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Chapter 2

The ToPSPIN Interface

2.1 The Topspin Window

The TopspPIN window consist of severa areas, bars, fields and buttons. The main
part isasplit pane which consists of the data area and the browser. Note that the
browser can be inactive [hit ctrl+d] or displayed as a separate window.

Fig. 2.1 showsthe Topspin window with two datawindows in the data area and the
browser as an integral part.
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Note that the menus and toolbars depend on the data dimensionality. The descrip-
tions below hold for 1D data. For 2D and 3D data, the menus and toolbars are sim-
ilar and will be discussed in the chapters 9, 10 and 12, respectively.

How to Use M ultiple Data Windows
TopspPIN allows you to use multiple data windows. Datawindows can be opened
from the browser or from the Window menu. They can contain the same of dif-
ferent datasets. Data windows can be arranged from the Window menu. One of
them isthe active (current) data window. The active window:
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can be selected by clicking inside the window or hitting F6 repeatedly.
has a highlighted title bar

has the mouse focus

is affected by menu, toolbar and command line commands

A cursor line (1D) or crosshair (2D) isdisplayed in al datawindows at the same
position. Moving the mouse affects the cursor in all datawindows.

How to Usethe Title bar
In thetitle bar you can:

Left-click-hold & drag to move the window

Double-click to maximize the window

Right-click to open the title bar menu.

Access the minimize, maximize and close buttons at the right
Access the title bar menu button at the left

How to Use the Menu bar
The menu bar contains the following menus:

File: performing data/file handling tasks

Edit : copy & paste data and finding data

View : display properties, browser on/off, notebook
Spectrometer : data acquisition and acquisition related tasks
Processing : data processing

Analysis: dataanalysis

Options: setting various options, preferences and configurations
Window : data window handling/arrangement

Help : access various manuals.

Experienced users will usually work with keyboard commands rather than menu
commands. Note that the main keyboard commands are displayed in square
brackets [] behind the corresponding menu entries. Furthermore, right-clicking
any menu entry will show the corresponding command.
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How to Usethe Upper Toolbar

The upper toolbar contains buttons for data handling, switching to interactive
modes, display settings, and starting acquisition.

Buttonsfor data handling:
OafeE &R B 2dad

The functions of the individual buttons are:
] Create anew dataset[Ctrl+n, new]

£5 Open adataset [Ctrl+o, open]

[M] Savethecurrent dataset [Ctrl+s, sav]

1 Emall the current dataset[ smai 1]

& Print the current dataset [Ctrl+p, print]

G2y Copy the data path of the active data window to the clipboard [ copy]
2} Pastethedata path on the clipboard to the active datawindow [paste]
2d Switch to thelast 2D dataset [ . 2d]

3d Switchtothelast 3D dataset [ . 3d]

For more information on dataset handling, please refer to chapter 4.3.

Buttonsfor interactive manipulation
A AW E TN

The functions of the individual buttons are:

A~ Switch to phase correction mode
A Switch to calibration mode

| Switch to baseline correction mode
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.. Switch to peak picking mode

T Switch to integration mode

L= Switch to multiple display mode

*, Switch to distance measurement mode

For more information on interactive manipulation, refer to chapter 11 and 12.

Buttonsfor display options
hp EL 4 | B

The functions of the individual buttons are:

h{, Toggle between Hz and ppm axis units
A Switch the y-axis display between abs/rel/off
- Switch the overview spectrum on/off
Bl Toggle grid between fixed/axis/off
For more information on display options, please refer to chapter 8.5 and 9.5.

How to Use the Lower Toolbar
The lower toolbar contains buttons for display manipulations.

Buttonsfor vertical scaling (intensity manipulation)
*2 /2 *8 18 5 =

*2 |ncrease theintensity by afactor of 2 [ *2]

f2 Decrease the intensity by afactor of 2[ /2]

*3 Increase theintensity by afactor of 8 [ *8]

/8 Decreasethe intensity by afactor of 8[ /8]
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Increase/decrease the intensity smoothly
Reset the intensity [ . vr]

Buttonsfor horizontal scaling (zooming):
MR 6 Q&
Reset zooming (horizontal scaling) to full spectrum [ . hr]
Reset zooming (horizontal scaling) and intensity (vert. scaling) [ . a11]
Zoom in (increase horizontal scaling) [ . zi]
Zoom in/out smoothly
Zoom out (decrease horizontal scaling) [ . zo]
Exact zoom viadialog box[ . zx]
Retrieve previous zoom [ . z1]
Retain horizontal and vertical scaling when modifying dataset or

changing to different dataset. Global button for al data windows
[.keep]

Buttonsfor horizontal shifting

- & 5[
Shift to the left, half of the displayed region [ . s1]
Smoothly shift to the left or to the right
Shift to the right, half of the displayed region [ . sz
Shift to the extreme | eft, showing the last data point [ . g1 0]

Shift to the extreme right, showing the first data point [ . sz 0]
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Buttonsfor vertical shifting
¥F 1 4

F Shift the spectrum baseline to the middle of the datafield [ . su]
1 Smoothly shift the spectrum baseline up or down.

+ Shift the spectrum baseline to the bottom of the datafield [ . sd]

2.2 Command Line Usage

How to Put the Focusin the Command Line

In order to enter acommand on the command line, the focus must be there. Note
that, for example, selecting a dataset from the browser, puts the focusin the
browser. To put the focus on the command line;

1> Hit the Esc key
or

1 Click inside the command line

How to Retrieve Previously Entered Commands

All commands that have been entered on the command line since TOPSPIN was
started are stored and can be retrieved. To do that:

i Hit the T (Up-Arrow) key on the keyboard

By hitting this key repeatedly, you can go back as far as you want in retrieving
previously entered commands. After that you can go forward to more recently en-
tered commands as follows:

1 Hit the | (Down -Arrow) key on the keyboard

How to Change Previously Entered Commands
1. Hitthe« (Left-Arrow) or - (Right -Arrow) key to move the cursor
2. Add characters or hit the Backspace key to remove characters
3. Mark characters and use Backspace or Deleteto deletethem, ctri+c
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to copy them, or Ctrl+v to paste them.
In combination with the arrow-up/down keys, you can edit previously entered
commands.

How to Enter a Series of Commands

If you want to execute a series of commands on a dataset, you can enter the com-
mands on the command line separated by semicolons, e.g.:

em; ft;apk
If you intend to use the series regularly, you can store it in amacro as follows:

1 right-click in the command line and choose Save as macro.

2.3 Command Line History

TopsPIN allows you to easily view and reuse all commands, which were previ-
ously entered on the command line. To open a command history control win-
dow; click View - Command Line History, or right-click in the command
line and choose Command Line History, or enter the command emdhist
(see Fig. 2.2).

It shows all commands that have been entered on the command line since Top-
SPIN was started. You can select one or more commands and apply one of thefol-
lowing functions:

Execute
Execute the selected command(s).
Append

Append the (first) selected command to the command line. The appended
command can be edited and executed. Useful for commands with many
arguments such as re.

Save as..

The selected command(s) are stored asamacro. You will be prompted for
the macro name. To edit thismacro, enter edmac <macro-name>. TO €x-
ecute it, just enter its name on the command line.
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E_!Eummand History
crmdhist
Execute | Append | Save az... | Cancel |

Figure 2.2

2.4 Sarting TopsPIN commands from a Command Prompt

TopPsPIN commands can be executed from a Windows Command Prompt or Linux
Shell. To do that:

1. Open aWindows Command Prompt or Linux Shell
2. Enter aTopspiN command in the following format:

<tshome>\prog\bin\sendgui <topspincommand>

where <tshome> is the ToPsPIN installation directory.
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Examples:
C:\tsl.3\prog\bin\sendgui re examld 1H 1 1 C:/bio joe
reads the dataset C:/bio/joe/nmr/exam1d_13C/1/pdata/1.
C:\tsl.3\prog\bin\sendgui ft
executes a 1D Fourier transform.

Commands are executed on the currently active data window.

2.5 Function Keysand Control Keys

For several TopsPIN commands or tasks, you can use a control-key or function-key
short cut.

Focus anywhere in TOPSPIN

Esc|Put the focus in the command line

Shift+Esc|Display menu bar and toolbars (if hidden)

F2|Put the focusin the browser / portfolio

F1|Search for string in command help or NMR Guide
[help]

F6|Select the next window in the data area

Alt+F4|Terminate TOPSPIN [exi t]
Ctrl+d|Switch the browser/portfolio on/off
Ctrl+o|Open data[open]
Ctrl+f|Find daa[ £ind]
Cctrl+n|New data[new]
Ctrl+p|Print current data[print]
Ctrl+s|Save current data[sav]
Ctrl+w|Close active window [close]
Ctrl+c|Copy atext that you sdlected/highlighted in an error
box, dialog box, pulse program, title etc., to the
clipboard
Ctrl+v|Pastetext from the clipboard into any editable field.
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Focus in the Command Line

Ctrl+Backspace

Kill current input

Ctrlt+Delete

Kill current input

UpArrow

Select previous command (if available).

DownArrow

Select next command (if available).

Focus in the Browser/Portfolio

UpArrow

Select previous dataset

DownArrow

Select next dataset

Enter

In the Browser: expand selected node

Enter

In the Portfolio: display selected data

Focus anywhere in TOPSPIN

Scaling Data

Alt+PageUp

Scale up the data by afactor of 2 *2]

Alt+PageDown

Scale down the data by afactor 2[ /2]

Ctrl+Alt+PageUp

Scale up by afactor of 2, in al datawindows

Ctrl+Alt+PageDown

Scale down by afactor of 2, in al datawindows

Alt+Enter

Perform a vertical reset

Ctrl+Alt+Enter

Perform avertical reset in all data windows

Zooming data

Alt+Plus

ZoominJ. zi]

Alt+Minus

Zoomout [. zo]

Ctril+Alt+Plus

Zoom in, in al datawindows

Ctrl+Alt+Minus

Zoom out, in all data windows

Shifting Data

Al t+UpArrow

Shift spectrumup [ . su]

Al t+DownArrow

Shift spectrum down [ . sd]

Alt+LeftArrow

Shift spectrum to theleft [ . s1]

Alt+RightArrow

Shift spectrum to theright [ . sz

Ctrl+Alt+UpArrow

Shift spectrum up, in all data windows

Ctrl+Alt+DownArrow

Shift spectrum down, in all data windows

Ctrlt+Altt+LeftArrow

Shift spectrum to theleft, in all datawindows

Ctrl+Alt+RightArrow

Shift spectrum to the right, in all data windows
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Focusin a Table (e.g. peaks, integrals, nuclel, solvents)

delete

Delete the selected entries

home

Select the first entry

end

Select the last entry

Shift+Home

Select the current and first entry and all in between

Shift+End

Select the current and last entry and all in between

DownArrow

Select next entry

UpArrow

Select previous entry

Ctrl+a

Select all entries

Ctrl+c

Copy the selected entries to the clipboard

Ctrl+z

Undo last action

Ctrl+ty

Redo last undo action

Focusin a Plot Editor

F1

Open the Plot Editor Manual

F5

Refresh

ctrl+F6

Display next layout

ctrl+Shift+Fé6

Display previous layout

Ctrl+tab

Display next layout

delete

Delete the selected objects

Ctrl+a

Select all objects

Ctrl+i

Open TopsPIN Interface

Ctrl+c

Copy the sdlected object from the Clipboard

Ctrl+l

Lower the selected object

Ctrl+s

Save the current layout

Ctrl+m

Unselect all objects

Ctrl+n

Open a new layout

Ctrl+o

Open an existing layout

Ctrl+p

Print the current layout

Ctrl+r

Raise the selected object

Ctrl+t

Reset X and Y scaling of all marked objects

Ctrl+v

Paste the object from the Clipboard

Ctrl+w

Open the attributes dialog window.

Ctrl+x

Cut the selected object and placeit on the Clipboard

Ctrl+z

Undo thelast action

Note that the function of function keys can be changed as described in chapter

2.7.
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2.6 Help in Topspin

TopspIN offers help in various ways like online manuals, command help and toolt-
ips.

How to Open Online Help documents

The online help manuals can be opened from the Help menu. For example, to
open the manual that you are reading now:

i Click Help — User’s Guide
To open the Avance Beginners Guide guide:

1 Click Help — Avance Beginners Guide
To open the Processing Reference guide:

1> Click Help — Processing Reference Manual
Note that most manuals are stored in the directory:

<tshome>/prog/docu/english/xwinproc/pdf

The most recent versions can be downloaded from:

www.bruker-biospin.de

How to Get Tooltips

If you hold the cursor over a button of the toolbar, atooltip will pop up. Thisisa
short explanation of the buttons function. For example, if you hold the cursor over
the interactive phase correction button, you will see the following:

Ag\rﬂi\fu;lﬁ}u

Interactive phase carrection [ph)

The corresponding command line command, in this case . ph, isindicated be-
tween square brackets.

Note that the tooltip also appearsin the status bar at the bottom of the ToPspPIN
window.
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How to Get Help on Individual Commands
To get help on an individual command, for example £¢:
i Enter ££?
or
1 Enter help £t
In both cases, the HTM L page with adescription of the command will be opened.

Note that some commands open adialog box with a Help button. Clicking this
button will show the same description asusing the he1p command. For example,
entering re and clicking the Help button in the appearing dialog box

E"E"re x|
Fleaze specify data set
M AME
EXPMC 1
PRCICRIC 1
DR e d ]
U=ER guest
Ok Cancel Brovise | Fird... | Heli |

opensthe sasme HTML file as entering help re or re?.

How to Use the Command I ndex
To open the TopsPIN command index:

1 Enter cmdindex
or
1 Click Help — Command | ndex

From there you can click any command and jump to the corresponding help page.
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2.7 User Defined FunctionsKeys

The default assignment of functions keysis described in chapter 2.5 and in the
document:

1 Help — Control and function keys

You may assign your own commands to functions keys. Hereis an example of how
to do that:

1. Openthefilecmdtab user.prop, located in the subdirectory userde-
fined of the user properties directory (to locate this directory, enter hist
and look for the entry "User properties directory="). Thefile
cmdtab _user.prop isinitialy empty and can be filled with your own
command definitions.

2. Insert eg. the following linesinto the file:

_f3=gem
_f3ctrl=sft
_f3alt=$pk
_f5=shalt
_f5ctrl=sreb
_fsalt=$popt

3. Restart TOPSPIN

Now, when you hit the F3 key, the command em will be executed. In the same
way, Ctrl+F3, Al1t+F3, F5, Ctrl+F5 and Alt+F5 will execute the com-
mands £t, pk, halt, reb and popt, respectively. You can assign any com-
mand, macro, AU program or Python program to any function keys. Only the
keysAlt+F4, F6, Ctrl+F6,and Alt+F6 are currently fixed. Their function
cannot be changed.

2.8 How to Open Multiple ToPsPIN I nterfaces

TopspPIN allows you to open multiple User Interfaces. Thisis, for example, useful

to run an acquisition in one interface and process data in another. To open an addi-
tion interface, enter the command newtop on the command line or click Window
— New Topspin. To open yet another interface, enter newtop in thefirst or in the
second interface. The display in each interface is completely independent from the
others. As such, you can display different datasets or different aspects of the same



dataset, e.g. raw/processed, regions, scalings etc. When the dataset is (re)processed
in oneinterface, its display is automatically updated in all TOPSPIN interfaces.

The command exi t closes the current Topspin interface. Interfaces that were
opened from this interface remain open. Entering exi t in the last open TOPSPIN
interface, finishes the entire TOPSPIN session. The position and geometry of each
ToPsPIN interface is saved and restored after restart.



Chapter 4
Dataset Handling

4.1 The Topspin Browser and Portfolio

TopsPIN offers adata browser/portfolio from which you can browse, select, and
open data. Furthermore it allows you to define and list alias names for data. The
browser appears at the left of the TopsPIN window and can be controlled from the
View menu.

The browser is similar to the Windows Explorer. It shows data directory trees and
allowsyou to expand/collapse their elements. Figure 4.1 shows a TOPSPIN browser
with one top level data directory and one dataset fully expanded.
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Browser | PPolio | Alias | 3
B Lo}

= C: ki

= ggest

e::cam1d_1 3

Figure4.1

The TopPsPIN portfolio shows the list of datasets that has been opened so far by the
current user. Each dataset that you open, is automatically added to the current port-
folio. A portfolio with five datasets ook like this:

Eiruwser| PFolin | Alias | N

exarnd 13C 21 Chhkio guest
examld_13C 3 1 Chio guest
examld_13C 4 1 Chio guest
examld_13C 5 1 Chhio guest

Figure4.2

Each line displays one dataset showing its name, expno, procno, top level directory
and user.

The ToPsPIN Alias list show alist of alias names for datasets. Just right-click any
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entry to define, remove or interpret alias names.

| Browser | PFalio | Alias |

Gramicidine-toxy
Metthol-1H
Menthol-inadequat
Strychhine-C13
Steychhine-C1 2deptan

Figure4.3

How to Open the Browser/Portfolio
1 Click View — Browser Panel On/Off [Ctr1+d]

The browser or portfolio will appear depending on which one was used | ast.

How to Open the Browser/Portfolio in a separ ate window
The browser or portfolio can be opened in a separate window as follows:

1> Click Options— Preferences[set], click Window settingsand check Dis-
play dataset browser in a separate window.

You must restart ToPsPIN for the change to take effect.

How to Put the Focusin the Browser/Portfolio
1 Hit the F2 key

or

1 Click inside the browser or portfolio

How to Select Foldersin the Browser
To select aparticular folder:

i Left-click the folder button
or

1 Hit the arrow-up/down keys while the focusis in the browser
To select multiple folders:
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1 Hold the ctr1 key and left-click multiple folders to select them
or

1> Hold the shi £t key and left-click two folders to select these two and all
in between.

How to Expand/Collapse a Folder in the Browser
To expand a collapsed folder:

i Click the + button to the left of the folder button
or Double-click the folder button
or Hitthe Right-Arrow key while the folder is highlighted

or Right-click the folder button and choose Expand fully from the popup
menu to fully expand the folder

To collapse an expanded folder:
i Click the - button to the left of the folder button
or Double-click the folder button

or Hitthe Left-Arrowkey while the folder is highlighted

How to Expand a Folder showing Pulse program and Title

1 Right-click the data name folder button and choose
Expand fully & show PULPROG /Title from the popup menu

Fig. 4.4 shows an example of an expanded dataset showing the pulse program
and title.

=4 Chbio

guest

| ~TEMP - 1d H1ir ™

_ Jexamld_13C - 1d zgpg30 " IC{1HY DRX 300 Cholac"
__lexamld_1H " -- 1d zg30 "Proton A% 300 Autamstion  Cyclospor...
| exam2d_CH *-- 2d hxeoogt ™

_JexamZ2d_HC *-- 2d invigpph "2D MHM 3C-HSQC AN 300 Cyclospor...
_Jexam2d_HH "-- 2d cosygpgt "20 HH-COSY gradient A% 300 Autorm. ..
| exam3d "-- 3d hochdigpad "™

Figure4.4
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Note that collapsing the data name folder will deselect the display of the pulse
program and title.

How to Add/Remove a Top L evel Data Directory
To add anew top level data directory, local or remote, to the browser:
1. Right-click any position in the browser
2. Choose Add new data dir... from the popup menu (see Fig. 4.5)
3. Enter thetop level directory in the dialog box and click OK

To remove an existing top level directory from the browser:
1. Right-click the folder button of the top level directory
2. Choose Remove selected data dir... from the popup menu (see Fig. 4.5)

Display
Drisplay Irn Mew Wind ow

Expand Fully
Expand & Show PULPROGITitle

Copy

File Properties

Delete...
Files...

Add Mew Data Dir...

Femuove Selected Data Dir...

Figure4.5
3. Click OK to confirm the appearing message

By default, the browser showsthe TopspIN install ation directory with the Bruker
example datasets. To suppress thisfeature click Options — Preferences[set],
click Program startup actions and uncheck Show TopPsPIN default data direc-
tory in data browser.

How to Open a New Portfolio
1. Right-click inside the portfolio



54 Dataset Handling

2. Choose Open portfalio... from the appearing popup menu (see Fig. 4.6)
3. Navigateto the folder that contains the portfolio files

4. Select the desired portfolio file (extension . prop)

5. Click Open

How to Savethe current Portfolio
1. Right-click inside the portfolio.

2. Choose Save portfalio... from the appearing popup menu (see Fig. 4.6).

3. Specify afolder and filename in the appearing dialog box. The filename
must have the extension . prop.

4. Click Save.

How to Remove Datasets from the Portfolio
To remove a single dataset from the portfolio:
1. Right-click the dataset.
2. Choose Remove from portfolio...from the popup menu (see Fig. 4.6).
3. Click OK in the appearing alert box.
To remove multiple datasets from the portfolio:

1. Hold the ctr1 key and left-click several datasets to select them or hold
the shift key and left-click two datasets to select these two and all in
between.

2. Right-click any of the selected datasets.
3. Choose Remove from portfolio...from the popup menu (see Fig. 4.6).
4. Click OK in the appearing alert box.

How to Find Data and Add them to the Portfolio
1. Click Edit —» Find data[Ctrl+f | £ind].

2. Specify the search criteriaand click OK.
3. Select dataset(s) and click Add to portfalio.

How to Sort Data in the Portfolio
1. Right-click inside the portfolio
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2. Choose Sort mode from the popup menu (see Fig. 4.6).
3. Click Alphabetical to sort datain alphabetical order

or
Click Recent first to sort data by date of last open.

Display
Display In Hew Window

Copy

File Properties

Files...

Sort Mode Alphabetical
Cpen Porfolio... Fecent First

Save Portfolio...
Femaowe From Portfolio..

Figure 4.6

How to Add, Remove or Interpret Alias Names
To add an dlias name:
1. Click the Aliastab in the browser.
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2. Right-click in the Alias table to open the popup menu (see Fig. 4.7).

Display
Display In Bew Window

File Properties

Files...

Define alias for data in selected window

List selected alias
List all aliases

Femove selected aliases...

List available alias commands

Figure4.7

3. Click Define alias names for data in selected window.

4. Enter an alias name in the appearing dialog box and click OK. Note that
alias names must begin with aletter.

To remove an alias hame:
1. Right-click the alias name
2. Click Remove selected aliases... from the popup menu (see Fig. 4.7)

Furthermore, the popup menu offers entries to display the dataset, list its prop-
erties and print the full dataset specification.

4.2 Creating Data

How to Create a New Dataset
1. Click File—> New [new, Ctrl+n]

or

Click thebutton |] inthe upper toolbar.

2. Specify the dataset name, expno, procno, dir, and user in the appearing dia-
log box. If one or more datasets are open, the fields are initialized with the
current dataset (see Fig. 4.8).
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3. Click the down-arrow of the Solvent box and choose a solvent from the list,
or type a solvent name.

4. Click the down-arrow of the Experiment box and choose a parameter set
from thelist, or type a parameter set name.

5. Typethe dataset titlein the TITLE box.
6. Click OK.

X

Prepare far & newy expetiment by creating a newy data set and
inttializing itz MMR parameters accarding to the selected experiment type.

MAME exarnld_1H
EXPMO 1
PROCHO 1
DR o
UZER guest
Salvert DOl ~|
Experimert lee current params. LI
TITLE
Praoton A% 300 Automation  Cyclosporin =
=
(88 Cancel Help

Figure4.8

A dataset will be created and initialized with the parameters of the chosen exper-
iment. No fid or spectrum are available yet. They can be created by data acquisi-
tion and data processing, respectively.

4.3 Opening Data

ToPsPIN allows you to open datain severa ways, from the browser, the menu, the
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Explorer or the command line. Furthermore, data can be opened:
* inan existing data window replacing the current dataset.

* inadatawindow which isin multiple display mode, being superimposed on
the current spectra.

* inanew data window which becomes the active window.
Notethat if adataset is aready displayed in one window and it is opened in a sec-

ond existing window, it still replaces the dataset in the latter one. As aresult, the
same dataset will be displayed in two windows (see also command reopen).

How to Open Data Windows Cascaded

By default, anew datawindow appears maximized, filling the entire data field and
covering possibly existing window. You can, however, configure TOPSPIN to open
new windows cascaded. Thisis convenient if you want to open severa data win-
dows and then select one.

To open new windows cascaded:
1. Click Options — Preferences|[set]

2. Click Window Setting in the left part of the dialog box.
Theright part of the dialog box shows the window settings (see Fig. 4.9).

=
Ila"-ﬂndnw zettings
Open newy internal windows "cascaded" rather than "maximized" v
Configure cascaded window Changel

Figure4.9

3. Check Open new internal windows’ cascaded’ rather than ’max’.

4. Optionaly you can configure the cascaded windows by clicking the respec-
tive Change button. Thiswill open the dialog box shown in Fig. 4.10.
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M x|

Define the properties of cascaded windows.

All rumbers must be inthe range 0.1,

They are the fractions of the maximum windows zizes
inthe respective dimensian.

Width of window = 0.5
Height of windoswy = 0.5
H-offset to previous window = 0.1
Y-offzet to previous window = 0.1
U=ze standard values instead of those above = h:. LI
Ok | Cancel
Figure4.10

5. Here you can specify the data window sizes and offsets as fractions of the
maximum window sizes.

6. Click OK to close the dialog box.

How to Open Data from the Browser
In the browser:

1> Left-click-hold adata name, expno or procno and drag it into the data area.

or

or

or

or

or

The datawill be displayed in a new data window.

L eft-click-hold a data name, expno or procno and drag it into an open data
window. The datawill replace the currently displayed data.

L eft-click-hold adata name, expno or procno and drag it into an empty data
window created with Al t+w n.

L eft-click-hold adataname, expno or procno and drag it into amultiple dis-
play data window. The data will be superimposed on the currently dis-
played data.

Right-click adataname, expno or procno and choose Display from the pop-
up menu; the datawill be displayed in the current data window.

Right-click a data name, expno or procno and choose Display in new win-
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dow from the popup menu; the dataset will be displayed in anew datawin-
dow.

or Holdthe ctr1l key and left-click several datasetsto select them or hold the
Shift key and left-click two datasets to select these two and all in be-
tween. Then right-click one of the selected datasets and choose Display
from the popup menu. A new window will be opened showing the selected
datasets in multiple display mode. However, if the current window was al-
ready in multiple display mode, the selected spectrawill be superimposed
on the currently displayed spectra.

How to Open Data from the Portfolio
The portfolio offers the same possibilities to open a dataset as the browser. Addi-
tiona options are;

1> Hit the Enter key to display the highlighted dataset in the current window.

examZd_HH 1 1 Clbio guest
examZd_HC 1 1 Clbio guest
examld_13C 1 1 Chhio guest

examld_1H 1 1 Chhio guest

Figure4.11
1 Double-click adataset to display it in the current window.

How to Automatically Select thefirst expno/procno of a dataset

If you open a dataset from the Browser by clicking a data name, there might be
more that one expno and/or procno available. By default, TOPSPIN then opens a
dialog box from which you can select the desired expno/procno combination (see
Fig. 4.12). You can, however configure TOPSPIN to automatically open the first
available expno/procno combination. To do that:

1. Click Options — Preferences[set].

2. Click Miscellaneousin the left part of the dialog box.

3. Uncheck the item Display expno/procno list when opening data.
4. Click OK to close the dialog box.
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E! examld_13C

This data =&t cortaing several EXPMNO FPROCHO pairs corresponding to several ravwprocessed data file:

Pleaze choose the desired one from the list:
EXPMNO ¥ PROCHD  dim pulsprog “title"

1 d Zgpg30 " 3C{1HY DRX 300 Cholac"
21 el dept135 "C13 DEPT135 DRX 300 Cholac"
an 1l deptds "C13 DEPT4S DRX 300 Cholac"
411 1l deptd0 "C13 DEPTI0  DRX 300 Cholac"
M 1 jinod "C1 3 APT Attached Proton Test DRY 300 Cholac”
=R 1d Zgig30 "C13 Inverse gated  DRX 300 Chalac"

% Show dimipulzprogditle next time Ok

Cancel

Figure4.12

How to Open Data from the Topspin menu
1. To open a dataset:

1> Click the <3 button in the upper toolbar.

or

1 Click File —» Open [open, Ctrl+o] (seeFig. 4.13).
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File Edit “iew Processing Analysis

[ L= e (|

Cpen... [Ctrl O]
Reaopen

Cloge [Cirl Y]
Close All..

Save.. [Ctrl 5]

Frint... [Ctrl P]
Export...
Send To...

Fun...

Delete...

2. Inthe appearing dialog box (see Fig. 4.14)

Figure4.13

Options

x|

O Cipen MMR data stored in standard Bruker format

(8 Open MWR data stared in special formats

™ Open cther file

Required parameters

Erovwser type = IRE Dislog j
Cancel | Helj |
Figure4.14

a) Select the option Open NMR data stored in standard Bruker format.

b) Select the browser type RE Dialog.

¢) Click OK.
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3. Inthe appearing dialog box (see Fig. 4.15).

M= x|
Pleaze specify data zet

MAME =

EXPMO = 1

PROCHG = 1

DR = ko

USER = guest

Ok, | Cancel Broweae | Firl... | Helg |

Figure4.15

a) Specify the dataset name, expno etc.
b) Click OK.

Note that the dataset specification consists of the five variable parts of the data
directory tree, in this case:

C:\bio\data\guest\nmriexam1d_1H\1\pdata\l

The text boxes are initialized with the dataset in the current data window.

How to Open Data from the Explorer, Konqueror or Nautilus
You can open a dataset from the Windows Explorer as follows:
1. Open the Windows Explorer. You can do that in two different ways:

1 from the Windows s tart button. Navigate to the data name, expno or
procno.

or

1 by entering the command exp1 in TOPSPIN. The Explorer showsthe con-
tents of the current dataset procno directory. Navigate to the desired data
name, expno or procno. expl can also be used with the argument top
to open the TopsPIN installation directory, home to open user home di-
rectory or with an absolute pathname to open that directory.

2. Now you can open a dataset with:



64 Dataset Handling

1> drag & drop: click-hold a dataset name or any of its sub-foldersor files
and drag it into the TOPSPIN data area or data window.

or

1 copy & paste; right-click a dataset and choose copy from the popup
menu. In TOPSPIN, click Edit — Paste [paste] (see Fig. 4.16).

Edit “iew Spectromete
Copy

Find data... [Ctrl F]
Figure4.16

Likewise, adataset can be opened from the Windows Search window or Internet
Browser.

How to Open Data from the Command Line

To open adataset from the command line:
1. Enter re
2. Specify adataset in the appearing dialog box (see Fig. 4.15).
3. Click OK

To open anew procno of the current dataset:
1. Enter rep
2. Specify aprocno in the appearing dialog box.
3. Click OK

To open adataset in anew window:
1. Enter rew
2. Specify adataset in the appearing dial og box.
3. Click OK

To open anew procno of the current dataset in a new window:
1. Enter repw
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2. Specify aprocno in the appearing dialog box.
3. Click OK
To open a data browser and read a dataset from there:
1. Enter reb
2. Select adataset from the appearing dialog box.
3. Click Display
Notethat re, rep and reb:
* Replace the datain the currently selected data window.
* Open the datain anew window when they are used after typing A1t+w n

* Add the datain the currently selected window if thisisin multiple display
mode.

whereas rew and repw :
» Always open the dataset in a new window.

How to Open Special Format Data

Apart from the standard Bruker data format, TOPSPIN is able to read and display
various other formats. To do this:

1 Click File —» Open [open, Ctrl+o]

select the option Open NMR data stored in special formats, select the desiredfile
type (see Fig. 4.17) and click OK..

A dialog will appear which depends on the chosen file type. Just follow thein-
structions on the screen.

The following file types are supported:
+ JCAMP-DX - Bruker TopspiN® data stored in JCAMP-DX format
» Zipped TOPSPIN - Bruker ToPsPIN data stored in ZIP format
* WINNMR - Bruker WINNMR data
» A3000 - Bruker Aspect 3000 data

1. Notethat the ToPsPIN data format is identical to the XwIN-NMR data format.
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* VNMR - data acquired on a Varian spectrometer
* JINMR - dataacquired on a Jeol spectrometer
» Felix - 1D data, FID or spectrum, which are stored in FELIX format.

Note that in all cases, the data are stored in asingle data file which is un-
packed/converted to standard Bruker format, i.e. to a data directory tree.

x

Options

& Cipen MMR data stored in standard Bruker format
O Open MWR data stared in special formats
™ Open cther file

Required parameters

File type = JC A MP-D H

Ok Cancel | Helg |

Figure4.17

How to Open a ZIP or JCAMP-DX filefrom the Windows Explorer

Datastored in ZIP or JCAMP-DX format can also be opened directly from the
Windows Explorer. You can do that as follows:

1 drag & drop: click-hold afile with the extension . dx or . zip and drag
it into the TOPSPIN data area or data window.

1> copy & paste: right-click afile with the extension .dx or . zip and

choose copy from the popup menu. In ToOPSPIN, click Edit — Paste
[paste].

4.4 Saving/Copying Data

How to Save or Copy Data
You can save the current dataset as follows:
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1. Click File— Save[ctrl+s].

Thiswill open adialog box (see Fig. 4.18).

[Merpa x|

Options

¥ Copy data set to a new destinstion

" Save data set ina ZIP file

" Save data set in 2 JCAMP-DX file

" Save data of currently displayed region in a text file

" Save parameters as a nevwy expetiment
™ Save digital a2 analog fitered data
i~ Save other file

Reguired patarmeters

File type = Iprncessed data as neww PROCNO;I
o] | Cancel | Help |
Figure4.18

2. Select an option and, if applicable, afile type.
3. Click OK to execute the option.

The six options correspond to the following command line commands:

wrpa - copiesthe current datato a new data name or expno
tozip - convert adataset of any dimension to ZIP format
tojdx - convert alD or 2D dataset to JCAMP-DX format
totxt - convert alD or 2D dataset text format

wpar - Write parameter set

convdta - save digitaly filtered data as analog filtered data
wrp, wra, genfid, wmisc - write variousfiles

How to Save an Entire Dataset
1. Click File— Save[ctri+sg].
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2. Select the option Copy dataset to a new destination [wrpa] and click OK
3. Specify the dataset variables and click OK

How to Save Processed Data
1. Click File— Save[ctrl+s].
2. Select the option Save other file
3. Select Filetype Processed data as new procno [wrp] and click OK
4. Enter aprocessing number (procno) and click OK

How to Save Acquisition Data
1. Click File— Save[ctri+sg].
2. Select the option Save other file
3. Select Filetype Acqu. data as new expno [wra] and click OK
4. Enter aexperiment number (expno) and click OK

How to Save Processed Data as Pseudo Raw Data
1. Click File—» Save[ctrl+s]
2. Select the option Save other file
3. Select Filetype 1r/1i asfid [gen£fid] or 2rr/2ii asser [genser]
4. Click OK
5. Enter adestination expno.
(optionally, you can specify further data path specifications)
6. Click OK

4.5 Deleting Data

How to Delete a Specific Dataset
1> Right-click the data name, expno or procno in the browser, then click Delete...

In each case, adelete dialog will appear. The dialog box for adata expno, for an
isshownin Fig. 4.19.
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[Mdela x|

Options

¥ Delete the zelected EXPROS with all their PROCKOS

" Delete the ravw data files of the selected EXPNOs
i~ Show more 'delete’ optiohs

o] Cancel | Help |

Figure4.19

You can chooseto delete just the raw data, del ete the entire expno with al procnos
or open further delete options. In the later case, the dialog box shown in Fig. 4.20

will appear.

How to Delete Types of Datasets

To delete certain types of datalike 1D raw data, 2D processed data etc..
1> Click File - Delete...
or

1> Enter delete onthe command line.

The dialog window shown in Fig. 4.20 will appear. Here you can select the data
type and selection criteria.
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Delete Options

@ 0 entire data set with all EXPNOSPROCNOS
(8 Acquisition data

" Processed dats

" Data acouired at certain dates

1D ravy data (i)

1D processed data ("M

£ 20330 ravy data (Mser™)

20 proceszed data "2re020..M

& Imaginary processed data (™10

Fequired parameters

x|

Marne = &

Data directory = |C:hs12a

Uzer = guest

Ok, Cancel | Helia |

Figure 4.20

1. Select adatatype option

For each option, the corresponding command appearsin thetitle of thedia og
box. These commands can al so be used to del ete data from the command line.

2. Specify the Required parameters

Note that you can use the wildcards:

Asterix (*) for any character and any number of characters.

Question mark (?) for any single character.

3. Click OK

A dialog box will appear showing the matching datasets. For example, if you se-
lect the option An entire dataset ... :

1. Select dataset entries for deletion (selected entries are highlighted).
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To select multiple entries: click them holding the shi ft or Ctrl key.
2. Click Delete to delete the entire data directory.

If you select the option Acquisition data or Processed data, you can choose be-
tween deleting the data files only and deleting the entire expno or procno direc-
tory, respectively (see Fig. 4.21).

x

Data directory = Chihio

Llser=guest
wild card = *13%
NAME | ExpNO | FILE SIZE

Delete selected EXPMOIS) Delete selected FILE(S) izancel Help

Figure4.21

4.6 Searching/Finding Data

How to Find Data
You can find ToPsPIN data according to various criteria. To start searching do the
following:

1. Click Edit » Find data [Ctrl+f| find]
to open the Find data window (see Fig. 4.22).
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x

Searching will be performed in all data directories
marked in the data directories list below!

A ME
EXPMO
PROCHC
ISER

Title

Pulze Prog.
Ditmensian

Data type

Drate, frorm: mmicd iy
Date, till: oy

exam2d_H

D+20+30

[
[

pectra

Data directories

0K

Reset mask Cancel Helg

Figure4.22

2. Specify the search criteria. Note that:
» Dataset variables are searched that contain the specified string.

« Searchisrestricted to data created between the specified dates. Note that
the acquisition date is eval uated.

The Reset mask button resets the default criteria

3. Click OK

to get alist of datathat fulfil these criteria (see Fig. 4.23).
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& X|
Search result: 11 Data Sets.

exam2d_HC 1 1 Clhio guest

examZd_HC 2 1 Chhio guest

exam2d_HC 3 1 Chbio guest

examZd_HC 4 1

e m2d_HC 8 1 Chhio gues

exam2d_HZ 6 1 Chhio guest

examZd_HH 1 1 Chhio guest

examZd_HH 2 1 Chhio guest

exam2d_HH 3 1 Chhio guest

examzd_HH 4 1 Chhio guest

examZ2d_HH 4 1 Chhio guest

Display Propetties | Save selection...
Select all Add to portfolio Replace portfolio | Cancel
Figure4.23

Note that the current search criteria are preserved until you exit TOPSPIN.

How to Display one of the Found Datasets
In the search result window (see Fig. 4.23):
1. Click one dataset to select it.
Optionaly: click Properties to view the datasets properties.

2. Click Display
to display the selected dataset in the current data window.

Note that if the search result consist of only one dataset, thisis automatically se-
lected and you can skip step 1.

How to Select Data from the Found Datasets
In the search result window (see Fig. 4.23):
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1> Hold the ctr1 key and left-click several datasetsto select these datasets.
or

1> Hold the shi £t key and | eft-click two datasets to sel ect these datasets and
all datasets in between.

or

i Click Select all to select all datasets in the search result.

How to Add Selected Datasetsto the Portfolio
1. Select the desired dataset(s) as described above.
2. To add them to the portfalio:

1 Click Add to portfolio to extend the current portfolio.
or

1 Click Replace portfolio to replace the current portfolio.

How to Save Selected Datasetstoa List
1. Select the desired dataset(s) as described above.
2. Click Save selection...
3. Inthe appearing browser:
a) Navigate to the desired list directory.
b) Enter or select the list filename.
c) Click OK

Dataset lists can be used by the acquisition or by serial processing (command
serial).

4.7 Handling Data Files

How to List/Open the Current Dataset Files

A Bruker dataset is represented by a directory tree which containsfilesin the ex-
pno and procno subdirectories. These files contain the actual data, parameters,
lists etc.
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1 Right-click inside the datawindow and choose Files from the popup menu.

Display Properies...

Save Display Region Ta...
Festore Display Redion From Params. F152

File Froperties...

If the spectrum is displayed, the files in the procno subdirectory are
shown. If the Fid isdisplayed, the files in the expno subdirectory are
shown.

1 Select afile and click Open to view its contents.

Note that this only makes sense for ascii files.

How to List/Open the current Dataset Filesin the Windows Explorer
To list the current dataset files in the Windows Explorer:
1. Click Files— Run...
2. Select Open file explorer [exp1] in the appearing dialog box
3. Click OK

Alternatively, you can enter the command exp1 on the command line. The Win-

et x|

Options

i Open File Explorer

™ Setial Processing

" Execute &L Progratm

™ Execute Python Program
" Execute Macro

Cancel | Helg |

dows Explorer will be opened showing the processed data files (the filesin the
procno directory) of the current dataset. Under Linux a Web browser like KDE
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Konqueror or Gnome Mozillawill be opened.
To open afile:
1 Double-click the file or right-click the folder icon and choose Open

If TOPSPIN data area contains no datasets, the expl command opensthe Explorer
showing the users home directory. When entered on the command line, exp1 can
also be used with the argument top to open the ToPsPIN installation directory,
home to open user home directory or with an absolute pathname to open that di-
rectory.

4.8 Data Consistency Check

TopsPIN maintains audit trail files for compliance with GLP, GMP and FDA
requirements.

The processing command that creates processed data from the raw data, e.g. em,
creates the processing audit trail fileauditp. txt andinsertsthefirst entry. Any
processing command that modifies/updates the processed data, e.g. £t, makes an
additional entry. Furthermore, any command that changes one or more processing
status parameters makes an additional entry. The audit trail can be checked with
the command audi t. This command opens a dialog box (see Fig. 4.24).

[ Audit trail - audit check X|

Options

" iew audit trail of processed data
" iew audit trail of acquisition data
& erify audit trails

 Add 2 comment to audit trail

oK || cancel | Help |

Figure4.24

The first two entries allow you to view the audit trail files. The third entry per-
forms an audit trail check, i.e. a data consistency check. If both raw and processed
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data are consistent, you will get the message shown in Fig. 4.25).

E_- auditcheck x|
audit file for
acquisition: Ok
@ processing. Ok
raw data:  checksum Ok
proc data: checksum Ok

Figure4.25

If the data have been manipulated outside of TOPSPIN, e.g. with third party soft-
ware, the checksum will be inconsistent. Fig. 4.26 shows the message for incon-
sistent processed data.

[ auditcheck x|

audit file for

acguisition: Ok

processing Ok

rawy data; checksum Gk

proc data: Invalid data checksum

Figure 4.26

Thefourth entry in Fig. 4.24 allows you to add a comment to one of the audit trail
files (raw or processed).
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Parameter Handling

5.1 Processing Parameters

Processing parameters can be set/changed in three different ways.
» from the parameter editor: click the ProcPars tab or enter edp

» from the command line: e.g. enter gi
» from acommand dialog box: e.g. wm

How to Set a Processing Parameter from the Command Line
Enter the parameter name on the command line. For example to set the size:
1. Enter si
for 1D data, the following dialog box will appear:

[t x|

Size of real spectrum

51= 3276
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for 2D data, the following dialog box will appear:

x|
Size of real spectrum
5l= [1024

]9 | Cancel |

2. Specify the desired value(s), e.g. 32768 or 32k
3. Click OK

How to Set Processing Parameter s from the Parameter Editor
To open the processing parameter editor:

1> Click the ProcParstab in the Tab bar of the data window.
or

1> Enter edp on the command line.

exam1d_1H 1 1 C:bio guest i = |
Speu:truml PFDCPEFSI .E-u:un‘arsI T'rtIeI P'ulsF‘ru:ugI F‘eaksl Integralsl Samplel Struu:turel FidI
o|s |2
Reference ~ | Reference -
Wircoy SF [MHZ] = 5001900000 Spectrometel
Phaze OFFSET [ppm] = 16457 Lavw field limi
sEeelie SR [Hz] = 0.00 Spectrum ref
F 1 P ——————————
ouneEr o 10768 Size of real s
Integration = — -
HZpPT [Hz] = 0155380 Spectral res
4 I I 3 4 I I *
Figure5.1

At the left of the parameter editor window you will see alist of parameter sec-
tions.

The processing parameter editor supports the following functions:;
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1> Enter (part of) a parameter name in the search field and click &4 .

1 Click a parameter section, e.g. Phase at the left of the dialog box. The sec-
tion becomes highlighted and the corresponding parameters will appear in
the right part of the dialog box.

1 Click in aparameter field, e.g. PHCO, to set the parameter value.
1> Hit the Tab key to jump to the next parameter field.
1 Hit Shi ft+Tab to jump to the previous parameter field.

1 Use the scroll bar at the right of the dialog box to move to parameters fur-
ther up or down in the dialog box.

How to Undo the Last Processing Parameter Change
1> Click the following button:

v Undo last parameter change.

How to Display Processing Satus Parameters
1 Click the following button:
5 Show processing status parameters.

Note that the command dpp opens the parameter editor and automatically shows
the status parameters.

How to Change Processed Data Dimensionality
1 Click the following button:
123 Change data dimensionality.

This changes the number of parameter columns and value of the processing pa-
rameter PPARMOD.

The parameter editor does not allow you to modify status parameters. Processing
status parameters reflect the status of the processed data and are used for further
processing, display or plotting. Changing them can make the dataset inconsistent.
In rare cases, however, it can be useful to change a status parameter and TOPSPIN
allows you to do that from the command line. If, for instance, you want to change
the F1 status parameter MC2 of a 2D dataset, you have to enter:
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smec2

Note that the command s is used for 1D, 2D and 3D dataset. TOPSPIN automati-
cally recognizes the dimensionality of the data and displays the parameter in all
relevant dimensions. Note that, for example, the parameter MC2 only existsin F1.

5.2 Acquisition Parameters

How to Set Acquisition Parameters
Acquisition parameters can be set/changed as follows:
» from the parameter editor: click the AcquPars tab or enter eda
» fromthe command line: e.g. enter td
» from theinteractive parameter adjustment window (enter gs)

How to Set an Acquisition Parameter from the Command Line
Enter the parameter name on the command line. For example to set the time do-
main size:
1. Enter td
for 1D data, the following dialog box will appear:

x

Size of fid

D = IESSSE

2k | Cancel |

for 2D data, the following dialog box will appear:

x

Size of fid (F2, F1)

D= [1oz4 |2z

2k | Cancel |
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2. Specify the desired valueg(s), e.9. 65536 oOr 64k
3. Click OK

How to Set Acquisition Parametersfrom the Parameter Editor
To open the acquisition parameter editor:
1= Click the AcquParstab in the Tab bar of the data window.
or
1z Enter eda on the command line.

Fig. 5.2 shows an example of the acquisition parameter editor with the Experi-
ment parameters displayed.

exam1d_1H 1 1 C:bio guest =10l =l
Spemruml F‘ru:u:F‘arsI ACGIUF'EVSI T'rtlel F‘ulsF‘ru:ugI Peaksl Ir'ltegralsl Samplel Struu:turel Fidl
o|njs | §[EA|
Experiment = | Experirment - |
Wicth PULPROG = zg30 ﬂ Current pulse
Receiver A pnod = [BTe - I Aeouisttion i
e 0 = 65536 Size of fid
HrEiIenE Ms = 16 # of =cans
Porvver - e — =
DS = 2 # of dumtny =
4 I I 3 4 b
Figure5.2

The processing parameter editor supports the following functions:

1> Enter (part of) a parameter name in the search field and click & .

1= Click aparameter section, e.g. Experiment at the left of the dialog box. The
section becomes highlighted and the corresponding parameters will appear
in the right part of the dialog box.

1> Click in aparameter field, e.g. TD, to set the parameter value.
1= Hit the Tab key to jump to the next parameter field.

1= Hit Sshift+Tab tojump to the previous parameter field.
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1> Use the scroll bar at the right of the dialog box to move to parameters fur-
ther up or down in the dial og box.

How to Undo the Last Acquisition Parameter Change
1 Click the following button:

v Undo last acquisition parameter change.

How to Set Pulse Program Parameters
1> Click the following button:

Il Show pulse program parameters [ased]
The button will changeto 4, . To make thisthe default setting:

Click Options — Preferences, click Miscellaneous, check the entry " Show
reduced parameter set (ased)” and click OK.

How to Display Acquisition Status Parameters
1> Click the following button:
5 Show acquisition status parameters.
Note that the command dpa opens the acquisition parameter editor and automat-
ically shows the status parameters.

How to Get Probehead/Solvent dependent Parameters
1 Click the following button:

 Set probehead/solvent dependant parameters [getprosol].

Probehead and solvent dependant parameters can be set up with the command
edprosol.

How to Change Acquisition Data Dimensionality
1 Click the following button:

122 Change data dimensionality.

This changes the number of parameter columns and value of the acquisition pa-
rameter PARMODE.
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How to Set Lock Parameters

Enter the command ed1ock and set the lock parametersin the appearing dialog
box. For adetailed description of ed1ock, please refer to the Acquisition Refer-
ence manual or enter ed1ock? on the command line.

How to Set Routing Parameters

Enter the command edasp and set therouting parametersin the appearing dialog
box. For a detailed description of edasp, please refer to the Acquisition Refer-
ence manual or enter edasp ? on the command line.
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Data Processing

6.1 Interactive Processing

Interactive processing allows full control over the processing sequence. However,
it requires detailed knowledge about the required parameters (see chapter 5.1) and
commands. Therefore, it isonly suitable for the advanced user. New or intermedi-
ate users are recommended to use the Processing Guide for semi-automatic
processing (see chapter 6.2).

How to Process Data with Single Commands

Data can be processed by entering single commands on the command line. A typ-
ical 1D processing sequence would be:

em : exponential window multiplication
ft : Fourier transform

apk . automatic phase correction

sref . automatic caibration (referencing)
abs : automatic baseline correction

This alows you full control over each individual processing step.
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How to Process data with Composite Commands

Data can also be processed with so called composite commands. These are com-
binations of single processing commands. The following composite commands
are available.

« ef :Exponentia multiplication + Fourier transform

* efp :Exponentia multiplication + Fourier transform + phase correction
e fmc : Fourier transform + magnitude calculation

 fp :Fourier transform +phase correction

e gf :Gaussian multiplication + Fourier transform

e gfp : Gaussian multiplication + Fourier transform + phase correction

They can be entered on the command line or clicked from the menu. For the | atter
option:

1> Click Processing — More transforms — Shortcuts

Just like single commands, composite commands can be used in Macros, AU pro-
grams and Python programs.

6.2 Semi-automatic Processing

How to Usethe Processing Guide in Automatic mode

The Processing Guide in automatic mode guides you through the entire process-
ing sequence of data selection, processing, printing and archiving with minimum
user interaction.

1. Click Processing — Processing Guide

The Processing Guide window will appear as an integral part of the current
datawindow (see Fig. 6.1).
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MR Data Processing Guide

Close % & tomatic mocs

=

Open Data Set

Advanced

G

Windowy Function

i'q-

Peak Picking

=

Fourier Transtorm

+
J\_ Integration

Phaze Correction

\4—

Q-

+
ﬂ Plat/Print
EI ppm +
Az Calirstion E
+ [=] |

\/\ E-mail § Archive

Baseline Corr.

Figure6.1

2. Inthe Processing Guide window:
a) Check Automatic mode

b) Click Open data set and click OK to open a dataset manually, e.g. from
the browser or click Browse to open the File Chooser.
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c¢) Click Window function — Fourier Transform — etc.

Each processing step will be executed without user interaction.

How to Usethe Processing Guide in I nteractive mode

The Processing Guide in interactive mode guides you through the entire process-
ing sequence of dataselection, processing, printing and archiving requiring some
user interaction.

1. Click Processing — Processing Guide

The Processing Guide window will appear as an integral part of the current
data window.

2. Inthe Processing Guide window:
a) Uncheck Automatic mode

b) Click Open data set and click OK to open a dataset manually, e.g. from
the browser or click Browse to open the File Chooser.

¢) Click Window function — Fourier Transform — etc.

For each step a dialog box will appear where you can enter options, parameters
etc. For details on theseitems, please refer to the corresponding commandsin the
Processing Reference Guide.

6.3 Processing Data with AU programs

Data processing can be performed by using AU programs. An AU program is actu-
ally a C-program which contains TopsPIN commands (macros) and/or C-language
statements. Various standard AU programs are delivered with TOPSPIN. A typica
1D processing AU programis proc_1d. A simplified version of this AU program
is.

EF

APK

SREF

ABS

AUTOPLOT

QUIT

It executes the commands ef, apk, sref, abs and autoplot. TorunthisAU
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program, just enter proc_1d on the command line L You can create your own
AU programs with the command edau. Note that an AU program must end with
QUIT or QUITMSG("your message"), and that all statements must be specified in
capital letters. For more information on AU programs, please refer to the AU pro-
gram reference manual:

Click Help —» Programming — AU programming

As an dternative to AU programs, you can also write Python programs, which
allow you to use TopsPIN commands, User Interface functions and Graphic func-
tions. For more information:

1 Click Help — Programming — Python Programming

6.4 Serial Processing using Python programs

TopPsPIN allows you to process a series of datasets using serial scripts. The dataset
list and command(s) to be used can be easily setup from the ToPsPIN interface as
follows. Enter the command serial on the command line. Thiswill open the

1. Beforeyou can use any Bruker AU program, expinstall must have been executed once.
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dialog window shown in Fig. 6.2.

x|

Options

¥ Process zpecified data set list with specified =cript
™ Browse for & data set list

" Browse for a serial zcript

£ Edit specified data set list

 Edit specified serial script

7 Creste new data set list

™ Create new serial script

Required parameters
Data zet list (full path) =
Serial script name =
Script location =

Showy data zets during script execution = Ve ;l

Script type =

Cicdata_list
=Er_ermn

C: 1 Shlexpistaninmelistsimac
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Figure 6.2

Here you can set up and start data processing of a series of datasets using scripts,
which can be ToPSPIN macros or Python programs.

The dialog offers you the following options:

Process specified data set list with specified script

Process the datain the specified dataset list using the specified serial script.
The flag Show data setsduring script execution allowsyou to either display
the currently processed dataset or remain on the current dataset.

Browse for a dataset list

Browse for an existing dataset list, starting in the users home directory.

Browse for a serial script
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Browsefor existing serial script. Depending on the parameter Script type, the
browser opens the ../exp/stan/nmr/py for Script type Python or
.Jexp/stan/nmr/lists/mac Script type macro. TOPSPIN, by default, searchesfor
for filesnamed ser *.

Edit specified data set list
View or edit the list specified in the field Data Set List.
Edit specified serial script
View or edit the script specified in the field Serial script name
Create new data set list
Opensadialog box for finding datasets. Proceed as follows:
1. Specify all search criteriaand click OK
2. In the appearing Search result box:
a) Select the desired datasets.
b) Click Save selection..
3. Inthe appearing browser:
a) Navigate to the desired list directory.
b) Enter or select thelist filename.
c) Click OK
Alternatively, you can create adataset list manually. Theformat of alist entry
is.
<name> <expno> <procno> <dir> <user>
An example of adataset list is:

examld 13C 1 1 C:/bio guest
examld 13C 2 1 C:/bio guest
examld 13C 3 1 C:/bio guest

Create new serial script

Opens the appropriate editor to create anew script. For Script type Python,
edpy isexecuted, for Script type macro, edmac is executed. The name of ase-
rial script (macro of Python) must start with sexr . Python scripts must have the
extension . py. A standard example is the python script ser efp.py.
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An example of a simple processing sequence is exponential window multiplica-
tion, Fourier transform and automatic phase correction of a 1D dataset. A TOPSPIN
macro performing this task would be:

ef
apk
A Python programs performing the same task would be:

EF ()
APK()

Note that Python programs are much more versatile than macros. Details on
Python programming can be found under:

Help — Programming — Python programming
Note that serial processing can also be started as follows:
» Click Processing — Serial Processing...
or
e Click File— Run, select Execute Serial script on Data set list and click OK



Chapter 7
Printing/Exporting Data

7.1 Printing/plotting Data

How to Print/Plot from the Menu

The current data window can be printed as follows:
1. From the ToPsSPIN menu:

1 Click the button & in the upper toolbar
or Click File— Print

or Enter printor Ctrl+p

All these actions are equivalent; they open the Print dialog box (seeFig. 7.1).
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[ Print [ctrl+P] - plot -F x|

Options

™ Print active window [prrt]
% Print with layout - start Plot Editor [plot]
™ Print weith layout - plot directly [autoplot]

Required parameters

LAYOLUT = Mﬂslxwp | Apply |

Uze plot lirnits Fill clata set list

£ from Plot Editor Reset Actions

""""""""""""""""""""" £ from wour default portfolio

i~ &= =aved in Plat Editor 7 from portfolio saved in data st
Ok | Cancel | Help |
Figure7.1

2. Inthe Print dialog box:

a) Select Print active window [prnt]
b) Click OK

Before printing starts, the operating system print dialog box will appear. Here
you can, for example, select the printer name and the printer properties.

The Print dialog box (see Fig. 7.1) contains two further options:

Print with layout - start Plot Editor [plot]
If you select this option and click OK, the Plot Editor will be started. This
option is equivalent to entering plot on the ToPsPIN command line.

Print with layout - plot directly [autoplot]

Selecting this option activates the Plot Editor layout list box. Select the
desired layout and click OK to print. Standard layouts are delivered with
TopPsPIN. They usethe Windows default printer. User defined layouts use the
printer defined in the Plot Editor. On a 1D dataset, only 1D layouts are
listed, on a 2D dataset only 2D layouts are listed etc.

For the last two options, the following Required Parameters are available:
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Use plot limits:

o from screen/ CY
The plot limits and maximum intensity are used as they are on the screen
(processing parameter F1P, F2P and CY, respectively).

» from Plot Editor Reset Actions
The plot limits and maximum intensity are set according to the Plot Editor
Reset Actions (right-click inside the Plot Editor data field and choose Auto-
mation to set the Reset Actions).

» assavedin Plot Editor
The plot limits and maximum intensity are set in the specified layout

Fill dataset list:

« from your default portfolio
The portfolio contains the current TOPSPIN dataset plus the data from the
default Plot Editor portfolio.

« from port folio saved in dataset

The portfolio contains the current TOPSPIN dataset plus the data from the
portfolio stored in this dataset.

How to Plot Data from the Processing guide

Printing/plotting data can be done from the Processing guide by clicking the
Plot/Print button. If Automatic mode is checked, the active data window will be
printed asit appearsin the screen. If Automatic mode is unchecked, you will get
the dialog box as displayed in Fig. 7.1.

How to Plot Data with the Plot Editor

The Plot Editor can be started from the Plot Editor or from the command line
(command plot). ThePlot Editor alowsyouto create layoutsand plot data. The
complete functionality is described in the online manual, which can be opened
from the Plot Editor Help menu.

How to Print the Integral list
1. Click the Integralstab of the data window (see Fig. 7.2).

2. Enter print or Ctrl+p toprintit.
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examid_1H 1 1 C:hio guest
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Figure7.2
How to Print the Peak list
1. Click the Peakstab of the datawindow (see Fig. 7.3).
2. Enter printor Ctrl+p
exam1d_1H 1 1 C:bio guest =7 x|

spectrurn | ProcPars | AcquPars | Title| PulsProg | Peaks | integrals | sample| <[ »)

(= B L R T R
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726
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6.41

-

Figure7.3
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7.2 Exporting Data

How to Copy datato Other Applications

Under MS Windows, you can easily copy the data window contents to other ap-
plications. To do that:

iz Click Edit —» Copy [copy].

Thiswill copy the data window contents to:

e theclipboard. After that you can paste the clipboard contents to any Win-
dows application.

¢ the Windows Metéfile file screenDump . wmf in the user properties
directory (enter hist to locate this directory). The Windows Metefile
can be imported by other applications or send to a different compuiter.

Please note:

Some programs, when importing spectra from the clipboard or metafile, do not
display the contained information correctly. Particularly when you resize theim-
ported graphics, sections of thetext, the spectrum, or the axis sometimes have dis-
appeared. Usually thisisonly adisplay problem. When you print the respective
page, the representation is correct.

How to Store (Export) a Data Window as Graphics File

The clipboard and metafile formats are resizable vector formats. In addition to
this, TOPSPIN allows you to save the contents of a data window in agraphicsfile
of selectabletype, e9. .png, .tif, .wnf etc. To do that:

1. Click File > Export.... [exportfile].

2. Navigate to the storage fol der.

3. Enter the destination filename and extension.
4. Click Export

Theresolution of such ascreen dump equal sthe resol ution of your screen.When
you import agraphicsfile into an other program, you may loose information
when resizing the graphics.






Chapter 8
1D Display

8.1 The 1D Data Window

The 1D datawindow consists of adatafield, atitle bar, a Tab bar and buttons. Fig.
8.1 shows a data window with a 1D spectrum.



102 1D Display

maximize
data button
field minimize close
title bar Tab bar button button

\‘;I_IL

Spectrun | ProcPars I\&cunarsI T'rtIeI F'ulseF‘r-:ngI Peaksl ﬁbgralsl Samplel S‘truu:turel Fidl

exam1d_1H 1 1 Cihio guest

'3 \

2 3

3

o

R LL Al "

I | 1 I 1 | 1 1 1 | 1 1 1 | 1 1 I | 1 I 1 | I
10 8 g 4 2 [ppm]
Figure8.1

8.2 Displaying one Dataset in Multiple windows

TopsPIN allows you to display one dataset in multiple datawindows. Thisis, for
example, convenient to view various regions or various objects (spectrum, fid,
parameters etc.) of the same dataset.

How to Reopen a Dataset in a Second/Third etc. Window
1. Select (activate) the desired dataset.

2. Click File —» Reopen [reopen].

Multiple data windows with the same dataset are indicated with a number in
square brackets, e.g. [1], inthetitle bar (see Fig. 8.2).
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Figure 8.2

How to Rescale or Shift one Dataset in Multiple windows

Display manipulation buttonslike *2 and F only work on the active data win-
dow. The same counts for the keys Al t+PageUP and Al t+PageDown. HOwW-
ever, when used with the control key, they work on all windows, for example:

i Hit Ctrl+ *2 |, Ctrl+Alt+PageUp Of Ctrl+Alt+PageDown
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8.3 Changing the Display of a 1D Spectrum or FID

TopsPIN offers buttons to scale or shift the spectrum vertically and horizontally.

How to Change the Vertical Scaling of the FID or Spectrum
1> Hit one of the following the keys:
e Alt+PageUp . Increase the intensity by afactor of 2.
e Alt+PageDown : Decrease the intensity by afactor of 2.
e Alt+Enter : Reset theintensity.

or

1 Click-hold the button and move the mouse:
= Changetheintensity smoothly.

or

1 Click one of the following buttons:

*2 |ncrease the intensity by afactor of 2 [*2].
*8 Increase the intensity by afactor of 8 *8].
f2 Decrease the intensity by afactor of 2[/2].
18 Decrease the intensity by afactor of 8[/8].
Z Resettheintensity [ . vr].

Alternatively, you can enter the corresponding commands as specified between
square brackets[].
To manipulate all data windows, pressthe ctrl key while clicking one of the
above buttons.
How to Changethe Horizontal Scaling of the FID or Spectrum
1> Click-hold the button and move the mouse:

&2 Zoom in/out smoothly.
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or
1 Click one of the following buttons:
(+] Zoomin (increase horizontal scaling) [ . zi].

(=1 Zoom out (decrease horizontal scaling) [ . zo].

(€] Perform an exact zoom viaadialog box [ . zx].
a) Enter the coordinates of the desired region in the dialog box:

x

Fleaze enter the exact coordinates
of the desired expanszion.

F1 [ppm]
From 211.0310
To I-ET.48?E
(] | Cancel |
b) Click OK

v Retrieve previouszoom [ . z1].
0¥ Reset zooming (horizontal scaling) to full spectrum|[ . hr].
i) Reset horizontal (zooming) and vertical (intensity) scaling [ . a11].

il Retain horizontal and vertical scaling when modifying dataset or
changing to different dataset | . keep]. Effects all datawindows.
Alternatively, you can enter the corresponding commands as specified between
square brackets[].

How to Shift a Spectral Region to the L eft or to the Right
i Click-hold the following button and move the mouse:

+ Smoothly shift to left or right.
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or
1 Click one of the following buttons:
+« Shift to the left, half of the displayed region [ . s1].

=+ Shift to the right, half of the displayed region [ . sz].
= Shift to the extreme left, showing the last datapoint [ . s10].
- Shift to the extreme right, showing the first data point [ . s 0].

Alternatively, you can enter the corresponding commands as specified between
square brackets[].

How to Shift the Spectrum Up or Down
To shift the FID or spectrum display up or down:

1= Click-hold the button and move the mouse:

1 Smoothly shift the spectrum baseline up/down.

or
1> Click one of the following buttons:;
F Shift the spectrum baseline to the middle of the datafield [ . su].

+ Shift the spectrum baseline to the bottom of the datafield [ . sd].

Alternatively, you can enter the corresponding commands as specified between
square brackets[].

8.4 Using the Tab bar

Tabs of the data window can be activated by clicking them or by entering the cor-
responding commands, as specified between square brackets, on the command
line. Note that command line commands always work on the currently selected
(active) data window.

The Tab bar can be configured from the User Preference box (command set).
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How to Display the Spectrum
1> Click the Spectrum tab [spec]

examid_1H 1 1 C:hio guest ;|E|£|

SF'ECTFUV”I F‘ru:u:F‘arsI .&.cunarsl T'rtlel F‘ulsF‘ru:ugI F‘eaksl Integralsl Samplel Struu:turel Fidl

L

15 10 5 0 [ppm]

Thisdisplaysthe processed data. If these do not exist, the text * No processed data
available' appears.

How to Set Processing Parameters
1= Click the ProcParstab [edp]

examid_1H 1 1 Cihio guest ;|E|i|

Speu:truml PFDCPEFSI AcunarsI T'rtlel F‘uIsP‘ru:ugI F‘eaksl Irltegralsl Samplel S‘truu:turel Fidl

o|s|u|s|

Reference * | Refererce

Window SF [MHz] = 3001900000 Spectrometel
Phase OFFSET [ppm] = 16457 Loy field limi
Basslis SR [Hz] = 000 Spectrum ref
kel ol = 20768 Size of real =

Integration = — -
HIpPT [Hz] = 0153330 Spectral rfi_l
1 | | r 4 | | 3 |

This opens the processing parameter editor (see also chapter 5.1). The following
extra buttons are available:

v Undo last value change. Can be used to undo multiple changes.
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5 Status parameter display. The button turns green when activated [ dpp] .
123 Change processed dataset dimensionality (parameter PPARMOD).
g Search for specified parameter.
Changed parameters are automatically saved.

How to Set Acquisition Parameters
1= Click the AcquParstab [eda]

examid_1H 1 1 C:hio guest ;|E|£|

Speu:truml F‘ru:u:F‘arsI -E-CCI'JF'EFSI T'rtlel F‘ulsF‘ru:ugI Peaksl Ir'ltegralsl Samplel Struu:turel Fidl

o[ s | o[B8

Experiment  * | Experiment =
Wicth j PLLPROG = 030 7| current puise
Receiver AG mod = Crzilr < I Acquisition
Nuu:le.us 0 = lessas Size of fid
Curations NS = he # of scans

Paomnver e e
1 ps-= 2 # of dummy =7
4 I I [ ] a4 b

Thisopensthe acquisition parameter editor (see aso chapter 5.1)). Thefollowing
extra buttons are available:

v Undo last value change. Can be used to undo multiple changes.
. Show pulse program parameters[ased].
5 Status parameter display. The button turns green when activated [ dpa].
§ Set probehead/solvent dependant parameters[getprosol].
123 Change raw dataset dimensionality (parameter PARMODE).
@4 Search for specified parameter.
Changed parameters are automatically saved.
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How to Edit the Title
Click the Title tab [ed t ]

exam1d_13C 1 1 C:\bio guest =10l x|

Spe::truml F‘rn:n::F‘arsI .&n::un'arsI T'rtIeI PulseF‘ragI F'eaksl Ir'ltegralsl Samplel Stru::turel FidI
O 8o

13C{IH} AN 300 Automation  Cyclosporin

This alows you to edit the title that appears in the data window and on the plot.
[®] Savethetitlefile under its current name.
E Savethetitlefile under anew name.

v Reload thetitle file. Undo modifications since the last save.

How to Edit the Pulse Program
1= Click the PulsProg tab [edcpul]

exam1d_1H 1 1 C:bio guest Ol =

Spedruml F'rn:n::F'arsI .&cun‘arsI T'rtIeI F'U|SEF'FDQI F'eaksl Ir'ltegralsl Samplel S‘tructurel Fidl
B H|o|s|n|E |#]

File Mame = C: =1 3hiexpistanimlistsfppizgs0

finclude <Avance.incl= ;I
1l =ze
Z 30w
dl |
pl*0.33 phl
go=2 ph3l
30m me O to 2 FOizd)
exit .



110 1D Display

Thisallowsyou to edit the current pul se program. Thefollowing extrabuttons are
available here;

[®] Save the pulse program under its current name.
&, Save the pulse program under a new name.
v Reload the pulse program. Undo modifications since the last save.
5 Switch to status pulse program.
E Show the pulse program in an external editor.

n Start the graphical pulse program display [nmrsim].

How to Display the Peak list
Click the Peaks tab

examid_1H 1 1 C:hio guest ;|E|E|

Speu:truml F‘ru:u:F‘arsI .&.cunarsl T'rtlel F‘ulsF‘ru:ugI PEEHSI Integralsl Samplel Struu:turel FidI

: W w[F1 [ppm]
1 §.372 074 ﬂ
2 8,340 0.76
3 g.103 0.20
4 d.054 0.79
B 7706 0.54 j
Figure8.3

This displays the peak list. By default, the peak list shows the following entries:
Peak : the peak number
V(F1) [ppm] : the chemical shift
Intensity: the peak intensity
Display the spectral region around a peak
1= Right-click the desired peak

thiswill open the popup menu shown in Fig. 8.4.
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Show spectrum k |

Delete In correlated window
Remove [

Show detailed infarmation...

Copy
Export...
lrmpor...

Tahle properties. ..
Figure8.4
Here you can choose from the following options:

1 Show spectrum — In correlated window
to open a new data window showing the full correlated spectrum

1z EXpand spectrum — In current window
to change the current data window to spectrum display, showing the region
around the selected peak

1> Expand spectrum — In correlated window
to open a new data window showing the region around the selected peak

Export entriesof the peak list

Entries of the peak list can easily be exported to Excel or any other program
asfollows:

1. For multiple peaks:

Select the desired entries while pressing the ctrl or Shift key
2. Right-click an entry to open the popup menu (see Fig. 8.4)
3. Click one of the following menu items:

* Copy
Copy the selected peak(s) entry to the Clipboard. Equivalent to click-
ing Edit — Copy or hitting ctrl+c. Copied peaks can easily be
pasted in any other application such as Excdl.
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* Export...
Export selected peaks. Opens a dialog box where you can specify the
export file (. cvs, . txt or .xml). Check the box in the lower-left
corner to export the selected peaks only or uncheck it to export the
entire list. Then click Export.

Import a peak List
A peak list from a different dataset can be imported as follows:
1. Right-click an entry to open the popup menu (see Fig. 8.4)
2. Click Import...

3. In the appearing dialog box, navigate to the directory where the list
resides and select the peak list (. xml or .txt).

As such you can import a peak list from a different dataset or a previously ex-
ported list from the current dataset. Note that peak picking commands storethe
peak list in the processed data directory under the name peak . txt.

Delete/remove peaks from the peak list
To delete one peak:

1> Right-click the peak and choose Delete from the popup menu

To delete multiple peaks:
1. Select the peaks while pressing the ctrl or Shift key
2. Right-click one of the peaks and choose Delete from the popup menu
To remove possible duplicate peaks:
1 Right-click any entry and choose Remove — Duplicate peaks
To remove possible peaks outside of the spectrum:
1 Right-click any entry and choose Remove — Peaks positioned outside of
the spectrum

Shortcuts
Double-click apeak : zoom into spectrum, i.e. show region around that peak

Enter key : zoom into spectrum, i.e. show region around selected peak(s))
Delete key : delete the selected peak(s) from the peak list



1D Display 113

Ctrl+c: copy selected peaks to the Clipboard.

Ctrl+a: select all peaks.

Home : select the first peak

End : select the last peak.

Shift+Home : select current and first peak and al in between.
Shift+End : select current and last peak and al in between.

Note that these keys only work when the cursor focusisin the data window.

More features
The right-click popup menu has the following entries (see Fig. 8.4):

Table properties
Set the shown columns and specify their decimal places.

Show detailed information
Show peak information, dataset information and peak picking parameters.

When you movethe cursor over the peak list, the active peak will be highlighted
in blue (see peak 3in Fig. 8.5). If the correlated spectrum is also displayed, a
vertical line moves along, showing corresponding position in the spectrum (see
Fig. 8.5)
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Figure8.5

Assoon asyou click apeak, itisselected and displayed inred (seepeak 1in Fig.
8.5). Note that this peak remains selected, i.e. isused by Enter and Delete,
until adifferent peak is selected.

To extend the peak list with Regions, Type and Index entries, right-click any part
of the header bar.

To sort the peaks according to peak number, ppm value or intensity, click the
header of the respective entry.

Note that when you del ete peaks from the peak list, they are automatically re-
moved from the corresponding file. You cannot undo a delete action.

Peaksareonly availableif peak picking has been done (command pp). The peak
list can be printed with print [Ctrl+p]. List items can be selected with the
mouse, copied with ctrl+c and pasted to other applications, e.g. atext editor.
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How to Display the Integral list
1 Click the Integralstab[1i, 1ipp, 1ippf]

examid_1H 1 1 C:bio guest [1] =10l x|

5pectrum| F'rncF'ars' Acun‘ars' Title| F'ulsF'rng' Peaksl" Sample{_ﬂL
& Chject Integral [ahs] | Integral [rel] |Peaks |Range (F1) from | Bange (F1) ta
—integral 1 21807940.16 1.6664 0 8.603 7872
—Integral 2 20364607 28 1.5843 1] v.arn 7410
| [integral 3 45800321.78 35003 0 7408 7.05§
—Integral 4 131427635149 10.0425 1] B.158 4441
—Inteqral 4 2049246562 1.5658 1] 443849 3.8749
—Integral 6 106831702812 281.6307 1] 2.977 0.304
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05 1.0 [rel]

Figure 8.6

This displays the integral list (upper part of Fig. 8.6). By default, this shows
the following items:

Object : the integral number

Integral [abs] : the absolute integral value

Integral [rel] : therelativeintegral value

Peaks : the number of peaks within the integral range
Range (F1) from: the |eft edge of the integral range
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Range (F1) to : the right edge of the integral range

Please note the difference between the following items:

» selected integral: the entry that has been clicked last (Integral 3in Fig.
8.6). If you right-click an entry, it is selected and you can execute one of
the commands from the popup menu (see Fig. 8.7) The keysEnter and
Delete work on the selected entry.

» activeintegral: the entry on which cursor resides (Integral 1in Fig. 8.6).
The active integral is also marked in the correlated spectrum by a black
vertical line (seelower part of Fig. 8.6 and description below). When you
move the cursor over the integral list, the vertical line in the correlated
spectrum moves along with it and vice versa.

Display the spectral region around an integral
To display the spectral region around a particular integral:
1 Right-click the desired integral
Thiswill open the popup menu shown in Fig. 8.7.

Collapse

Expand all
Collapse all

Showe spectrum b

Delete In correlated window

Define as reference
Calibrate by reference

Copy
Export...
[mpaort...

Tahle propetties. ..

Figure 8.7

Here you can choose from the following options:;

1 Show spectrum — In correlated spectrum
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to open a new data window showing the full correlated spectrum

1 Expand spectrum — In current window
to change the current data window to spectrum display, showing the re-
gion around the selected integral

1 Expand spectrum — In correlated window
to open anew datawindow showing the region around the selected inte-
gral (lower part of Fig. 8.6)

Notethat clicking the marked entry in theright-click popup menuiseguivalent
to pressing of the Enter key.

Export/Import Entriesof theIntegral List

Entriesof theintegral list can easily be exported to Excel or any other program
asfollows:

1. For multiple integrals:

Select the desired entries while pressing the ctrl or Shift key
2. Right-click an entry to open the popup menu (see Fig. 8.7)
3. Click one of the following menu items:

* Copy
Copy the selected integral(s) entry to the Clipboard. Equivalent to
clicking Edit — Copy or hitting ctr1+c. Copied integrals can easily
be pasted in any other application such as Excel.

e Export...
Export selected integrals. Check the box in the lower-left corner to
export the selected integrals only or uncheck it to export the entire
list. Then click Export.

TopsPIN 1.3 supports exporting 1D integralsin . csv format. Future version
will also 1D exporting integralsin . txt format and importing 1D integrals.
These features are already supported for 2D and 3D integrals.

Calibrate Integralsto Compare Spectra

Integralsfrom the current and other spectra can be calibrated with respect to a
reference integral. To do that:

1. Right-click the reference integral and choose Define as reference from
the popup menu. This will determine the calibration constant.
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2. Right-click any integral and choose Calibrate by reference
Thiswill divide al integrals by the calibration constant, setting the refer-
enceintegral to 1.0.

Now you can read any other spectrum, and calibrate its integrals with respect
to the reference integral defined above. To do that:

1. Read the spectrum

2. Enter int to definethe integral ranges (if this has not been done yet)
3. Click the Integralstab
4

. Right-click any integral in the list and choose Calibrate by reference
from the popup menu.

Note that the calibration constant is lost when TOPSPIN is restarted.
Display theintegral list with peaks

Theintegrd listin Fig. 8.6 showsonly integrals. However, if peak picking has
been done, theintegral list also showsthe peakswithin each integral range (see
Fig. 8.8).
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Figure 8.8

Note that theintegral entries can be collapsed, (hiding the peaks) or expanded
(showing the peaks). As soon as one or more integrals entries are expanded,
two extra columns appear showing:

V(F1) [ppm] : the chemical shift of the peak
Intensity: the peak intensity

Depending on whether or not integral s are expanded, the right-click popup
menu contains the following extraitems:
« Expand
Expand the current integral showing all peaks within it.
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* Expand all
Expand all integrals showing all peaks within them.

e Collapseall
Collapse al integrals hiding all peaks within them.

In addition to the integral entry, an individual peak within an integral can be
activated (by placing the cursor on it) or selected (by clicking it). In Fig. 8.8,
peak 7 is selected and the correlated spectrum is displayed. Peak 5 is active
which is aso shown by the vertical line in the correlated spectrum.

Deletean Integral from theIntegral List

To delete oneintegral :
1> Right-click the integral and choose Delete from the popup menu
To delete multiple integrals:
1. Select the integrals while pressing the ctrl or Shift key
2. Right-click one of the integrals and choose Delete from the popup menu

Shortcuts

Enter key : zoom into spectrum, i.e. show region around selected inte-
gral(s))

Delete key : delete the selected integral (s) from the integral list
Ctrl+c: copy selected integralsto the Clipboard.

Ctrl+a: select al peaks.

Home : select the first peak

End : select the last peak

Shift+Home : select current and first peak and all in between
Shift+End: select current and last peak and all in between

Double-clicking an integral will show the peaks within the integral region if
they exist. It they do not exist, it will zoom into spectrum showing the inte-
gra region.

Note that these keys only work when the cursor focus is in the data window.

Morefeatures
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Theright-click popup menu has the following extra entry:
Table properties
to set the shown columns and specify their decimal places

How to view Sample Infor mation
1= Click the Sampletab

=101 x]
Spectrurn | ProcPars | AcguPars | Title | PulsPron | Peaks | Integrals | Sample | Str{_ill
EHEHw[+ -1t ¢

FS
—

Sample Information

Sample ID

Qrigin

Concentration

Diate Prepared
Buffer

Contact

Caomment j

Figure 8.9

This table can be used to fill out any sample information you want to store with

the dataset. Thetable can easily be modified or extended with the following func-
tions:

To select an item: double-click it!

[M] Save the sample information table with the dataset.
] Save the sample information table as default.

v Reload the original table discarding any changes

4 Add anew item to the table. You will be prompted for an identification
name and the desired number of lines
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— Remove the selected item from the table
4+ Move the selected item one place up in the table

4+ Move the selected item one place down in the table

How to Open the Jmol Molecule Structure Viewer
1= Click the Structure tab [ jmo1]:

exam1d_13C 1 1 C:ihio guest =12 x|

Spectrurn | PracPars | AcguPars | Title | PulsPron | Peaks | Integrals | Sarmple | Structure | Fig |

File Edit Display ‘iew hMeasure Extras Help

oE =] 3] B

Select Atoms g Atoms Selected

Figure 8.10

opens the Jmol molecule structure viewer. TopPsPIN 1.3 contains Jmol version 10.
This has the following features:

» Theviewer displays the structure file that residesin the expno of the current
dataset. If this does not exist, the structure file defined by the acquisition
parameter CHEMSTR is displayed. CHEMSTR can define a full pathname
or afilename. In the latter case, thefileis searched for in the directory
defined in the User Preferences. To set this directory, click Options — Pref-
erences, select Directory pathnames, enter adirectory and click OK. If no
structure file is found, you can open one by clicking File — Open in the
Molecule Viewer
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The following structure file types are supported: . xyz, .mol, .pdb,
.cml, .out, .mmlgp, .res, .cif, .gpr, .hin, .nwo.

Secondary structure elements of proteins (backbone, cartoons, ribbons, ...)
can be displayed in selectable sizes and colors.

M ouse button effects:

Rotate amolecule around the x- and y-axis by pressing the left mouse button,
and moving the mouse left/right or up/down, respectively.

Rotate amolecul e around the z-axis by pressing the middle mouse button and
moving the mouse left/right .

Zoom in or out amolecule by pressing the middle mouse button, and moving
the mouse up or down.

RA Smol command scripts are supported. To send a RASmol command to
the currently displayed molecule enter:

1>jmol <RASmol command>
Here are some example:

Ijmol zoom 400

izrjmol ribbon 200

i>jmol color ribbon yellow

You may create TOPSPIN macros containing RASmol commands. Just enter
edmac on the TopsPIN command line and insert the RASmol commandsin
the appearing editor. Here is an example:

jmol load /mystructures/a phahelix.pdb # load a structure

jmol backbone 0.7 # display its backbone with 0.7 Angstrom size
jmol color backbone yellow # change backbone color

jmol background green # change background color

jmol zoom 200 # zoom structure

The available RASmol commands are described in the gmo1 Help menu.

Multiple molecules (or multiple aspects of one molecule) can be displayed
simultaneously. To do that just open multiple data sets or open the same
dataset in multiple data windows and click on the Structure Tab in each
window.
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How to Display the FID
i Click the Fid tab [ £1d]

exam1d_1H 1 1 C:hio guest Ol x|

Spedruml F'rn:n::F'arsI .ﬂ-u::un‘arsl T'rtIeI F'ulsF'rn:ngI F'eaksl Ir'ltegralsl Samplel S‘tructurel Fidl

displaysthe raw data. If these do not exist, the text ' No raw data available’ ap-
pears. The following additional buttons appear at the right of the lower toolbar:

Ji= Show FID in shuffled mode
e Show FID in unshuffled mode

If you open anew dataset, the Spectrum tab is activated, no matter which tab was
selected before. If you switch to any interactive manipulation mode, for example
to phase correction mode, the Tab bar is replaced by atoolbar for that mode.

8.5 1D Display Options

How to Toggle between Hertz and ppm Axis Units
Click the following toggle button in the upper toolbar:
h4, Toggle between Hz and ppm axis units| . hz]

How to Switch on/off the Spectrum Overview display

The spectrum overview shows the entire spectrum at the top of the data window.
It is useful when only a certain region of the spectrum is displayed. In the over-
view, the displayed region is marked as a green area. To switch on the spectrum
overview, click the following toggle button in the upper toolbar:
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1. Switch the spectrum overview display on/off [ . ov]

To shift the displayed region, ssimply click-hold the green areain the overview
spectrum and move the mouse (see Fig. 8.11).

How to Switch Y-axis Display
Click the following toggle button in the upper toolbar:

£l Switch the y-axis display between abs/rel/off [ . y]

Fig. 8.11 shows a data window with the spectrum overview on, ppm axis units, and
absolute y-axis display.

exam1d_1H 1 1 C:hio guest =lol x|

SF'ECTFUVHI F'rn:n::F'arsI .ﬂ-u::un‘arsl T'rtIeI F'ulsF'rn:ngI F'eaksl Ir'ltegralsl Samplel Stru::turel Fidl

[rel]

4

2

Figure8.11
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8.6 Show Display Properties/Regions/Files

If you right-click inside the data window, the following popup menu will appear:

Display Properties. ..

Save Display Region To...
Restore Display Region From FParams. F1/2

File Properties...

Files...

If you choose Display Properties..., adialog box (see Fig. 8.12) will appear.

[.dopt x|

Fleaze zelect the components ta be dizplayed
together with the zpectrum (if available):

Cursar infarmation
Title

Status parameters
Integralz

Integral labels
Peak labelz
huttiplets

Shovy data points

\_‘I‘I‘ITI?I-I?I?I

Cancel

Figure8.12

Here you can check or uncheck the spectrum components that you want to be dis-
played in the data window.

you the Display Properties... dialog box can also be opened from the View menu.
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How to Superimpose the Cursor Information
To superimpose the cursor information on the spectrum:
1. Right-click in the data window and choose Display Properties|[ . dopt]
2. Check Cursor information in the appearing dialog box and click OK

How to Superimpose the Title on the Spectrum
1. Right-click in the data window and choose Display Properties... [ . dopt]

2. Check Titlein the appearing dialog box and click OK

How to Superimpose the main Status Par ameter s on the Spectrum 1

1. Right-click in the data window and choose Display Properties... [ . dopt]
2. Check Satus parameters in the appearing dialog box and click OK

How to Superimpose the Integral Trails/L abels on the Spectrum
1. Right-click in the datawindow and choose Display Properties... [ . dopt]

2. Check Integrals and, if desired, Integral labels in the appearing dialog box
3. Click OK

If no integrals appear, theintegral regions have not been determined yet. Thiscan
be done with the int command.

How to Superimpose Peak L abels on the Spectrum
1. Right-click in the datawindow and choose Display Properties... [ . dopt]

2. Check Peak list in the appearing dialog box and click OK

If no pesk labels appear, peak picking has not been done yet. This can be done
with the pp command.

How to Show Individual Data Points of the Spectrum
1. Right-click in the datawindow and choose Display Properties... [ . dopt]

2. Check Show data pointsin the appearing dialog box and click OK
3. Expand the spectral region where you want to see individual points.

1. These are the status parameters that also appear on the plot.
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How to Display the Main Dataset Properties
1 Right-click inside the data window and choose File Properties

An information box as displayed in Fig. 8.13 will appear.

x

exam1d_1H 1 1 Clhio guest

Dimension (ProcAeguy (101D

Pulse program re ]

Acguisition date 05 apr 2001 09:33:36
Muclei F1:15 MUCT =1H.
SFC1 [MHz] 300.181853756133
Solvent chCl3

Acquired data available  [Yes

Processed data available|Yes
TITLE

Proton AW 300 Automation  Cyclospatin

Close

Figure8.13

Note that thisis status information which cannot be changed.

How to Display a List of Files of a Dataset
1= Right-click inside the data window choose Files

Fig. 8.14 showsthefile list when the Fid tab is active, i.e. when the raw data are
displayed. It is the contents of the expno directory.
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x

Directary = Crbiafdataiguestinmrfexam1d_1HM

Last modified Size in ytes

[Dir

acgu 4
acgus )
audita b 10
fid 3
format.ased 11
format temp 11

prosol_History 14
pulseprogram 12

relations 4
Scon 4
Qpen | Cancel
Figure8.14

Fig. 8.15 showsthefilelist that appearswhen the Spectrumtabisactive, i.e. when
the processed data are displayed. It is the contents of the procno directory.
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x

Directary = Crbinfdatafguestinmrfexam d_1HM ipdatart

Last modified Size in bytes
i :
1r
auditp bt
intrig
meta
meta.ext
outd
parm bt
peak.bd
proc

procs
fitle

]
=

M M = 00 00 &= 00 &= o0 =

Qpen | Cancel

Figure8.15
The contents of any filein the list can be displayed as follows:
1. Select afilename (it will be highlighted)
2. Click Open

Note that this only makes sense for ascii files, e.9. acqu*, proc* or fileswith
the extension . txt.

Dataset files can also be displayed/opened with the command exp1. This opens
the Windows Explorer, or under Linux, the Konqueror or Mozilla, showing the
contents of the procno directory.

8.7 Saving Display Region

The currently displayed spectral region can be stored as follows:
1 Right-click in the data window and choose Save Display Region To...



Thiswill open the dialog box shown in Fig. 8.16.

E‘!Save display region to ... El

Options

% Parameters F1/2 (e.g. used by restore display, ..) [dpl]
= Parameters ABSF1/2 (e.g. used by ‘abst, apkf)
= Parameters STSRISTSI (used by strip §

Cancel |

Figure 8.16

How to Save the Display Region for Re-display
1 Click Parameters F1/2 [dp1]

The saved region can be restored as follows:
1 Right-click in the data window and choose

Restore Display Region from Params F1/2

How to Save the Display Region for Baseline or Phase Correction
1> Click Parameters ABSF1/2
The region will be stored in the processing parameters ABSF1 and ABSF2.
These are used by the commands abs £ and apk £.

How to Save the Display Region for Srip FT
1> Click Parameters STSR/ST S|

The region will be stored in the processing parameters STSR and STSI. These
are used for Fourier Transform commandslike £t and tr £ to perform strip FT.






Chapter 9
2D Display

9.1 The 2D Data Window

The 2D data window consists of adatafield, atitle bar, a Tab bar and buttons.
Fig. 9.1 shows a datawindow with a 2D spectrum.
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data title bar minimize  maximi
I aximize close
field Tab bar button button  button
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Figure9.1

9.2 Changing the Display of a 2D spectrum

TopspIN offers various buttons to scale or shift a 2D spectrum both vertically and
horizontally.

How to Change the Intensity Scaling
1> Click the button:

#= Changetheintensity scaling (contour levels) [ed1ev]

or
1> Hit one of the keys:
e Alt+PageUp : Increasethe intensity by afactor of 2.
e Alt+PageDown . Decrease the intensity by afactor of 2.
e Alt+Enter : Reset theintensity.
or
1 Click-hold the button and move the mouse:
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= Increase/decrease the intensity smoothly.

or
1 Click one of the following buttons:

*=2 |ncrease the intensity (decrease the levels) by 2 [ *2].
=3 Increase the intensity (decrease the levels) by 8 [ *8].
}2 Decrease the intensity (increase the levels) by 2[/2].
18 Decrease the intensity (increase the levels) by 8[/8].
Z Reset the intensity to the last saved intensity (contour levels) [ . vr].

Alternatively, you can enter the corresponding commands as specified between
square brackets[].

To manipulate all data windows, pressthe ctr1 key while clicking one of the
above buttons.

How to Switch on/off Square 2D layout
Right-click inside the datafield and click Square Layout On/Off
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Figure9.2

The F2 scaling will be adjusted to reach a square display.

How to Zoom a 2D spectrum in/out
1= Click one of the following buttons:

] Zoomin[. zi].
=} Zoomout [ . zo].

(€] Perform an exact zoom viaadialog box [ . zx].

x

Pleaze enter the exact coordinates
of the desired expansion.

F2 [ppa] F1 [pprn]
- 1573637
To  |-o&s09 52169
Ok Cancel

a) Enter the coordinates of the desired region in the dialog box.
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b) Click OK

v Retrieve previous zoom [ . z1].
0¥ Reset F2 direction zooming to full spectrum [ . £2r].

Z Reset F1 direction zooming to full spectrum|[. £1r].

o

(] Reset F2- and F1-zooming to full spectrum[.al1].
il Retain horizontal and vertical scaling when modifying dataset or
changing to different dataset. Effects all datawindows| . keep].
Alternatively, you can enter the corresponding commands as specified between
square brackets[].

How to Shift a Spectral Region in the F2 direction (left/right)
1 Click one of the following buttons;
+ Shift to the left, half of the displayed region [ . s1].
-+ Shift to theright, half of the displayed region [ . sz].

or
i Click-hold the button and move the mouse:

#+ Smoothly shift up/down and left/right.

Alternatively, you can enter the corresponding commands as specified between
square brackets[].

How to Shift a Spectral Region in the F1 direction (up/down)
1> Click one of the following buttons:;
4+ Shift the spectrum up, half of the displayed region [ . su].
+ Shift the spectrum down, half of the displayed region [ . sd].

or
1 Click-hold the button and move the mouse:
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«+ Smoothly shift up/down and left/right.

Alternatively, you can enter the corresponding commands as specified between
square brackets[].

9.3 Show Display Properties/Regions/Files

If you right-click inside the data window, the popup menu shown in Fig. 9.3 will
appear.

Display Froperties...

Edit Cantour Levels. ..

Save Display Region To...
Restore Display Redion From Params. F152

File Properties...
Sguare Layout OnfOiff

Files...

Figure9.3

Here you can select various display properties, region setting and file properties. If
you choose Display Properties..., adialog box (see Fig. 9.4) will appear.
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x

Fleaze zelect the components ta be dizplayed
together with the zpectrum (if available):

Cursor information ¥
Title 3
Status parameters r
Integrals v
Integral labels v
Peak labels ¥
Contour levels bar r
Show projections v
“izible projections

Lol " F2 % F1+F2

Cancel |

Figure9.4

Here you can set various display options including parameter, integrals, peaks,
contours and projections.

9.4 Using the Tab bar

The 2D datawindow is atabbed pane. This means its contents depends on the cur-
rently active tab inthe Tab bar. Theindividual tabs are basically the sasme asfor 1D
display (see chapter 8.4). There are, however, some differences, which are dis-
cussed below.
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How to Set Processing Parameters
1= Click the ProcParstab [edp]

The 2D processing parameter editor contains a column for each of the two di-
mensions F2 and F1. Note that not all parameters exist in both dimensions (see

Fig. 9.5).
exam2d_HC 1 1 C:hio guest =0 =
Speu:truml PFDCPEFSI .ﬂu:un‘arsl T'rtlel F‘ulseF‘ru:ugI F‘eaksl Integralsl Samplel Struu:turel Ficl
o|s |#d|
Reference & F2 F1 Frequeri—
WInclony Reference ey
Fhaze Sl= 1024 1024 Size of r
SERElE SF [MHz] = 5001300000 125 75775490 Spectrar
-
P':'”L'Er OFFSET [ppm] = 5570 157 G523 Lovw fiel
[==]
Avtomation - ZR[Hz]= 0.00 0.00 Spectrur
Miscellaneous ™ | HZRPT [Hz] = 4922190 20345055 Spectral o
B L T b
Figure9.5

How to Set Acquisition Parameters
1> Click the AcquParstab [eda]

The 2D acquisition parameter editor contains a column for each of the two di-

mensions F2 and F1. Note that not all parameters exist in both dimensions (see
Fig. 9.6).
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How to Display the Peak list

= Click the Peaks tab

examZd_HC 1 1 C:thio guest

5pectrum| F'rn:u:F'arsl Acun’arsl Title| F'ulsF'rngl PEEHS' Integral{ 1 »

=10l x|

w[F 27 [ppm] w(F 17 [ppm] Intensity Annotation
1 72485 1282981 -32061761 86 pki ﬂ
2 4 25892 744625  -9039344 24 pk2
3 57985 294354 95532402 76 pk3
4 53677 253070  -5559930.29 pkd -
] o
Figure9.7

Thisdisplayslist of peaksif these have been calculated (command pp). Thelist
isbasically the same asfor 1D spectra. The only differenceisthat there are two
columns for the two dimensions now and an extra column for peak annotations:

v(F2) [ppm] : the chemical shift in the F2 direction
v(F1) [ppm] : the chemical shift in the F1 direction
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Annotation: the peak annotation

To specify or edit an annotation, click inside the Annotation field and enter a
character string. The peak annotations are shown in the correlated spectrum (see

Fig. 9.8)
exam2d_HC 1 1 C:bio guest [1] =10l x|
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Figure 9.8

How to Display the Integral list
1> Click the Integrals tab



2D Display 143

exam2d_HC 1 1 Cohio guest =10l x|

gpectrum | ProcPars | AcquPars | Title | PulsProg | Peaks | Intearals | sample | Struuz 1| »
& Ohject Integral [abz] | Integral [rel] wIF21 [ppm] | w(F1) [ppm] Intenzity
FHrteqral 1 0.00 0.0000 1 -
rltegral 2 Q.00 0.0000 1
ntegral 3 0.00 0.0000 1
rltegral 4 19711450.50 10000 1
rltegral 5 o.oa 0.0000 1
| I—Peak G 25731 12625371 -34467035.37
| I—F‘eak 7 5.E356 126 2227 -4532891 75
Hrtegral 7 0.00 0.0000 1 |
Figure9.9

Thisdisplayslist of integralsif these have been calculated (command int). The
list is basically the same asfor 1D spectra. The only difference isthat, when
peaks are shown, there are two columns for the chemical shift:

V(F2) [ppm] : the chemical shift in the F2 direction
V(F1) [ppm] : the chemical shift in the F1 direction

Furthermore, a stored or exported 2D integra list can be imported as follows:
1. Right-click an entry to open the popup menu

2. Click Import...

3. Inthe appearing dialog box, navigate to the directory where the list
resides and select the integral list.

Assuch you can import an integral list from adifferent dataset or a previoudy
exported list from the current dataset. Note that integration commands store
the integral list in the processed data directory under the name inte-
grals.txt. Exported integrals are stored in thefiles <name> . txt and
<name> . reg, where <name > isthe name specified by the user.

How to Display the FID
s Click the Fid tab [£id]
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2D raw dataconsist of aseries of FIDswhich are displayed in arow. Individual
FIDs can be displayed by zooming out. To do that, click = repeatedly. Now
you can shift and zoom in/out the data to display different FIDs (see Fig. 9.10)

exam2d_HC 1 1 Cibio guest =10l x
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Figure9.10

9.5 2D Display Options

How to Switch between Hertz and ppm Axis Unitsin F2 and F1
i Click the following multi-state button in the upper toolbar:

hy Switch between Hz and ppm axis unitsin F2 and F1[ . hz]

How to Switch on/off the Spectrum Overview display
1 Click the following toggle button in the upper toolbar:

£+ Switch the spectrum overview display on/off [ . ov]
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With the spectrum overview on, the datawindow will, for example, look likethis:
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How to Switch on/off the Projection display
1> Click the following toggle button in the upper toolbar:
45 Switch the projection display on/off [ . pr]
With the projections displayed, a 2D dataset looks like this:
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Inthisexample, the F1 projection is selected asindicated by the filled blue square
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whereas the F2 projection is not selected. A selected projection can be rescaled
using thetoolbar rescal e buttons of function keys. If you right-click inside the pro-
jection area of the data window, the following popup menu appesars:

External Projection ..
Internal Projection

Baseline At Center
Baseline At Bottom

Clicking External Projection opens the adialog box where you can specify or
search for a 1D dataset and display this as a projection of the current 2D dataset.

Clicking I nternal Projection calculates and displays the positive projection and
displaysit along with the 2D spectrum.

Clicking Baseline at Bottom or Baseline at Center allows you to put the projec-
tion baseline at the respective positions.

Various other projection features are available. To access them:
click Processing — Calculate projections [proj]

Thiswill open the dialog box shown in Fig. 9.11.



2D Display 147
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Cancel | Help |

Figure9.11

From here, you can cal cul ate positive, negative, sum and disco projectionsand ei-

ther show them with the 2D spectrum or display them in separate data window as

a 1D data. For more details on the corresponding commands (as shown in the

header of the dialog box), please refer to the Processing Reference Manual.
How to Switch on/off the Grid display

i Click the following multi-state button in the upper toolbar:

R Switch between 'no grid’, "axis aligned grid’ and ’fixed grid’ [ . gr]

Fig. 9.12 shows an example of axis aligned grid display.
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Figure 9.12 Axis aligned grid display

How to Display a 2D Spectrum in Contour Mode
1> Click the following button in the upper toolbar:

Switch to contour display mode| . co]

In contour mode, a spectral region looks like this:

5.4 5.2 5.0 4.8 F2 [ppm]
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How to Set the 2D Contour Levels
1 Click the following button in the lower toolbar

#= Edit contour levels[edlev, . 1v]

Thiswill open thefollowing dialog box shownin Fig. 9.13. Contour levels can be
entered manually or they can be calculated.

Manual setup

This allows you to create an arbitrary sequence of levels
1. Enter thelevel valuesinthefields 1, 2, ... at the top of the dialog box.

2. Click Apply to update the display or OK to store the levels, update the
display and close the dialog box.

Calculation

This allows you to easily create a geometric or equidistant sequence of levels.
1. Click one of the following items:

e Multiply with increment
to create a geometric sequence of levels.

e Addincrement
to create a equidistant sequence of levels.

2. Enter the desired Base level, Level increment and Number of levels.
3. Click Fill to display and activate the sequence.

4. Click Apply to update the display or OK to store the levels, update the
display and close the dialog box.

The Contour level sign allows you to select positive levels, negative levels or
both.
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Figure9.13

How to Storeinteractively set Contour Levels
To store contour levelsthat were set interactively, for example by clicking =2 or
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pressing Al t+PageUp:
1 Click the following button in the lower toolbar:

& Storecontour levels|[ . 15]

Thelevels are stored in the file:

/<dir>/data/<user >/nmr/<name>/<expno>/pdata/<procno>/clevels

How to Display a 2D spectrum in Image Mode
1 Click the following button in the upper toolbar:

[E1 Switch to image color display mode [ . im|

In image mode, a spectral region looks like this:

50 48 46 F1 [ppm]

X

5.4 52 5.0 4.8 F2 [ppm]
Note that in image mode, the contours are superimposed, in black, on the image.

How to Display a 2D Spectrum in Oblique M ode
1 Click the following button in the upper toolbar

A= Switch to oblique display mode[ . st]

In oblique mode, a spectral region lookslikein Fig. 9.14.
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5.4 5.2 50 F2[ppm]
Figure9.14

In this mode you can manipulate the display in various ways. Just right-click in-
side the data window and choose one of the options from the appearing popup
menu (see Fig. 9.15)
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How to Rotate a 2D Spectrum in Oblique Mode
Click-hold one of the following button and move the mouse up/down:

X, Rotate around x-axis.

i,% Rotate around y-axis.

How to Switch between Displaying Positive and Negative levels
Click the following multi-state button in the lower toolbar:

+< Switch between positive, negative and both contours|[. 1 ¢].






Chapter 10
3D Display

10.1 Plane Display M ode

3D data can be displayed as 2D planes or as a 3D cube. By default, the first F3-
F1planeisdisplayed (see Fig. 10.1) The plane orientation and number is shown.
The cubein the lower left corner graphically indicates which planeis displayed.
The full 2D display functionality is available (see chapter 9).
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How to Switch to 2D Plane Display

If the 3D cubeisdisplayed you can switch to 2D plane display by clicking one of
the following buttons:

Switch to 2D contour display.
& Switch to 2D image display.
A Switch to 2D oblique display.
How to Display various Plane Orientations

Click one of the following buttons:

12 Show F1-F2 planes.
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23 Show F2-F3 planes.

31 Show F3-F1 planes.

How to Display various Plane Positions (numbers)
Click one of the following buttons:

+ Show the next plane.
— Show the previous plane.
1 Scan planes smoothly.

E Enter the exact plane number.

10.2 Cube Display Mode

How to Display the 3D Cube
Click the following button:

(71 Show 3d cube (see Fig. 10.2).
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Figure 10.2

How to Rotate the 3D Cube
Click-hold one the following buttons and move the mouse up/down:

X, Rotate cube around x-axis.
v Rotate cube around y-axis.

% Rotate cube around z-axis.

How to Scale Up/Down the 3D Cube
1. Right-click inside the datawindow.

2. Choose Larger or Smaller from the popup menu (see Fig. 10.3).

How to Reset the Cube Size and Orientation
Click the following button:

R Reset to default size and orientation.
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How to Switch Depth Cueing on/off
1. Right-click inside the data window

2. Choose Depth Cueing On/off (see Fig. 10.3)

Depth cueing makes data points which are closer to the viewer appear brighter
and those that are further away appear dimmer. This increases the depth effect of
the 3D image.

Larger
smaller

Default View
Depth Cueing On/Off

Spectrum Components. .

Properties. .

Files...

Figure 10.3

How to Display a Cube Front or Side view
Click one the following buttons:

12 Show F1-F2 plane.
23 Show F2-F3 plane.
31 Show F3-F1 plane.

10.3 Using the Tab bar

The 3D datawindow is atabbed pane. This means its contents depends on the
currently active tab in the Tab bar. The individual tabs are basically the same
asfor 1D and 2D display (see chapter 8.4). When you click the ProcPars or

AcquParstab, you will find a parameters column for each of the three dimen-
sions F3, F2 and F1. The Fid tab alows you to display the 3D raw dataas a

series of 1D FIDs. The Peaks tab will display the 3D pesak list with a column
for the chemical shift in each of the three dimensions. Similarly, the I ntegrals
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tab will display the 3D integral list. Peaks and integrals only appear if they
have been cal culated (commands pp and in t, respectively).Whentheintegral
list shows peaks, with a column for the chemical shift in each of the three di-

mensions appears. Likein 2D, astored or exported 3D integral list can beim-
ported (see Fig. 9.4).
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1D Interactive Manipulation

The upper toolbar of the 1D menu offers various buttons for interactive manipula-
tion. If you click such a button, the active data window will switch to the corre-
sponding mode. An interactive manipulation mode is data window specific, i.e. it
only applies to the active window.

11.1 1D Interactive Phase Correction

Manually acquired spectra can be phased corrected automatically, with commands
like apk or apks or, interactively, in phase correction mode.

11.1.1 1D Interactive Phase Correction Procedure

How to Switch to Phase Correction Mode
Click the indicated button in the upper toolbar:

A T i AL AN

/

or enter . ph on the command line.

The Tab bar of the active data window will be replaced by atoolbar (see Fig.
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11.1)
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Figure 11.1 Datawindow in phase correction mode
4~ Theyellow button indicates that you are in phase correction mode.

Some buttons will turn green when they are clicked. Aslong as a button
isgreen, it isactive.

How to Perform a Typical 1D Interactive Phase Correction
For atypical 1D phase correction, take the following steps:

1. Click-hold the button 0 and move the mouse until the until the reference
peak is exactly in absorption mode.

2. Click-hold the button 1 and move the mouse until the entire spectrum is
exactly in absorption mode.

3. Click the button | to save and execute the phase correction and return.

11.1.2 1D Interactive Phase Correction Details

How to Set the Phase Pivot Point

By default, the phase pivot point is set to the biggest magnitude intensity of the
displayed region of the spectrum. To change the pivot point:

1. Right-click on the desired pivot point position
2. Choose Set pivot point from the popup menu (see Fig. 11.1)
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How to Perform Default Zero Order Phase Correction
1. Right-click in the data window

2. Choose Calculate ph0 in the popup menu (see Fig. 11.1)
The spectrum will automatically be corrected according to the calculated value.

How to Perform Interactive Zero Order Phase Correction
1. Click-hold the following button (button turns green):

0 Zero order phase correction (parameter PHCO).
2. Move the mouse until the reference peak is exactly in absorption mode.
3. Release the mouse (button turns grey).

How to Perform Interactive First Order Phase Correction
1. Click-hold the following button (button turns green):

1 First order phase correction (parameter PHC1).
2. Move the mouse until the entire spectrum is exactly in absorption mode.
3. Release the mouse (button turns grey).

How to Perform 90, -90 or 180° Zero Order Phase Correction
1> Click one of the following buttons:

90 Perform 90 zero order phase correction [ . ph90].
91 Perform -90° zero order phase correction [ . phm90].

150 Perform 180° zero order phase correction [ . ph180].

How to Reset the Phase to the Original Values
1> Click the following button:

R Reset zero and first order phase values|[ . phr].

How to Change the M ouse Sensitivity
1> Click one of the following buttons;
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=1 Increase (double) the mouse sensitivity [ . inc].
t=. Decrease (halve) the mouse sensitivity [ . dec].

Il Reset the mouse sensitivity.

How to Return from Phase Correction M ode with/without Save
To return while saving the phase correction to the current dataset:

1> Click the following button:

E]| Save, execute and return [ . sret].

Thiswill perform the following tasks:
« Execute phase correction (command pk).
« Savethe current phase correction values.
* Leave the phase correction mode.

To return without save:
1> Click the following button:

J Return, discarding any changes|[ . ret].

To return while saving the phase correction to the source 2D dataset:
1 Click the following button:
5, Saveto 2D [.s2d].
Thisisonly applicable on rows or columns extracted from 2D data. The

phase values will be saved to the 2D dataset from which the current 1D data-
set was extracted.

11.2 1D Interactive Integration

Integration of 1D data can be done automatically, with the commands abs and 11
or, interactively, as described in this paragraph.
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How to Switch to Integration M ode
i Click the indicated button in the upper toolbar:

S i S A )

or enter . int on the command line.

The Tab bar of the active data window will be replaced by atoolbar (see Fig.

11.2).

exami1d_1H 1 1 Crhiol guest =10l =l
Tl d ffolaf|hs s #|ac 1]x|=(*22 |«
g IMouse Sensitivity: 1.0

T -4.08 ppu / -1224.36 Hz

-

™
o 1l

15 10 5 0 [ppm]

Figure 11.2 Data window in integration mode

The yellow button indicates that the data window isin integration
J mode.

Some buttonswill turn green when they areclicked. Aslong asabutton
isgreen, it isactive.

If integral regions have already been determined, for example with abs or
with a previous interactive integration, these regions are displayed in
the datawindow, along with theintegral values. You can removethem,
change them or add to them, as described below.
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How to Define Integral Regions
To define integral regions interactively:
1. Click thefollowing button (button turns green):
—~ Define integral region interactively.
2. Put thered cursor line at one edge of a peak or multiplet.

3. Left-click-hold and drag the cursor line to the other edge of the peak or mul-
tiplet.

4. Do step 2 and 3 for all regionsto be defined.
5. Click the green button to leave the "define region” mode (button turns grey).
To define integral regions viaadiaog box:
1. Click thefollowing button:
A, Defineregion viadialog.
2. Inthe appearing dialog box:

x

Exact coordinates of integrated area

F1 [ppm]
Fram 4.3
To 4.0
QI Cancel

Enter the exact values for the region limits.
3. Click OK to define the selected region.

How to Select/Deselect I ntegral Regions
To select/deselect all displayed integral regions.
1 Click the following button:
== Select/Deselect all regions.

To select asingle integral region:
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1. Right-click in theintegral region.
2. Choose Select/Desdl ect from the popup menu.

Selected integral regions are indicated by acolor filled integral label. In the Fig.
11.3, the two left most regions have already been selected, the right most region

is currently being selected.
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- Delete
o
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8 T [
Figure11.3

How to Read I ntegral Regionsfrom Disk

You can read integral s regions from disk which have been stored by automaticin-
tegration (command abs) or by a previous interactive integration.

To read integrals:
1. Click thefollowing button:

£3 Read integral regions.

The following popup menu will appear:
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Read 'intrng’
Fead 'intrng' Mo Slope & Bias Corr.
Fead 'intrng' Use Last Slope & Bias
Edit 'introg’

Figure11.4

2. From the popup menu, choose one of the following entries:

* Read’intrng
to read the last saved integral regions and apply the saved slope and bias
correction values.

e Read’intrng’ no slope & bias corr.
to read the last saved integral regions but do not apply the saved slope
and bias correction values.

e Read’intrng’ uselast dope & bias
to read the last saved integral regions applying the last slope and bias
correction values.

e Edit’intrng’
to edit thefile (int rng) that contains the integral regions and slope and

bias correction values. Changes in this file are automatically shown on
the screen.

How to Perform Interactive Bias and Slope Correction
To perform interactive bias correction:
1. Select theintegral(s) that you want to correct (right-click in the region).
If nointegral is selected, bias correction will work on all integrals.
2. Click-hold the following button (it turns green) and move the mouse,
/b Integral bias correction.
until the integral biasis correct.
3. Release the mouse (button turns grey).
To perform interactive slope correction:
1. Select theintegral(s) that you want to correct (right-click in the region).
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If nointegral is selected, slope correction will work on all integrals.
2. Click-hold the following button (it turns green) and move the mouse,

/% Integral slope correction.

until the integral slope is correct.
3. Release the mouse (button turns grey).

How to Set the Limit for Bias Deter mination
1> Click the following button:

# Limit for bias determination.

How to Change the M ouse Sensitivity
1> Click one of the following buttons:;

-1 Increase (double) the mouse sensitivity [ . inc].
t~. Decrease (halve) the mouse sensitivity [ . dec].

Il Reset the mouse sensitivity.

How to Calibrate/Normalize Integrals

Calibrating integrals means setting the value of areferenceintegral and adjusting

all other integrals accordingly. To do that:
1. Right-click in the reference integral region.
2. Choose Calibrate from the popup menu (see Fig. 11.5).
3. Enter the desired value for the reference integral and click OK

Normalizing integrals means setting the sum of all integrals and adjusting indi-

vidual integral values accordingly. To do that:
1. Right-click in the reference integral region.
2. Choose Normalize from the popup menu (see Fig. 11.5).
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3. Enter the desired sum of al integrals and click OK

Selectf Deselect

Calibrate

MHaormalize
Lastscal
Delete

Figure 11.5

Cdlibrating and normalizing only effects the current dataset. To scaleintegrals
with respect to a reference dataset, choose lastscal from the right/click popup
menu (see below).

How to Scale Integralswith respect to Different Spectra

Integrals can be scaled with respect to the last spectrum that was integrated inter-
actively. To do that:

1. Right-click in the reference integral region.
2. Choose Lastscal from the popup menu (see Fig. 11.5).

As such, you can compare integral s of different spectra. Note that this only make
sense for spectra which have been acquired under the same experimental condi-
tions. The scaling factor is stored in thefile:

<tshome>/prog/curdir/<user>/intscale

How to Delete Integral Regions from the Display
To delete the selected integral regions from the display:
1> Click the following button:
na Delete selected integral regions from the display.

To delete asingle integral region from the display:

1. Right-click intheintegral region.

2. Choose Delete from the popup menu (see Fig. 11.5)
To delete all integral regions from the display:

1 Click the following buttons:
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== Select al integral regions.

xa Delete selected integral regions from the display.
Note that regions are only deleted from the screen. Regions which are saved on
disk (inthe intrng file) are not affected.

How to Scale Selected Integrals

Integral scaling only manipulates selected integrals. However, if no integrals are
selected, it works on all integrals.

1 Click one of the following buttons:

*9  Scale up selected integrals by afactor of 2.
f2 Scale down selected integrals by afactor of 2.
# Scale selected integrals up/down smoothly.

To scale up/down integrals by afactor entered viaa dialog:
1. Click thefollowing button:

=y Scaleintegralsviaadialog.
2. Enter ascaling factor, e.g. 2.5. in the appearing dialog.

x

Scale zelected integrals

Scaling Factar Im

Ok, | Cancel |

3. Click OK to apply thisfactor.
To scaleall integrals to the same height:
1 Click the following button:
= Scae/unscale all integrals to the same height.

Theindividual scaling factor for each region is displayed above the integral .
Clicking this button again rescales al integrals to their original height.
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How to MovethelIntegral TrailsUp/Down
To move theintegrals (selected and unsel ected) up or down:
1 Click one of the following buttons:
4+ Theleft edge of the lowest integral is put just above the baseline.

F Theright edge of the highest integral is put at 3/4 of the window height.

1 Shift dl integral trails up/down smoothly.

How to Cut Integral Regions
1. Click thefollowing button (button turns green):
1 Cutintegral region.

2. Movethered cursor lineinto an integral region to the position where it must
be cut and click the left mouse button.

3. Do step 2 for each integral region that must be cut.
4. Click the (green) button to leave the cut integral mode (button turns grey).

How to Save Integral Regions
1. Click thefollowing button:
[ Saveintegra regions.

The following popup menu will appear:

Save Redgions To ‘intrng’

Save Redgions To ‘reg’

Export Regions To Relaxation Module
Save & Show List

Figure11.6

2. Choose one of the following entries:

e Saveregionsto’intrng’
Savethe currently displayed integral regionsincluding the slope and bias
correction values.
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e SaveRegionsto'reg’
Savetheintegral regionstothefile reg.

* Save& showlist
Savethe currently displayed integral regionsincluding the slope and bias
correction values and show the integrals on the screen.
How to Undo the Last Region Operation
1 Click the following button:

v Undo the last region operation.

How to Return from the I ntegration Mode with/without Save
To return and save the integral s to the current dataset:
1> Click the following button:
E| Saveintegralsandreturn|[. sret].
As such, you will:

» savetheintegral regions and corresponding slope and bias corrections
tothefile intrng.

« savetheintegral regions, slope and bias corrections and integral val-
uestothefile integrals. txt. Thisfileisdisplayed when you
click the I ntegrals Tab.

« leavethe integration mode.
To return without save:
1 Click the following button:

J Return, discarding any changes| . ret].

11.3 1D Interactive Calibration

A 1D spectrum can be calibrated (referenced), automatically, with the command
sref or, interactively, as described below.

How to Switch to Calibration Mode
1 Click the indicated button in the upper toolbar
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AT i AL AN

or enter . cal onthe command line. The Tab bar of the active data window will
be replaced by atoolbar.

exam1d_13C 1 1 C:hio guest =10 x|
[« ]

-0.005 ppm / -0.3736 Hz / 75.40459963 | MH=

DEFINE REFEEENCE FEEQUENCY
Define: Left-click inside data window

0.2 0.1 0.0 - 0.1 [ppm]

Figure 11.7 Datawindow in calibration mode

A The yellow button indicates that the data window isin calibration
* mode.

How to Calibrate a Spectrum Interactively
In calibration mode:
1. Position the red cursor line at the reference peak.
2. Left-click at that position.
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The following dialog box will appear:

x

Spectrum calibration freguency

Cursar fregquency in ppm: Im

Ok | Cancel |

Note that the units (Hz or ppm) correspond to the axis units of the display.
3. Enter the frequency you want to assign to the reference peak.
4, Click OK

The spectrum will be calibrated and re-displayed. TopspIN will automatically
leave calibration mode.

11.4 1D Multiple Display

The multiple display mode allows you to display multiple superimposed spec-
tra.The spectrawill be ppm aligned or Hz aligned, according to the selected axis
unit. Each spectrum can be individually shifted and scaled allowing exact align-
ment of corresponding peaksin different spectra. The number of superimposed
spectrais unlimited.

Although multiple display is normally used for spectra with matching nuclei, it
allows you to superimposed spectra with non-matching nuclei. You will get a
warning that the nuclei do not match. Just just click OK to continue.

How Switch to Multiple Display Mode and Read Multiple Spectra

One way to superimpose datain multiple display is to read one dataset, switch
to multiple display mode and add other datasets:

1. Read a 1D dataset.
2. Clickthe = button in the upper toolbar or type . md on the command line.

The data window will switch to multiple display mode.
3. Add adataset as follows:

1 Left-click-hold the dataset in the browser and drag it into the data win-
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dow.
or

1> Right-click the dataset in the browser and choose Display from the popup
menu.

or
1 Enter re and specify the additional dataset in the appearing dialog box.

Another way to superimpose datain multiple display isto read multiple datasets
simultaneously:

1. Inthe browser or portfolio:
1 Hold down the ctr1 key and click multiple datasets to select them.
or

1 Hold down the shi £t key and click two datasets to select these two and
all datasets in between.

2. Right-click any of the selected data:

1 Choose Display from the popup menu.
Thiswill show thedatain the active datawindow if that isin multiple dis-
play mode or, otherwise, show the datain a new window.

or

1 Choose Display in new window from the popup menu.
Thiswill show the datain a new window.

In multiple display mode, the Tab bar of the active data window is replaced by
atoolbar. Fig. 11.8 shows three comparable 1D spectra and the sum of al three.
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Figure 11.8 Datawindow in multiple display mode

Theyellow button indicates that the data window isin multiple display

1l
‘- mode.

Some buttonswill turn green when they areclicked. Aslong asabutton
isgreen, it is active.

Furthermore, the browser/portfolio is split in two parts as shown in Fig. 11.9.

i e -
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Figure11.9
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The additional lower part shows:
¢ which datasets are displayed in the active data window.
e which datasets are selected (these are highlighted).

How to Select/Deselect Datasets
To select a dataset:
1> Click in the corresponding areain the data window.
or Click the small sguare at the upper right of the spectrum.
or Click the corresponding entry in the lower part of the browser/portfolio.
In the lower part of the browser/portfolio, you can:
1> Click one dataset to select it.
or Hold down the ctr1 key and click multiple datasets to select them.

or Hold down the shi £t key and click two datasets to select these two and
all datasetsin between.

When you select a dataset, the corresponding small squareisfilled (seeFig. 11.8)
and its entry in the lower part of the browser is highlighted (see Fig. 11.9).

Note that:
¢ no spectrum selected = al spectra selected

« scale/shift buttons of the data window toolbar only work on selected
spectra

To deselect a dataset:
1> Select adifferent dataset.
To deselect all datasets:
1> Click the following button:
4 Deselect all datasets.

How to Remove a Dataset from Multiple Display
1. Select the dataset(s) you want to remove.

2. Click the following button:
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i, Remove selected data from the screen.
Note that the dataon disk are not affected. Furthermore, the first spectrum cannot
be removed from the screen.

How to Display the Sum or Difference Spectra
1 Click one of the following button (button turns green):

A Show the difference between the first and the sum of the other datasets.

= Show the sum of al datasets in the multiple display window.

How to Save the Sum or Difference Spectra
1. Click thefollowing button:

[F] Savethedisplayed sum or difference spectrum.
2. Inthe appearing dialog box, specify the destination procno.

How to Display the Next/Previous Name/Expno

To compare a series of spectrayou can interactively increment or decrement the
dataset name or expno. A dataset name is incremented according to the |CON-
NMR naming convention of increasing extensions, e.g. name.001, name.002 etc.

1 Click one of the following button (button turns green):

E— Show the previous name/expno.
E+ Show the previous name/expno.

Ei Settheincrement options. Clicking this button will open the following
dialog:
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M x|

Data zet increment options:
Incremert

= Expno
i~ Mame

Expno increment |1

Prezerve individual scaling v
: Cancel |

Here you can choose to increment the expno or name, set the expno incre-

ment and switch individua scaling on/off.

How to Toggle between Superimposed and Stacked Display
1> Click the following button:

41 Toggle between superimposed and stacked display.

How to Shift and Scale Individual Spectra

To comparetheintensity and chemical shift of corresponding peaks, you can shift
and scale individual spectra. To do this:

Display the spectrain multiple display mode as described above.

Expand the spectrato display the desired region or peak.

Select one of the spectra(e.g. by clicking it in the lower part of the browser).
Click-hold the %g button and move the mouse to align the intensities.

5. Click-hold the *% button and move the mouse to align the peak positions.

A w DR

Thealignment can befacilitated by showing the difference spectrum ( £ button)
and minimize that. Clicking the R button resets individual scaling and shifting.

The performed scaling and shifting are displayed in the data window (see Fig.
11.10 and 11.11).
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How to Switch on/off the Display of Datapaths and Scaling Factors
1= Click the following button:

I Switch on/off display of datapaths and scaling factors.
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How to Return from Multiple Display mode
1> Click the following button:
J Return from multiple display mode [ . ret].

How to Set the Colorsof the 1%, 2"d . Dataset

The colors of the different datasetsin the multiple display mode can be set in the
User preferences dialog box. To set, for example, the color of the second spec-

trum:

1> Click Options— Preferencesand click the Change button for theitem Color
of 2nd 1D spectrum.

11.5 1D Interactive Baseline Correction

Baseline correction can be performed with commands like abs or absd or, inter-
actively, as described below.

How to Switch to Baseline Correction Mode
i Click the indicated button in the upper toolbar:

¢It/vki|ﬂ}u

or enter . bas1 onthe command line.

The Tab bar of the active data window will be replaced by atoolbar (see Fig.
11.12).
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Figure 11.12 Data window in baseline correction mode

The yellow button indicates that the data window isin baseline correc-
tion mode.

Some buttonswill turn green when they are clicked. Aslong asabutton
isgreen, it is active.

Y

How to Perform Polynomial Baseline Correction
1. Click the following button (button turns green):

|- Perform polynomial baseline correction.

In the data window, ared horizontal line will appear as well as the equation
that describes the polynomial function:

f(X) = A+ B*x + C*xZ + D*x° + Ex?

2. Click-hold button A and move the mouse until the red line coincides with
the first point of the spectrum.

3. Repeat step 2 with the buttons B, C, D and E until the red line coincides
with the entire baseline of the spectrum.

How to Perform Sine Basaline Correction
1. Click thefollowing button (button turns green):
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f~. Perform sine baseline correction.

A red horizontal line will appear as well as the equation describing the sine
function:

f(X) = A + B*sin(C*x + D)

2. Click-hold button A and move the mouse until the red line coincides with
the first point of the spectrum.

3. Repeat step 2 with the buttons B, C and D until the red line coincides with
the entire baseline of the spectrum.

How to Perform Exponential Baseline Correction
1. Click thefollowing button (button turns green):

t~ Perform exponential baseline correction.

A red horizontal line will appear as well as the equation describing the ex-
ponential function:

f(x) = A + B*exp(C*X)

2. Click-hold button A and move the mouse until the red line coincides with
the first point of the spectrum.

3. Repeat step 2 with the buttons B and C until the red line coincides with the
entire baseline of the spectrum.

How to Preview the Baseline Corrected Spectrum

Before actually performing the baseline correction, you can preview the result by

displaying the difference between the uncorrected spectrum and thered correction
line.

To do that:
1. Click thefollowing button (button turns green):
& Preview corrected spectrum (show difference).
The corrected spectrum will be displayed in red.

2. If thebaselineis correct, click the B button to save the correction. If fur-

ther correction is needed, click the & button to show the original spectrum
and the red correction line.
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How to Reset the Basdgline Correction Line
1. Click thefollowing button:

0 Reset the red correction line to zero.
If the difference spectrum is displayed (the [ &4 buttonis active), clicking the
reset button will restore the original spectrum.

How to Change the M ouse Sensitivity
1> Click one of the following buttons:

=1 Increase (double) the Mouse Sensitivity [ . inc].
t~. Decrease (halve) the Mouse Sensitivity [ . dec].

Il Reset the Mouse Sensitivity.

How to Save the Baseline Correction and/or Return
To return while saving the baseline correction:

1 Click the following button:
E]| Save baseline correction and Return [ . sret]

Thiswill perform the following tasks:
« Execute the baseline correction [bcm].
* Savethe baseline correction values A, B, C, D and E.
« Leave the baseline correction mode.

To return while discarding any changes.
Click the following button:

J Return, Discarding any changes| . ret].

How to Perform Cubic Spline Baseline correction
1> Click the following button:

#* Define points for cubic spline baseline correction.

The toolbar of the data window will change as shown in Fig. 11.13.
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Figure 11.13 Data window in spline baseline correction mode

The cursor linein the data window turnsred. If alist of baseline points already
exists, you are prompted to overwrite or append to these points. If you choose Ap-
pend, the labels of the existing points are displayed on the screen. If you choose
Overwrite, no labels are displayed. Nevertheless, the existing points are only
overwritten when you define and save new points.
To define new basdline points:
1. Movethe cursor line to a baseline point and left-click at that position.

2. Dothisfor at least five baseline points.

Fig. 11.13 shows aspectrum with five defined baseline points. Notethat herethe
points have been chosen at the right part of the spectrum for display reasons on-

ly.
How to Delete Spline Baseline Points from the screen

To delete one baseline point:
1. Right-click the baseline point position in the data window.
2. Choose Delete Current from the popup menu (see Fig. 11.14).
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Figurel11.14

To delete all baseline points:
1. Right-click any position in the data window.
2. Choose Delete All from the popup menu (see Fig. 11.14).

How to Return from Cubic Spline Baseline mode with/without Save
To return while saving the baseline points:
1 Click the following button:
EJ| Save baseline pointsand Return [ . retsab].
To return while discarding any changes:
1> Click the following button:
J Return, Discarding any changes| . ret].

Alternatively, you can right-click in the datawindow and choose Save & Quit or
Quit, respectively.

11.6 1D Interactive Peak Picking

Peak picking can be performed, automatically, with the commands pps or, interac-
tively, in the peak picking mode.



188 1D Interactive Manipulation

How to Switch to Peak Picking Mode
i Click the indicated button in the upper toolbar:

A T LA N

or enter . pp on the command line.

The Tab bar of the active data window will be replaced by atoolbar (see Fig.

11.15).
=101 x|
B x|t nd x[H J] |« » ]

-0.97 ppm / -433.04 Hz
CY = 20.00 rel

MAXT = 19.50 rel

MI = 0.00 rel

5 10 15 20 [-1e6] F*

i Ll 1

0

10 8 6 4 2 [ppm]

Figure 11.15 Data window in peak picking mode
i+ The yellow button indicates that you are in peak picking mode.

Some buttons will turn green when they are clicked. Aslong asabuttonis
green, it isactive.

Note that the 8 button is automatically activated, i.e. you are in Define peak
picking range mode

How to Define New Peak Picking Ranges
1. Put the cursor at the upper-left corner of a peak picking range.
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2. Left-click-hold and drag the mouse to the lower-right corner of the range.

The peak picking range will be marked green. The minimum and maximum
intensity are set and the peaks in the range are picked and displayed.

3. Repeat step 1 and 2 for each peak picking range to be defined.
4. Click the green button to leave the "Define peak picking range" mode.

Note that the parameters Ml and MAXI are set to the lowest minimum and the
highest maximum intensity, respectively, of al ranges.

How to Change Peak Picking Ranges
1. Click thefollowing button (button turns green):

M, Change peak picking ranges.
2. Put the cursor on one of the edges of the peak picking range.
The cursor turnsinto a double-headed arrow.
3. Left-click-hold and drag the peak range edge to its hew position.
4. Optionaly: repeat step 2 and 3 for the other edge and for other peak ranges.
5. Click the green button to leave the "Change peak picking range" mode.

How to Pick Peaksin Peak Picking Ranges only

Peaksin apeak range are automatically picked when the range is defined.If peaks
have been deleted from arang, they can be picked again as follows:

1. Right-click inthe datafield.
2. Choose Pick Peaks On Ranges from the popup menu.

Alternatively, you can enter pp1 on the command line. This command can be en-
tered in Interactive peak picking mode or in the normal display mode.

How to Delete all Peak Picking Ranges

i Clickthe % button in the data window toolbar.

or

1 Right-click in the data field and click Delete All Rangesin the popup menu.
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How to Define Peaks M anually
1. Click thefollowing button (button turns green):
Jt. Define peaks manualy.
A red vertical line will appear in the data window.

2. Put thered cursor line at the desired peak and click the left mouse button.
The peak label will appear at the top of the data window.

3. Repeat step 2 for each peak to be defined.
4. Click the green button to leave the "Define peaks' mode.

How to Pick Peaks Semi-Automatically
1. Click the following button (button turns green):
41, Define peaks semi-automatically.
2. Move the cursor into the data window.
3. Put the cursor line near the desired peak.
4. Left-click to pick forward
or
Right-click to pick backward (see Fig. 11.16).

A red cursor line will appear at the nearest peak whose intensity is between
MI and MAXI.

5. Right-click to add the selected peak to the peak list (see Fig. 11.16).

Add Peak To List
Pick Backward
Figure11.16

The peak label will appear at the top of the data window.
6. Click the green button to leave the "define peaks semi-automatically" mode.

How to Delete Peaks from the Peak List
To delete a specific peak:
1. Right-click on adefined pesk.
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2. Choose Delete peak under cursor from the popup menu (see Fig. 11.17).

Celete All Peaks

Delete Peak Lnder Cursar

Delete All Regions
Delete Region Under Cursaor

Fick Peaks On Ranges
Show Feak List

Set hl

Set MAX

Figure11.17

To delete all peaks:

i Click the . button in the data window toolbar.

or

1 Right-click inthe datafield and click Delete All Peaks in the popup menu.

How to Return from Peak Picking M ode with/without Save
To return while saving the peak list and peak ranges.

1> Click the following button:

E]| Savethe Peak Region and Peak List and Return [ . sret].

Thiswill:

e Savethepeak list tothefile peak . txt and the peak rangesto the
filepeakrng.

« Leave the peak picking mode.
To return while discarding any changes:

1 Click the following button:

J Return, discarding any changes|[ . ret].






Chapter 12

2D Interactive Manipulation

The upper toolbar of the 2D menu offers various buttons for interactive manipula-
tion. If you click such a button, the active data window will switch to the corre-
sponding mode. An interactive manipulation mode is data window specific, i.e. it
only applies to the active window.

12.1 2D Interactive Phase Correction

2D spectra can be phase corrected interactively in both the F2 and F1 direction by
selecting certain rows and/or columns and phase correct them.

12.1.1 2D Interactive Phase Correction Procedure

How to Switch to 2D Interactive Phase Correction
Click the corresponding button in the upper toolbar asindicated below:

d 3d| 4 4 5| Ay

or enter . ph on the command line.
The Tab bar of the active data window will be replaced by atoolbar. Fig. 12.1
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shows an exampl e of an unphased 2D inverse spectrum.
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A |Bi & cl|E J |« |
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Figure 12.1 Data window in phase correction mode

The yellow button indicates that you are in phase correction mode.

Toggle the contour display on/off.

I

Switch to phase row mode to display rows of selected peaks.

1=

c] Switch to phase columns mode to display columns of selected peaks.

Savethe phase valuesto the 3D datafrom which this 2D was extracted.

o

Return.
o

How to Perform a Typical 2D Interactive Phase Correction

In thisexamplewewill perform F1 phase correction (columns) only. Takethefol-
lowing steps:

1. Select two or more peaks in different parts of the spectrum. To do that:

a) Zoom in on apeak by drawing abox around it. To do that, click-hold the
left mouse button and move the mouse (see Fig. 12.2).

b) Right-click at the peak position and choose Add from the popup menu.
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Figure12.2
c) Click the (z; button to display the full spectrum.
d) Zoom in on the next peak and add in the same way as the first one.
€) Zoom in on the next peak etc.
Fig. 12.3 shows an example of three selected peaks.
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Figure 12.3

2. Click the button €] to phase correct the columns (F1).

A new datawindow called Phase 2D will appear showing the columns of the
selected peaks (see Fig. 12.4).

rhase 2D : exam2d_HC 1 1 C:bio guest =10 =|
A %0 1 R0 0| a s 0+ =0 = |H o K
pivot = 128.44 ppm  Phase increment = 0.20 phl = 0.00 phl = 0.00
Column 417 {7.2569 ppm ||
MM—VM
Column 899 {.9748 ppm ||

Figurel12.4
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Note that the toolbar and the right-click popup menu offer the full 1D phase
correction functions.

By default, all columnsare selected asindicated by thefilled blue squaresll.
The red vertical line indicates the default pivot point in the upper column.

3. A typical way to perform phase correction is:

» Click-holdthe 0 button for zero order correction and move the mouse
until the reference peak of the first column is exactly in absorption mode.

e Click-hold the 1 button for first order correction and move the mouse
until the reference peak in other column is exactly in absorption mode.

 Click the E|| button to execute, save and return (see Fig. 12.5).

B rhase 2D : exam2d_HC 1 1 Cobio guest =10l =|
Al%0 1 R|[90 wm|aw 0+ -0 =% |H g K
piwot = 128.44 ppm  Phase increment = 0.20 ph0 = 283.36 phl = -180.80
Column 417 {7.2569 ppm ||

If
_G_Qlumn_ﬁﬂﬂiﬁlaﬂlp_p_m—.v,“. . —

Column 899 {9748 ppm ||

Figure12.5
12.1.2 2D Interactive Phase Correction Details

How to Scale or Shift I ndividual Rows/Columns
To select one row or column:

1 Click in the corresponding part of the data window.

The selected row/column will be marked with afilled blue square ll whereas un-
selected rows/columns will be marked with an unfilled blue square ] . Selecting
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asingle row /column allows you to shift and scale it separately from the other
rows/columns as shown in Fig. 12.6.

B rhase 2D : exam2d_HC 1 1 Cobio guest =10l =|
Al%0 1 R|[90 wm|aw 0+ -0 =% |H g K
piwot = 128.44 ppm  Phase increment = 0.20 ph0 = 283.36 phl = -180.80
Column 417 {7.2569 ppm ||

If
anﬁﬂﬂiﬁlaﬂlmm—.\{,“. — e

Column 899 | .9748 ppm [

Figure12.6
To select al rows or columns,
1 Click the following button:

4 Select all rows or columns.

How to Perform Smooth Phase Correction
To perform zero order phase correction:
1. Click-hold the following button (it turns green) and move the mouse:

0 Zero order phase correction.

until the reference peak of thefirst row/columnisexactly in absorption mode.
2. Release the mouse (button turns grey).

The parameter PHCO will be set accordingly.

To perform first order phase correction:
1. Click-hold the following button (it turns green) and move the mouse:

1 First order phase correction.
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until the reference peak of the second and further rows/columnsisexactly in
absorption mode.

2. Release the mouse (button turns grey).

The parameter PHC1 will be set accordingly.

How to Perform 90, -90 or 180° Zero Order Phase Correction
Click one of the following buttons:

90 90° zero order phase correction.
-1 -90° zero order phase correction.

180 180° zero order phase correction.

How to Reset the Phase to the Original Values
Click the following button:

B Reset zero and first order phase.

How to Change the M ouse Sensitivity
Click one of the following buttons:

-1 Increase (double) the mouse sensitivity [ . inc].
t~. Decrease (halve) the mouse sensitivity [ . dec].

Il Reset the mouse sensitivity to 1.0.

How to Show the Next/Previous Row or Column
To show the next row/column, click the following button:

+ Show next row/column.

Note that only the selected row/column isincreased. If al rows/columns are se-
lected, only the first oneisincreased.

To show the previous row/column, click the following button:

— Show previous row/column.
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Note that only the selected row/column is decreased. If al rows/columns are se-
lected, only the first one is decreased.

How to Arrange Rows or Columns
Click one of the following buttons:

Il Arrange rows/columns horizontally.
= Arrange rows/columns vertically (see Fig. 12.6).

3= Arrange rows/columns vertically in a split window.

How to Return from Multi-1D Phase to 2D Phase Display
Click the following button:

E]| to save, execute and return.

Thiswill perform the following tasks:
* Execute phase correction.
« Savethe current phase correction values.
¢ Leavethe multi-1D phase mode.

Click the following button:
J toreturnto the 2D phase display without save.

How to Return from 2D Phase Mode
Click the following button:

J Return,

12.2 2D Multiple Display and Row/Column Handling

2D multiple display shows a 2D spectrum with an arbitrary number of 1D and/or
2D spectra superimposed.

Spectra are ppm aligned or Hz aligned, according to the selected axis unit.

A superimposed 1D spectrum is automatically displayed in the direction of the
matching nucleus (for a hetero-nuclear 2D) or in the F2 direction (for a homo-
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nuclear 2D).

Although multiple display is normally used for spectrawith matching nuclei, it
allows you to superimposed spectra with non-matching nuclei. You will get a
warning that the nuclei do not match. Just just click OK to continue.

How Switch to Multiple Display mode and Read Multiple Spectra

Switching to multiple display and reading multiple spectra can be done in two
different ways.

e Read a2D dataset and click - to switch to multiple display mode.
Then add 1D and/or 2D spectra, e.g. from the browser or with re.
or
e Select multiple spectrain the browser, right-click one of them and click
Display.
For amore detailed description of reading multiple datain multiple display
mode, see chapter 11.4.

In multiple display mode, the Tab bar of the active data window is replaced by
atoolbar (see Fig. 12.7).
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Figure 12.7 Multiple display with two 2D spectra superimposed
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Figure 12.8 Multiple display with a 1D spectrum superimposed on a 2D spectrum

.. Theyelow button indicatesthat the datawindow isin multiple display
' mode.

Some buttonswill turn green when they are clicked. Aslong asabutton
isgreen, it is active.

The browser/portfolio in multiple display is split in two parts (see Fig. 12.9).The
additional lower part shows:
« which datasets are displayed in the active data window

« which datasets are selected (they are highlighted)

_j examzd:HC
(]

i o B
;'3 -

H 1 1 Chhio guest
Z 1 1 Chhio guest

B examzd_c
B examzd_H

Figure 12.9
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How to Align Multiple 2D Spectra
2D spectrain multiple display can be individually shifted. To do that:
1. Select one of the spectrain the lower part of the browser.
2. Click-hold the #& button and move the mouse.

Fig. 12.10 showsaregion of two comparable 1H/13C inverse 2D datasetswhich
are shifted relative to each other.

Clicking the R button resetsindividual scaling and shifting.
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Figure 12.10

How to Scan Rows/Columns
Click the following button (it turns green) and move the mouse in the datafield:

LT to scan rowsin the 2D spectrum.
Click thefollowing button (it turns green) and move the mouse in the datafield:
A to scan columnsin the 2D spectrum.
To scale up the displayed row/column:
1> Click the left mouse button or turn the mouse wheel up.

To scale down the displayed row/column;
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1 Click the middle mouse button or turn the mouse wheel down.

How to Grab a Row/Column

You can grab arow or column, i.e. keep it displayed in the data window as fol-
lows:

1. Scan rows or columns as described above and hold at the desired posi-
tion.

2. Right-click in the data window.
3. Choose Grab Row/Column from the popup menu (see Fig. 12.11).

Note that a grabbed row/column appearsin the lower apart of the browser. It can
be selected there and individually scaled or shifted.

Toggle RowsiCalumns
Extract RowiCalumn

Grab RowfColumn

Baseline At Center

Baseline At Battom

Figure12.11
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Figure 12.12
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Fig. 12.12 shows row 669 with the 1D baseline at the center of the data window.

How to Extract a Row/Column
1. Scan rows or columns as described above and hold at the desired position.

2. Right-click in the data window and choose Extract Row/Column from the
popup menu (see Fig. 12.11).

3. Specify the row/column number and output procno in the dialog box. Note
that the ROW/COLUMN field isinitialized with the grabbed row/column
or, if no grabbing was done, with the current row/column.

4. Click OK

The extracted row or column is stored as a 1D dataset under the specified PROC-
NO and displayed in a new data window. In the upper left part is this, the row
number and source 2D dataset is specified (see Fig. 12.13).

exam2d_HC 1 999 C:bio guest =10 x|
Spectrurm | ProcPars | AcquPars | Title| PulsProg | Peaks | Integrals | M& 1

row 665 from examzd HC 1 1 C:i:tbio ouest

10 30 [rel]

12 10 8 6 4 2 [ppm]

Figure 12.13

How to Copy Contour Levelsfrom First to Other Spectra
Click the following button:

#] Copy contour levels from the first to the other spectra.

Note that the contour levels are only changed on screen, not on disk.

How to Switch on/off 2D contour display
Click the following button:
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il Switch on/off 2D contour display.

How to Position the Baseline of the Row/Column
To put the baseline at the center of the data window:
1. Right-click in the data window.
2. Choose in Baseline At Center from the popup menu (see Fig. 12.11).
To put the baseline at the bottom of the data window:
1. Right-click in the data window.
2. Choose in Baseline At Bottom from the popup menu (see Fig. 12.11).

This works both in the scan submode or on a grabbed row/column.

12.3 2D Interactive Calibration

A 2D spectrum can be calibrated, automatically with the command sref or, inter-
actively as described below.

How to Switch to 2D Calibration mode
1 Click the corresponding button in the upper toolbar:.

1d 3d| 4 i L4 N

The Tab bar of the active data window will be replaced by atoolbar (see Fig.
12.14).
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Figure 12.14 Datawindow in calibration mode
A The yellow button indicates that the data window isin calibration mode.

1
L]

How to Perform 2D Calibration

In calibration mode:
1. Left-click in the datawindow at the reference peak.

The following dialog box will appear:

B5] calibrate x|

Spectrum calibration frequency

F2 [ppm] F1 [ppm]

01621 |-2.441 7

Ok | Cancel |

Note that the unitsfor F2 and F1 (Hz or ppm) correspond to the axis units of
the display.
2. Enter the F2 and F1 frequency you want to assign to the reference peak.

3. Click OK.
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The spectrum will be calibrated and re-displayed. The calibration button will turn
grey again.

12.4 2D Chemical Shift Distance M easurement

How to M easure a 2D Chemical Shift Distance
1. Click thefollowing button (button turns green):

"y Chemical shift distance measurement.
2. Click-hold the left mouse button at one peak position and drag the mouse to
another peak position.

The distance in ppm, will be displayed.

3. Right-click in the data window to quit distance mode (button turns grey).

exam2d_HC 1 1 Chio1 guest I | A
SF'EETFUVHI ProcPars .&u:un'arsI T'rtlel PulseF‘ngl F'eaksl Integralsl Samplel S‘truu:tLtl: 4| r
P, T EE
......... —
F oL
o PR TR —
: E -
ST g
5(F2) 2.3 ppm / 702.72 Hz DL =3
&(Fl) l18.926 ppm / 1431.1% Hz oo f_a
Distance =.19.10 ppw ./ 1894.40 HE ... . : ... . i =T
T . . . T T | : T T T | I. T T | T a

F2 [ppm]

Figure 12.15 Data window in distance measurement mode

12.5 2D Integration

TopPsPIN provides automatic 2D integration. Before you do this, you must first per-
form peak picking using the pp command.
Automatic 2D integration can be started as follows:
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1> click Analysis — Integration [int]

This opens the following dialog box.

[ 1ntegration - _int2d x|

Options

£ b to-integrate all peaks in the peak list, relative threshold
i Auto-irtegrate all peaks inthe pesk list, abzolute threshold

Fequired parameters

Relative threshold O=tl=1 = 00035926352
Ahsolute threshold = 262753 .0
2 Cancel | Help |
Figure 12.16

Here you can choose between integration using a relative or absolute threshold
and set the required parameters. Integral regions are only determined for picked
peaks. The calculated integrals will be marked in the data field with the letter |
and can be listed by clicking the I ntegrals tab.

Fig. 12.17 showsaregion of peaksafter peak picking. Fig. 12.18 showsthe same
region after 2D integration. Here you can seetheintegral labelsand areas(inthis
caseyellow). The areacolor can be set in the user preferences (command set)
as Color of 3rd spectrum.
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Figure 12.17
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Figure 12.18



Chapter 13
Data Window Handling

13.1 Data Windows

The TopsPIN window has a data areathat may contain multiple data windows. The
size of the data area depends on the overall size of the TopPspiN window and on
presence of the Browser and/or Processing Guide. Fig. 13.1 shows the TOPSPIN
window with the Browser and three data windows.
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Figure13.1

Note that the three data windows show different data objects. 1D processing
parameters, a 1D spectrum and a 2D spectrum.
How to Move a Data Window

1= Click-hold thetitle bar and move the mouse.

How to Resize a Data Window

1. Move the cursor to the window edge until it becomes a double-headed
arrow.

2. Left-click-hold that position and move the mouse.

Depending on the position of the double-headed arrow, you can change the win-
dow height, width or both (see Fig. 13.2)
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Figure 13.2

How to Select (activate) a Data Window

The active datawindow is the window of which thetitle bar is highlighted. The
TOPSPIN menu, tool bars and command line commands correspond to and act on
that window. Only one data window is active at atime.

To activate a different data window:
1 Click in the desired data window or click itstitle bar.
or

1> Click one of the colored radio buttons above the dataarea. The pressed ra-
dio button (the green one in the example below) corresponds to the current
dataset.

Bz s

lexam1d_1H 2 1 Cabio guest|

If you hold the cursor over one of the buttons without clicking it and wait
afew seconds, the corresponding dataset specification will be shown.

or

i Click Window — X dataname expno procno dir user
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where x isthe number of the desired window and dataname, expno, proc-
no, dir and user refer to the dataset displayed in that window.

or

1> Hit the Fé key to activate the next window. Repeat that until the desired
window is the active window.

How to Open a New empty Data Window
1 Click Window — New window [A1 t+w-n]

The new data window will become the active window and will, by default, cover
the entire data area, hiding possible existing data windows. To open a dataset in
the new window, drag a dataset from the browser or from the Windows Explorer
into the new window or click File — Open (see aso chapter 4.3).

How to Arrange Data Windows

If the data area contains multiple data windows, you can arrange them in various
ways. All the arrange commands arrange the windows | ft to right and/or top to
bottom in the order in which the windows have been active. The currently active
data window will therefore be positioned at the top and/or left of the data area.

To arrange the data windows as a grid:
1 Click Window — Arrange asa Grid

Depending on the number of windows, they will be arranged vertically and/or
horizontally (see Fig. 13.3).
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To arrange datawindows in stack (see Fig. 13.4)
1= Click Window — Arrangein Stack
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To arrange data windows side by side (see Fig. 13.5):
i Click Window — Arrange Side-by-Side

Fic] exa.... I Jml | 7] o T B | I i
_4|L Spectruml ﬁﬂL Spectruml ﬁj_h

Fid |

Lt

2.0 60 [s] ||| 150.0 [ppm]

Figure13.5

To cascade data windows (see Fig. 13.6):
1z Click Window — Cascade

examid 2]
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Figure 13.6

Notethat you can instruct TOPSPIN to open new datawindows cascaded rather than
maximized as well configure cascaded windows (command set — Window set-

tings, see also chapter 4.3)
How to I conify (minimize) a Data Window
1z Click the = button in the windows title bar
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or

1z Click Window — | conify all to iconify all windows.

How to De-iconify a Data Window
i Click the & button or double-click the title bar.

How to Maximize a Data Window
i Click the g) button or double-click thetitle bar.

The window will cover the entire data area. Note that a maximized window can-
not be moved of resized but can be restored (in size and position), iconified or
closed.
How to Restore the Size and Position of a Data Window
i Click the & button or double-click the title bar.
Note that thisisonly possible if the title bar containsthe & button. Thisis only
the case after the window has been maximized or iconified.

How to Close a Data Window
To close the active data window:

1 Click File » Close[Crtl-w]

or

1 Click the x| button in the windowsttitle bar.

To close any data window:

1> Click the x| button in the data windowsttitle bar

or

1 Click thetitle bar and then click File —» Close[Crtl -w].
To close all datawindows:

1 Click File » Closeall [c1loseall]
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How to I conify all Data Windows
1 Click Window — | conify all

How to Maximize all Data Windows
1 Click Window — Maximize all

The active window will be displayed on top, all other windows are hidden.

How to Activate the Next Data Window
1 Click Window — Next window [F6].

The windows title bar will become highlighted.

13.2 Window L ayouts

A data window layout defines the position, geometry and window type of one or
more TopPsPIN windows. The following windows types are available:

e datawindows

« lock display window

e acquisition display window
« BSMS display window

e temperature unit window

How to Save the Current Window L ayout
1. Click Window — Save layout

2. Inthe appearing dialog box:
Specify the layout File name (extension . prop) and click Save Layout

How to Read a Window L ayout
1. Click Window — Read layout

2. Inthe appearing dialog box:
Specify or click the layout File name and click Read Layout

Windows are arranged according to the following rules:
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« Each currently displayed window type gets the position and geometry to
the corresponding definition in the layout.

» If awindow typeisdisplayed but not defined in the layout, it keepsits
current position and geometry.

e |If awindow typeisdefined in the layout but not displayed, the layout
definition isignored.

« Multiple data windows are, arbitrarily, assigned to the available data
window definitions.

How to Swap Data Windows

Within acertain layout, you can easily swap two ToPsPIN windows with the com-
mand swin. If the data area contains exactly two windows, swin simple swaps
their position and geometry. If it contains more than two data windows, swin
opens alist from which you can select any window to be swapped with the cur-
rently selected (active) window. Swapping windows can also be executed from
the Window menu.






Chapter 14
Analysis

This chapter describes various TopsPIN analysis methods including chemical shift
measurement, signal to noise calculation, solids line shape analysis, TL/T2 relaxa-
tion analysis and multiplet analysis.

14.1 1D Chemical Shift Distance M easurement

How to M easure a Chemical Shift Distance
1. Click the following button (button turns green):
*, Chemical shift distance measurement.
2. Left-click-hold at one peak position and drag the mouse to another peak
position.
The distance in ppm, will be displayed.

3. Right-click in the datawindow or move the cursor out of the datawindow to
leave distance measurement mode (button turns grey).
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14.2 1D Signal to Noise Calculation

How to Perform Interactive S/N Calculation
1. Click Analysis — Signal/Noise Calculation [ . sino].

The current signal region (parameters SIGF1-SIGF2) and nhoise region (pa-
rameters NOISF1-NOISF2) are displayed.

—

MOIZEREG = 1.94 ppm / 551.90 He

I ! | ! ! ! ! | ! ! ! I |
10.0 5.0 0.0
Figure 14.1 Data window in S/N measurement mode

2. Move the mouse into the data window.

3. Left-click-hold and drag the mouse from one edge of the signal region to the
other edge.

A horizontal double-headed arrow will indicate the signal region.

4. Left-click-hold and drag the mouse from one edge of the noise region to the
other edge.

A horizontal double-headed arrow will indicate the noise region.

5. Right-click any position in the data window. The popup menu as shown in
Fig. 14.2 will appear.
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Ciuit
Clear MOISEREG
Clear SIGREG

Edit Regions ...
Change Region Widths ...
Start SN Calculation

Enter Zoom
Figure 14.2

Choose Sart S/N calculation

The other entries allow you to redefine or clear the regions. After the noise
calculation has finished, the result will appear on the screen.

How to Delete the Signal Region or Noise Region
To delete the current signal region:
1. Right-click in the data window.
2. Choose Clear SIGREG from the popup menu (see Fig. 14.2).
To delete the current noise region:
1. Right-click in the data window.
2. Choose Clear NOI SEREG from the popup menu (see Fig. 14.2).

How to Edit the Limits of the Signal Region or Noise Region
1. Right-click in the data window.

2. Choose Edit regions... from the popup menu (see Fig. 14.2).
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3. Enter new limit vaues in the appearing dialog box.

x
Define sino parameters:
To [ppm]
SIGREG . -0.7385
NOISEREG  [15.0817 11.0392
oK Cancel
4. Click OK

The S/N valueis automatically recalculated and displayed.

How to Change the Width of the Signal Region or Noise Region
1. Right-click in the data window.

2. Choose Change region width... from the popup menu (see Fig. 14.2).
3. Enter new width valuesin the appearing dialog box.
x

Define sino parameters:

Witth Unit
SIGREG |M ppm
NOISEREG  [4.0425 ppm
oK Cancel

4. Click OK

Note that as you change the width, the right limit is modified correspondingly. The
left limit is kept. The S/N value is automatically recalculated and displayed.
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14.3 Solids Line Shape Analysis

Solids Line Shape Analysis alows you to simulate and fit calculated spectrato
various experimental 1D solid NMR spectra. The following fitting models are
available:

e GausyLorentz
e Chemica Shift Anisotropy

» Quadrupolar Central Peak of the +/- 1/2 Transition of a Quadrupolar
Nucleus

» All Quadrupolar Transitions of a Quadrupolar Nucleus

» The Combination of the Chemica Shift Anisotropy and Quadrupolar Inter-
action

You can simulate powder spectra of static or rotating samples at single or double
axis conditions. Both rotation angles can be set. The inner and outer rotating
speeds are freely adjustable. For rotating samples, a maximum of ten rotation side
bands and five DOR bands can be set. You can simulate one 1D spectrum with a
maximum of 25 observable nuclei, i.e. 25 sites of a nucleus. Ten other nuclei can
be defined as dipolar coupling partners of the observed nucleus (Topspin 1.3
allows only one observed nucleus (site) if you define heteronuclear dipolar cou-

plings).

Spectrum Preparation

Before starting Solids Line Shape Analysis, the 1D spectrum must be properly
phase corrected and baseline corrected.

Switch to Line Shape Analysis M ode
To switch to Solids Line Shape Analysis mode:
1> click Analysis — Solids Lineshape Analysis[solaguide]

This opens the workflow as shown in Fig. 14.3.
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Clicking Enter herewill split the datawindow in two. Experienced users can en-
ter this mode directly and skip the workflow with the command sola.
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Theright part of this window is the data window showing the 1D experimental
and cal culated spectrum. Theleft part isthe parameter window with five panels,
where the second one, the Main panel is selected by default.

The simulation procedure
The simulation procedure consists of the following steps:
Set Optional parameters

Inthe Main panel, you find some parameters which you can normally leave un-
changed. See the section Smulation Details below for more information. If a
simulation on the current dataset has already been done and stored, you can read
thisby clicking Open. If not, you will start from scratch and setup the simulation
as described below.

Definethe M odel

Click the Spectrum panel and select the Model according to your experiment.
You can refine the experimental conditions by checking one of the following
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boxes:
e All for al quadrupolar transitions.
¢ DOR for performed double rotation experiments.
e Sync for rotor synchronized experiments.

When a parameter is greyed, this means it cannot be changed for the se-
lected model or it isrelated to one of the other (checked) parameters.

Define Rotation Parameters

From the Spectrum panel, set the values for:

« MASR - rotation speed of the single axisMAS (VAS) experiments or
DOR outer axis speed.

* DORR - inner rotation speed in DOR experiment.
and set their checkmark if they must be optimized during the simulation.

Set the value for:

* SBands; the number of side bands on one side of the central transi-
tion.

Definethe Spectral Region

Typically, non-overlapping experimental peaks are fitted in separated simula-
tions. Before each simulation, the region to which it is applied must be defined.
1. Zoom in on the region to be simulated.

2. Right-click in the data window choosing Define Fitting Region Using
Display Region or click DefReg in the panel window.

Thiswill set the parameters F1P and F2P in the Spectrum panel. Alternatively,
you can enter the values in the respective parameter fields.

Define Nuclei parameters

For each observable nucleus (site), a set of parameters (see below) must be set.
To do that:

1. Click the Nucleus panel or the J4 button.
2. Click Add if the nucleusis not shown yet.

3. Adjust the nuclei parameters until the calculated spectrum approximately
fits the experimental spectrum.You can do that as follows:
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1> Enter the valuesin the parameter field

or

1> Click the radio button to the right of the parameter, click-hold the cor-

responding toolbar button (colored green) and move the mouse hori-
zontally.

Note that the calculated spectrum in the data field is automatically updat-
ed as you adjust a parameter (see Fig. 14.5).

4. Check the parameters which must be optimized during the simulation.

=lolx
A Lk ® (O &1 bR o By B[ |
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Nuc1|
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¥ Deltaicsay 13517 ppm O

¥ EtaiCcss) 0862 0.-1. &

I~ Le 140 Hz . |

Add | Delete | [ppm]
Figure 14.5

Define Dipolar coupling nuclei (if they exist)
Dipolar coupling nuclei can be defined if only one observe nucleusis defined.
To set dipolar coupling parameters:

1. Click the Dip. Interaction panel.

2. Click Add if the nucleusis not shown yet.

3. Set the nuclei parameters as follows:

1> Enter the valuesin the parameter field
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or

1> Click the radio button to the right of the parameter, click-hold the cor-
responding toolbar button (colored green) and move the mouse hori-
zontally.

4. Check the parameters to be optimized during the simulation.
Sart the Simulation

Now you can start the iterative ssmulation. To do that:

i Click the # toolbar button.

The simulated spectrum is displayed in the data window and continuously up-
dated (see Fig. 14.6).
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4 | B
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Figure 14.6

The parameter window will switch to the Log panel showing:

« |teration Satus, including the iteration Cycle and the Best Overlap per-
centage so far.

« |teration Log with the starting parameters and the results of the fit.
Parameters which are marked with an asterisk have been optimized dur-
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ing the simulation. They are automatically updated in the respective pan-
els.

To save the Log panel information, click the Save button.
To clear the Log pandl, click the Clear button.

During the simulation process, you can freely switch to other panelsto view the
parameter being optimized. After the simulation has finished, the Nucleus panel
will show the optimized values (see Fig. 14.7).
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Figure 14.7

Abort the Simulation

To abort arunning simulation:

i Clickthe @ toolbar button.

After afew seconds the iteration stops and the best spectrum will be shown in
the data window.

Save the Simulation

After the simulation processis finished for all spectral regions of interest:
1. Switch to the Main panel.
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2. Click Save
to save al parameters.
Exit Solids Lineshape Analysis

To leave the solids analysis mode;

1> Click the | toolbar button.

Simulation details
Basic parameters

The Main panel showsyou alist of basic parameters:

NUCLEUS: the observe nucleus. By default, this parameter is set to the
value of the acquisition parameter NUCL.

SPIN: spin of the observe nucleus. It isautomatically set according to the
selected NUCLEUS.

EXPs. number of experimental spectra.
NUCs: number of nuclei (sites of the observe nucleus).
DIPs. number of dipolar coupling nuclei.

TRIANG: number of triangles involved in powder spectrum simulation
with several random oriented crystallites. The default value of 32 gener-
aly resultsin agood quality spectrum.

MAXITER: maximum number of iterations.

SSIZE: initial step sizefor the iterated parameters. The va ue represents
the fraction of theinitial parameter value. It rangesfrom 0.0to 1.0 witha
default of 0.1.

The values of NUCs and DIPs will automatically be updated when you add or
delete nuclei from the Nucleus and Dip.I nteraction panels.

Spectrum parameters

Spcl

TopPsPIN 1.3 supports only one experimental spectrum to be fitted.
Models
Available fitting models are: Gauss/Lorentz, CSA, QUAD central, QUAD all
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and QUAD & CSA.

Experimental Spectrum
Shows the datapath variables of the experimental spectrum.
Parameters

The following parameters are avail able.

MASR - rotation speed of the single axis MAS (VAS) experiments or
DOR outer axis speed.

DORR - inner rotation speed in DOR experiment.

Angle and Anglelnt - the outer and inner rotation angles.
SBands and DORBands - number of calculated side bands.

F1 and F2 - the left and right edge of the experimental spectrum.

F1P and F2P - the limits of the region to be fitted. These must be
within the F1-F2 range. To define F1P and F2P interactively, expand
the spectrum and right-click in the data window choosing Define Fit-
ting Region Using Display Region or click DefReg in the panel win-
dow.

The displayed parameters Sl, O1P, SF, SW, SWH, LB, GB and SR are used
by thefitting calculations. They are defined by the corresponding processing
parameters (command edp).

Nucleus Parameters

The section Model shows the spectrum model type, which was selected in the
Spectrum panel. The section Parameter s contains the nucleus dependent model
parameters. The avail able parameters and the corresponding tool bar buttons are:

13 ly - Signal intensity.

4 Nu(iso) - isotrope chemical shift given in ppm.

j&¢ Delta(CSA) - Chemical shift anisotropy parameter in ppm (can be pos-

itive, negative or zero).

[& Eta(CSA) - Asymmetry parameter (0 < Eta<l).
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4 CQ(Quad) - Quadrupolar coupling constant in kHz.

ks Eta(Quad) - Asymmetry parameter of the quadrupolar coupling tensor.
(0O<Eta<l)

i AlphaEuler angle of the’ CSA & Quad’ tensor.

[ BetaEuler angle of the’CSA & Quad’ tensor.

¥ GammaEuler angle of the’ CSA & Quad’ tensor.

LE Line broadening parameter (half width if GB=0).

B Gauss broadening parameter. If GB>0 then LB must be negative.

L5 Gauss component of the Gauss/Lorentz ratio. 0.0< GL < 1.0
Lorentz curve: GL=0, Gauss curve: GL=1. Used only by the
Gauss/Lorentz model

D Dipolar coupling.

§ Theta(dipolar).

¢ Phi (dipolar).

Dipolar nucleus parameters

TopPsPIN 1.3 supports a maximum of ten dipolar coupling partners. Note, how-
ever, that you can only simulate one observable nucleus (site) at atimeif you
define dipolar coupling nuclei.

NUCLEUS - Coupling nucleus partner.

Spin - Nucleus dependent Spin (Read only).
D(dip) - Dipolar coupling constant.

Angle2 - Euler angle of dipolar coupling vector.
Angle3 - Euler angle of dipolar coupling vector.

Notethat Dipolar couplingsareinvariant to thefirst Euler angle (rotation around
the Z-axis), so this angle value cannot be set.
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The Simplex algorithm

The Simplex iteration minimizes the |east square difference of the experimental
spectrum and the superimposed simulated spectra between F1P and F2P. The
'Best overlap %' value is determined as described below.

Calculate the area between the curves of the experimental and the calculated
spectra.

A(dif) = Sum(Abs(Yexp(i)-Y cac(i)))
Calculate the area of the experimental spectrum.
A(exp) = Sum(Abs(Yexp(i)))
Compare these to area values.
Overlap(%) = 100* (1-A(dif)/A(exp))

Overlap(%) = 100, if A(dif)=0. Thisisthe theoretical maximum of the signal
overlap.

Overlap(%) =0, if the calculated spectrum is similar to the experimental one,
with same area, but they do not overlap.

Overlap(%) > 0, but <100. Partial overlap.
Overlap(%) > 70-90, good agreement.

Overlap < 0. No agreement. Changetheinitial parameters and start anew sim-
ulation.

14.4 Relaxation Analysis

Typically, relaxation data consist of a series of 1D FIDs measured with varying
delays and stored as pseudo 2D data. To analyze these data, Topspin offers an easy
to use TLU/T2 Relaxation Guide. Relaxation curves of various experiment types
with up to six components can be fitted.

To start the Relaxation Guide:

1 Click Analysis > T1U/T2 Relaxation [ t1guide].

Thiswill open the dialog box as shown in Fig. 14.8.
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MR Relaxation Guide

Cloze
— <
\JW Fitting Function
+
Extract =lice }
+
II'| . Start Calculation
bl +
Cefine Ranges
* e
. Dizplay Report
el S — :
Relaxation Window s
=z
Print/Export

Figure 14.8

Just click the successive icons and follow the instructions on the screen. Note that
holding the cursor over an icon shows the command line command that is executed
when theicon is clicked. If you prefer to execute these commands from the com-
mand line, just click the Close button to close the Relaxation Guide.

Extract Slice

Promptsyou for the FID or spectrum to be extracted for peak determination (see
Fig. 14.9). Click FID to extract an FID or Spectrum to extract a spectrum. Note
that thelatter only worksif the pseudo 2D data have been processed. If you click
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FID, the extracted FID is automatically processed. We recommend to enter the

E!Eutract a row from 2d data x|

Fid ar Spectrum must be extracted From the 2d relaxation data.
@This rowy =hould correspaond ta an experiment with the maximurm or

mikirruim defay time .

All further data preparation will be done in respect ta this row.

Spectrum Cancel

Figure 14.9

FID or spectrum number which was measured with the longest delay. It can be
found in the vdlist file in the EXPNO data directory. A new datawindow will
appear, showing the extracted 1D-FID.

Transform/Phase

Processes the extracted 1D FID performing exponential multiplication, Fourier
transform and automatic phase correction.

Define Ranges

Switchesto interactive integration mode. Here you can define the ranges for the
peaks to be included in the relaxation anaysis.

1. Click the = button in the data window toolbar.
2. Put thered cursor line at one edge of a peak or multiplet.

3. Left-click-hold and drag the cursor line to the other edge of the peak or
multiplet.

4. Dostep 2 and 3 for al regionsto be defined.
5. Click the [m button and choose Export Regions to Relaxation Module
6. Click | toreturn[.ret].

Relaxation Window

Switches the 1D data window to relaxation analysis mode (see Fig. 14.10)
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and performs a default fitting. By default, thisis one-component, T1-intensity
fitting (Function type uxnmrtl) for peak 1. If the dataset was already fitted, the
previous type of fitting is performed. The fitting curve is displayed in the data
section and a Brief Report is shown in the parameter section. If this default fit-
ting is appropriate, you can view, interpret and print the results as described be-
low. If not, you can perform the desired fitting as described bel ow.

Perform Fitting and Calculate the Relaxation Time

Depending on the experiment, you can perform the appropriate fitting as fol-

lows:

1. Select aFitting type: Intensity or Area. Either every point reflects the
intensity of the biggest peak in the defined integral range or the integral
itself. Both of them can be used but, depending on the experiment, one of
them usually give a better fitting curve.

2. Clickthe =¥

button to open the parameter dialog box. Select a Func-
tion Type and set the required parameters (see below). Click OK.
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3. Perform fitting and calculate the relaxation time:

5 Fit the relaxation curve for the current peak.

Fit the relaxation curve for all peaks.

View and interpret the results as described below.
Function Typesand Parameters

The TopspPIN relaxation routine offers functions for various relaxation experi-
ments with up to 6 components:

uxnmrtl for one-component T1 experiments. Set the parameter List file
name to the list type used during the acquisition. The T1 fitting function is
defined by the function:

I(t) = 1(0)+Px exp(_l_i])

where | is Intensity or Area according to the Fitting Type. The best fit is cal-
culated by varying 1(0), Pand T1in aniterative process according to the Lev-
enberg-Marquardt algorithm. Clicking & and &% executesthecommands
ctl (current peak) and dat1 (all peaks), respectively.

uxnmrt2 for one-component T2 experiments. Set the parameter List file
name to the list type used during the acquisition. A T2 fitting function is de-
fined by the function:

I(t) = Px exp(_l_iz)

where | is Intensity or Area according to the Fitting Type. The best fit is cal-
culated by varying P and T2 in an iterative process according to the Leven-
berg-Marquardt algorithm. Clicking @ and &% executesthe commands
ct2 (current peak) and dat2 (all peaks), respectively.

invrec, satrec, cptlrho, expdec, gaussdec, lorgausslinear, varbigdel, var-
litdel, vargrad, var damp: these functions can be used for various experi-
ments with up to 6 components, except for cptlrho and lor gauss which
allow only 4 and 3 components, respectively. They all use the simplex algo-
rithm and require some parameters to be set:

e Enter the Number of components
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« Click the Setup button to set the Iteration Control parameters. For
each component, theinitial guess (G) and step rate (S) can be set. The
initial guessfor 1[0] must be selected such that the sum of all compo-
nents does not exceed 1. If there is only one component, I[0] is usu-
aly setto 1.The step rateis usually set to about one tenth of the initial
guess. If the step rate of avariable is set to zero, then thisvariableis
not changed during the iterations.

Clicking @& and @& executesthe commands simfit (current peak) and
simfit all (all peaks), respectively.
View the Fitting Results

When the fitting procedure hasfinished, thefitting curveisdisplayed in the data
section and a Brief Report appearsin the parameter section (seeFig. 14.10). The
latter consists of:

* the calculated relaxation value
 thefitted parameters
* the standard deviation SD

For further examination of the result, click one of the following buttons:

__ Show thefitting result of the previous peak/area.
Show the fitting result of the next peak/area.
Switch x-axisto linear scaling.

Switch x-axis to logarithmic scaling.

=+

Switch x-axis to quadratic scaling.

ﬁ"

Export integrals to dataset ~TEMP and exit.

Ex

=

Show an extended report, including the fitted intensity or areadistribu-
tion. This consists of the same information as the brief report plus ata
ble with the intensity or area distribution. Example:

el

Dataset : C:/bio/data/guest/nmr/tltest/1/pdata/1

INTENSITY fit :
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I[t]=I[0]+P*exp(-t/T1)

12 points for Peak 1, Cursor Point = 7.221 ppm
Results Comp. 1

I[0] = 1.215e+000
P = -2.211e+000
T1 = 19.449s
SD = 3.685e-003

tau ppm integral intensity

30.000s 7.221 2.5811e+009 1.9737e+008
10.000s 7.221 -3.2898e+008 -2.9056e+007
8.000s 7.221 -7.8525e+008 -6.4616e+007
5.000s 7.221 -1.6289e+009 -1.3101e+008

Print, Export of Copy the Fitting Results

To print the fitting curve:

1 Click File — Print

To export thefitting curve as a graphics file:

1 Click File —» Export

To copy the fitting curve to the Windows Clipboard:

1> Click Edit — Copy

14.5 Multiplet Analysis

TopspPIN offers amultiplet analysis package. To start this.

1 Click Analysis —» Multiplet Analysis[managuide].

Thiswill open the Multiplet Analysis Guide. Thiswill guide you step by step

through the multiplet analysis process.

Alternatively, you can enter the command mana which directly switches to Multi-
plet Analysis mode. The data window Tab bar will change to amultiplet analysis
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toolbar. Fig. 14.11 shows aregion of an ethanol spectrum.

Multiplet analysis can be performed in three different ways:
» define multiplet by region
» define multiplet manually
» define multiplet by free grid

For multi-level multiplets, the following methods are available:
» couple existing multipletsinto a multi-level multiplet
» define multi-level multiplet by coupled grid

Multiplet analysis uses a maximum intensity search within a user-defined capture
range (see Fig. 14.18). If peak picking has been performed (required for defining a
multiplet by region), the found peaks within the capture range are used. However,
only peaks with the defined minimum intensity are used (see Fig. 14.18).

The three methods are described here for the ethanol CH3, OH and CH2 group,
respectively. You can use one of these methods, depending on the type of spectrum
and your own preference. In this example, the chosen methods for each group is
arbitrary.

exam1d_ethanol 1 1 C:bio1 jos == x|

MR L Bl L L[ X o TR ]

Figure 14.11

14.5.1 Define multiplet by region
In this mode, you simply define the region around the multiplet. The multiplet is
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automatically defined from the peaks within the region. At least two peaks must
exist in the region to be defined. To define the multiplet:

1. Click the [*2} button (it turns green).

2. Click-hold the left mouse button on one side of the multiplet region, drag
the mouse and release it at the other side of the region.

The multiplet will be displayed.
3. Click the [=* button to leave region mode.

exam1d_ethanol 1 1 C:bio guest =&l x|
MIEE & M oas ol en|s 6 L L[ X o | T B[4 ]
3 : : : : : :

=

Figure 14.12

InFig. 14.13, the triplet of the ethanol CH3-group is being defined. The marked
area shows the defined region.

14.5.2 Define multiplet manually.

In this mode, you can define amultiplet by assigning individual peaks. No prior
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peak picking isrequired. If, however, peaks have been picked, they are used.

exam1d_ethanol 1 1 C:bio guest =10l x|
MR G a8 2 0 L L[ X o T B[]

[rel]

4
bl bl

Figure 14.13

To define the multiplet:
1. Zoom in on the region around the desired multiplet.
2. Clickthe t button (it turns green).

3. Left-click the peaks to be defined.
(Note that left-clicking a peak again will undefine it).

4. Right-click in the data window and select Define Multiplet in the popup
menu.

The multiplet will be displayed.
5. Click the b button to leave this mode.

InFig. 14.13, the left peak is aready assigned and the cursor line is within the cap-
ture range of the central peak as indicated by the faint line on the peak maximum.

Manual analysis can also be started by right-clicking in the data field and choosing
Define Multiplet Manually.

14.5.3 Freegrid analysis

In this mode, you can define a multiplet by assigning one peak manually and all
other peaks by free-grid analysis. The grid consists of a predefined number of dis-
tancelines.
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To define the multiplet:
1. Zoom in on the region around the desired multiplet.
2. Click the jff button (it turns green).
3. Right-click in the data window and, if necessary, set the number of distance
lines.

4, Left-click the central peak to be defined. For a multiplet with an even
number of peaks, left-click one of the central peaks.
The central peak will be marked. Note that clicking a marked peak again
will unmark it.

5. Move the mouse to the left or right until the grid lines coincide with the
remaining multiplet peaks and click the left mouse button.
The multiplet will be displayed.

6. Click the il button to |eave this mode.

exam1d_ethanol 1 1 C:bio guest =10l x|
MIE Ll s L L L[ X o TR ||

.,  SHIFT: 2.8M1 ppm

L1: M=2, J=0.1753 Hz

3.00 2.95 2.90 2.85 2.80 [ppm]

Figure14.14

In Fig. 14.14, the triplet of the ethanol OH-group is being defined. The central
peak is defined and the black grid lines are in the capture range of the other peaks
as shown by the faint lines on the peak maxima.

14.5.4 Couple existing Multipletsinto a Multi-level Multiplet

In this mode, you can defined a multi-level multiplet by coupling already defined
multiplets. To do that:
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1. Click the 0= button (it turns green).

2. Select all multiplets to be coupled by left-clicking them.

3. Movethe mouseto theleft or right until the grid lines coincide with the mul-
tiplet peaks and click the left mouse button.

4. Right-click in the datawindow and select Define Multiplet in the popup
menul.
The multi-level multiplet will be displayed.

5. Click the el button to leave this mode.

14.5.5 Define Multi-level Multiplet by Coupled Grid

In this mode, you can define amulti-level multiplet by defining part of the multi-
plet with one of the methods above and using coupled grid analysis to define the
complete multi-level multiplet.
To define a multi-level multiplet:

1. Zoom in on the region around the desired multi-level multiplet.

2. Definethe leftmost of rightmost multiplet using one of the methods
described above.

3. Click the | button (button turns green).

4. Right-click in the datawindow and, if necessary, set the multiplicity to the
number of multipletsin the multi-level multiplet.

5. Movethe mouseto the left or right until the grid lines coincide with the mul-
tiplet peaks and click the left mouse button.
The multiplet is defined now.
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6. Click the il button to leave this mode.

examid_ethanol 1 1 Chbio guest =10l x|
MM A MRl L L X o [T B |

[rel]

0.2

Figure 14.15

In Fig. 14.15, the multi-level multiplet of the ethanol CH2-group is being defined.
The left-most doublet is already defined. The (red) lines of the coupled grid are
positioned on the remaining six peaks of the multiplet.

14.5.6 Handling Defined Multiplets

Selecting a M ultiplet

You can select a particular multiplet simply by clicking it in the datafield. The
currently selected multiplet is displayed in the color of the second spectrum (de-
fault red). Alternatively, you can select a multiplet from the toolbar as follows:

= Select the previous multiplet.

— Select the next multiplet.

Selecting aLevel in a Multi-Level Multiplet

Multi-level multiplets can be assigned for a group which couples with multiple
other groups, for example the ethanol CH2 group. Each level can be selected and
designated.

T. Select the next level (up) of amulti-level multiplet.
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1. Select the previous level (down) of a multi-level multiplet.

Designating aLevel in Multi-Level Multiplets

A level of amulti-level multiplet can be designated to connect with another mul-
tiplet. To do that:

1 Right-click in the multiplet and choose Designate Multiplet

The designated level is displayed in the color of the fourth spectrum (default pur-
ple). Note that the selected level can be different from the designated level.

14.5.7 Define Multiplet Identifiers

To define multiplet identifiers:
1. Left-click the multiplet.

2. Right-click the multiple and select Define Multiplet | dentifier in the popup
menu.

3. Specify the multiplet identifier in the appearing dialog and click OK

Alternatively, multiplet identifiers can be defined by clicking the [ button and
double-clicking the respective multiplet linesin the appearing Report dialog. This
will opentheldentifier dialog (seeFig. 14.16). Just fill out thefield | dentifier and
click OK.
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Figure 14.16

Note that the dialog also offers a button to Disconnect the current multiplet
and afield Connection that shows all possible connections using the foll ow-

ing flags:
& : the current connection
# : anon-existing connection

I : adifferent existing connection

14.5.8 Define Multiplet Connections

Once the multiplets of a spectrum are defined, you can define the connections
between them.

To define all connections:
1. Click the button [3+ to seethe Report dialog (see Fig. 14.17).
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Figure 14.17

2. The multiplets appear in the order in which they have been defined.

Newly defined multiplets appear with numbers as |D’s and no multiplet con-
nections (x,0) defined.

3. Click the button Find Connections to make the multiplet connections:
a) Set the maximum difference between related couplings or accept the

default.

b) Set the lower limit for couplings or accept the default.
¢) Check the box Change already defined Connections if applicable.
d) Click OK to define the connections.

Notethat the Report Dialog also offer buttonsfor Printing the multiplet informa-

tion, copying it to the clipboard and saving it to atext file.

To defineindividual connections:

1. Select thefirst multiplet. In case of amulti-level multiplet, click the 1, or
1, button to select the required level.



Analysis 251

2. Right-click and select Designate Multiplet from popup menu.

3. Select the second multiplet. In case of amulti-level multiplet, click the 1,
or ], button to select therequired level.

4. Right-click and choose the Connect Multiplets from popup menu.

To define individual connections;

To disconnect multiplets:
1. Select on of the multiplets to be disconnected.

2. Right-click and select Disconnect Multiplets from popup menu.Shifting a
Multiplet Line

Alternatively, you can open disconnect amultiplet from the Identifier dialog (see
Fig. 14.16)

14.5.9 Further Multiplet Functions
The Multiplet Analysis window offers several other function such as:

71 Shift multiplet line. Click thisbutton and move the vertical cursor line
into the capture area of the desired line which isthen marked by afaint
line. The left-click-hold and move the moos to the desired position.

t Shift multiplet vertically. Click this button and move the mouse to put
the horizontal line cursor above or below the multiplet tree. Then left-
click to shift the multiplet to that position.

» Remove the currently selected multiplet. Clicking this button severa
times allows you to remove al multiplets.

dm Show Daisy multiplets.
v Undo the last multiplet action.
ru Redo the last multiplet action.

14.5.10 How to Set Multiplet Options

The T button opensadialog box where you can set various multiplet options as
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shown in Fig. 14.18.
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Ok Cancel

Figure 14.18

Distance lines: the default number of distance linesin the multiplet dialogs.

Capture range: the search range for maximum intensity of peak positionin
manua mode.

Drift range: the maximum difference in data points between line distances
within one multiplet

Min. Intensity: The minimum intensity of a peak compared to the reference
peak to be accepted as amultiple line.

Min. Delta/J: the minimum ratio of the difference in chemical shift of the
coupling groups and the coupling constant. Below this value, the coupling
constant in the Report box is indicated with a question mark to suggest pos-
sible second order effect.

Labels Vertical: displays multiplet 1abels 90° rotated.

All toolbar functions are also available from a popup menu which appears when
you right-click in the data window (see Fig. 14.19).
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Save and close
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Connect Multiplets
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Figure 14.19

When you have finished multiplet analysisyou can save your work and exit from
multiple mode as follows:

M Save multiplet analysis.

& Save multiplet analysis and quit.

J Quit multiple analysis mode.

The multiplet analysisresult issaved in thefilemult . txt in the procno data

directory.
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plot layouts 22, 97

Python program 26, 333

set of user preferences 315

user defined command 25

user notebook 331
C-statements 25

Ctrl key 52, 54, 60, 71, 74, 104, 135, 176, 178

Ctrl-c key 33, 36, 114

Ctrl-d key 27, 36, 51

Citrl-f key 36

Ctrl-F3 key 41

Ctrl-F5 key 41

Ctrl-F6 key 41

Citrl-n key 30, 36, 56, 268
Ctrl-o key 30, 36, 61, 65
Ctrl-p key 22, 30, 36, 97, 114
Ctrl-skey 23, 30, 36, 67, 68
Ctrl-v key 34, 36

Ctrl-w key 36

cube display 155

cubic spline baseline correction 185
cursor information 127
customized configuration 301
cut integrals 172

D

data
area 20, 27, 59, 64, 66, 211, 214, 217
compression 24
dimensionality 28, 81, 84, 108
directory 49, 53, 71
field 33, 101, 106, 133
object colors 319
datawindow 19, 27, 29, 59, 64, 66
2D 133
3D 155
color scheme 320
contents 22, 99
creation 59

handling 29, 211
in 1D peak picking mode 188
in 1D phase correction 162
in 2D calibration mode 207
in 2D multiple display mode 201
in 2D phase mode 194
in baseline correction mode 183
in calibration mode 174
in integration mode 165
in multiple display mode 177
in S/N measurement mode 222
in spline baseline correction mode 186
objects 22
popup menu 126, 138
printing 95
reopen 102
tab bar 1D 106
tab bar 2D 139
tab bar 3D 159
toolbar 21
dataset
active 213
colors 182
dir 19
directory tree 19, 63
expno 19, 50, 56
files 75, 130
handling 25, 49
last 2D 30
last 3D 30
last used 317
name 19, 50, 56, 64
procno 19, 50, 56
procno directory 63
properties 73, 128
selection in multiple display 178
specification 63, 213
title 57
top level directory 50
user 19, 50, 56
variables 68
datastation
configuration 301
dcon command 24, 328
dconpeaks.txt file 24



deconvolution 24
default
color scheme 320
command line size 324
configuration 301
find criteria 72
menu font 322
pivot point in 1D phase correction 162
pivot point in 2D phase 197
planein 3D display 155
printer 96
Tab bar 318
zero order phase correction 163
define
cubic spline baseline points 185
integral regions 166
NMR ADMINISTRATOR password 299
NMR SUPERUSER 299
peak ranges 188
peaks 190
de-iconify
data window 217
delete
AU program 304
data 68
integrals from display 170
noise region S/N 223
peaks from a peak list 190
signal region SIN 223
spline baseline points 186
Delete key 33
depth cueing in 3D 159
deselect
datain multiple display 178
integral regions 166
dialog box font 323
difference spectrum
in baseline correction 184
in multiple display 179
dimensionality of adataset 28, 81, 82, 84, 108
dipolar coupling 229
dir command 20
disable
commands 326
menus 326

toolbar buttons 326

Display

button 19, 65, 73
menu item 59, 176

display

1D acquisition status parameters 108
1D data 101

1D FID 124

1D integral list 115

1D pesk list 110

1D processed data 107

1D raw data 124

1D spectrum 107

1D spectrum overview 124

2D contours 148

2D data 133

2D FID 143

2D grid 147

2D integral list 142

2D peak list 141

2D projections 145

2D spectrum in contour mode 148
2D spectrum in image mode 151
2D spectrum in oblique mode 151
3D cube 157

3D data 155

columnsin 2D phase correction 194
contoursin 2D phase 194

data from the browser 20, 60

data from the portfolio 60

data in multiple windows 102
dataset file list 128

dataset properties 128
expno/procno list 60

found dataset 73

full spectrum in 2D phase correction 195
integrals 20

JCAMP data 24

manipulation 103

mani pulations 31

mode of the lock window 263
molecule structure 122

options 31

options 1D 124

peaks 20



planes of 3D data 155, 156
positive/negative 2D levels 153

processing status parameters 1D 108

projections 21
rowsin 2D phase correction 194
settings 30
specia dataformats 65
spectra 19
spectrum overview in 2D 144
status parameters 81, 84
sum/difference spectrum 179
superimposed 1D spectra 175
superimposed 2D spectra 200
y-axis 31, 125
Zipped data 23
display properties 21
distance measurement
1D 221
2D 208
mode 31
DORR parameter 228
double rotation experiments 228
double-headed arrow 212, 222
Down-Arrow key 33, 37
dpa command 108
dpp command 81, 84, 108
drag & drop data 64, 66

E

eda command 82, 83, 108, 140
edasp command 85
edau command 25, 91, 303, 304, 332
edcpul command 109
edit
AU program 304
commands 34
contour levels 149
integral ranges 168
pulse program 109
signal/noise regions 223
title of adataset 109
Edit menu 29
edlev command 134, 149
edlock command 85
edmac command 25, 332

edp command 23, 79, 80, 107, 140
edprosol command 84
edpy command 26, 333
edti command 109
ef command 88, 90
efp command 88, 271
em command 23, 87
email data 24
empty data window 59
enable
disabled commands 328
menus/commands 325
Enter key 37, 60
equidistant sequence of levels 149
Esc key 33
Euler angle 234
execute
AU program 303, 304
macro 25, 332
Python program 26
exit command 36, 42
expand
adata directory 37
data directory 19, 20, 49
data directory fully 52
data directory in the browser 52

individual spectrain multiple display 180

spectrum 24
experiment time 258

expinstall command 18, 43, 258, 299, 300, 301, 303

expl command 63, 75, 76, 130
Explorer 49, 63, 75, 130
expno 56, 60, 63, 68, 128
exponentia
baseline correction 184
window multiplication 87, 88
export data 22, 99
expt command 258
extend the Topspin functionality 331
external projection 21
extract arow/columnin 2D 205

F

F1 dimension 137, 144, 193
F1 key 15, 36



F1-F2 plane 156, 159
F2 dimension 137, 144, 193
F2 key 36, 51
F2-F3 plane 157, 159
F3 key 41
F3-F1 plane 155, 157, 159
F5 key 41
F6 key 36, 41, 214
FDA 76
fid command 124, 143
FID display 258, 260, 266, 269
Fid tab 124, 128, 143
File Chooser 19
File menu 19, 29
file size of raw data 258
files of adataset 64, 67, 75, 128, 130
find command 36, 54, 71
find data 29, 54, 71
first order phase correction
1D 163
2D 197, 198
fitting peaks 24
fmc command 88
focus 33, 36, 51
font
of dialog windows 323
of the browser 323
of the command line 324
of the interface 321
of the menu 322
of the status line 324
of the tab bar 322
forward peak picking 190
Fourier transform 87, 88
fp command 88
fromjdx command 24
fromzip command 23
ft command 23, 87
ftf command 23, 327
function keys 36

G

Gaussian deconvolution 24
Gaussian window multiplication 88
genfid command 67, 68

genser command 68
geometric sequence of levels 149
geometry of a Topspin window 218, 219
getprosol command 84, 108
gf command 88
gfp command 88
GLP 76
GMP 76
Gnome Mozilla76
grab rows/columnsin 2D 204
gradient enhanced spectroscopy 25
graphic functions 333
graphicsfiles 22, 99
grid
display 31, 147, 263
window arrangement 214
gs command 82, 266
GS parameter adjustment window 266

H

halt an acquisition 258, 259
halt command 258, 270
helium level 264
Help
button 40
menu 29, 39
menu of the Plot Editor 22, 97
help
in Topspin 39
on commands 40
help command 40
Hertz axis units 124, 144
hist command 41, 44, 99, 316, 335, 339, 341
history file 339
hostname of aremote system 310
HTML page 40

|
iconify
all datawindows 218
datawindow 216
iconnmr command 26
image display
of 2D data151
of 3D planes 156



[-8

import data 24
inconsistent dataset 81
initial guess 240
install
AU programs 19, 303
pulse programs 19
Topspin 299
installation directory 53, 300, 301
installnmr script 300
int command 127
Integral
list 2D 142
integral
bias 168
display 20
labdl 167
list 1D 115
regions 165, 166, 167, 172
scaling factor 171
slope 169
trails 127, 172
values 165
Integralstab 115, 142, 173
integrals.txt file 173
integration
1D automatic 164, 167
1D interactive 164, 167
mode 31, 165, 173, 295
intensity
alignment in multiple display 180
decrease 1D 104, 134
increase 1D 104, 134
manipulation 31
reset 1D 32, 104, 105, 134
scaling 2D 135
interactive
1D baseline correction 182
1D cdlibration 173
1D data manipulation 161
1D integration 164
1D pesk picking 187
1D phase correction 161
1D signal to noise calculation 222
2D cdlibration 206
2D data manipulation 193

2D phase correction 193
data manipulation 23, 30, 318
modes 30
parameter adjustment 82, 266
processing 87
Processing Guide mode 90
interface fonts 321
internal projection 21
Internet Browser 64
intrng file 168, 171, 173
| P address of aremote system 310
IUPAC standard 24

J

JCAMP-DX format 24, 65, 66, 67
Jeol spectrometer 66

Jmol molecule structure viewer 122
INMR data 66

K

KDE konqueror 75
keyboard commands 29
kill command 47
Konqueror 76, 130

L

Left-Arrow key 33, 37, 52
Levenberg-Marquardt algorithm 239
li command 115, 164
Liouville equation 25
lipp command 115
lippf command 115
list 142
1D integrals 115
2D integrals 142
2D peaks 141
AU programs 303
baseline points 186
Bruker AU programs 304
color schemes 320
datafiles 74, 128
EXPNOS/PROCNOS 60
found data 72
integrals 97, 173
macros 25



opened datasets 50

parameter sets 57

peaks 98, 127, 190

peaks 1D 110

plot layouts 96

solvents 57

user defined AU programs 303
local

Topspin interface 307
lock

parameters 85

signal 263
lock command 264
lock display

colors 319

mode 263

window 218, 258, 260, 263
lockdisp command 258, 263
lock-in procedure 263
Lorentzian deconvolution 24
lower toolbar 31

M

macros

in AU programs 90, 333

in Topspin 25, 41, 88, 332, 336, 339
maghitude calculation 88
managuide command 241
MASR parameter 228
matching the probehead 261
MAXI parameter 190
maximize

al datawindows 218

datawindow 217

the Topspin window 29
maximize button 29
maximum

command line size 325
MC2 parameter 81
menu

bar 29

commands 29

configuration table 327, 328

entries 29, 327

font 322

settings 315
M| parameter 190
minimize

data window 216
minimize button 29
minimum

command line size 325
Minus key 37
mixtures 25
molecule structure viewer 122
mouse sensitivity

in 1D baseline correction 185

in 1D integration 169

in 1D phase correction 163

in 2D phase correction 199
move

data window 212

Topspin window 29
Mozilla 76, 130
multiple display

1D 31, 175, 201

1D/2D 21, 60, 65

2D 21, 200

in deconvolution 24
multiple display mode 60, 175
multiple window display 102
multiplet 166, 237
multiplet analysis 241
multiply with increment in 2D levels 149

N

nbook command 331
negative
2D levels 153
new command 30, 36, 56, 268
newtop command 41
next
channel for wobbling 262
command 37
dataset in Browser 37
parameter field 81, 83
planein 3D 157
row/column in 2D phase correction 199
window in data area 36, 214, 218
NMR ADMINISTRATION password 299
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NMR SUPERUSER 299
nmradminpassword file 299
nmrsim command 25, 110
nmrsuperuser file 299

noise region 222

NOISF1 parameter 222
NOISF2 parameter 222
notebook 331

NS parameter 258

O

O1 parameter 259
O2 parameter 259
O3 parameter 259
objects
of adataset 22, 102, 212, 315, 318, 319, 320
oblique display
of 2D spectra 151, 153
of 3D planes 156
online help 39
online manual
plot editor 97
Topspin 39
open
browser/portfolio 51
data 30, 36, 49, 59, 60, 61
data from the browser 19
data from the command line 64, 66
data from the Explorer 63
data from the menu 19
IconNmr interfaces 26
Linux Shell 18
new data window 214
new portfolio 53
new procno 64
online help documents 39
special format data 65
title bar menu 29
Topspin command index 40
open command 30, 36, 61, 65
Options menu 29
overview spectrum
1D 124
2D 144

P

paper format 301
paracon command 302
parameter

adjustment window 82, 266

change 81, 84

display 20

editor 79, 80, 82, 83

field 81, 83

files74

handling 79

name 79, 82

search 108

vaue 81, 83
parameter set 57, 67
PARMODE parameter 108
paste command 30, 64, 66
peak

alignment 21, 180

display 20

fitting 24

group 24

labels 127, 190

list 190, 191

list 1D 110, 190

list 2D 141

picking mode 187

position 221

position alignment 180

ranges 191
peak picking

1D automatic 187

1D interactive 187

mode 31

mode 1D 188

rangesin 1D 189
peak.txt file 191
peakrng file 191
Peakstab 98, 110, 141
phase correction

1D automatic 87, 88

1D interactive 161

2D interactive 193

first order 1D 163

mode 30
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mode 1D 162
mode 2D 194
pivot point in 1D 162
values 1D 164
zero order 1D 163
PHCO parameter 81, 163, 198
PHC1 parameter 163, 199
pivot point
in 1D phase correction 162
in 2D phase correction 197
pk command 164
plane display in 3D 156
plot
data from the menu 95
data from the Plot Editor 97
data from the Processing Guide 97
layouts 22
plot command 22, 96, 97
Plot Editor 22, 96
Pluskey 37
polynomial
baseline correction 183
portfolio 20, 36, 49, 54, 60, 74, 202
file 54
in multiple display mode 177
position
of a Topspin window 219
position of a Topspin window 218

position the baseline of arow/column in 2D 206

positive
2D levels 153
pp command 114, 127, 208
PPARMOD parameter 81, 84, 108
pp! command 189
ppm axis units 124, 144
pps command 187
preferences 29, 315
pre-scan-delay 301
preview
the baseline corrected spectrum 184
previous
commands 33
dataset in browser 37
parameter field 81, 83
planein 3D 157

row/column in 2D phase correction 199
zoom 32, 105, 137
print
1D peak list 114
active window 22, 96
colors 319
data from the menu 95
data from the Processing Guide 97
integral list 97
metafiles 99
peak list 98
the current dataset 36
print command 30, 36, 95, 97, 114
printer colors 319
prnt command 96
probehead/sol vent dependent parameters 84
proc_1d AU program 90
process data 22, 29
from the command line 87
from the Processing Guide 88
with AU programs 90
with composite commands 88
processing
parameters 79, 80
parameters 1D 107
parameters 2D 140
Processing Guide 23, 88
Processing menu 23, 29
Processing Reference Manual 20, 39
procno 60, 64, 68, 75, 129
ProcPars tab 23, 79, 80, 107, 140
projections of a2D spectrum 21, 145
properties
of adataset 73, 128
of aprinter 96
prosol parameters 269
pseudo raw data 68
pulse program 19, 24, 52, 109
display 110
parameters 84, 108, 269
PulsProg tab 109
Python programs 26, 333, 336, 339

Q
QUIT AU macro 91
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QUITMSG AU macro 91

R

re command 20, 64, 176
read
color scheme 320
data formats 65
integrals from disk 167
the prosol parameters 269
window layout 218
reb command 19, 65
re-enable disabled commands 328
reference peak
in 1D calibration 174
in 1D phase correction 162, 163
in 2D calibration 207
in 2D phase correction 197
referencing 87
reg file 173
relaxation
curve 235
remote connections 315
remove
commands 326
data from multiple display 178
datasets from the portfolio 54
menus 326
toolbar buttons 326
top level directory from the browser 53
reopen a dataset 102
reopen command 58, 102
rep command 20, 64
replace the current portfolio 74
repw command 64
rescale
2D projection 146
data in multiple windows 103
reset
1D baseline correction 185
1D phase values 163
3D cube size and orientation 158
default find criteria 72
F1 zoom factor in 2D 137
F2 and F1 zoom factor 137
F2 zoom factor in 2D 137

intensity 1D 104
intensity in 2D 135
search mask 72
zoom factor 32, 105
resize
command line 325
datawindow 212
graphics 99
resolution of a screen dump 22, 99
restore
adjusted acquisition parameters (GS) 268
size and position of a data window 217
toolbar 326
uncorrected baseline 185
retrieve
previously entered commands 33
rew command 20, 64
Right-Arrow key 33, 37, 52
rotate 3D cube 153, 158
routing parameters 85

S

S/N value 224

Sample tab 121

sav command 30, 36

save
1D basdline correction 184, 185
1D integrals 173
1D phase correction 164
acquisition data 68
adjusted acquisition parameters (GS) 267
AU program 25, 304
color scheme 320
cubic spline baseline points 187
current window layout 218
data 23, 30, 36, 66
datain analog filtered format 67
datato a JCAMP-DX file 24
datato aZIPfile 23
data window to a graphicsfile 22, 99
entire dataset 66, 67
integral regions 172
macro 25
parameters 108
peak list and peak ranges 191
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phase correction 2D 197, 200
portfolio 54
processed data 68
processed data as pseudo raw data 68
pulse program 110, 121
sum or difference spectrum 179
title of adataset 109
scale
1D integrals 171
1D spectrum 104
2D spectrum 134
3D cube 158
individual spectra in multiple display 21, 175,
180
row/column in 2D phase 198
scaling factor
of integrals 171
scan
planes of 3D data 157
rows/columnsin 2D 203
screen dump 22, 99
screenDump.wmf file 99
scroll bar 81, 84
search
criteriab4, 71, 73
data71
field in the parameter editor 81, 83
result window 73
select
AU program 304
color scheme 320
data 49
datain multiple display 176, 178
data window 213
default printer 301
expno/procno combination 60
first expno/procno 60
foldersin the browser 51
font 322, 323, 324
integral regions 166, 168
lock signal color 320
multiple datasets 60, 74
multiple folders 51
peaksin 2D phase correction 194
plot layout 96

printer 96
remote system 310
row/column in 2D phase 197
spectrain 2D multiple display 203
spectrum color 319
spectrum print color 319
Topspin window 219
selective excitation 25
semi-automatic
peak picking 190
processing 88
sensitivity
of the GS dider 266
of the mouse 163, 169, 185, 199
serial command 91
serial processing 91
Server ID 310
set
1D acquisition parameters 108
2D acquisition parameters 140
2D processing parameters 140
colors for multiple display 182
contour levels 149
lock parameters 85
phase pivot point 162
processing parameters 79
processing parameters 1D 107
routing parameters 85
user preferences 316
set command 106, 315
SFOL1 parameter 259
Shell 18
shift
1D data down 106
1D data smoothly 106
1D datato the extreme left 106
1D data to the extreme right 106
1D datato the left 106
1D datato the right 106
1D data up 106
1D/2D data 32, 37
2D data down 137
2D data smoothly 137
2D datato the left 137
2D datato theright 137
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2D data up 137
data in multiple windows 103
individual spectra in multiple display 21, 175,
180
row/column in 2D phase 198
Shift key 52, 60, 71, 74, 176, 178
Shift-Tab key 81, 83
short description
of an AU program 305
shortcuts for processing 88
show command 47
SIGF1 parameter 222
SIGF2 parameter 222
signal region 222
signal to noise calculation 222
Simplex agorithm 235, 239
simulatation of powder spectra 225
simulating experiments 24
sine
baseline correction 183
single commands 87
slider sensitivity 266
slope correction 168
smail command 24, 30
smooth
1D phase correction 198
1D scaling 32, 104
1D shifting 105
1D zooming 32, 104
1D/2D shifting 32
2D scaling 135
2D shifting 137
scaling of 1D integrals 171
scanning of planesin 3D 157
shifting of 1D integrals 172
solaguide command 225
Solids Line Shape Analysis 225
solvent 57
sort datain portfolio 54
sort mode 55
spec command 107
special format data 24
spectrometer
frequency 259
spectrometer hardware 18, 19

Spectrometer menu 29, 257
spectrum
display 1D 107
objects 315, 316
overview 1D 124
overview 2D 144
Spectrum tab 107, 124, 129
split pane 27
square 2D layout 135
square brackets 29, 39, 102, 106
sref command 87, 90, 173, 206
stacked multiple display 180
Start button 63
startup actions 315, 317
status line font 324
status parameter
change 81
display 84, 127
display 1D 108
stop an acquisition 258
stop command 258, 270
store
2D contour levels 150
structure file 122
Structure tab 122
sum spectrum
in multiple display 179
superimpose
1D spectra 175
cursor information 127
integral trails/labels 127
main status parameters 127
peak labels 127
spectra 21
title of a dataset 127
SW parameter 259
swap data windows 219
sweep width 259
swin command 219
switch
to the last 2D data 30
to the last 3D data 30
synchronized experiments 228
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T

T1 caculation 16
TUT2 Relaxation 235
tlguide command 235
T2 caculation 16
Tab bar
1D 102, 106
2D 134, 139
3D 159
configuration 106, 318
font 322
usage 106
Tab key 81, 83
tabbed pane 139, 159, 318
TCP/IP port 308
temperature unit window 218
Terminal Window 18
time domain signal 25
title bar 29, 101, 102, 133, 212, 213, 216, 217, 218,
304
title file 109
title of adataset 20, 52, 57, 109, 127, 268, 320
Titletab 109
tojdx command 24, 67
tool bar
1D 161
2D 193
configuration 326
extension 336
for acquisition 257
icons 339
of the datawindow 21, 124
of the FID display window 270
tips 39
usage 30
tooltips 39
top level directory 20, 49, 53
Topspin
color schemes 320
data area 64, 66
fonts 322
help 39
installation 301
installation directory 301
portfolio 50

startup 17, 18

tailoring 315

window 27
topspin command 18
Topspinicon 18
totxt command 67
tozip command 23, 67
tshome directory 18, 39, 301
tuning the probehead 261

U

undo
last parameter change 81, 84
|ast region operation 173
unzip utility 24
Up-Arrow key 33, 37
upper toolbar
1D 30, 161
2D 193
user defined
AU programs 303
buttons 336, 339, 341
commands 23, 25
functions keys 41
plot layouts 96
User Interface functions 333
user preferences 315
user properties directory 41, 99, 316
User'sguide 39

\Y

Varian spectrometer 66
vertical scaling 104
View menu 29, 49, 126
virtual spectrometer 24
VNMR data 66

w

walk-up 26

whst command 262
whbsw command 262
wildcards 70

window layout 218
Window menu 29, 219
WINNMR data 65
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wm command 23, 79
wmisc command 67
wobb command 261
wobble

display 260

frequency 262

procedure 261

steps 262

sweep width 262

window 261
wpar command 67
wra command 67, 68
wrp command 67, 68
wrpa command 23, 67, 638

X

xau command 304
Xx-axisrotation in 3D 153, 158
Xmac command 25

Y

y-axisdisplay 31, 125
y-axisrotation in 3D 153, 158

4

z-axisrotation in 3D 158
zero order phase correction
1D 163
2D 197,198
zg command 258, 269
ZIP dataformat 23, 65
zoom
1D data 32, 104
2D data 136
in 2D phase correction 194
reset in 1D 105
resetin 2D 137
zoom 1D/2D data 37
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