your pulse programs contains only one selective
pulse, and it follows the Bruker style guide (P1=90°, etc.) exprof automatically selects the
correct reference pulse.

» Selective Pulse Type

The rotation type. Automatically set to the value stored in the shape file. If the shape file
does not contain a rotation type, it is set to ,not yet known* and must be selected in the
dialog. Shapes created with TopSpin 1.3 or older, or with external programs do not
contain the rotation type.

» Calculated Region (greyed if no spectrum exists)

The profile can be calculated for the entire spectrum or for the currently displayed region.
It always consist of 1000 points.

* Keep Previous Results

If enabled, the result of previous exprof command(s) is kept, allowing simultaneous
display of multiple profiles.
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If your pulse program contains only one selective pulse and the waveform contains rotation
type, you don’t have to set anything in the exprof dialog. Just click OK, to confirm the dialog.

The command exprof requires that the NMRSim program, delivered on the TopSpin DVD, is
installed.

OUTPUT PARAMETERS
* PULPROG - pulse program used for the acquisition
* SHAPE - array of shaped pulse parameters

INPUT FILES
» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters

» <tshome>/exp/stan/nmr/lists/wave/*

— Shape files
selgp 702 1 Chhiod jos
— ] : B . 1.0
E _: .................................... /\ A ..... E ........... .L.‘.Ener.al ............
L_E ..................................... ......... ........... ‘h,n_'T'F' 5 ?nnﬂ,ﬂnﬂ&.ﬁ
e / ﬁl . \ SRR TIME = 13:40 -
7 P N A ¥ . N— INSTRUM - spect).Q
S \h_ : FULPROG = selgpse
" 3 ' S
w : F1 [1H)
o R L N RTTLTRTT APy
' 3 Excitation profile IM{xy* + M(y)" S 5T = az7Es L0
T | T 1 T 1 i- T T 1T T i T 1T T T | T 1T T 1T I T T 1T T | T T T T | T T 1
£.0 79 7.8 7.7 7.6 75 [ppm]

Figure 12.2: selgp

SEE ALSO

(nmrsim)

12.5 getlim1d, geticosy, getixhco, getljres, getlinv

NAME
getlim1d - Calc. 1D spectral width according to integral ranges.
getlcosy - Calc. 2D cosy spectral width from 1D int. ranges.
getixhco - Calc. 2D xhco spectral width from 1D int. ranges.
getljres - Calc. 2D jres spectral width from 1D int. ranges.
getlinv - Calc. 2D inverse spectral width from 1D int. ranges.
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DESCRIPTION

The getl* commands listed above calculate and set the optimum spectral width for the
specified experiment types. The optimum spectral width is determined from one or two
associated 1D datasets, which are defined as the so called second and third dataset. Before
the actual experiment is performed, the second (and if necessary the third) dataset must be
acquired, Fourier transformed and baseline corrected. The latter processing step implicitly
determines the integral ranges. The getl* commands determine the spectral width such that it
includes all integral ranges, in other words, all signals.

getl* commands are typically used in automation. They are called from AU programs like
au_getlld, au_getlcosy, au_getlinv and au_getlxhco. These, in turn, are called by
IconNMR where the preparation and the actual experiment are defined as a so-called
composite 2D experiment (see IconNMR Online help for more information).

getlim1d determines the optimum spectral width on a 1D preparation experiment and then
sets the parameter SW on the current 1D dataset accordingly.

getlcosy determines the optimum spectral width on one 1D preparation experiment. Then it
sets the F2-SW and F1-SW on the current 2D COSY dataset accordingly.

getixhco determines the optimum spectral width for F2 and F1 on two different 1D
preparation experiments (typically 1H and X). Then it and sets the F2-SW and F1-SW on the
current 2D XH correlation dataset accordingly.

getljres determines the optimum spectral width on one 1D preparation experiment. Then it
sets F2-SW on the current 2D J-resolved dataset in accordingly.

getlinv determines the spectral width on one 1D preparation experiment. Then it sets F2-SW
on the current 2D INVERSE dataset accordingly.

Note that F2-SW refers to the acquisition parameter SW in the F2 direction and F1-SW
refers to the same parameter in the F1 direction.

The first 1D preparation experiment is defined as the so called second dataset. The second
1D preparation experiment is defined as the so called third dataset.

OUTPUT PARAMETERS

* SW - spectral width in ppm

INPUT FILES

» <dir>/data/<user>/nmr/<name>/<expno>/pdata/<procno>
— intrng - integral regions
— curdat2 - definition of second and third dataset

OUTPUT FILES

» <dir>/data/<user>/nmr/<name>/<expno>/
— acqu - acquisition parameters
— acqu2 - F1 acquisition parameters of a 2D dataset

USAGE IN AU PROGRAMS

* GETLIM
executes the command getlim1d

* GETLCOSY
+ GETLXHCO
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+ GETLJRES
* GETLINV

12.6 hpdisp

NAME
hpdisp - Pulse program display showing signals going to spectrometer hardware, inclusive
exact timing, phase and amplitude.

DESCRIPTION

The command hpdisp opens a new window with a display of all hardware events on selected
channels.

hpdisp presents the results of the results of the pulse program simulation using the same
software which sends the commands to hardware in a real experiment.

Please note that displaying each event going to the spectrometer hardware may lead to a
very large number of displayed entries, even for simple pulse programs (see the next figure).

ElHardware pulsz program display (HPDISP)

e L e o
T e e
15,00 ¢
sgad Lira: 21
[lozke walus: URAZSOLAE -
m
——L |
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Afan
Dan
2998
FLE
ROSR
= ELA ] M L] Bl ap (] ] 7} [L:] [
i f 3 A0 | | I.'| \ A f Iy il / ".: ! |] / '1 ', _,.-“__,F
= O I | N { |I LV L {1 |
W ._'I i LY I'.__,l' i |' ._I y 1 ) ! ) % ! ._'l ¥
- 1o e a0 40 =0 (=] rul

Figure 12.3: hpdisp

E.g. simple 1D experiment using adiabatic pulses for decoupling may generate millions of
spectrometer events.

SEE ALSO
spdisp [» 195]
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12.7 spdisp

NAME
spdisp - Symbolic (graphical) pulse program display.
DESCRIPTION
The command spdisp opens a new window with a symbolic pulse program display.
B | CABrukenTopSpin3d. Bexpistaninmnlists\ppizgpg30 = 5 P
File Graphical assistant Edittext Options Help
{— —_—3 —3{— £—> All Last zoom
¥ Ezpressionly Hames [~ ¥alues ¥ Loops ¥ Grid [~ Blocks
H 1
FLW 12
Figure 12.4: spdisp
It takes one argument and can be used as follows:
* spdisp
Displays the pulse program defined by the acquisition parameter PULPROG.
* spdisp <name>
Displays the pulse program <name>.
spdisp starts the pulse program display part of NmrSim. The functionality of this program is
described in the NMRSim manual. This can be opened by clicking Help => Manuals =>
[Analysis and Simulation] NMRSim Experiment Simulation.
spdisp can only start if the following conditions are met:
* The Bruker AU programs have been installed (with expinstall).
* The NMRSim program is installed (from the TopSpin DVD).
SEE ALSO

(nmrsim)
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12.8 stdisp

NAME
stdisp - ShapeTool for handling RF shapes and gradients.

DESCRIPTION

The command stdisp opens the ShapeTool window where you can create, manipulate and
analyse RF shapes and gradients (see the next figure).

2 eamld 13C 1 1 C\BrukeA\TopSpind.2\examdata E@@W
OB A i %P ld o @) se £ O B2

untiied - Waveform 1: Gauss M| 13C{1H! AV 500 Cholesterylacetate
Pol

[afu] () 1.00

[a]s [x][P] [causs 1.00
(2]s [x]e] 00
(a]s [x]e] 00
(a)s [xJe) 0.0 { { i

H‘.H“.WH._H,M
8 10 12 [rel]

T
4

(a]s [x](e] 00
(e]s [x](e] 00
0.0
0.0
0.0 | || Amplitude
0.0
0.0
0.0
0.0
0.0
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200 150 100 50 [ppm]
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[
s
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el's [x]
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——————
Rl —T— , 200 400 600 800 [points]

Figure 12.5: stdisp

The TopSpin menu bar will change, showing the entries Shape and Manipulate and
ShapeTool submenus in Analysis and Options.

Flle Edt View Shapes Anamis Manipulate Cptions

The functions of the buttons are available as tooltips. A detailed description of stdisp can be
found under Help => Manuals => [Acquisition Application Manuals] ShapeTool.

SEE ALSO
st [ 196]

12.9 st

NAME

st - Generate, manipulate and analyze RF shapes and gradients

DESCRIPTPION

The command st allows you to generate, manipulate and analyze RF shapes and gradients.
It is described in a separate manual which can be opened as follows:

click Help => Manuals => [Acquisition Application Manuals] ShapeTool

SEE ALSO
stdisp [» 196]
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1210 wvm

NAME
wvm — WaveMaker (Software solution for pulse shaping)
DESCRIPTION

WaveMaker is a software solution for pulse shaping that is based on wave form definitions
within the pulse programs. This avoids any need to modify the PROSOL tables when new or
non-standard shaped pulses and decoupling or mixing wave forms are required. It also adds
flexibility to and improves portability of many standard and user developed experiments and
pulse programs. Porting the WaveMaker based pulse programs to NMR systems of different
field strength is straightforward and typically requires no further adjustments and PROSOL
updates.

For detailed information please have a look at the WaveMaker — Pulse Shaping Software
(User Manual). This can opened by clicking Help — Manuals — Acquisition - Application
Manuals— WaveMaker.
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13 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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