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Chapter 1 Overview

1.1 Introduction

SpinStudio] is a professional software package for NMR data acquisition and processing
in the products of Zhongke-niujin. The User Manual thoroughly describes all aspects of
SpinStudioJ, which include system requirements, installation, introduction to menus and
panels, NMR experiments, data processing and analysis, as well as the routine 1D and 2D
experiments, data plotting and pulse programming. This manual enables users to quickly get
acquainted with the main functions and operations of the software and be quite capable of
running experiments and processing data. All users of SpinStudioJ are recommended to

carefully read this manual.
1.1.1 Definitions and Conventions

In order to make the text in the manual more clear and easier to be understood by users,
following conventions are used in this manual:
1. Commands to be entered are all in bold italic, e.g. wft.

2. Menus, buttons are all in bold, e.g. File, Acquire.

Table 1.1 Term definition and abbreviation

Term abbreviation Description
FID Free Induction Decay
APT Attached Proton Test
BIRD Bllinear Rotation Decoupling
DEPT Distortionless Enhancement by Polarization Transfer
DOSY Diffusion Ordered Spectroscopy
GARP Globally optimized Alternating-phase Rectangular Pulses
T Spin-Lattice Relaxation Time
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T, Spin-Spin Relaxation Time

1.2 Start the System

Double click the icon of SpinStudio] in your desktop to start the software, the user login
dialog will pop up, as shown in Figure 1.1. Then enter the user name and password, the first
login can be logged in with the user name “admin”, the password is “zhongkeMR”. The user

name and password are case-sensitive.

Login system

(@) Mote that password security.

Username:

Password:

Figure 1.1 User login dialog

After click OK in Figure 1.1, the main interface will be open(Figure 1.2). The main
interface includes menu bar, toolbar, navigation panel, data window, log panel, command line,

status bar.

[ spinstudio) — b
Ele_Acquire Process Analysis View Options Tools Helpp —» (_menu bar
CE~-B42hk L Ao hADAAAOD O % » w wl* 2 5 * wfl> =BV % &> —>(toolbar)
#NMR Data Navigator = =
« & admin [D:/Data/x//admin]
> 22D
> 3D
 data 20E6-
= dosy.nmr [dosy1d]

4 examdata /—/ -
= o - pane'
» & HCCorrelation 1.5E6

& Proton.nmr & =2

= HHCorrelation
~ @ Proton
= Proton.nmr [s1pul-25mM Cyclos

“ F19 SINO X 1.0E6
2 XL

5E5-

T T T T T T T T T
12 11 10 9 8 T 6 5 4 3 2 1 0 lppmly
FID/Spec|Parameters Sequence| Acqu

= NMR Console & & @i~ o
log panel
< 5 command line |

GZunconnected  Unlocked:-- | Sample: out “Spin:—-[Hz) -] ©He:--% N2--% _(IExperiment 0/0  OResidual: 00:00:00 &= Scan: 0/0—>——((status bar)

Figure 1.2 Software main interface
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1.3 Menu bar

Menu bar includes several menus as shown in Figure 1.3, each of which will be
introduced in detail. User can click the selected menu to reveal a drop-down menu, which

may also include several options that can be selected for execution.

SpinStudicl
File Acquire Process Analysis View Options Tools Help

= Sample Pl e by A B @ G

= New Experiment
&

P

[] Create Ctrl+M

]

5

Mew form Template

* Shim

*
Tune *
>
Lock >

F <

Spin
e Acquisition >

1 Automation

Figure 1.3 Menu bar

1.3.1 File

File menu is shown in Figure 1.4.

File Acquire Process Analysi

7 New Ctrl+N
5 Save As >
& Print Ctrl+P
& |mport Ctrl+l
= Export >
P Close Ctrl+W
& Close All  Ctrl+Shift+W

Recent >
B Exit

Figure 1.4 File menu

New:
Open New Experiment dialog box, which will be explained in detail in 2.5 New

Experiment.

Save As:

11
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Save data in current workspace as Template or SpinStudioJ Data (Figure 1.5).

SpinStudicl
File Acquire Process Analysis View Options Tools Help

(7 New CeN - [ & e Lol e
[ Save As * [@ Template
& Print. Ctrl+P M SpinStudio) Data

Figure 1.5 Save As option

Click Template to open a dialog box (Figure 1.6). In Save Directory item you can
select General to save as general template or Auto to save as automation template. User can

give a Name to your template. The item Class and Dim are decided by the current data, while

Type can be selected.

% Save Template

Save Directory: @ General ../system/data/template/user/guest
(O Auto ../system/datafautomation/template

MName: |
Class: HR ~
Diimn: 10 ~
Type: Basic 10 Proton w
Comment:

Basic 1D X

Selective

Chinese Comment: |Solvent Suppression
Instrument Test
Advanced

ATP

Set as Recommended

Cance'

Figure 1.6 Save template dialog
User can also set up parameters for automation experiments by clicking Add Automation

Parameter button to open a dialog (Figure 1.7), where both General and Advanced

parameters can be selected according to your requirement.
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Search: General
[ | di
| MName Type e a5
acgfrg real S
acqgmode string swl
acgmodel string
acgtime real
acgtimel real =
array string
arraymode integer
ci integer
console string 4
cs integer
do real
di real Advanced
deadtime real p2
decon string dummyscan
deconl string
decplvl real
decplll real
decpw real
decpwl real <-
dectype string
dectypel string
dimension integer
dummyscan integer
fq real
o _© Lo
[ ok || concel |

Figure 1.7 Add parameters dialog

Click SpinStudioJ Data to open a dialog box for data saving (Figure 1.8).

Export | = ﬂ
Save Directory Ci\Users\lyb\Desktop Browse

File Name Proton.nmr

[ ok || cance |

Figure 1.8 Save experiment data dialog

Print:

Enter the print/plot interface. User can edit spectra here. Please refer to Chapter 9
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Spectrum Printing for detailed description.

Import:

Qone

Instruments

Data import. User can import data of different format, including SpinStudioJ, Bruker

and Agilent for processing. You don’t need to select the specific format of data. Click Browse

to find the directory where the data are saved, and the format will be recognized

automatically. User can select all or some of the data under the defined directory. User have

to choose the destination directory through Import to folder box. Check the box under

Options will keep all your directory structure retained in destination directory. You can set

password for your imported data by clicking Add password button (Figure 1.9).

E import Data

| Select

From Directory: | D:\AutomationData

4 |7 admin
(] @ 2018-08-28
(] & 2018-09-04
¥ 2018-09-07
| ¥ 2018-09-10

select All | | Deselect Al
‘ Import to folder:  guest/test
Options

| Retain original directory structure

| Add password

o o ]|
i
] Feerem—
| |
L Browse |
Finish | Cancel |

Figure 1.9 Data import dialog

Export:

Data export. User can export the data in current workspace to designated directory in

SpinStudioJ, Data format lor Data format 2(Figure 1.10). You can give a name to your

experimental data as you like. If in SpinStudioJ format, you can set password for your

exported data by clicking Add password button.
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Export (1O [
Save Directory Fi\data-0813
File Mame Proton.nmr
Data Type SpinStudio) -

SpinStudiol
Add Password DA TG

Data format 1

[ ok || cancel |

Figure 1.10 Data export dialog

If you want to export one of the array data, enter the command export1DArray, and the
dialog box will pop up as shown in Figure 1.11. Fill in the corresponding number of the data
(the number range is displayed in the parent brace), that is, export the data to the current array

data. Under the directory, and automatically named "current data name_export data number".

Index : ©-19)

Save Directory : D:/Data/Global/SpinStudic/Datafadmin/Luchuan/triple resonance/t

Figure 1.11 Export one of the array data

Close:
Close current workspace. This can also be done by clicking * button on the workspace

tab. The third way is to put the mouse over the tab and righ-click to choose Close.

Close All:
Close all workspaces. You can also put the mouse over the tittle bar of the data window

and righ-click to choose Close All
Exit:

Exit the software. You can also click 238 button on the top right of the main window

to exit the software.
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1.3.2 Acquire

Acquire Process Analysis Vii

(b Sample >
£l New Experiment >
= Tuning and Matching
& Shim >
% Lock >
< Spin
v Acquisition >
@ Automation

Figure 1.12 Acquire menu

Sample: Click Eject or Inject to control sample in and out.

New Experiment: Create New Experiment or New Template.

Tuning and Matching: Open tuning interface, referring 2.7 Tuning and Matching
Shimming for details.

Shim: Open shimming interface, referring 2.8 Shimming for details.

Lock: Open lock interface, referring 2.6 Locking for detail.

Spin: Open Spin Rate Edit dialog box.

Acquisition: Start or stop acquisition, equivalent to the commands go or aa.

Automation: Open automation interface, user name and password needed. Refer to 2.11

Automation for details.

1.3.3 Process

Process Analysis View Op

i Fourier Transform
Phase Correction >
. * Baseline Correction >
82 Tilt
= Eliminate t1 Noise
¥ Symmetry >
m NUS >

Figure 1.13 Data processing menu

Fourier Transform:
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To open Fourier Transform dialog box. Details are referred to 4.3 Window and Fourier

Transform and 5.2 2D Window and Fourier Transform.

Phase Correction:
To open Automatic or Manual phase correction dialog boxes, referring to 4.5 Phase

Correction for details.

Baseline Correction:
There are three options included, Automatic, Semi-automatic and Manual.
Automatic: enables automatic baseline correction;
Semi-automatic: similar to Manual but with different parameters, referring to 4.6.3
Semi-automatic baseline correction for details;
Manual: enables manual base line correction by opening a dialog window to set

appropriate parameters, referring to 4.6.4 Manual baseline correction for details.

Tilt:

Open a dialog box for tilt processing, referring to chapter 5.6 J Spectrum Tilt.

Elimination T1 Noise:

Eliminate T1 noise of 2D spectra, referring to 5.7 t1 Noise Elimination.
Symmetry:
Symmetrize the spectra to improve the quality. Two options for COSY-like and

J-Resolved are included. Please refer to 5.8 Symmetry.

NUS:

Data processing for non-uniform sampling, referring to NUS Manual.
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1.3.4 Analysis

Analysis | View Options Tools Help

W Reference r
Peak Picking 3
Integration *

Multiple Spectrum Display...
|z, Fitting
. Signal/Noise Ratio

4  Resolution

Figure 1.14 Data analysis menu

Reference:
Include Automatic and Manual methods. Clicking Automatic enables directly
automatic referencing, while clicking Manual will open a dialog box to set the reference shift,

referring 6.1 Reference.

Peak Picking:
Include Automatic and Manual methods. Clicking Automatic will directly display the
results of peak picking, while clicking Manual will enter manual peak picking mode,

referring to 6.2 Peak Picking.

Integration:

Enter manual integration mode, referring to 6.3 Integration.

Multiple Spectrum Display:
Enter Multiple Spectrum Display mode to manage the display and processing of

multiple spectra in different workspace, referring to 6.4 Multiple Spectrum Display.
Fitting:
Enter data fitting mode for T1 relaxation, T2 relaxation and DOSY data, referring to 6.6

Fitting.
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Signal/Noise Calculation:

Calculate signal to noise ratio, referring to 6.7 Signal/Noise Ratio.

Resolution:
Calculate the digital resolution of the spectrum and the line shape data for the highest

peak within the displayed region of spectrum, equivalent to command res.
1.3.5 View

View thicuns Tools Hel_p
by Trace Manager

Show View Alt+5hift+Q
Hide Explorer

Hide Console

Layout 4

Figure 1.15 View menu

Trace Manager:
Open Trace Manager window tor manage the display of arrayed data, referring to 6.5
Array Data Display and Processing
Show view:
Open a window for display setting of the software appearance (Figure 1.16). User can

choose to open the windows you want to display.
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E] show View e

type filter text

4 gy Other
= NMR Conscle
o NMPR Data Navigator
~~ STM Display
i, User Seftings

> @ General

> @ Help

> @ Instrument
> @ Process

[ @ Template

» @ automation

| ok || cancel |

Figure 1.16 Show view dialog

Hide Explorer/Show Explorer:

Hide or show the Data Navigator.

Hide Console/Show Console:
Hide or show NMR Console window below the workspace window, including log panel

and command line.

Layout:
Control the layout of multiple spectra display (Figure 1.17), which includes Horizontal
(Figure 1.18), Vertical (Figure 1.19) and Stacked display (Figure 1.20). For Stacked layout,

an offset must be set in pixel unit (Figure 1.21).

Il Horizontal
Fl Vertical
4 Stacked

Figure 1.17 Layout menu
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N

) 1 2 3 4 5 6 7 8 9 10
Ippm] [ppm] [ppmi Ippm] [ppm] [ppm] Ippm] [ppm] [ppmi Ipeml [ppm]
Figure 1.18 Horizontal layout view
T T T T T T —T — T
8 7 6 5 4 3 2 1 0
fppr]
8 7 8 5 * 3 2 1 o
[ppm]
I L |
T T T T T T T T T
[ppm]
| ;
8 7 6 5. 4 3 2z 1 0
[ppm]
hopr s g e g
8 7 6 5 & 3 2 1 o
[ppm]
:
T T T T T T T T T
fppr]

Figure 1.19 Vertical layout view

'/ Stack Layout %

X Offset i = px

l OK ” Cancel ‘

Figure 1.20 Stack Layout Offset dialog
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[ppr]

[ppmi.

[ppm]

[ppm]

[ppmi.

Figure 1.21 Stack layout view

1.3.6 Options

Options Tools Helg

i Preferences
4 Instrument
6l lLanguage >
“1 User Role >

Figure 1.22 Option menu

Preferences:

To Configure the appearance of software interface, Automation experiments, Data

Process, Shimming methods for the instrument, NMR Editor, Navigator, Print and Pulse

Sequence Diagram (Figure 1.23).
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B preferences

fope frer e Appearance

Appearance

Automation Theme: |Windows
DataProcess

Instrument

NMR Editor

Navigator

Print

Sequence Diagram

Restore Defaults

Apply

Cancel

Figure 1.23 Software preference configuration interface

Appearance: to set the theme of the whole interface(Figure 1.24). User can select:

Classic, Dark, Windows, Windows XP Blue, Windows XP Olive or Windows Classic.

Preferences m} K
type filter text Appearance T T X

Appearance |

Automation Theme: |Windows ~

DataProcess Classic

Instrument Dark

NMR Editor -

X 'Windows XP Blue

Névlgﬁtor Windows XP Olive

Print Windows Classic

Sequence Diagram

Restore Defaults Apply

Figure 1.24 Software appearance configuration

Fonts: to configure the fonts used in Console, Navigator, Print interface, Status Line,

and Automation Navigator(Figure 1.25). Click Edit to show the dialog box (Figure 1.26) for

font selection, then the selected font name will be shown in the Preview window.
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Preferences

type filter text Fonts

v Appearance
Fonts

type filter text

Automation
> DataProcess
Instrument
> NMR Editor
Navigator

> Print

Sequence Diagram

Aa Console Font

Aa Mavigator Font
Ag Print interface font
Am Status Line Font

Ag autonavigatorfont

Preview:

Microsoft YaHei Ul 9

Restore Defaults

Apply

oK Cancel

Figure 1.25 Font configuration dialog

Font x
Font: Font style: Size:
. | | Regular |9 |
Segoe Ul Emoji Itatic i
Segoe Ul Historic Semibold 12
Segoe Ul Symbol Semibold Italic 14
SHOWCARD GOTHIC Bold 16
SinSun v| |Bold Italic ] I L
Sample
AaBbYyZz
Script:
Western sl
Show maore fonts

Figure 1.26 Font editing dialog

Automation: to set the conditions of log files for automation experiments (Figure 1.27).

The page can be configured with: a. History limit, above which the earlier history is

automatically cleared in the software interface. b. The history file interval is limited by the

number of days, and a new history file is automatically created. c. History file size limit

beyond which a new history file is automatically created. d. The history rolls back the initial

number, and when the history file is re-created, the latest pieces are kept in the software
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interface.

[ Preferences

type filter text

v Appearance
Fonts

Automation
DataProcess
Instrument
NMR Editor
Navigator
Print

Sequence Diagram

O X
Automation ST i
This section is used to configure automation parameters.
Maximum history display number: 300
Create new file days(Day) : 10
Maximum file memory(M) :

Keep history records when creating new files : |50

Restore Defaults Apply

Figure 1.27 Automation history configuration

Automation > Tuning After Gradient Shimming: to configure the combination of

shim coils for search shimming after auto shimming (Figure 1.28). User can add or delete

shim coil in this window, or change the sequences of coil combinations.

Preferences

type filter text
v Appearance
Fonts
~ Automation
Tuning After Gradient
DataProcess
Instrument
NMR Editor
MNavigator
Print

Sequence Diagram

O X
Tuning After Gradient Shimming fow i
Configuration of tuning shim coils after gradient shimming
z1_x1_y1_z1 Add
z1
zl x1 y1 Edit
z1 z2 z1
z1 22 x1 yl zx zy z1 Remove
Up
Down
Restore Defaults Apply

Figure 1.28 configure the combination of shim coils for search shimming after auto shimming

DataProcess: to set the MestReNova installation path for the data processing

software(Figure 1.29). After the configuration is completed, open the data in the workspace,
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and enter the command mmnova in the command line to open the data of the current active

workspace in the MestReNova installed in the workstation for post-processing of the data.

3 Preferences O *

type filter text MestReMova S T
Appearance m

. Select the installation directory of the software MestReNova
Automation

w DataProcess
MestReNova
Instrument
NMR Editor
Mavigator
Print

Browse

Sequence Diagram

Restore Defaults

Apply

Cancel

Figure 1.29 MestReNova installation path setting

Instrument > Shimming > 3D Smart Shimming: to configure the shim coil

combinations for search shim before and after 3D Smart Shimming (Figure 1.30).

B preferences m] *
type filter text 3D Smart Shimming A=l v w
Appearalnce Caonfigure shim coil group of tuning before 3D Smart Shim
Automation A
DataProcess ﬂ1 Add
Z
v Instrument 2131 Edit
~ Shimming 2122 71
3D Smart Shimmir 71 22 x1 yl zx zy z1 Remove
Search Shimming 71 1 y1 72 7y =1 o
Smart Shimming B
NMR Editor Boion
Navigator
Print Configure shim coil group of tuning after 3D Smart Shim
S Di
equence Diagram off TR
z1
1 x1_y1 Edit
zl1 z2 71
z1 z2 x1 yl z= zy z1 Remove
z1 x1_y1 zx zy z1
Up
Down
Restore Default Appl
> o estore Defaults pply

Figure 1.30 Search shimming configuration before/after 3D Smart Shimming

Instrument > Shimming > Search Shimming: to set the configurations for search shim
(Figure 1.31). User can add or delete shim coils and their combinations or change the
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sequences of them.

Preferences O =
[type filter text || search Shimming G
: Appearalnce Evaluation methad
» Automation
» DataProcess E:j[zﬁi:&‘ Up
~ Instrument Do
~ Shimming
3D Smart Shimmir
Search Shimming
Smart Shimming
> NMR Editor
Navigator Configure tuning shim coils
> Print
. =l Add
» Sequence Diagram 2131 31
7172 71 | Edit
z1 22 x1 y1 zx zy z1
Remove
Up
Down
Configure simplex shim coils
z1 z2 73 74 75 Add
z1 z2 c3 53 =
z1 22 x1 y1 zx zy Edit
z1 22 x1 y1 zx zy <2 52 =
x1 y1_zx zy z2x z2y z3x z3y Remove
z1 22 c2 52 zc2 zs2 -
Up
Down
( = Restore Defaults | Apply

Figure 1.31 Search shimming configuration

Instrument > Shimming > Smart Shimming: to set the configuration of tuning shim

before and after Smart Shimming (Figure 1.32).

Preferences m} X
type filter text | | Smart Shimming CelE =G
’ Appearalnce Configure shim coil group of tuning before Smart Shim
» Automation
» DataProcess :f Add
~ Instrument 2131yl Edit
~ Shimming 21;2}1
3D Smart Shimmir z1 22 x1 yl_zx zy z1 Remove
Search Shimming 21 %1 y1 zx zy 21 T
Smart Shimming ./
» NMR Editor Bown
Navigator
» Print Configure shim coil group of tuning after Smart Shim
> Sequence Diagram off [ Add
zl
z1.x1 y1 Edit
zl z2 z1
z1 z2 x1 y1 o zy z1 Remave
z1 21 _yl_zx zy z1
Up
Down
Restore Defaults | Appl
= = | Restore Defaults | pply
o

Figure 1.32 Smart shimming configuration
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NMR Editor: to set the maximum number of opened workspace, the maximum number

for history display, maximum spectral number for 1D array display and maximum spectral

number for multiple spectrum display (Figure 1.33).

Preferences

type filter text
Appearance
Automation
DataProcess
Instrument
NMR Editor
MNavigator
Print

Sequence Diagram

| | NMR Editor G

Maximum number of open workspace:

Recent history number: |20

Maximum display number of 1D array spectrum: |[150

Maximum number of multiple spectrum display:

Restore Defaults Apply

coe

Figure 1.33 NMR Editor configuration

NMR Editor > FID/Spectrum: to set the parameters for FID/spectrum display (Figure

1.34). If no specific display parameter was correlated to specified experiment, the default

parameters in this window will be used.

B Preferences

type filter text
> Appearance
Automation
DataProcess
Instrument
~ NMR Editor
FID/Spectrum
Integrals
Peaks
Navigator
Print

> Sequence Diagram

m]

FID/Spectrum i o

General

[15how grid

[ Border |1 =

Use antialias

Line width: |1 =

A Title

Cursor information

FID unit: s “

Spectrum unit: ppm v

Appearance color options:

Border color

Foreground color
Background color

2D spec positive peak color
2D spec negative peak color

Restore Defaults Apply

Figure 1.34 FID/spectrum display configuration
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NMR Editor > Integrals: to set the integral accuracy, that is, set the decimal place of

the integral value (Figure 1.35).

Preferences

type filter text
» Appearance
Automation
» DataProcess
Instrument
v NMR Editor
FID/Spectrum
Integrals
Peaks
Navigator
Print

» Sequence Diagram

Integrals

Number of digits for integral labels:

Restore Defaults

O

X

[l 2 v v

Apply

Cancel

Figure 1.35 Accuracy configuration for integral

NMR Editor > Peaks: to set the peak accuracy, that is, set the decimal place of the peak

value (Figure 1.36).

ﬂ Preferences

type filter text
Appearance
Automation
DataProcess
Instrument
v NMR Editor
FID/Spectrum
Integrals
Peaks
Navigator
Print

Sequence Diagram

Peaks

Restore Defaults

O

G v

Apply

Cancel

bed

v

Mumber of digits for peak labels:

Figure 1.36 Accuracy configuration for peaks

Navigator: configure to select whether to show pulse sequence name in experiment

node and file path on the right side of the username(Figure 1.37).
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3 preferences

type filter text
Appearance
Automation
DataProcess
Instrument
NMR Editor
Navigator
Print

Sequence Diagram

Navigator o =ity

Configure the Mavigator preferences

Show pulse sequence name on the right side of the experiment node

Show file path on the right side of the username

Restore Defaults Apply

Figure 1.37 Navigator configuration

Print > Export: Configure the default resolution (dpi) for exporting images from the

print interface(Figure 1.38). The optional values are 120, 360, 600, and the default setting is

H120H.

Preferences

pe filter tex

Appearance
Automation
DataProcess
Instrument
NMR Editor
Navigator
v Print
Export
Logo

Sequence Diagram

O X
Export - - -
set dpi
dpi: 120 ~

Restore Defaults Apply

Figure 1.38 Default resolution settings for exporting images

Print > Logo: The default logo configuration for the print interface(Figure 1.39). Use

the default blank to display our logo, or you can also click the Browse button to select other

image as logo. The image format can only be PNG or JPG.
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Preferences ] x

type filter text Logo - v v

Appearance Select the path of the logo displayed on the print page(PNG or JPG

Automation format only)

DataProcess
Instrument || Eloves
NMR Editor

Mavigator

~ Print

Export
Logo

Sequence Diagram

Restore Defaults Apply

Figure 1.39 Default logo configuration for the print interface

Sequence Diagram > Appearance: to configure the colors to be used for pulse

sequence display (Figure 1.40).

Preferences o x
type filter text Appearance A T

Appearance

Automation = cclar |

DataProcess meColor: N 1

Instrument

NMR Editor ps Color | I

Navigator

: 9 ns Color | [

Print

~ Sequence Diagram Phase

Appearance

Power =

Restore Defaults Apply

=2 CEI

Figure 1.40 Pulse sequence appearance configuration

Instrument:

The inherent parameters for the spectrometer preset by installation engineer, user

changing not recommended.

Language:

Switch languages between Chinese and English.

User &Role:

For user management and role management, user management and role management
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dialog boxes can be opened respectively. A workstation can have multiple operating system
users. When switching to different operating systems and logging in to SpinStudioJ, there
will be a default administrator account, that is, “admin”.

You can only use admin to log in to the software for the first time. After logging in, you
can open the user management dialog box for user management at any time. Before opening
the dialog box, the password input box will pop up. Enter the correct administrator password
(the default password is “zhongkeMR”) to open the user management dialog box, as shown

in Figure 1.41.

B Use Management *

Real Name Login Name Group Role Group

i admin admin Administrator  admin
New

Edit

Delete

NMR PWD

OK

Figure 1.41 User management dialog box when administrator account is logged in

Click the button Group to manage operating system users, as shown in Figure 1.42.

E User Group Management X

| GroupName RootPath Directory Exclusive Add
Administrator  Diy/DatafAdm... N "
Edit

Delete

OK

Figure 1.42 Operating system user management dialog box

Click the Add button to add an operating system user(Figure 1.42). After filling in the
“Group Name”, the “Root Path” will be automatically generated. The “Directory Exclusive”
below, the current operating system user can only set whether their own file directory is
exclusive after logging in, so in Figure 1.43, it’s not editable. After adding, click the OK

button to automatically create an operating system account in the background.
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E3 Add Group

Group Mame: |

Root Path: |

Directory Exclusive

Cancel

Figure 1.43 Add operating system user

Select an operating system user and click Edit to make relevant settings for the

operating system user. As shown in Figure 1.44, select the current operating system account.

At this time, “Directory Exclusive” can be checked, and settings such as Group Name and

Root Path can be edited and changed. If other operating system accounts are selected, a

prompt box will pop up (Figure 1.45).

E] Group Information

Group Mame: ‘hdministrator

Root Path: ‘D:_J’Dataj’hdministrator

(] Directory Exclusive

Cancel

Figure 1.44 Edit current operating system account information

m Warning

b

Cannot edit other's group information!

Figure 1.45 Pop-up warning when editing other operating system accounts

Click the button New in the user management dialog box (Figure 1.41) to create a new

user, as shown in Figure 1.46. Enter the real name (Real Name), login name (Login Name),

password (Password), select the user role (Role), and select the user's operating system

account (User Group) from the drop-down list. Check whether the experimental data is

encrypted. If it is encrypted, enter the password in the Data Password below. You can also set
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the relevant permissions of electronic signature (ESignature Meanings), including review,

approval, responsibility, authorship, etc.

Add User b4

Real Name: |

Login Name: |

Password: |
Role:
[Jadmin
] guest
User Group: Administrator w

[]Drata Encryption for Experiment
Data Password:
ESignature Meanings: [ review

[ approval
[ responsibility
[ authorship

Figure 1.46 Add a new user

Click Edit in the user management dialog box (Figure 1.41) to edit the user. The edit

dialog box is shown in Figure 1.47, which is basically the same as the new user dialog box

(Figure 1.46). The only difference is that the user group cannot be selected at this time.
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EJ edit User e
Real Name: ‘bdmin ‘
Login Mame: ‘admin ‘
Password: ‘ ‘
Role:

[ladmin

quest
User Group: Administrator

[]Data Encryption for Experiment
Data Password:
ESignature Meanings: [ review

[Japproval

[ responsibility

[l authorship

Figure 1.47 Edit User

If you log in to SpinStudioJ as an ordinary user, the user management dialog box is

shown in Figure 1.48, and there is no permission to edit the user.

Use Management X
Real Name Lagin Name Group Role Group
admin admin Administrator  admin
o New
xl x| Administrator  guest
Edit
Delete
NMR PWD
OK

Figure 1.48 User management dialog box when ordinary user is logged in
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1.3.7 Tools

Tools  Help
Il PS Editor b
. Shape Kit

#  Python Editor
Template Editor

t Burning Firmware

.4 Esign

Figure 1.49 Tool menu

PS Editor:
Pulse sequence editor. User can create new pulse sequence by editing an existing pulse
sequence in library, or open an pulse sequence in other place to edit. Detailed function

description refers to 3.4 PS Editor.

Shape Kit:

Shape pulse tool. For detailed function description, refer to the manual Shape Kit.

Python Editor:

Python editor. For detailed function description, refer to the Python Editor Manual.

Template Editor:

Template editor. After clicking, a template selection box will pop up (Figure 1.50).
Select any template and click Select to open the template editor (Figure 1.51). At this time,
you can directly modify parameter values and attributes, and the changed cell contents will

turn red for differentiation.
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B templates O X
Include: || |
Dim: Any v | Type: |Any ~ | | Reset Filters
Show Recommended @) system O User
name description o
B11 Standard B11 experiment
C13PG1024 Standard C13 experiment with power-gated de...
COSYGPQF 2D COSY with qf mode and gradient
DEPT135 Distortionless Enhancement by Polarization Tra...
DEPT30 Distortionless Enhancement by Polarization Tra...
DEPTQ135 Distortionless Enhancement by Polarization Tra...
DEPTQS0 Distortionless Enhancement by Polarization Tra..
DIPSIZEAGP 2D TOCSY using DIPSI2 with echo-antiecho mo...
DOSY1D Diffusion measurement using stimulated echo a..
DOSY1DCC Diffusion measurement using double stimulate...
F19 Standard F19 experiment without decoupling
FCHSQCETGP 2D F19/C13 HSQC with Echo/Antiecha-TPPI mo...
FCHSQCETGPSP 2D F19/C13 HSQC with Echo/Antiecho-TPPI mo...
FCHSQCETGPSP2 2D F19/C13 HSQC with Echo/Antiecho-TPPI mo...
FFCOSYGPQF 2D F19/F19 homonuclear chemical shift correcti...
FHHETCOR 2D F19/H1 shift correlation via polarization tran...
HETER2DJ 2D heteronuclear J-Resolved
HMBCBSETGPAD 2D H1/C13 HMBC with band-selective and two-...
HMBCBSGPQF 2D H1/C13 HMBC with band-selective and gf m...
HMBCETGPAD 2D H1/C13 HMBC with two-fold low-pass J-filte...
HMBCGPQF 2D H1/C13 HMBC with gf mode v

Figure 1.50 Template selection box

[ Template Editor 51

B AR B

acqu proc  aute

PROTON16jar

name type min m llowarray  readonly  value force trig unit probeparam  rule
acafrg real 6 100 2500000 false true 8012820513
acamode true dad
acqtime 9 0 2500 false 399986496 false _acatime(np',acqfrq’ fidre.
0 1 false 0
true BIXI-|
ege 0 2147483647 false. true 0
di al 9 0 10000 true 10 false
deadtime al 2 0 1000000 false 300 deadtime
decon string false nnn
decont string false. nnn
decplvl ] 2 32 63 true 400 decpivl
decphl ] 2 32 63 tru 400
decpw ] 2 0 2147483647 true 400 u decpw
decpwl ] 2 0 2147483647 true 400
dectype it o dectype
dectypel tring o

dimension  integer 1 3 false. true 1

Figure 1.51 Template editor interface

17" Inly1$/ testdecon);
/My [nly}$/test(decont);

M-zl la-2l8fitestdectype);
/7a-2]"[a-z]8/itest{dectype...

= : Open Template. After entering the template editor, if the current template has not

been modified, click this button, the template selection box (Figure 1.50) will pop up directly,

and you can switch to other experimental templates. If the current experimental template is

changed, a box will pop up to remind you (Figure 1.52). Select Yes to pop up the template

selection box, and select No to return to the current template.

Warning

This template has been madified, do you want to give up these changes?

No
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Figure 1.52 Prompt box for switching templates

©: Add Parameter. After filling in the name and other information of the new parameter
(Figure 1.53) , click the OK button to add it successfully. The text in the added parameter

line is all red.

B New *
type * | string w
paratype o

readonly w
allowarray w
torce w
unit W
probeparam w

Figure 1.53 Dialog box for adding parameters

= Delete. Select the parameter row or attribute column, and click the delete button. The
selected row or column will be marked with a black shading to indicate that the deletion was
successful.

: Save. After the template is changed, click the Save button, and the parameter
modification record table will pop up (Figure 1.54). After confirming, click the OK button,
and the box will pop up again to remind whether the current template is covered (Figure 1.55).
Selecting Yes will directly cover the system template. Selecting No will be saved under the

current system user.
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Meodified Parameters — O X
it
acqu i
name digits unit min max force type value
d1 9--=8
al 3 std 0 100 false string 0.1

Ca n ce'

Figure 1.54 Parameter modification record

ﬂ Confirm =

(_D Do you want to overwrite the current template?

Yes Mo .

Figure 1.55 Confirmation box for overwriting template

“: Save All, save changes to all templates. After the current template modification is
completed, click [/, the template selection box will pop up (Figure 1.56). You can check part
of the templates on the left alone, or you can check Select All above to directly select all
templates, and then click OK. The cover template confirmation box in Figure 1.55 will pop
up at this time. Selecting Yes will directly cover the corresponding template of the system,

and selecting No will save it under the current system user.
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[] FCHSQCETGP
[ FCHSQCETGPSP
[ FCHSQCETGPSP2
[] FFCOSYGPQF

[ FHHETCOR

[] HETER2DIJ

] HMBCBSETGPAD
[[] HMBCBSGPQF
[] HMBCETGPAD
[ HMBCGPQF

[ HMQCETGP

] HOMO2D)

[] HSQCEDETGPSP
[ HSQCETGP

2D F19/C13 HSQC with Echo/Antiecho-TPPI mo.
2D F19/C13 H5QC with Echo/Antiecho-TPPI mo...
2D F19/C13 HSQC with Echo/Antiecho-TPPI mo...
2D F19/F19 homonuclear chemical shift correcti...
2D F19/H1 shift correlation via polarization tran..
2D heteronuclear J-Resolved

2D H1/C13 HMBC with band-selective and two-...
2D H1/C13 HMBC with band-selective and gf m..
2D H1/C13 HMBC with two-fold low-pass J-fite...
2D H1/C13 HMBC with gf mode

2D H1/C13 HMQC with EchofAntiecho-TPPI mo...
2D homenuclear J-Resolved

2D H1/C13 HSQC with muttiplicity editing and E...
2D H1/C13 HSQC with Echo/Antiecho-TPPI mode

Templates m] ®
Include: |
Dim: | Any v Type: Any || Reset Filters
[ 5how Recommended ® System O User [ select All
name description ~
Oen Standard B11 experiment
[ c13PG1024 Standard C13 experiment with power-gated de...
[ cosyGPQF 2D COSY with gf mode and gradient
[ DEPTI35 Distortionless Enhancement by Polarization Tra...
[] DEPT9O Distortionless Enhancement by Polarization Tra...
[ DEPTQ135 Distortionless Enhancement by Polarization Tra...
[] pEPTQO0 Distortionless Enhancement by Polarization Tra...
[] DIPSI2EAGP 2D TOCSY using DIPSI2 with echo-antiecho mo...
O posviD Diffusion measurement using stimulated echo a...
[ posyipcc Diffusion measurement using double stimulate...
Ore Standard F19 experiment without decoupling

Figure 1.56

" : Exit. Exit the template editor.

Burning Firmware:

Template selection box

Open the burning program dialog box (Figure 1.57), select the firmware module in the

TargetFW drop-down box, then click Browse to select the program file path, and click the

Burning button to burn the program. After the firmware module is selected, click the Get

Version button to obtain the current firmware version number, and click the Get All Version

button to display the version information of all modules in the log bar of the software main

interface.

Esign:

Burning Firmware X
TargetPW: --Firmware--  +
BinFileAddr: ‘ Browse
Version: Get Version

Burning

Get All Version

Figure 1.57 Burning program dialog
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Electronic Signature. After the current user is given electronic signature permission,

click it to open the electronic signature dialog box (Figure 1.58), and then you can evaluate

the current workspace data.

esign b
D:/data/Administrator/admin/XL/2.6.1/PROTONT.nmr

Select Signature Meaning = |review

approval

Comment = responsibility

Figure 1.58 Electronic signature dialog

The details of the electronic signature can be viewed by right-clicking on the data

navigation bar and selecting “Show Electronic Signature”, as shown in Figure 1.59.

Show Electronic Signature x

2023-02-07 14:58:25 | admin | APPROVAL | The data is goodl

Figure 1.59 Electronic signature

1.3.8 Help

Help
Diocument ¥

" Check for Updates

Install New Software

' i3 About
FZ] Register

Figure 1.60 Help menu

Document: Help file. Click to open the SpinStudioJ User Manual or SpinStudioJ
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Command and Parameter Manual.

Check for Updates: to check if there is any updates.

Install New Software: to install software plug-ins. Please refer to SpinStudioJ
Installation Manual for details.

About: to display the software information of current version.

Register: Registration authorization for SpinStudiol. Please refer to SpinStudioJ

Installation Manual for details.

1.4 Toolbar

Toolbar includes buttons for acquisition and display.
Acquisition related buttons

Acquisition related buttons are shown in Figure 1.61, most of which have corresponding
items in menu bar. For example, user can click /- button for peak picking or click

Analysis > Peak Picking.
S E-&XM 0L Copbg W A® » » B3 Y 4 &~

Figure 1.61 Acquisition related buttons

[

New Experiment

5 Save Template

i

Print

= Manual Phase Correction

=

Manual Base Line Correction
B Manual Calibration

J- Manual Peak Picking

' Manual Integration

© Multiple Spectral Display

* Peak Distance

“m  Trace Manager

A

M Set Spectral Center
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*  Set Spectral Width
® Eliminate t] Noise
* Start

* Stop

@ Automation

¥ Tuning

s

Lock

% Shimming

Display related Buttons
Display related buttons are shown in Figure 1.62, which include scaling and moving of
FID and spectrum displayed in workspace, as well as insert display, row and column display.
A aQono v v« w wle o T % i By

Figure 1.62 Display related buttons

1.5 NMR Data Navigator

NMR Data Navigator provide an experimental data management tool for users. User can
open, create, copy, paste, display and delete data in it. You can choose navigator template
according to your occupation. The default template is for university, while templates for
testing center and pharmaceutical company are also included (Figure 1.63). New template can
be created by administrator using command syscf, referring to SpinStudioJ Installation

Manual.

# MR Data Navigator &2 % NMR Data Navigator &{ M NMR Data Navigator 52

iDoguest ———— 3 FPTA A guest —— HPPE 4 o guest > H P
4 it ResearchTeaml ——————3 THBIBAT A& 4 & customerl —— P FPNS 4 % dugl —————————————— 3 gﬁﬂ%iﬁ
4 & Study —_— fEATs 4 @ samplel —p BEaPs a Synthetlc scheme 1 — 3 GHREAHED S
bt
4 amplel  ———» F @ 13Cnmr [s1pulpg30] EX R  13Cnmr

o —» KBTS b & 1H.nmr
M COSsY.nm
b & HMBC.nmr
& HOMO.amr |
5 E HSQC.nmr [h
M NOESY.nmr [

2 13Comr (s

M 1H.nmr
> M COSY.nmr

M HMBC.nmr [hr
. % HOMO.nm
> M HSQC.nmr
, B NOESY.nm

- M 1H.nmr
M COSY.nm
- HMBC.nmr
b HOMO.nmr
- HEQCnmr [}
b NOESY.nmr
m ROESY.nmr [r > M ROESY.nmr > M ROESY.nmr
> M TOCSY.nmr [to & TOCSY.nmr , B TOCSY.nmr [toc

2t Research Team 2 4 customer? 1 drug2

Figure 1.63 NMR Data Navigator
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There are two useful buttons in the right of the title bar of navigator area. You can click
the = button to close all the pop-down structure in navigator, and click % button to spread
it and navigate to the position corresponding to the active workspace. Click the = button to
minimize the window or £ button to maximize it, and click & button to recover it.

In the next section we will introduce the right-click menus based on university template.

The templates for testing center and pharmaceutical company are similar.
1.5.1 User Node

The username displayed in user node is the same as the login username. Username
includes admin and user created name. Only administrator can use admin to log in for setting
up the system. Normal users can use self-defined username to log in.

The right-click menu is shown in Figure 1.64. User can create research team (New
Research Team), or directly create experiment (New Experiment). New Research Team can

include directories, while New Experiment is a .nmr file.

Open
it Mew Research Team

[T New Experiment

Password

Show Log

Open Local Folder

Load Shim Values Cirl+L

Upload

Copy Ctrl+C
7 Paste Ctrl+V

Delete Delete

Edit Experiment Title

Rename
& Import Ctrl+1
= Refresh F5
. Properties

Figure 1.64 The right-click menu of user node

(1) New Research Team: Create a directory for new team (Figure 1.65). The default
directory is under the current user node. Fill in the name of your team, then click Finish to
close the window.
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New Folder l El é]
Folder
Create a new folder.
Enter or select the parent folder:
guest
o
» [T guest
Folder name:

Figure 1.65 Create a new research team dialog on the user node

(2) New Experiment: Create new experiment in current user (Figure 1.66). You can use

the current directory or choose a new one, then fill in a name for the experiment, and choose

the parameter type. If there is now data opened in workspace, the default parameter type is

template and the default template is PROTON16; on the other hand, the default type is

Current workspace parameter, i.e., using the parameters of the active workspace. Finally,

click Finish to complete the creation.

EJ New Experiment

Experiment

€3 The experiment name can't be empty.

Dir |

Exp Name

Params Type Itempl ate

-| proTONIS

Solvent I CDCI3

3

Title

Advanced ==

Figure 1.66 Create a new experiment dialog on the user node

(3) Open Local Folder: open the directory of current user in File Manager.
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(4) Upload: upload data to the predefined FTP server. The FTP server can be
configured using command syscf.
(5) Import: import data. A dialog box will be opened and you can select the directory to

find the data you want to import. The default directory is the user’s directory (Figure 1.67).
Refer to 1.3.1 File for other functions.

EJ Import Data | ]
Select
¢, No data selected to import!
Directory: l V] l Browse ]
Import to folder: guest Browse
Options
["|Retain original directory structure
Add password |
Cancel

Figure 1.67 Data import dialog in user node

(6) Refresh: Refresh the data navigation interface

(1) Properties: The property panel will pop up on the right side of the workspace,

which mainly contains the user name, local path and last modification time, as shown in

Figure 1.68.

D Properties #

B

Info Property Value
Name admin
Location D:/Data/Global/SpinStudiolData/admin

Last Modified Time July 14, 2020 at 11:21:28 AM

Figure 1.68 Right-click property panel for user node

1.5.2 Research Team node

When a Research Team node is created, you can also use right-click menu to execute

many functions (Figure 1.69).
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Open
I New Study

7  MNew Experiment

Password

Show Lag

Open Local Folder

Load Shim Values Ctrl+L

Upload
B Copy Ctrl+C
7y Paste Ctrl+V
i Delete Delete

Edit Experiment Title

Rename
& Import Ctrl+1
Refresh F5

| Pe

52 Properties

Figure 1.69 Right-click menu in research team node

(1) New Study: Create a new research project (Figure 1.70), which is under Research

Team path and can further contain directories.
IE New Folder l'_lﬂlﬂ—hj\

Folder

Create a new folder.

Enter or select the parent folder:

guest/Research Team 1

=)
4 [0 guest e
&4 Research Team 1
it Research Team 2
it samplel
it test
&b testl

p &t T

Folder name: |

Finish Cancel

Figure 1.70 New research project dialog in the research team node
(2) New Experiment: create new experiment under current research team directory. A
dialog box will be opened (Figure 1.71), and the settings are similar to those described in the

New Experiment under User node.
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( EJ New Experiment | B [ S ]

Experiment

€3 The experiment name can't be empty.

Dir Research Team 1 D

Exp Name

Params Type |lemplate V| PROTON16 |j

Solvent I cocl3 v‘
Title

Advanced = >

Finish Cancel

Figure 1.71 New experiment dialog under the research team node

(3) Open Local Folder: open the directory of current Research Team in File Manager.

(4) Upload: upload data to the predefined FTP server. The FTP server can be
configured using command syscf.

(5) Delete: Delete the selected Research Team node.

(6) Rename: Rename the Research Team.

(1) Import: import data. A dialog box will be opened and you can select the directory to
find the data you want to import. The default directory is the user’s directory.

Refresh: Refresh all data under the research team.

(9) Properties: The property panel will pop up on the right side of the workspace,

which mainly contains the name, local path, and last modification time of the research team,

as shown in Figure 1.72.

T Properties 2 o =0
Info  Property Value

MName Research Team 1

Location [:/SpinStudio)Data/guest/Research Team 1

Last Modified Time January 18, 2019 at 8:48:20 AM

Figure 1.72 Right-click property panel for research team node

1.5.3 Research Project node

User can create new research project (Study) under current Team node, and the
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right-click menu is shown in Figure 1.73.

Open
MNew Folder

[ New Experiment

Password

Show Log

Open Local Folder

Load Shim Values Cirl+L

Upload

Copy Ctrl+C
7 Paste Ctrl+V
22 Delete Delete

Edit Experiment Title

Rename
& Import Ctrl+1
= Refresh F5
. Properties

Figure 1.73 Right-click menu in research project

All operations are the same as previous description, but under current Study directory.

1.5.4 Folder node

User can create new Folder under Study node, which may be the directory for some
sample. The right-click menu and correlated operations are similar to the previously

described.

1.5.5 Experiment node

This may be the last node under the whole directory structure, created by New
Experiment in right-click menu, with the name of any kind of structure correlated with
current experiment. It is a .nmr file composed of several components. Double-clicking the
node will open a new window in workspace to show the data.

The right-click menu is shown in (Figure 1.74), which is a little bit different from

previous menus.
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W Open

MNew Folder
7 MNew Experiment
B Password

Show Log

Load Shim Values
Upload

Copy
Paste
% Delete

Rename

Import

Refresh

ol M

Properties

Open Local Folder
Verify file integrity

Edit Experiment Title

Show Electronic Signature

Ctrl+L

Ctrl+C
Ctrl+V

Delete

Ctrl+1

F3

Figure 1.74 Right-click menu in experiment node

(1)  Open: open experimental data in workspace.

(2) New Experiment: create new experiment parallel to the current experiment. The

default Params Type is current node parameters.

(3) Password: add password to the experiment (Figure 1.75). After entering the

password and confirming it in the pop-up dialog box, click the button to save it.

[ Set NMR File's Password

Hﬂ

UnEncrypted file

Enter password to encrypted.

Enter new password:
Confirm new password:

[T} Show password

[

Ok

] | Cancel

Figure 1.75 File encryption dialog

(4) Show Log: Display data acquiring, processing and other records, as shown in

Figure 1.76.
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[ show Log |

2020-08-06 06:33:25 For acquisition, set fid data to zero, traceNum = 1 point number = 32050

2020-08-06 06:33:25 For acquisition, create and save status paramsters.

2020-08-06 06:35:03 Data acquisition is started

2020-08-06 06:26:34 Data acquisition finished

2020-08-06 06:36:35 admin , SpinStudio)_1.6.7.20200728_release , QUANTUM-T, wit wdw=exponential Ib=0.3 si=65536 zph=0.0 fph=0.0 |
2020-08-06 06:36:36 admin , SpinStudio)_1.6.7.20200728 release , QUANTUM-I, automatic phase correction zph=159.8336 fph=140.5172
2020-08-06 06:36:37 admin , SpinStudic)_L.6.7.20200728_release , QUANTUM-I , drift correction

Figure 1.76 Dialog of showing log

(5) Show Electronic signature: Display the electronic signature information of the data,

as shown in Figure 1.77.

Show Electronic Signature M

2020-08-20 12:45:29 | admin | REVIEW | this data is real reliable! -

[ ok || cancel |

Figure 1.77 Electronic signature dialog

(6) Open Local Folder: open the directory of current experiment data in File Manager.
(7)) Verify file integrity: Verify the integrity of the data. This item can be used to check

whether the data has been illegally modified, as shown in Figure 1.78.

[ B verify w |

acqupara : OK -
acquparas : OK
activeps : OK

fid : OK

lock : OK

log : OK =

procpara : QK
procparas : OK

routings : OK
shim : OK
spec : OK | 4

statusps : OK

| ok || cancel |

-

Figure 1.78 Data integrity verification

51



SpinStudioJ User Manual ch'l—e
Instruments

Load Shim Values: retrieve the shim values from a shim file. If your shimming is
not good, you can select a saved data with good shimming to retrieve it.

(9)  Upload: upload data to the predefined FTP server.

Copy: copy data.

(1D Paste: paste copied data. Using Copy and Paste can copy experimental data to any
nodes.

12 Delete: delete the node.

13 Edit Experiment Title: edit the experimental title, which may contain any
information you want to be recorded, which will be shown in the bracket following the
experiment node name, and will be shown above the spectrum when you print or export it

(Figure 1.79).
rﬂ Edit Experiment's Title &r

o[ comel ]

Figure 1.79 Edit title dialog

149 Rename: rename the experiment.

15 Import: import data. The default destination directory is one layer above current
experiment node.

Refresh: Refresh current experiment.

(17 Properties: The property panel will pop up on the right side of the workspace,
which mainly contains the name, local path, last modification time and Title of the

experiment, as shown in Figure 1.80.
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[ Properties 52 ]
Infb Property Value
] Name 1H.nmr
Location [v/SpinStudic)Data/guest/Research Team 1/5tudy/samplel/1H.nmr
Last Modified Time January 21, 2019 at :56:26 AM
Title
Vendaor SPINSTUDICOU

Figure 1.80 Right-click property panel for experiment node

1.6 Workspace

The workspace looks like Figure 1.81.

t]

5
W
‘I};Eéf
®

RAHEE —>

mmmmmmmmmmmmmmmmmmmmmmmmmm

Figure 1.81 Workspace interface

The top bars display the names of opened experimental nodes, with the active window in
white and others in blue. The workspace where data acquisition is in progress is labeled with
a black star.

At the bottom of workspace are tabs for FID/Spectrum, Parameters, Sequence and
Acquisition. Clicking each tab to show corresponding information in the current workspace
window. The active tab is in white while others in blue.

FID/Spec:

To display the FID or spectrum of current experiment. The FID will be displayed at the
end of acquisition, or can be shown during acquisition by typing command showfid.
Right-clicking within window area will allow user to select FID or Spec and Real or
Imaginary part (Figure 1.82).

FID 3 Real FID 4

€4 Spec » Imaginary € Spec v ® Real
s [ = ; Imagina
& Properties 5 Properties ginary

53



SpinStudioJ User Manual ch'le
Instruments

Figure 1.82 Right-click display menu of FID/Spec interface

Parameters:

To display acquisition and processing parameters. In these windows, user can set and
modify parameters, which can also be done in command line, e.g., typing in pI=10 will set
the pulse width to 10 ps, and si=32768 will set the data points to 32768.

Sequence:

Display Diagram and Source file of pulse sequence. User can check and edit pulse

sequence here.
Acqu:
Display acquired data in real time during acquisition. Both FID and spectrum can be

displayed by right-clicking as in the FID/Spec tab.
1.7 Log Panel

Log panel is used to show all the log information of backstage operations and all the

commands and parameters that user typed in the command line (Figure 1.83).

LULO-LU-LO LIGJLILD JUD [LNFU] =& dljio)

2018-10-18 15:51:13 687 [INFO] Start to inject sample automatically.
2018-10-18 15:51:55 526 [INFO] Sample in slot 8 is injected.
2018-10-18 15:51:56 532 [INFO] End to inject sample automatically.
2018-10-18 15:52:02 084 [INFO] == wit

2018-10-18 15:52:03 820 [INFO] == smartmapshim

2018-10-18 15:52:05 215 [INFO] Start to make 1D gradient map.
2018-10-18 15:52:06 527 [INFO] Start to find z0......

2018-10-18 15:52:09 937 [DEBUG] There is no need to adjust z0, diffHz= 1 < 50
2012.10.18 15.52.10 211 [INEN] Chart tn nntimiza nulea uddth and namar

Z NMR Console &3 =k b}:E] = 8

[Lm

Figure 1.83 Log panel

LH

User can click = to clear log information; click &% to lock the scrolling side bar to

stop the scrolling of log information; click = to force the log information displayed in a

new line, which is the default mode; click = to minimize and & to maximize the log

panel, and click = at the right side of workspace to restore it.
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1.8 Command Line

The Command Line is just below the Log Panel. User can type any commands to
execute it, or just type in parameter name to check its value, or assign a value to parameter
by typing parameter name followed by an equal sign and a value, e.g., si=32768 means set

si to 32768.

1.9 Status bar

Status bars are located at the bottom of software interface (Figure 1.84). They are used
to display the major status information of the spectrometer in real time, which includes
connection, lock, sample, spin, temperature, helium level, queue and acquisition information.

widle = Locked:5.1 {li Sample: in €5 5pin:0.0 [hz] B 2760 () He:100% N2:100% -] Experiment: 0/0 (@) Residual: 00:00:00 {7 Scan: 0/0

Figure 1.84 Status bars
1.9.1 Connection Status

Display the current status of connection between computer and console. % means

connected and % means connection failed.

1.9.2 Lock Status

The icon for lock status is £, demonstrating whether the field is locked and the lock
level.

A

Double-clicking the £ icon or button on toolbar will open the LockShim box
(Figure 1.85). Adjust z0 and lock power and gain to let the lock level to a certain value, then
select the LockOn option, the status will be shown as Locked; deselecting the LockOn

option will prompt an Unlocked status.
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% Lock & Shim 2 | £f Smart Shimm.. | STM % NMR Data Na.. — O
Lock Level: 69. 5
Lock IManual Shimming|
EShow [¥] Lock On ’ Auto z0 ‘ | Auto Lock ]
" —
“ 6624 [ -1+ [ -a+ |[ -6+ ]
Power[dB]: 4 [ -1+ [ -4+ |[ -16+ |
GaindB]: 12 [ -3+« [ -6+ ][ -9+ |
Phase[]: 216 I e H -4+ || -16 + ‘
Freq[MHz]: |61.41248864

Load
1 Valuel 1 Value2

[ Apply || toad || sae || SsavetoFie

Figure 1.85 Lock & Shim box

1.9.3 Sample Status

Display whether there is a sample in the magnet. Right-clicking the * icon, you will be
prompted to select Inject or Eject sample. If there is a sample changer, right-clicking the
icon to select Sample Status will open a window, as is shown in Figure 1.86 for 24 slots

sample changer. User can right-click position number to select Inject or Eject sample.

m Sample Status

00000000
OOO@ED®®
DEEEO@@E

Figure 1.86 Sample status diagram

1.9.4 Sample Spinning

The current sample spinning rate is displayed beside the spinning status icon “° in the

Status Bar at the bottom of software interface.
Right-click on the spinning status and then select Start Edit to open the Spin Edit dialog
window. The appearance of Spin Edit window is different for Quantum-I (Figure 1.87) and

Quantum-I P (Figure 1.88).
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Target Spin Rate: q : Hz

[Start Roiaiion] [Siop Roiationl [ Cancel

Figure 1.87 Spin Edit window for Quantum-I console

Target spin rate: 0_: Hz

[Starl rotation] IStop rotatiortl l Advanced l

Figure 1.88 Spin Edit window for Quantum-I " console

For Quantum-I console (Figure 1.87), you can directly type in the value of spinning rate,
or set the value by clicking the up and down arrows. Then, click to rotate the
sample, or click to stop sample spinning. Click to unset the setting and
quit the window.

For Quantum-I ™ console (Figure 1.88), you can also directly type in the value of
spinning rate, or set the value by clicking the up and down arrows. Then, click to
rotate the sample, or click to stop sample spinning. Click to enter
advanced pneumatic setting window, which includes Spin information, Spin information

and Warning message (Figure 1.89).
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Spin Edit - | x

Spin information

Spin ratefHz] 0.0
Sample position

Flush gasL/min]

Air pressure[MPa]

Gas humidity[%]

Parameters setting

Spin rate[Hz] o(E 2 Set
Flush gas[L/min] @(80 2 Set
Inject gas[%] @84 = Set
Eject gas[%] @90 = Set
Bearing gas[%] @54 = Set
Minimum air pressure| [MPa] @034 z Set
Maximum gas humidity[3] @30 2 Set
Inject parameters 2|80 =1 |4000 Set
Warning message

No warning

Figure 1.89 Advanced setting for pneumatic unit

1. Spin information

Spin rate[Hz]: sample spinning rate in Hz.

Sample position: status of sample within the upper barrel. Top means that there is a
sample at the top of the upper barrel; Bottom means that there is a sample at the bottom of the
upper barrel; No Sample means that no sample is detected at the upper barrel.

Flush gas[L/min]: the current flow of flush gas in L/min.

Air pressure[MPa]: the air pressure in pneumatic system in MPa.

Gas humidity[%]: the humidity of compressed air in pneumatic system.

2. Parameters setting

Users can set up pneumatic parameters here.

Spin rate[Hz]: sample spinning rate in Hz. After entering the value on the left, click the
Set button on the right to set the speed value.

Flush gas[L/min]: the current flow of flush gas in L/min. After entering the value on the
left, click the Set button on the right to set the Flush gas flow rate.

Inject gas[%]: air flow for sample insertion, range 1-100.

Eject gas[%]: air flow for sample ejection, range 1-100.

Bearing gas[%]: air flow for bearing sample, range 1-100.

58



SpinStudioJ User Manual QQ_':Le
Instruments

Minimum air pressure[MPa]: minimum pressure of compressed air into pneumatic unit,
in MPa.

Maximum gas humidity[%]: maximum humidity of compressed air into pneumatic unit.

Inject parameters: Set the parameters of the injection flow. Enter the number of steps
required for the injection flow to gradually reduce from the set value to 0 on the left, enter the
amount of steps for each decrease of the injection flow on the right, and then click the Set
button on the far right.
3. Warning message

Display warning messages related to pneumatic unit.
1.9.5 Temperature Status

The current temperature (°C) is displayed beside the temperature status icon 7 in the
Status Bar at the bottom of software interface.

Right-click on the temperature status area and then select Start Edit to open the
Temperature Edit dialog window. The appearance of Temperature Edit window is different

for Quantum-I (Figure 1.90) and Quantum-I P (Figure 1.91).

Target temperature: 25

[ st || swep ||

Target temperature: 25 *C

[ Start H Stop H Advanced ]

Figure 1.91 Temperature Edit window for Quantum-I P console

For Quantum-I console (Figure 1.90), the user can directly type in the value of spinning
rate, or set the value by clicking the up and down arrows. Then, click Start to rotate the

sample, or click Stop to stop sample spinning. Click Cancel to quit the current setting.
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For Quantum-I P console (Figure 1.91), the user can directly type in the value of
spinning rate, or set the value by clicking the up and down arrows. Then, click Start to rotate
the sample, or click Stop to stop sample spinning. Click [ ##===d | to open a dialog window

for temperature related parameter setting (Figure 1.92).

B Temperature Edit = [m] x
Temperature Monitoring  Calibration Configuration
TempContral Record data
Thermometer Cooling accessory VT gas
Heater OFF ON Cooling power(%) 0 : Set Current gas flow(l/i -.--
Current temp.(°C}  20.3 @ CoolerN2Level(%) 0 ° Target gas flow(l/n @ || Set
Target temp.('C) (300 3] | et State

Warning message

MNo warning

Figure 1.92 Window for VT control

1. Temperature

Set up VT parameters for current experiment, such as target temperature, VT gas flow,
whether to use VT accessory and record the VT process.
1) TempControl
a. Thermometer

Heater: VT switch. The status sign is displayed on the left side, where green --ON--
indicates VT is on (Figure 1.93) and gray --OFF-- indicates VT is off (Figure 1.92). On the
right side is the VT control button toggling between ON and OFF. The user can click the

button to turn on/off the VT controller.

Temperature Edit — [m] x
Temperature itoring  Calibration  C:
TempCentrel Record data
Thermometer Cooling accessory VT gas
P Cooling power(%) o = Set Current gas flow(L/min} 9.8
Current temp.(°C) 246 @ CoolerN2Level(36) o = Target gas flow(l/min) |10.0 = Set
Tegettomprrey [0 [5a ] | see

Warning message
No warning

Figure 1.93 Temperature control opening interface
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Current temp: Current temperature in °C.

Target temp: Targeting temperature for VT experiment in °C. Enter the temperature
value in the temperature box and click the Set button on the right to set the target
temperature.

b. Cooling Accessory

Cooling power: Cooling system power control. After entering the cooling power value
on the left side, click the Set button on the right side to set the target power.

CoolerN2Level: Level of liquid nitrogen in Dewar.

State: Status displaying whether the cooling system is connected.

c. VT gas

Current gas flow: Current VT gas flow in L/min.

Target gas flow: Target VT gas flow in L/min. Enter the value on the left and click the
Set button on the right to set the target gas flow rate.

d. Warning message: Warning messages related to VT control.

2) Record data

Set parameters related to VT data recording (Figure 1.94).

3 Temperature Edit o5
Temperature | Moritoring | Calibration | Configuration|
i TempControl } Record data |
Recording temperature data
Time interval(s): =
Start recording | | Siop recording Open recording |

Figure 1.94 Settings for VT data recording

Time interval: Tine interval between each recording, in seconds. The user can select the
value through pull-down menu.
| st ecodivg |: Start to record the temperature.

| soprecording |: Stop recording the temperature.

61



SpinStudio] User Manual @Qg'le
Instruments

| oeeneceding |- Open the window to check the recorded temperature data.

2. Monitoring

The Monitoring tab is used for real time monitoring of temperature (Figure 1.95).
Target temp, Sample temp and Sensor temp can be displayed when corresponding boxes are
checked. The displayed temperature range can be changed by scrolling the mouse wheel over
the vertical axis.

Temperature | Monitoring | Calibration | Configuration |

140°C

120°C

100°C

0°C

-100°C

10:20:00 10:20:10 10:20:20 10:20:30 10:20:40 10:20:50 10:21:00 10:21:10 10:21:20 10:21:30 10:21:40 10:21:50

Monitoring settings

[ Target temp. I 7| Sample temp. I /| Sensor temp.

Figure 1.95 Window for temperature monitoring

Click Monitoring settings to open the monitoring setting window, where the user can

change the displayed time duration and time interval for refreshing the data (Figure 1.96).

=)

2 Monitar i
s th
J{Q onitoring ssttings

Duration(s):

Time interval(s):

Figure 1.96 Monitoring settings window

3. Calibration
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The parameter settings related to temperature calibration are displayed in this window

(Figure 1.97).

S erperabare £ eI
|Tamperaturel Moni!uring‘ Calibration |cunﬁguration
(CH20H)2(High temp). ~ Slope: 103704 Offset: -2.71309 VT gas: |20 L/min
(CH20H)2(High temp.) ]
CH3OH(Low temp.)
|| Use calibration Name: | Cal_Params_2020-08-18 HighTemp(2)s| | Load | [Save as
No. TargetSampleTemp(°C) A8(ppm) y=1.03704x+-2.71399
R=1.0
20 14663
L 60°C
2 40 13708
3 50 12754 g
G
4 60 1179 =4
3 aoc
< i Ty
Add | [ Delete [ Caleulate slope and offset e ERE  GRe G9E BRE S e

TargetTemp

Figure 1.97 Settings for temperature calibration

(czomatigh eme) < Click to open the pull-down menu and select the sample for high/low

temperature calibration.

Slope and Offset: Display the slope and offset derived from the calibration curve.

VT gas: VT gas flow (L/min) used for temperature calibration.

" Use calibration : Option for whether to use calibrated data when turning on VT control.

Name: name of the calibration file. The user can click Load to select a saved file for use,
or click Save to save the current calibrated parameters to a file.

The used temperature points and corresponding chemical shift differences are displayed
in the table. The user can click Add or Delete to add more points or delete the current points
for calibration. Click Calculate slope and offset to carry out temperature calibration using

displayed data, and the resulting calibration curve will be displayed at the right side.

4. Configuration

The basic settings for a designed NMR probe are placed here (Figure 1.98).
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B3 Temperature Edit - O 'Y

Temperature Monitoring Calibration Configuration

Security setting

g R

Cooling accessory

Intermediate temperature value for cooling: 25.0 "

Standard for temperature stability
Temp errar £ 0.3 L4 Temp stability time = H

Apply

Figure 1.98 Basic settings for VT control

VT gas: Minimum allowed VT gas flow.

Intermediate temperature value for cooling: Temperature threshold for turning on
cooling accessory. When the targeting temperature is lower than this value, cooling accessory
is turned on.

Temp error and Temp stability time: Thresholds for temperature stabilization judgement.
When the temperature fluctuation is smaller than the Temp error value within Temp stability

time, it is regarded as stabilized.

s | Click to apply the above settings.
1.9.6 Cryogen Level Status

Display the current levels of liquid helium and nitrogen. Double-clicking or
right-clicking the @ icon then selecting Display Parameters, will open a tab in Navigator
area for level reading and setting (Figure 1.99). Only the administrator can set up new values,

and the normal user can only browse it.
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() He/NZ 2 % NMR Data Navigator @ He/N2 52 | # NMR Data Navigator
e — = B et
Nitrogen | Helium | Fill Record | | Nitrogen | Helium | Fill Record |
| |
) ’ Helium Settings
Nitrogen Settings
- — Q = % | Readtelewel |
497pF 97% Read N2 Level —
Data Transfer Interval
Data Transfer Interval
Interval: -1.0 h Set

Interval: 3600 |% s [ set Get

Alert Value

Alarm Value: 29 o Set Get He) m :
Mertvaluss 30 2% [ set |[ et | [Cset ) @ He/N2 i3 | # NMR Data Navigator

Alarm Value

Meter Calibration | Nitrogen | Helium Fill Record 1
Meter Calibration R Lower: 1050 0 00 % Set | Fill Record
Clower 250 [S|pF O S1% Set R Higher: 8.0 0 1000 % Get
CHigher: 450 [Z]pF 100 =% [ Get | @ N2 ) He Date: 2019/ 1225
]
Volume: 0 Sl Mame:
Measuring Time: 10 Bs Set elme: ame:
i . = Price: 0 /L Cost
OpenRecord | [ show History | Measuring Current: 108 Z|ma [ Get
Comment:
Openkecord | [ showhisoy | Add il Record | [ Open Fill Record File

Figure 1.99 Level reading and parameter setting interface

The liquid nitrogen level is shown as percentage value as well as corresponding

Read N2 Level

capacitance value. You can also click to read the value in real time.

Liquid nitrogen level is continuously monitored. Administrator can set Data Transfer
Interval in seconds for uploading the level data to computer. The commonly used value is
3600s, i.e., uploading data every hour, and a new data point will be added in the record curve.

Testing the liquid helium level will cause relatively large consumption, so it is generally
not measured in real time. Instead, the software performs the test when the data is read, and
uploads the current test results after the test is completed. The administrator can set the time
interval for data reading and uploading (ie, the liquid level test time interval). Set Data
Transfer Interval to a negative number or 0 to indicate no automatic reading, usually set it to
168h, which means reading once a week. The administrator can click the button [ 5% | to
save the settings after modification.

Alert Value: minimum value for alerting, with a default value of 30%. Changes on this
value is not recommended.

Meter Calibration: used to calibration of the capacitance values for 0% and 100% level.
Normally done by installation engineer and changes is not recommended.

Clicking Open Record will open an Excel file with records, which includes record time,
capacitance value and percentage level. Clicking Show History will open a diagram shown
recorded curves (Figure 1.100).

The liquid helium level is shown as percentage value as well as corresponding resistance
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value. You can also click ™<*=4| to read these values in real time.

Alert Value: minimum value for alerting, with a default value of 20%. Changes on this
value is not recommended.

Meter Calibration: used to calibration of the resistance values for 0% and 100% level.
Normally done by installation engineer and changes is not recommended.

The Measuring Parameters are used to set the duration and electric current values each
time the helium level is measured. Normally done by installation engineer and changes is not
recommended.

Refilling Record can facilitate the administrator to record the time, refilled volumes and
price, and add them to record files.

Right-clicking the @ icon in status bar then selecting Display Level History will open
a figure in the workspace, which includes the curves of recorded helium and nitrogen levels,
as well as preset alerting level curves (Figure 1.100). User can scroll the mouse wheel to
room, or click and hold the left button, then move around to check the suitable range of level

and date.

@ He/N2 Records

Level Meter
o= He Record =+ He Alert Level ~8= N2 Record - N2 Alert Level
110%

ses00s0s000
100% 4080000000000 00

ecosoce 4sees0000000000000000s000

20%

80%

0% -— T T T T T T T T T T T T T T T T T T T
2019-01-21 16:40:00 2019-01-22 03:46:40 2019-01-22 14:53:20 2019-01-23 02:00:00 2019-01-23 13:06:40 2019-01-24 00:13:20 2019-01-24 11:0:00 2019-01-24 22:26:40 2019-01-25 09:33:20  2019-01-25 20:40:00

Figure 1.100 Liquid level history curve

Right-clicking over the above window, you will be prompted for options (Figure 1.101).

Display v

Displa v | v Display He Line
Ry | . hey . Reset Level Range
Reset Level Range v Display N2 Line
| Reset Date Range i :
Reset Date Range .‘l Display Warning Line | Show... » | v Records of Past Week
Show... + | Settings Records of Past Month
Settings Records of Past Year
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Figure 1.101 Right-clicking option for liquid level recording curve page

Display: select whether to show helium, nitrogen and warning curve.

Reset Level Range: the default level range for display is 0%~110%, which can be reset
to 0%~100%.

Reset Date Range: reset the displayed time period defined by Show option.

Show: options for displaying records of last week, month or year.

Settings: open the cryogen status window.
1.9.7 Queue Information

Display which experiment is currently executed and the total amounts of experiments.
For example, 1/4 means totally there are 4 experiments to be done and currently the first one
is running. Double-clicking the & Experiment will open the Experiment Queue table
showing detailed information (Figure 1.102). User can use right-clicking options to change

the position of any experiment or delete it from list.

[F] Experiment Queue 2 R Data ja =R

Experiment Queue

No. Path Status Type Sequence  Start Time End Time
1 D:/SpinStudio)...  Acquiring  acquiring s1pul30 14:22:59  14:24:28
2 Dy/SpinStudio)..  Queued  acquiring slpulpg30  14:24:28  14:58:37
3 Dy/SpinStudio)..  Queued  acquiring cosy gpgf 145837 1%:12:53
4 D:/SpinStudio)...  Queued  acquiring hmbc_gpgf 15:12:53  15:51:10

Figure 1.102 Experimental queue list

Type include acquiring, again, alock, autoz0, stm, gmap1ld, gshim1d, gmap3d, gshim3d,

searchshim, autosample and tune.
1.9.8 Acquisition Related Information

© Residual: residual time for current experiment.

“'Scan: completed scans and total scans.
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Chapter 2 Getting Started

2.1 Sample Preparation and

1. Sample Preparation and Spectrometer Startup

Add appropriate amount of sample into dry and clean NMR tube of the same diameter as
that of the probe.

For 5Smm NMR tube, a volume of 0.5~0.65 mL will result in a sample height of 4~5cm
height. It is recommended that all samples are kept with the same height.

Wipe the tube with lens paper and insert it into spinner, then put them into the gauge at

one end of the sample rack, adjust the position of tube in spinner until it touch the bottom of

the rack (Figure 2.1). Note, sample surface should be higher than the brown plate.

weFTETYFY

Figure 2.1 Sample rack, spinner and NMR tube

2. Spectrometer Status Checking
Spectrometer turned on?
All wiring correct?
Spectrometer work well?
Pressure of compressed air appropriate?

Right probe?
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2.2 Startup SpinStudioJ

1. Startup

Double-click the SpinStudio] icon on the desktop, or go to the SpinStudiol folder in the
software installation directory and double-click SpinStudioJ.exe to startup the software.
2. Checking the connection

The connection status between computer and console is displayed at the left side of the
status bar. ¥ means connected and “ means unconnected.

If unconnected, user can type ki command to start connection. If the connection is still

failed, you need to check:
A. Is the IP address and port number of console network correctly set up?
B. Is the network cable connected and router working?

C. Is there any malfunctioning in the console?

2.3 VT Control

Users are recommended to regulate the sample temperature before starting a experiment,
so that the experiment is done under a stable sample temperature, referring to 1.9.5

Temperature Status for detailed operation.
2.4 Inserting and Ejecting Sample

There are three methods for inserting and ejecting samples:
(1) Right-clicking the Sample Status icon “* | then select Inject or Eject
(2) In the menu bar, select Acquire > Sample > Inject or Eject

(3) On the command line, enter inject or eject

When equipped with a sample changer, you can type aij(n) to insert sample or aej to
eject sample, or right-click the Sample Status icon “**  to select Sample Status, then
right-click on the slot number to select Inject or Eject, referring to 1.9.3 .

After inserting the sample, a dialog box will be popped up (Figure 2.2), where you can
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enter the sample information which will be displayed when printing (optional) and select a

solvent, which will be used as the solvent in New Experiment.

( EJ sample &J
Sample
Solvent lDZO v‘
l 0K ] I Cancel |

Figure 2.2 Injection dialog

2.5 New Experiment

User can open a New Experiment dialog box by clicking & icon in tool bars, clicking
File > New or Acquire > New Experiment > Create, or type newexp on command line.
This can also be done by right-clicking to select New Experiment under User, Research
Team, Research Project, Folder or Experiment in NMR Data Navigator. Directory (Dir)
and experiment name (Exp Name) will be different if you create new experiment under
different node of NMR Data Navigator, referring to 1.5 NMR Data Navigator. The dialog box

is shown in Figure 2.3, the default Params Type will depend on if there were opened data in

workspace.

EJ New Experiment [ ST
Experiment

€3 The experiment name can't be empty.
Dir | E|
Exp Name
Params Type ’template VI PROTON1G E|
Sobent  [cDCl3 -

Title
Advanced == |

Cancel

Figure 2.3 New experiment dialog

You can also select Acquire > New Experiment > New form Template to open a
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Template dialog box (Figure 2.4). Clicking the specified template will also pop up a dialog

box shown in Figure 2.3, but with specified template information.
[il Templates &2 =
1D| 2D 3D

Basic 1D Proton

[ DOSY1D ‘

[ PROTON1 ‘

[ PROTON16 ‘

Basic 1D X

[ C13PG1024

[ DEPT135

[ DEPT90

[ DEPTQ135

[ DEPTQY0

[ F19

[ N15IG

[ P31PG

Solvent Suppression

| NOESYGPPR1D |

| PRESAT |

| WATERGATES |

ATP

Figure 2.4 New experiment selection interface from template

Dir: directory where the data is saved. You can click = to select. If there are data in the
specified directory.

Exp Name: user can give a name to your experiment. Chinese, English letters, numbers
and symbols are supported.

Params Type: type of parameter, which can be current workspace parameters or
template. If there is any data open in workspace, the option is current workspace parameters,
i.e., using the parameters of the active workspace. If no data is opened, the option is template,
and the default template is PROTON16. You can also click = to open a dialog box (Figure
2.5). There there are two options for Dim, 1D and 2D, and many options for Type, which
includes Basic 1D Proton, Basic 1D X, Selective 1D, Solvent Suppression, Instrument Test,

ATP, Basic 2D H-H, Basic 2D H-X, Basic 2D X-H and J Spectra. User can specify a type to
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display or enter a key work in Include to find the template. Show Recommended is enabled

by default. Clicking Reset Filters to display all templates.

L | Templates

Include:

Dim: [Any

v] Type: |An’y

vl I Reset Filters I

name
C13PG1024
COSYEAGP
COSYGPQF
DEPT135
DEPTS0

F19
HETER2DJ
HMBCGPQF
HMQCEAGP
HOMO2DJ
HSQCEAGP
HSQUEDEAGP
HSQCGPTP
N15IG
NOESYEAGP
MNOESYGPTP
P31PG
PRESAT
PROTON1
PROTON16
ROESYEAGP
TOCSYEAGP
TOCSYST
WATERGATES

[¥] Show Recommended @ system © User

description

Standard C13 experiment with power-gated de...

2D COSY with echo-antiecho mode
2D COSY with gf mode and gradient

Distortionless Enhancement by Polarization Tra...

Distortionless Enhancement by Polarization Tra..

Standard F19 experiment without decoupling
2D heteronuclear J-Resolved

2D H1/C13 HMBC with gf mode

2D H1/C13 HMQC with echo-antiecho mode
2D homonuclear J-Resolved

2D H1/C13 HSQC with echo-antiecho mode

2D H1/C13 HSQC with multiplicity editing and e...

2D H1/C13 HSQC with TPPI mode and gradient

Standard N15 experiment with inverse gated d...

2D NOESY with echo-antiecho mode
2D NOESY with TPPI mode and gradient

Standard P31 experiment with power-gated de...

Solvent suppression using presaturation
Standard H1 experiment with ns=1
Standard H1 experiment

2D ROESY with echo-antiecho mode

2D TOCSY with echo-antiecho mode

2D TOCSY with States-TPPI mode

Water suppression using watergate W3 pulse

n

[ Select

| [ Close

Figure 2.5 Template selection dialog

Solvent: deuterated solvent used for the sample. You click the down-arrow to select one

from the list, which should be the same as that in Sample dialog box (Figure 2.2).

Title: optional information about the sample, e.g. sample name, solvent, concentration,

date.

Advanced: advanced option where you can choose to get parameters from probe file or

copy them from specific experiments for each channel, or add a password for the new

experiment (Figure 2.6). If you want to copy parameters from some experimental data, it

must have been opened in workspace, then you can choose it from the drop-down list of the

Channel. The number of Channels displayed depends on the type of experiment you chose.
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== Advanced

[T Get Probe Parameters

[¥] Copy Parameters
[ Channell lD:fSpinStudioJData;’guesﬁResearch Team 1/5tu VJ
[] Channel2 lD:jSpinStudioJData_lguest,’Research Team 1/Stu VJ

Add Password

Figure 2.6 Advanced expansion item

Only two parameters sw and frqo can be copied. You can click [= button to open a

dialog box (Figure 2.7), where you can edit to copy one or two parameters.

Edit Channel Parameters

Source parameter Target parameter
sw sw
frqo frqo Edil

1l

Remove

[ ok ][ cancel |

Figure 2.7 Edit parameter dialog

After all needed information are selected, click Finish to dismiss the window (Figure
2.3), and the new experiment will be displayed in the corresponding position of Data

Navigator.

2.6 Locking

User can open Lock tab in Lock & Shim panel overlapped with the Data Navigator by
clicking * button in tool bar, clicking Acquire > Lock > Manual Lock in the menu bar, or
double-clicking & icon in Status panel (Figure 2.8).

Select Show check box to open a window in the workspace to show lock sweep. The red
curve represents the lock level and the blue curve represents error level. The lock level value

is displayed in Lock & Shim panel.

73



SpinStudioJ User Manual @ch'le

Instruments

Figure 2.8 Lock & Shim panel

Three parameters, Lock Power, Lock Gain and Lock Phase, are used to control the lock
signal. These parameters can be adjusted by left- and right-clicking mouse buttons or rolling
the mouse wheel up and down over the buttons corresponding to different increments. These
parameters may need an adjustment before and after locking.

There are boxes and buttons under the lock parameters area used to save or load lock or
shim parameters during manual locking and shimming.

Valuel and Value2: temporarily saved lock and shim parameters, used in combination
with Apply and Save buttons.

Apply: apply temporarily saved Valuel or Value2 to the current lock. You have to select
one of these two values first.

Save: temporarily save current lock or shim parameters to Valuel or Value2. You have
to select one of these two values first.

Load: load a *.ini file and apply the parameters for lock and shim. A dialog box will be
opened to enable you select a file.

Save to File: save the current lock and shim parameters including z0 in a .ini file in

shimvalue directory under currently used solvent.

2.6.1 Manual Locking

Adjust the value of z0 to maximize the red lock curve and make the blue curve as close
as possible to zero (Figure 2.9). You can adjust zO by: moving the slider, left- and
right-clicking mouse buttons or rolling the mouse wheel up and down over the buttons

corresponding to different increments.
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— Locktes —

Figure 2.9 The lock horizontal line and the lock error line are separated

If the lock signal is too small that the two lines can not be separated, adjust Lock Power
and Lock Gain. If the red line is negative and the blue line not near zero, adjust Lock Phase.
When correct parameters are set, the red line is maximized and stable (Figure 2.10). You may
have to alternatively adjust z0 and lock phase to maximize the lock level. If Lock Level is too
large and saturated (>100), slightly lower Lock Power and Lock Gain. When Lock Level is

above 50, select Lock On check box to finish locking.

VVVVVVVVVVVV

Figure 2.10 Adjusted lock line

2.6.2 Auto Locking

Click Auto Lock in the Lock tab or type alock in command line, the software will
automatically find z0, optimize Lock power, Lock Gain and Lock Phase to complete locking.
You can also click Auto z0 to find correct z0 only, then manually optimize Lock power, Lock
Gain and Lock Phase.

In the process of locking, if you want to stop, you need to enter the command stopalock

or the command aaa.
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2.7 Tuning and Matching

Click Acquire > Tune, or click ¥ button in tool bar to open the tuning interface. A
parameter window is opened in left side and a window opened in workspace showing a

wobble curve with a dip (Figure 2.11).

STM

ssssss

004 4005 4008 401 4012 4014 40L6 4018 402 4022 4024

Figure 2.11 Automatic tuning interface

There are two options for Nucleus and Freq under Nucleus.

Nucleus: Tuning nucleus. Users can choose according to the needs of the experiment.

Freq: The frequency corresponding to the tuning nucleus. It will be updated
automatically when you switch Nucleus. The red vertical line in the right window is the
location of the frequency, located in the center of the window.

There are Tuning and Matching tool icon buttons under Tuning and Matching. When
manually tuning, you can click on these icons to adjust the Tune and Match of the probe.

There are two options in Auto Tune and Manual Tune in Tune Mode, you can choose
auto tuning or manual tuning as needed.

Initialize the actuators: Set the probe's corresponding nucleus to the initial position
before tuning. This option must be checked when switching the tuning nucleus, otherwise the
tuning will fail.

Curve display: The display switch of the tuning curve. Check it to open the tuning
interface and display the curve, otherwise, the interface does not open.

Message: Displays the tuning related status.

Start and Stop: Start and stop tuning.

Exit: Exit the tuning mode.
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Settings: Open the Settings dialog box to set the tuning scan frequency range
TuneSpecWidth and the tuning scan point TunePoint (Figure 2.12).

TuneSpecWidth: sweep width in MHz for tuning, 2 is recommended. If no signal is
found, larger value can be used.

TunePoint: sweep points for tuning. If TunePoint is larger than 1, frequency sweep is
used, with a recommended value of 200; if TunePoint equals to 1, point tuning method is

used, and the tuning value will be shown on the LED screen of preamplifier.

’ Settings &J\
TuneSpecWidth |2.D v|
TunePoint |2{}g v|
| 0K l I Cancel I

Figure 2.12 Settings dialog

Two display modes, ABS and Complex, for tuning curve can be selected by
right-clicking in the window. ABS (absolute value) mode is commonly used (Figure 2.13),
while Complex mode can also be used (Figure 2.14). During the tuning process, you can
click and drag the mouse to zoom the display range, right-click and select ShowFull to

resume to full display.

SpecWidth = 5.0MHz
i oo TuneFreq = 400.051MHz
CenterFreq = 400.064MHz

Complex |
044 1
ShowFull |

3076 3978 3098 3082 3084 3086 2088 300 3002 3004 3006 3098 400 4002 4004 400.6 4008 401 4012 4014 4016 4018 402 4022 4024

Figure 2.13 Absolute value mode tuning window
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| STM Display 3
12

Tunefreq = 400.051hiHz
CenterFreq = 400.064MHz

0
024
044

22 -2 18 16 -14 12 1 08 06 -04 02 [ 02 04 06 08 1 12 14 16 18 2 22

Figure 2.14 Complex mode tuning window

1. Automatic Tuning and Matching

Select the nucleus to be tuned in the Nucleus column and Freq will automatically switch
to the corresponding frequency. Select "Auto Tune" in Tune Mode and it is recommended to
check the "Initialize the actuators" option. Click the Start button and the software will
automatically perform the tuning operation. After the tuning is completed, it stops
automatically.

If there are multiple nuclei that require tuning, repeat the above. It is recommended to
tune the order of the nuclear resonance frequencies from low to high.

You can also enter the auto-tuning command s#m. The software will read the nuclei that
need to be called according to the selected workspace, and automatically perform the tuning
operation in the order of the nuclear resonance frequency from low to high. If no data opened,
stm command will open the tuning and matching windows , select 'H nucleus by default but
without further operation.

2. Manual Tuning and Matching

After opening the tuning window, select the nucleus to be tuned in the Nucleus column.
Select "Manual Tune" in Tune Mode and unselect the "Initializing the implements" option.
Click the Start button to start tuning. The icon under the Tuning and Matching column is
activated and the tuning curve display area shows the tuning curve. Adjust the Tune and
Match of the probe by clicking the arrow buttons corresponding to the Tuning and
Matching icons. After the adjustment is completed, click the Stop button to finish tuning.
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If more than one nucleus should be tuned, start from that with the lowest resonant
frequency.

When switching nucleus for tuning, it is recommended to use Auto Tune,

otherwise it’s easy to fail. After the Auto Tune is finished, you may need to use Manual

Tune for further fine tuning.

2.8 Shimming

Shimming is the process of small compensation (positive or negative) to the main
magnetic field to improve its homogeneity for better spectral resolution. Every time when
changing probe or sample, it is necessary to shim the magnet.d

SpinStudiol provides four methods for shimming: Manual Shimming, Smart Shimming,
Search Shimming and 3D Smart Shimming. The last three methods belong to auto shim. User

can select proper method according to your situation.
2.8.1 Manual Shim

User can manually adjust the current values for room temperature shim coils. Currently,
the room temperature shim set for 400MHz spectrometer consists of 23 coils including z0,
which can be further divided into five groups based on their effects on magnetic field (Table
2.1).

Table 2.1 Room temperature shim coils

Axial Z1 72 73 Z4 715 Z6

Low Order Xl Y1 zZX ZY C2 S2

3rd Order 722X Z72Y ZC2 ZS2 C3 S3

4th Order 73X Z3Y Z2C2 7282

For manual shim, the criteria for field homogeneity is lock level. Higher lock level
normally indicates higher field homogeneity.
Lock level is not only criteria for field homogeneity. The area of FID and line

shape can also indicators of field homogeneity.
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The process for Manual Shim is as follows:

1. Click Acquire > Shim > Manual Shimming, or click the down arrow of & -~
button on tool bar then select Manual Shimming to open Lock & Shim panel, with
Manual Shim tab being active ( Figure 2.15).

Lock Level: 50.0

[Lock | Manual Shim |

Axial | LowOrder | 30rder | 40rder | HighOrder |

a1 F360 [ a4 [ -as [ a8 |[ -

2

]
2 1730 [ 1+ [ as |[ a8+ |[ ear]
a3 874 [ -1y |[-as |[-164 ][ -6ex ]
24; -5996 |-1+ ||-4+ ||-16+H-64+J
25: -5569 |-1+ ||-4+ ||-16+H-64+J
26 31897 [ -1 |[ -4s |[-264 ][ -6+ ]

Load
| Valuel ) Value2

[ Apply | { Load J | save J [ Save to File J

Figure 2.15 Manual shimming interface

2. Click Load button to retrieve the shim values from a .ini shim file.
3. Adjust z1 value by using one of the following methods to increase the lock level,
until it maximized or even begins to fall.
(1) Right- or left-click the buttons showing different increments (-1+, -4+, -16+ and
-64+).
(2) Turn the mouse wheel up or down while the cursor is over these buttons.
(3) Enter a number in the box corresponding to each coil. The range of the number
for shim coil is between -32768 ~ +32767.
(4) In the command line, assign a value to the shim coil in the form of , e.g.
z1=2000.
4. Repeat step 3 for z2.
5. The z1 may need to be adjusted again, then z2 again until the lock level no longer
increases.

6. Click LowOrder tab to display the low order radial shim coils. Adjust x1 to
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maximize lock level, then adjust y1 in the same way.

7. Click Axial, slightly adjust z1 and z2 again to maximize the lock level.

You can click Save to temporarily save the shim values during manual shimming, then
click Apply to retrieve it. After finishing the manual shimming, click Save to File to save all
the shim values to a file that ends in the .ini extension, which can be retrieved later by
clicking Load.

The administrator can type ssh command to save all the shim values to the currently
used shim file, which can be retrieved by typing Ish in the command line.

If common user try to use manual shim, it is recommended to adjust z1-z2
(Axial) and x1-y1 (Low Order) only.
The shim coils in 30rder and 4Order tabs can only be adjusted by engineer and

administrator.
2.8.2 Search Shimming

Search Shimming can automatically search and optimize the compensation value for
each shim coil, with consideration of coupling effects between coils. It can result in good
field homogeneity if used in combination with Smart Shimming.

There are two kinds of methods, Tuning and Simplex, for Search Shimming based on
currently used solvent. (DTuning is a simple shim method for low order shim coils,
shimming on one coil each time, without considering the coupling between coils. Less coils
and thus less time are used for shimming. 2Simplex is a complex shim method considering
the coupling between coils, used for spectrometer calibration or after probe changing. More
coils and thus much time are used for shimming.

Two kinds of criteria, FIDArea and LockLevel, are used for judging shim results. You
can get best shim result by comparing the area of resulting FID (FIDArea) or by comparing
the lock level (LockLevel).

This will result in four combination of shimming modes (Figure 2.16), which can be

flexibly used according to the situation of current field homogeneity. Tow of then will be
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introduced here, and the others are similar.

Evaluate Method
FidArea Tuning
LockLevel Simplex

Figure 2.16 Search shimming mode

1. Shimming using Simplex with FIDArea as Criterion
(1) Click Acquire > Shim > Search Shimming, or click the down arrow of & - button

on tool bar then select Search Shimming to open SearchShim window (Figure

2.17).
SearchShim

Main Information

Solvent: [DEO v‘
Evaluate: lFidArea v‘
Shim

Tuning: Izl v| IE|
Simplex: [21;2;3;4;5 V] |@
Groups

Group EvaluateT.. ShimType Remove
I Open ] i Stop ]

Figure 2.17 Search shimming interface

(2) In the drop-down menu next to Solvent, select correct one.

(3) Click the drop-down menu next to Evaluate and select FIDArea.

(4) Select a combination of shim coils in the drop-down menu next to Simplex, click
Add to put into the searching list in Groups to immediately start search shim. You
can click Open button to display the real time result in the searchshim window in

workspace (Figure 2.18).
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TArea=12655592E7

20000

20000

FID/Spec Parameters Sequence Acqu

Figure 2.18 Search shimming window

(5) You can continue to add shim coils combinations to the search list during the
shimming process, and change the order by clicking Remove, Up and Down buttons.
The shimming process can be interrupted any time by clicking Stop button (Figure

2.19).
Search Shim

Main Information

4

Solvent: [DED

4

Evaluate: [FidArea

Shim

Tuning: Izi V]
Simplex: |xlﬁ\,ﬂl,zx,zy,z2x722y,zix;5y 'I Add
Groups

Group EvaluateType  ShimType Remove
z1-z2-x1-yl-7x-zy fidarea simplex E
= 2 A - g B
z1-z2-x1-yl-zx-zy-c2-s2 fidarea simplex
x1-yl-zx-zy-22%-22y-23x-23y fidarea simplex Down

| o I stop

Figure 2.19 Simplex shimming with reference to FIDArea

2. Shimming using Tuning with Lock Level as Criterion
(1) Open the SearchShim window as described above (Figure 2.19).
(2) In the drop-down menu next to Solvent, select correct one.

(3) Click the drop-down menu next to Evaluate and select LockLevel.
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(4) In the Lock tab (see 2.6 Locking), make sure that the check boxes for Show and
Lock On are selected. Look at the lock level and check if it is stable (fluctuation
small than 0.1, e.g. between 24.4\24.5\24.6). If not, slightly lower the lock power.

(5) Select a combination of shim coils in the drop-down menu next to Tuning, click
Add to put into the searching list in Groups to immediately start search shim. You
can open the Lock window to check the real time result by lock level.

(6) You can continue to add shim coils combinations to the search list during the
shimming process, and change the order by clicking Remove, Up and Down buttons.

The shimming process can be interrupted any time by clicking Stop button (Figure

2.20).

2 Search Shim I | # NMR Data Navigator = O

Search Shim

Main Information

Solvent: | D20 v‘
Evaluate: | LockLevel vl
Shim

Tuning: Izl_z2_x1_yl_zx_z_',r_zl v‘ Add |
Simplex: | z1 72 73 z4 25 - | Add
Groups

Group Evaluate.. ShimType | Remave

z1-x1-y1 locklevel  tuning | U
p
zl-22-7]

locklevel  tuning

z1-z2-x1-yl-zx-zy-z1  locklevel  tuning | Down

[ Open |[ Stop ‘

Figure 2.20 Tuning shimming with reference to Locklevel

The default iteration times are 15 for each coil combination. You can add or edit the coil
combinations by clicking Options > Preferences > Instrument > Shimming > Search
Shimming (refer to 1.3.6 Options).

After finishing the search shim, please save the shim values to a file, and readjust the
Lock again.

Tuning and Simplex search shim methods are very effective for lower order
shim coils. Users are net recommended to use these methods for high order shim coils if you
are not familiar with shimming.
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2.8.3 Smart Shimming

In NMR spectrometers equipped with pulse field gradient system, user can utilize
gradients for automatic shimming. Smart Shim is thus designed for the automatic shimming
on axial (z axis) shim coils.

Smart Shim is based on Shim Map, which ref the effects of each shim coil on the
magnetic field as a function of sample position. User can retrieve a saved map for Smart

Shim or create a new map for shimming, as revealed in Figure 2.21.

Smart Shim

Solvent (D20

@ Shim Map default

I Browse | [ showmap |

©) Make Map [7] Show Workspace

Before |off -

After |off -

Evaluate |FIDArea -
Autolock 7]

| m——

20 40 60 20 100 120

Figure 2.21 Smart Shim interface

1. Click Acquire > Shim > Smart Shim, or click the down arrow of & - button on tool
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bar then select Smart Shimming to open Smart Shim window (Figure 2.21).
2. In the drop-down menu next to Solvent, select the solvent used for the sample. If a
mixture of 90% H20+10% D20 is used, select HoO+D-0.
3. Smart Shim based on existing Field Map
(1) Select Shim Map to use existing Field Map for shimming. Displayed in the box is a
map named default, i.e., the system’s default Field Map for current solvent. It will be
displayed under the Smart Shim window, as shown in the left of Figure 2.22. Click
Browse to open a window for the selection of user created Field Maps, as shown in
the right of Figure 2.22. The maps coming along with the system is in the directory
of default under current solvent, for example, if the solvent is DO, the path is
D:\SpinStudioJ-1.4.9alpha-20190624\system\data\solvents\D20\gradshim1d\default)
. The user created maps are saved in the directory of gradshimld under current
solvent, with a name in the format of yyyymmdd(n), where n is the sequential
number, starting from 0, for these maps created in the same day. For example,

201900622(2) is the 3rd map created at June 22, 2019.

Smart Shim
20190520(0)
Solvent D20 20190320013
20190520(2)
zop
20180521(1)
( e [ | 20180521(2)
£ 20180522(0)
) Make Map [V] Show Workspace Setting ggix:gig
2010524(1)
Before [off -] 20120526(0)
20120526(1)
After [off - 20180526(2)
20190526(3)
Evaluate |[FIDArea - 20190527(0) -
20190617(0)
7
Autolock [V] 20190618(0)
[ ok ] [ Stor l 20190619(0)
B 20190620(0)
| 20100622(0)
1= 20190622(1)
20190622(2)
20190624(0) |
=

f T T T T T T
(4] 20 40 60 80 100 120 -

Figure 2.22 Select the user-created shim map
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(2) Click Setting button to open the dialog box for Shimming Parameters. User can
select Get parameters from field map file, or select Custom parameters to give new

values for delta and iteration (Figure 2.23).

[ shimming Parameters [&J

@ Get parameters from field map file

) Custom parameters

iteration: |4

[ ok || concel |

Figure 2.23 Shimming Parameters dialog

(3) User can click Show Map button to open a window showing the map in the
workspace area (Figure 2.24). Clicking Start button here or in the Smart Shim panel
will initiate the gradient shimming using current field map. This process can be
seized by clicking Stop button. If the currently used map was made by user, you can
click As Default to save it as the system default one for current solvent. Click Close
to close the map window. At this point, a dialog box will pop up (Figure 2.25), and
you can choose whether the name of the default field diagram is Default or Default

.

1D Gradshim Field Maps = S

r T T T T T T T T T T
o 10 20 30 40 50 60 70 80 90 100

== o =1 2 B — 6

[ st | [ sop | [ A5 Default | [ Goe |

Figure 2.24 Show Map dialog
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] save Default Field Map ot

Save the field map as default?
(®) Save As Default
() Save As Default 2

Figure 2.25 Save default field map selection box

(4) Clicking Show Workspace, will open the gradshim1d window in workspace (Figure

2.26), showing the whole process of gradient shimming.

Fid/Spec | Parameters | Sequence | Acqu

Figure 2.26 Process of gradient shimming

(5) Typing smartshim in command line can also start Smart Shim.

If the result using saved field maps is not satisfactory, it might be that the map

is not suitable, you can make new map for shimming.

4. Smart Shim based on new Field Map
(1) If Make Map is selected, a new field map will be made first. The default way is to
make field map using automatically optimized parameters. User can click Setting
button to open a dialog box, then select “Set parameters manually” to set up proper

values for each parameter, as shown in Figure 2.27.
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E3 Setting Smart Shim Parameters

gain:

pl:

ns.

@ Optimize parameters automatically.

Set parameters manually.

Z num.

60.0

| | Cancel |

Figure 2.27 Parameter setting dialog

z num: number of axial shim coils used for making field map, 6 as default. User can

change it according to the situation.

iteration: number of times for for gradient shim iteration. If data still dose not converge

after this number of iteration, it will be stopped automatically.

gain: receiver gain for data acquisition during making map. The optimum value is the

maximum one without overflow.

delta: waiting time before gradient pulse.

pl: pulse width used in the pulse sequence for field map.

plvll: corresponding power for p1.

ns: number of scan for acquisition, 4 by default, or 8 for solvents with few deuterium

atoms. This value can be changed according to different solvents.

gzwin: the percentage of gradient image profile over the spectral width used in gradient

shimming. This should be adjusted when making new field map.

(2) Click Start button to make new field map. After the new map is made, the program

&)

existing map (Figure 2.24).

will automatically start gradient shimming using the map. Clicking Show
Workspace next to Make Map will open the gradshimld window in workspace
(Figure 2.26), showing the whole process of gradient shimming.

At the end of making field map, a window will be open shown the new map (Figure
2.28). Right-clicking over it then select Show Field Map, or double-clicking the map,

will open a window showing the map in the workspace area as in the case of using
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Figure 2.28 Shim map view box

(4) Typing smartmapshim in command line can also start Smart Shim with new map.

5. Search Shim before and after Smart Shim

Whether using existing map or by making new map for Smart shim, combined use of

search shim Before and After Smart Shim will result in much better field homogeneity.

These options can be set in Smart Shim panel (see Figure 2.21)

(1) Click down-arrow next to Before and After to open the drop-down menu, then
select one of the coil combinations for search shim (Figure 2.29). You can also click
Options > Preferences > Instrument > Shim > Smart Shim, to customize the
combination, iteration and steps for yourself, referring to 1.3.6 Options. There are

two options, FIDArea and LockLevel, for Evaluate, as the same in Search Shim.

Before |off -

After 1
z1 x1 y1
Evaluate 71 72 71
z1 z2 x1 yl zx zy z1

Autolock 71 x1 y1 zx zy z1

Figure 2.29 Tuning coil combinations of Before

(2) These setting can also be done by using commands:
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gshim: smart shim using default map, without auto locking after shimming.

smartshimaa: smart shim using default map, plus search shim on z1-x1-yl-zx-zy, with
auto locking after shimming.

smartshimaxyz: smart shim using default map, plus search shim on z1-x1-y1, with auto
locking after shimming.

smartshimaz: smart shim using default map, plus search shim on z1, with auto locking
after shimming.

smartshimba: search shim on z1-x1-yl-zx-zy, then smart shim using default map, with
auto locking after shimming.

smartshimbxyz: search shim on z1-x1-y1, then smart shim using default map, with auto
locking after shimming.

smartshimbz: search shim on z1, then smart shim using default map, with auto locking

after shimming.

gmapshim: smart shim using new map, without auto locking after shimming.

smartmapshimaa: smart shim using new map, plus search shim on z1-x1-y1-zx-zy, with
auto locking after shimming.

smartmapshimaxyz: smart shim using new map, plus search shim on z1-x1-yl, with
auto locking after shimming.

smartmapshimaz: smart shim using new map, plus search shim on z1, with auto locking
after shimming.

smartmapshimba: search shim on z1-x1-yl-zx-zy, then smart shim using new map, with
auto locking after shimming.

smartmapshimbxyz: search shim on zl-x1-yl, then smart shim using new map, with
auto locking after shimming.

smartmapshimbz: search shim on z1, then smart shim using new map, with auto locking

after shimming.

6. Selecting the check box of AutoLock will enable the field being auto locked on after
gradient shim, else the field will be unlocked. The default is on.
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2.8.4 3D Smart Shimming

The principal of 3D Smart Shim is similar to Smart Shim, but with with XYZ three
directional gradient encoding, which results in longer time for shimming.
The interface for 3D Smart Shim is shown in Figure 2.30. User can retrieve a saved map

or create a new map for shimming.

3D Smart Shim
Mucleus |D '| Phase Code |4x4 v‘

@ Shim Map default

‘ s || Show Map |

) Make Map [7] Show Workspace ‘ Gita |
Channels Default [ Edit ‘
Before [off -

After [off -
Evaluate [FIDArea -

Autolock []

Start | \ Stop |

Figure 2.30 3D Smart Shim interface

As shown in above, the interface of 3D Smart Shim is similar to Smart Shim, with
several additional options.

Nucleus: the nucleus used for 3D shimming, set as deuterium by default. It can be
changed as H1 if your solvent is 90% H>0+10% D-0O.

Phase Code: phase encoding matrix for 3D shimming, 4x4 by default. 8x8 or 16x16
can be used.

Channels: the shim coils used for 3D shimming, all being used by default. User can
click Edit button to edit your own combinations of shim coils.

The detailed 3D Smart Shim procedures are explained as follows:
1. Click Acquire > Shim > 3D Smart Shimming, or click the down arrow of & - button

on tool bar then select 3D Smart Shimming to open 3D Smart Shim window (Figure

2.30).

2. Select Nucleus, the nucleus used for 3D shimming. The default nucleus is D (deuterium),
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however, if the solvent has high content of H20, such as 90% H>0+10% D0, it should

be changed to H1.

3. Select Phase Code for phase encoding matrix, 4x4 by default. The 8§x8 or 16x16 matrix
can also be used.
4. 3D Smart Shim based on existing Field Map

(1) Select Field Map to use existing Field Map for shimming. Displayed in the box is a
map named default, i.e., the system’s default Field Map for current solvent as shown
in the left of Figure 2.31. The default map will be displayed under the 3D Smart
Shim window.

(2) Click Browse to open a window for the selection of user created Field Maps, as
shown in the right of Figure 2.31. The maps coming along with the system is in the
directory of default under current solvent, for example, when the solvent is D20, the
path is
D:\SpinStudioJ-1.4.9alpha-20190624\system\data\solvents\D20\gradshim3d\default.
The user created maps are saved in the directory of gradshim3d under current
solvent, with a name in the format of yyyymmdd(n), where n is the sequential
number, starting from 0, for these maps created in the same day. For example,

20190620(0) is the first map created at June 20, 2019.

3D Smart Shim
Nudleus (D | Phase Code [4x4 -
( Browse ) Show Map ]
Make Map (7] Show Work
Defaul T
fore [off -
fer [off -
e [F2 =
ock

[ Start I Stop ] [

Figure 2.31 Select the user-created 3D shim map

(3) Click Setting button to open the dialog box for shimming parameters. User can

select get parameters from field map file, or select custom parameters to give

new values for delta and iteration, and select the shim coils to be used (Figure 2.32).
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[ setting 3D Smart Shim Parameters ﬁ

@ get parameters from field map file

() custom parameters

delta: 0.08

iteration: 4

Fz1 [®z2 [#z3 #z4 [&=z5 [[z6
#=z7  @x1 yl  [¥]=x zy  [¥]e2
Ms2 [Fzzx z2y #zc2 [Fzs2 [#c3
Mls3 [#z2c2 [#]z2s2 [#z3x [#z3y []zc3
#zs3 Fzax [ zdy

o ) [ comee |

Figure 2.32 Setting dialog when Shim Map is selected

(4) Select Channels, the shim coils coils used for 3D Smart Shim. The default is
composed of all coils for current spectrometer. User can click Edit to open a edit
window, then click Show button to check the default coils (Figure 2.33), or click
Add button to define your own coil combinations and give a name in the Channel

Name box (Figure 2.34).

Select Shim Coils \ | B %
| oK ] [ Add l [ Cancel ]
St Shiri ok [E=REERC
Channel Name: Default
=E z2 z3 zd z5 z6 x1 yl
z zy c2 52 z2x z2y zc2 zs2
c3 s3 ] z3x z3y |[V|z2c2 z2s2

Figure 2.33 Show button function in the Edit dialog

[ B Add shim Coils ] B ]

Channel Name: ‘

=1 Flz2 Fz3 [ z4 Fzs [ z6 M1 Fly1
== Dzy 2 Fs2 [Flz2x DzZy [Flzc2 [Fzs2
[Fle3 Els3 [Fz3x =3y [ z2c2 [l z2s2 Eal [ Reverse

o [ o]

Figure 2.34 Add button function in the Edit dialog
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(5) User can click Show Map button to open a window showing the map in the
workspace area (Figure 2.35). You can check each coil by clicking Next or Back.
Clicking Start button here or in the 3D Smart Shim panel will initiate the 3D
gradient shimming using current field map. This process can be seized by clicking
Stop button. If the currently used map was made by user, you can click As Default
to save it as the system default one for current solvent. Click Close to close the map

window.

(B 2D Gradshim Field Maps [ [t |

NoAN A
AR R L
SN N

N

[ <Back | mNexts |[ Aspefalt |[ st |[ swop [ Close

Figure 2.35 Show map dialog

(6) Clicking Show Workspace, will open the gradshim1d window in workspace (Figure

2.36), showing the whole process of gradient shimming.

nnnnn

uuuuu
nnnnn

nnnnn

FW.J\J\,W \/\_MA/\,WA—\/—\M,M
T T T T T T T T T T T T
I i T 4 4 4 L L T L ) o

Figure 2.36 Process of gradient shimming
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(7) Typing smartshim3d in command line can also start 3D Smart Shim.

If the result using saved field maps is not satisfactory, it might be that the map is
not suitable, you can make new map for shimming.
5. 3D Smart Shim based on new Field Map
(1) If Make Map is selected, a new field map will be made first. The default way is to
make field map using automatically optimized parameters. User can click Setting
button to open a dialog box, then select Set parameters manually to set up proper

values for each parameter, as shown in Figure 2.37.

Setting 3D Smart Shim Parameters &J

@ Optimize parameters automatically

() Set parameters manually

pl: |80.0 phvll: |B0.0

gain: |48.0 delta: |0.08

ns: |2 gzwin: | 50.0
fovX: 5.0 fovy: [5.0

iteration: |5

| ok || cancel |

Figure 2.37 Setting dialog when Make Map is selected

pl: pulse width used in the pulse sequence for field map.

plvll: corresponding power for p1.

gain: receiver gain for data acquisition during making map. The optimum value is
the maximum one without overflow.

delta: waiting time before gradient pulse.

ns: number of scan for acquisition, 2 by default, 4 is also ok.

gzwin: the percentage of gradient image profile over the spectral width used in
gradient shimming.

fov X: field of view in X direction.

fov Y: field of view in X direction.

96



(one

SpinStudioJ User Manual
Instruments

iteration: number of times for for gradient shim iteration.

(2) Select Channels, the shim coils coils used for 3D Smart Shim. The default is
composed of all coils for current spectrometer. User can edit for your own coil
combinations. Please refer to above section 3D Smart Shim based on existing Field
Map for details.

(3) Click Start button to make new field map. After the new map is made, the program
will automatically start gradient shimming using the map. Clicking Show
Workspace next to Make Map will open the gradshim3d window in workspace
(Figure 2.36), showing the whole process of gradient shim.

(4) Typing smartmapshim3d in command line can also start 3D Smart Shim.

6. Search Shim before and after Smart Shim

Whether using existing map or by making new map for Smart shim, combined use
of search shim Before and After Smart Shim will result in much better field
homogeneity. These options can be set in 3D Smart Shim panel (Figure 2.30)

Click down-arrow next to Before and After to open the drop-down menu, then
select one of the coil combinations for search shim (Figure 2.38). You can also click
Options > Preferences > Instrument > Shim > Smart Shim, to customize the
combination, iteration and steps for yourself, referring to 1.3.6 Options. There are two

options, FIDArea and LockLevel, for Evaluate, as the same in Search Shim.

Before |off -
After |51
z1 x1 y1
Evaluate 71 20 71

z1 z2 x1 yl zx zy z1

Autolock 71 x1 y1 zx zy z1

Figure 2.38 Tuning coil combinations of Before

7. Selecting the check box of AutoLock will enable the field being auto locked on after

gradient shim, else the field will be unlocked. The default is on.
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2.9 Experiment Setup

2.9.1 Parameter Setup

Acquisition related parameters can be setup in AcquParams tab of an NMR experiment
in workspace, such as observe nucleus (nuc) and corresponding basic frequency (frgb) and
offset (frqo), power (plvll), spectral width (sw/swhz), acquisition time (acqtime) , receiver
gain (gain); decoupling nucleus (nucl) and corresponding basic frequency (frgb1) and offset
(frqo), power (plvl2), as shown in Figure 2.39. These parameters are listed under one of the
following groups: Base, Experiment, Constant, RF Channels, Duration and Pulse. The icon
(4] means that the current display is active for parameter setup, you can enter or change
values for parameters with their value boxes in white. Clicking [A] will switch it to [5],
representing a status only for parameters display, in which no parameter can be changed.

The parameters can be searched by entering any letters in Filter box.

2 1s. 3 =u}

‘ﬂi Filer:

» Base Group/Name Value Description
Experiment

sample sample description
Constant

solvent &%) solver
Receiver lockireq 76765022

» Rf channels usemame guest
Duration Eona

ter frequency for D nucleus

Pulse

2018-09-05 17:27:28
2018-09-05 20:00:13
2018-09-05 20:38:14

4 Experiment
pulseseq dept
acgmode dad
n 22059

256
armay. mult
arraymode 1

jch 1450
mult (05,10,151

gain 600 [d8), the first receiver gain
200 S et

Acguparams | Procparams

Fid/Spec Parameters | Sequence Acqu Integration

Figure 2.39 Experimental parameter setting page

There are three ways for parameter setup: (1) directly entering a value for parameter,
such as ns, gain, sw, frqo; (2) clicking to open a drop-down list for selecting a value for the
parameter, such as solvent, arraymode, nuc; (3) clicking to activate the [=] button, clicking
which will open a dialog box displaying options for selection, such as pulseseq (Figure

2.40). User can select pulse sequence from System library or User library, with Filter to
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help you select quickly. Click OK to close the window.

I 3 select = pulse sequence R x| 1
Filter: © System © User
—_—

1 [ |

name description *

apt Attached Proton Test

bird Bilinest tottional decouphig

cpmgt2 T2 Measurement using Carr-Purcell-Meiboom-Gill sequence |

decpulcal Calibration of 90 degree pulse on F2 channel 1

dept Distortionless enhancement by polarization transfer

dosyld Diffusion measurement using stimulated echo and LED

gprofile Pulsed filed gradient profile test

grecovery Measurement of gradient recovery time

inept Insensitive nuclel enhanced by polarization transfer

irtl Measurement of T1 by inversion recovery

noesy_gpprld Brief with presaturation during relaxation delay and mixing time and spoil gradient

presat Solvent suppression using presaturation

slpul Standard single pulse experiment %,
[ OK J ‘ Cancel

Figure 2.40 Pulse sequence selection dialog

The parameters can also be setup in command line. For example, you can type ns=8 to
set the number of scans to 8; type pulseseq='apt’ to set the pulse sequence as apt.

Different pulse sequence includes different parameters. When right-clicking over the
parameter line, a menu will appear with options where you can select one for manipulation
(Figure 2.41).

Add channel |
Add parameter
Delete parameter

Edit parameter

| W ma = D

Change group

Figure 2.41 Right-clicking function of parameter line

User can select Add Parameter, or click the *| button in parameter panel to add
parameter for display. A dialog box will appear as shown in Figure 2.42. If you want to add
some parameter for your currently used pulse sequence, simply select the check box of the
parameter, or click New button to open a dialog box for creating new parameter (Figure 2.43).

You must give a value to the field with asterisk.
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(B New Parameter Wizard | E
Parameters in system configuration: Parameters created by user:
Filter: | [ New ] [ Select Al ] { Delselect Al ]
Name Type * 11| | Name Type

[7] tempfinish real F
@ timesubmit string e
timestart string
(@ timefinish string
pulseseq string
[H acgmode string
[[] acgmodel string
[F] acgmade2 string
[] acgmode3 string
& np integer
[E] np1 integer
[ np2 integer
] np3 integer
[@ dimension integer
dummyscan integer
(M cs integer
ns integer
[ integer
array string
[@ arraymode integer
[F] jbh real
[F] jhhn real
[ jch real

L Flichn raal i

l
[ OK Cancel

Figure 2.42 Add parameter dialog

New Farameter o

MName: *

Type: [real v |
Digits:

Unit |std «|
Min;

Max:

Allowarray: |true -|
Readonly: [faise - |

Value: *
Rule:
Trigger.

OK Cancel

Figure 2.43 Create parameter dialog

Compared with 1D NMR experiment, 2D NMR experiment includes additional
parameters for indirect dimension, e.g. swl, npl for observation, sil, sbl, sbsl for
processing.

When npl > 1, a 1D experiment becomes 2D experiment.
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2.9.2 Displaying Pulse Sequence

Pulse sequence is displayed in Sequence window of the workspace. The pulse sequence
diagram and the source file are separately displayed in Diagram and Source tabs. Some
parameters are also displayed in the diagram, as shown in Figure 2.44. The source file can be
directly edited (Figure 2.45), and the revised version will be saved in current experiment,

without changing the system’s original pulse sequence.

E 16.nmr B
W

dept 15

12u 24y
1s
2s
i \nMMnn
c13 di pl 27p1 ]‘WUI“‘“ :
acqtime
10u 20u 5u
2
H1 p2 0.5/jct 2*p2 5 mult*p2
FAN it

Diagram | Source

Fid/Spec“Parameﬁers Sequence | Acqu Integration|

Figure 2.44 Pulse sequence graphic display

16.0mr 3
<xml version="1.8" encoding="UTF-8"2>
xmlns="s nr. zkbp . con”

o nha

xmlns :ai="
nt by polari:

on
<

g-0rg/XHI" xmi:version="2.9" name="dept” dimension="1"

channel="f1" align="middle" duration="d1"

oo wewnp @

11 channel="f2" align="middle" duration="p2" power="plvl2" phase="ph1" offset="fq1"
14 channel="£2" align="middle" duration="0.5/jch"

17 channel="f1" align="niddle” duration="pl" power="plv1" phases"pha" offset="fg"
18 channel="f2" align="middle" duration="27p2" power="plv12" phase="ph2" offset="fql"

21 channel="2" align="middle" duration="2.5/jch"

ase="phS" offset="fq"
" phase="ph3" offset="fq1"

28 channel="f2" align="middle" duration="0.5/jch"

32 channel="f1" align="middle" duration-"acqtine” phase="phs" points="np"

0,90,99,99,90,90, 99,30, 10,180, 180, 180,180,180, 180, 180, 270, 270, 278,270, 270, 270,278, 270] "
,270]"

,98,270,276, 276,270, 90,90,180,189,0,0,0,0,180, 186, 276, 270,90,90,90,90, 270,270,0,8,180, 180,150,186,0,0] "

alue="2.6" allow
1 " al

Figure 2.45 Pulse sequence text display
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2.10 Data Acquisition and Storage

2.10.1 Starting and Stopping Acquisition

Firstly, type again in command line to get optimized gain value, then type go, or click
¥ button in tool bar to start data acquisition (FID will be displayed when acquisition is
finished) , or type ga to execute data acquisition and processing (Fourier transformation,
automatic phase correction and spectrum display). If the acquisition need to be stopped, type
command aa to stop acquisition in current workspace or aaa to stop acquisitions in all

workspaces.
2.10.2 Repetitive Acquisition

Repetitive acquisition is designed for interactive parameter optimization. User can look
at the results after changing parameter in real time.

Open or activate the experiment with parameters to be optimized in workspace. Type gs
in command line to open the gs Editor window (Figure 2.46), and to start the repetitive
acquisition at the same time. User can optimize your parameter by changing value directly in
the box, by left-and right-clicking the -+ button, or by rolling mouse wheel forward and
backward over the button to change the value based on the increment shown left. The
increment can be changed by clicking the down-arrow and select other values. Click the [#eet]
button to apply the new value and start a new acquisition. The resulting spectrum will show
the effect of the revised parameter. To exit this mode, you need to click [ * | button to

stop first, then click | & | button to exit.
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gs Editor
frqo 6.1 2 vH -+ || Apply|
frachz 305047 (50 vH - + | [Apply|
oot 01 o] (o] o
frachel 1257 [s0  »|[- + | [aeply]
gain 300 |6 ~|[- +][apply]
PL100 |6 ~|[- +][apply]
vl 530 (6 ~|[- «][appy]
decpwl 400 |6 'H -+ || Apply|
decphvl 400 [6 ~|[- +|[appy]

- LB ]

Figure 2.46 gs editor interface

If you exit the Gs Editor without stopping it first, you can type aa in command line to

stop it, or type gsedit to open the window again, then stop it.

2.10.3 Data Archiving

SpinStudiol provide two methods for data archiving:

(1) After acquisition, the data will be automatically saved in the current directory.

(2) Save data to other designated directory. Click File > Save As in menu bar, or click
the down-arrow of the £ button in tool bar and select SpinStudioJ Data. A dialog
box will appears as shown in Figure 2.47,where you can enter the whole path in
Save Directory box or click Browse button to select the destination directory for
data archiving. You can enter a name for your data in Exp Name box, and even add
a password to protect your data by clicking Add Password button, then entering the

password and confirming it (Figure 2.48).
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Save Directory |

File Name L.nmr

T ———

Figure 2.47 Dialog for saving experiment data

n Set NMR File's Paszword | e S

Set NMR File's Password

Enter new password:

Confirm new password:

[] Show password

[ ok ][ concel |

Figure 2.48 Add password dialog

2.10.4 Data Acquisition for 2D Experiments

The start of data acquisition for 2D experiments is the same as for 1D experiment. After
all preparation is done, type again in command line to get optimized gain value, then type go,

or click * button in tool bar to start data acquisition.

2.11 Automation

Automation can simplify experiments and save much time for large number of samples
in routine work. User only need to assign the sample information, solvent and pulse sequence
for each sample, then the program will automatically complete other things including sample
inserting, auto locking, auto tuning, auto shimming, auto gain, data acquisition and

processing. Most routine 1D and 2D experiments can be done in automation.

2.11.1 Automation Login

Click Acquire > Automation on menu bar, or click ® button on tool bar. The
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Automation login window appears, you can enter user name and password here to log in
(Figure 2.49). The administrator can use admin as username and password for first time login.

Other users and passwords are created by admin.

EJ Login X

Username H ‘

Password ‘ ‘

Figure 2.49 Automation login dialog

After opening the automation experiment interface, the automation experiment data
navigation panel will appear on the left side of the data navigation panel to display the
automation experiment data of the current logged-in user. If the administrator admin logs in,
the automation experiment data of all users will be displayed, as shown in Figure 2.50. You
can right-click in any level directory to refresh the data or open the current folder (Open

Local Folder).

M Automation Navi.. 2| @ NMR Data Navig.. — O
=

4 [v Automation [D:/Data/admin/Automation]
4 2t admin
4 [ 2023-01-12
4 ¥
> @ 1.nmr [s1pul30]
» M 2 nmr [
> A& 3.nmr [
, [ Ay
1 = Refresh
2
> @ 2023-01-13 Open Local Folder
> [ 2023-01-15
> @ 2023-01-16
> &b Datal
- &b Data2
> & setup

Figure 2.50 Automation experiment data navigation panel

After login, the Automation interface will be shown in the workspace, which includes

tool bar, experiment queue list and history list, as shown in Figure 2.51.
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) Automation 52

5/ New 1 Open [ Save | % Add ) Copy 32 Delete | » Start = Stop ® Stop Al | T History & Preference | & Change User [ Exit
Slot  Status User Directory Name No. Solvent Experiment STM  Shm lock Gain Param Title StartTime  End Time
1 8@
Subitt..  admin Dy/Data/Automation/Spinstudi...  sampl1 Lomr cocls PROTON16 ¥ ¥ ¥ 135753 . 140316
O Submitt..  admin Dy/Data/Automation/Spinstudi...  sampll e cocl3 13061024 ¥ O 0 140216 .. 143838
2 @
Subitt..  admin sampl2 Lome csD6 PROTON16 ¥ ¥ ¥ 144018 .. 14:4508
Subitt..  admin sampl2 2mr ceD6 C13pG1024 ¥ 0O 0 © 144508 .. 15:2030
3 o
o Submitt..  admin sampl3 Lome bMmso PROTON16 ¥ ¥ ¥ § 152210 .. 15:27:00
o Submitt.. admin D:/Data/Automation/Spinstudi...  sampl3 2me DbMmso C13pG1024 ¥ 0O 0 © 1527:00 .. 16:02:22
a Jo
5 0o
History
Start Time End Time Slot  Status ame No. Experiment  STM  Shim lock Gain  Tile
12:3025 07-08-2020 12:35:0507-08-2020 23 Done Lome roToNs 0 & o &
12:242807-08-2020 12:29:2007-08-2020 22 Done Lome prOTONIs 0 & o &
12183207-08-2020 122323 07-08-2020 21 Done Lome pROTONIs 0 & o &

Figure 2.51 Automation interface

1. Toolbar for automation

[ New & Open [ Save | < Add Copy 9% Delete 7 ClearDone | » Start ® Stop ® Stop All () Pause | [il History £¥ Preference | [T} Slot Status | 3 Accounting Record | (i Change User [= Exit

Figure 2.52 Toolbar for automation

New: Empty all experiments under all sample slots and open a new blank experiment
list.

Open: Empty all experiments under all sample slots and open the selected list of
experiments that have been saved before. Note: You must have saved the experimental queue
before you can select the files that need to be opened.

Save: Save the current experiment queue information to a file.

Add: Add an experiment, a sample slot must be selected first.

Copy: Copy experiments. You can copy a single experiment or all experiments under a
Slot.

Clear Done: Clear all experiments with Done status in the experimental cohort.

Delete: Delete a single experiment or all experiments under a Slot.

Start: Start the experiment for all current users in the experiment queue. Except for
administrators who submit experiments with the Editable status of all users in the queue.

Stop: Stop the experiment for all current users in the experiment queue.

Stop All: Stop experiments for all users in the experimental queue. You need to enter an
administrator password to perform this operation.

Pause: Pause the current experimental queue, after pausing the button name becomes
Continue. The pause operation completes the experiment currently in progress and the
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experiment in Queued state, and the other experiments remain in the Submitted state. At this
time, you can add and submit automated experiments normally, and keep the Submitted state
after the experiment is submitted. Other manual operations can also be performed, such as
tuning, locking field, shimming, etc. When the manual operation is completed, that is, the
software is in the Idle state, you can click the Continue button to continue to complete the
automated experimental queue. For the remaining experimental queue, tuning, shimming,
locking field, etc. will be judged again according to the configuration to determine whether to
check. Both pause and continue operations require an administrator password to use.

History: List of automation experiment histories.

Preference: Automation experiment preferences, configure automation related
information. This button is displayed when the administrator admin logs in, and only the
administrator user can configure it. Referring to 2.11.2 Preference for details.

Slot Status: Display interface for the experimental state of all slots.

Accounting Record: Open the accounting record interface. When the administrator
admin logs in, the button will be displayed, and after clicking, the password text box will pop
up. Enter the administrator password to open the accounting record interface (Figure 2.53) to

view and manage.

User Infomation
StartTime 5025/ 17102 End Time 2023/ 1410 2] User [al  «|Group [al  ~|Payment sl | [search

Payment | | cancel Paymeml [ Remove | | Export ]
[0 User Group Experiment Start Time Finich Time Charges Price(Day)  Price(Night) Create Time  Payment  PaymentTime  *
[] admin admin DiData/admin/Auto... 2023-01-10 1. 2023-01-10 1. 2.64 25 15 2023-01-10 1.. No
[] admin admin D:/Data/admin/Auto... 2023-01-101.. 2023-01-101. 272 25 15 2023-01-101.. No
[l admin admin D:/Data/admin/Auto... 2023-01-101.. 2023-01-101. 2.67 25 15 2023-01-101.. No
[ admin admin DyData/admin/Aute..  2023-01-10 L. 2023-01-101. 268 25 15 2023-01-101.. No
] admin admin D:Data/admin/Auto... 2023-01-10 1... 2023-01-10 1.. 2.7 25 15 2023-01-101.. No
[l admin admin D:/Data/admin/Auto... 2023-01-101.. 2023-01-101. 276 25 15 2023-01-101.. No
[l admin admin D:/Data/admin/Auto... 2023-01-101.. 2023-01-101. 2.87 25 15 2023-01-101.. No
[ admin admin DyDate/admin/Aute..  2023-01-10L. 2023-01-101. 283 25 15 2023-01-101.. Neo
1 admin admin DyData/admin/Auto... 2023-01-10 1. 2023-01-101. 2.74 25 15 2023-01-10 1. No
[] admin admin Di/Data/admin/Auto.. 2023-01-10 1. 2023-01-10 1. 2.37 25 15 2023-01-10 1. No
[l admin admin D:/Data/admin/Auto... 2023-01-041.. 2023-01-041. 124 25 15 2023-01-041.. No
] admin admin Di/Data/admin/Auto... 2023-01-04 1... 2023-01-04 1. 3.22 25 15 2023-01-04 1. VYes 2023-01-13 14...
[ admin admin DyData/admin/Auto..  2023-01-04 L. 2023-01-041. 261 25 15 2023-01-04 1. Yes 2023-01-13 14
[ admin admin DyData/admin/Auto... 2023-01-04 1... 2023-01-04 1.. 2.69 25 15 2023-01-04 1. Yes 2023-01-13 14...
[l admin admin D:/Data/admin/Auto... 2023-01-04 1... 2023-01-041. 263 25 15 2023-01-04 1. Yes 2023-01-13 14...
[l admin admin D:/Data/admin/Auto... 2023-01-04 1... 2023-01-041. 278 25 15 2023-01-04 1. VYes 2023-01-13 14...
[ admin admin DyData/admin/Auto..  2023-01-04 L. 2023-01-041. 261 25 15 2023-01-04 1. No
1 admin admin DyData/admin/Auto... 2023-01-04 1. 2023-01-041.. 271 25 15 2023-01-04 1.. No
["1_admin__admin__D:/Data/admin/Auto... 2023-01-041.. 2023-01-041. 263 25 15 2023-01-041.. No _ i
‘ it 5

Total Charges: 679.16 Paid Charges: 15.87 Unpaid Charges: 663.29

Figure 2.53 Accounting record

Change User: Switch the logged-in user.
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Exit: Exit the automation interface.

2. List of automation

Slot  Status Directory Name No.  Solvent Experiment STM Shim Lock Gain Param  Title Start Time  End Time  User
1@
@ Done Di/Data/Automation/SpinStudi.. samplel Lomr  CDCI3 PROTON16 O &8 &M ™ 09:37:55 e 09:42:08 .. x|
@ Done  Dy/Data/Automation/SpinStudi.. samplel 2Znmr CDCI3 139632 [ O s R s R 1 00:4210 .. 00:4325..
2 o
@ shim D:/Data/Automation/SpinStudi... sample2 Lomr  CDCI3 PROTON16 O o & ™ 09:44:28 ..  09:50:54
3l
Queued  D:/Data/Automation/SpinStudi.. sample3 Lomr  CDCI3 PROTON16 O & M @ 09:52:34 .. 0%:56:12
4l m
Submi.. Ds/Data/Automation/SpinStudi.. sampled Lomr  CDCI3 PROTON16 O M &8 & 0957:52..  10:01:30..

5 U@

Figure 2.54 Automated experimental queue display interface

Slot: Displays the numbers of all slots.

Status: Displays the status of the current experiment (Editable, Cancelled, Submitted,
Queued, Tuning, Lock, Shim, Gain, Acquire, Done, Error, Temp, Spin).

Use: The user corresponding to the experiment.

Directory: Displays the local path to the current experiment data .nmr file. The path is
automatically generated according to the configuration in Preference when creating a new
experiment, and the path can also be switched by pulling down.

Name: The file name corresponding to the current experiment.

No.: The number corresponding to the current experiment.

Solvent: Solvent name corresponding to the current experiment.

Experiment: Experiment template corresponding to the current experiment.

TempSpin: Whether to perform temperature control or rotation operation on the current
experiment. While setting the temperature control and rotation parameters in the Edit dialog
box, the check box here must be checked to perform the operation.

STM: Automatic tuning and matching, check means do automatic tuning operation, not
check means not to do.

Shim: One-dimensional gradient shimming, check means to do one-dimensional
shimming operation, not check means not to do.

Lock: Auto lock. Check means to do automatic locking operation, not check means not
to do.

Gain: Automatic gain, check means to do automatic gain operation, not check means not
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to do.

Param: Editing experimental parameters. The experiment can be edited by clicking Edit
in Editable state, referring to 4 Checking and Modification of Parameters for details.

Title: Detailed remarks or description information of the current experiment, the user
can choose whether to fill in according to needs.

Start Time: The start time of the current experiment.

End Time: The end time of the current experiment.

3. History of automation
Displays the automation experiment history, completed experiments, failed experiments,
and error messages. Double-clicking on a selected history experiment will open the

experiment data in the workspace.

4. Right-click menu of automation

(1) Right-click menu of slot

i
1 U3 Submit Experiments L
Editabl Add Experiment i
Editabl Reset i
Editabl ~ CoPY i

2 i Take F’ri::uri’q.,.r of Slot

Figure 2.55 Right-click menu of slot

Submit Experiments: Submit all experiments under the current slot.

Add Experiment: Add experiment.

Reset: Reset the slot. This option can be used to clear all experimental information in the
current slot when all experimental states in the current slot are Done or Error.

Copy: Copy all experiments under the slot into the specified slot. This operation has
nothing to do with the experimental state and the user, that is, the experiment in any state of
any user can be copied.

Take Priority of Slot: Prioritize all experiments under the current slot.
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(2) Right-click menu of experiment

Submit This Experiment
Stop

Halt

Edit

Cancel

Delete

Copy

Open Workspace

Take Priority

Cycle Test

Add Composite Experiment
Add Script

Show Script

Delete Script

- RS — -

Figure 2.56 Right-click menu of experiment

Submit This Experiment: Submit the currently selected experiment. This operation can
only be performed on experiments under the currently logged-in user, except for
administrator.

Stop: Stop the currently selected experiment. This operation can only be performed on
experiments under the currently logged-in user, except for administrator.

Halt: Suspend sampling and perform data processing, data conversion and data
uploading according to software configuration.

Edit: Edit the currently selected experiment and switch it to the Editable state. This can
be performed for experiments in Done, Error, and Cancelled states. This operation can only
be performed on experiments under the currently logged-in user, except for administrator.

Cancel: Switch the Editable state to the Cancelled state. After switching, the experiment
cannot edit the experimental parameters.

Delete: Delete the selected experiment.

Copy: Copy the selected experiment into the specified slot. Experiments for all users and
in any state can be copied.

Open Workspace: Opens the workspace for the current experiment. Experiments that

have not yet been created in the workspace cannot be opened. When the experiment status
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changes to Queued after the experiment is submitted, the workspace for the current
experiment is created. This operation can only be performed on experiments under the
currently logged-in user, except for administrator.

Take Priority: Prioritizing the currently selected experiment.

Cycle Test: After checking, all experiments will be done from the beginning. This
function is only used when engineers install and debug.

Add composite Experiment: This function is mainly used to optimize spectral width and

frequency offset.

2.11.2 Preference

After login, the administrator can click the #* Preference button on the tool bar to open the
Preference setting window (Figure 2.57). Two parts, the general settings for automation
experiments (Automation Configuration) and user related settings (User Settings), are

included in Preference, which will be introduced in the following section.

4 Automation Configuration General Options.

General Options ‘

Data Directory
Auto sample changer 5
External Setup Automation data root directory: D./Data/admin/Automation

Accounting Data format 1 root directory: p./Datafadmin/Automation/Datal

4 User Seftings .
Data format 2 root directory: Di/Data/admin/Automation/Data2

E1E)

User Manager

User Preference . .
Max Experiment Size

Maximum number of displays for automatic experiments: 500

Experiment Directory

Default Experiment Directory: [Mw,,ys use default -I

Subgroup Information: [ gpou

Load Shim Value

Load shimvalue before GradShim: [Always use shimvalue in system path -
Default Priority
Pricrity Sample Handling: | wait until current sample completed -

7] Resubmit the failed experiment
Web Server
Web Server Login Address: 127.00.1

Web Server Port: gpg1

Web Server Timeout(s): 1800

Default Time Settings

AutoSample Time(s): g2 Lock Timef(s): 60
STM(H1) Time(s): sg STMX) Timels): 55
Gmapshim Time{s): 120 Gishim Time{s): 70
Gain Timels): 11 Search Shim Time(s): 200
Temperature Time(s) 300 Spin Time(s) 300

Figure 2.57 Automation configuration interface

1. Automation Configuration
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(1) General Options
1 Prefercnce.

a Automation Configuration General Options
General Options =

Data Directory

Auto sample changer B :
External Setup Automation data root directory: Di/Data/admin/Automation

Accounting Data format 1 root directory: Dy/Datafadmin/Automation/Datal

4 User Settings

User Manager

DD

Data format 2 root directory: Dy/Data/admin/Automation/Data2

User Preference = =
Max Experiment Size

Maximum number of displays for automatic experiments: 500

Experiment Directory

Default Experiment Directory: ’ TP S .]

Subgroup Information:

Load Shim Value
Load shimvalue before GradShim:

[Atways use shimvalue in system path -

Default Priority

Pricrity Sample Handling: |wait ntil current semple completed -

[¥] Resubmit the failed experiment
Web Server
Web Server Login Address:  127.0,0.1

Web Server Port: 5081

Web Server Timeout(s): 1800

Default Time Settings

AutoSample Time(s): g2 Lock Time(s): g0
STM(H1) Time(s): 50 STM(X) Time(s): 55
Gmapshim Time(s): 120 Gshim Time(s): 70
Gain Time(s): 11 Search Shim Time(s): 200
Temperature Time(s) 300 Spin Time(s) 300

oK

Figure 2.58 General Options configuration interface

Data Directory

Automation data root directory: the root directory where the data of all automation
experiments are saved. When user create new automation experiments, this directory is used
as default value.

Data format 1 root directory: the root directory for saving data converted to Varian
format.

Data format 2 root directory: the root directory for saving data converted to Bruker

format.

Max Experiment Size
Maximum number of displays for automatic experiments: The default value is 500, and

the value range is [100, 1000].

Experiment Directory
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Default Experiment Directory: There are two options, “Always use default” and
“Consistent with the last experiment under the selected slot”. When configured as the default
option “Always use default”, all new experiments use the default path of the user configured
in User Preference; When configured to “Consistent with the last experiment under the
selected slot”, if there are no other experiments under the slot when the new experiment is
created, the default path is used. If there is an experiment, it will be consistent with the path
of the previous experiment.

Subgroup information: Click the Show button, the subgroup dialog box pops up (Figure
2.65). Then click the Add button to pop up the Add Subgroup dialog box (Figure 2.66).
After adding subgroups, check the corresponding data path in the User Preference. When a
new experiment is created in the automated experiment interface, the user has multiple

subgroup paths to choose from.

Figure 2.60 Add Subgroup dialog

Load Shim Value

Load shimvalue before GradShim: To load the shim values before gradient shimming,
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there are two options: “Always use shimvalue in system path” and “Use shimvalue in current
solvent path”. The default configuration is “Always use shimvalue in system path”. When
“Use default shimming value before gradient shimming” in Use Preference is checked, the
shim values under the system path or under the current sample solvent will be load according

to the current configuration.

Default Priority

Priority Sample Handing: There are two options, “Wait until current sample completed”
and “Do Priority Samples immediately”. When configured as the default option “Wait until
current sample completed”, all experiments in the slot where the current Queued state
experiment is located will be completed before the priority experiment; when configured as
“Do Priority Samples immediately”, only the Queued state experiment will be completed, and

then the priority experiment will be carried out immediately.

Resubmit the failed experiment

If this option is checked, when the experiment fails, the History column will mark the
reason for the experiment failure and write "will be resubmitted", the log line will also
prompt the experiment failure and "will be submitted again!", and then the experiment will be
resubmitted again. If there is no Queued state experiment behind the failed experiment,
resubmit it and do it again immediately; if there is a Queued state experiment behind the
failed experiment, the resubmitted experiment will be given priority, and after the Queued

state experiment is finished, go back to do the resubmitted experiment immediately.

Web Server

Web Server IP Address: IP address of the Web server for visiting automation interface
from web. This is set by engineer, not allowed to be changed by user.

Web Server Port: port number for the Web server. This is set by engineer, not allowed to
be changed by user.

Web Server timeout: The timeout period of the web server is generally 1800s by default.
After the interface is not operated, the interface information is no longer updated, and the
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dialog box prompts the login timeout. When you click OK, it will exit to the login interface.

Default Time Settings

AutoSample Time: The time of injecting sample automatically through auto sampler
changer in s.

Lock Time: The time of automatic lock in s.

STM(H1) Time: Time of auto tune for HI ins.

STM(X) Time: Time of auto tune for X in s.

Gmapshim Time: Time of making 1D field map and shimming in s.

Gshim Time: Time of Shimming with default 1D field map in s.

Gain Time: Time of auto gain in s.

Search Shim Time: Time of search shim in s.

Temperature Time: The time it takes to reach the set temperature and stabilize in s.

Spin Time: The time it takes to reach the set speed and stabilize in s.
Each estimated time needs to be further optimized by the engineer based on the actual
software and hardware conditions. The time of automatic lock and shimming is based on the

user's common solvent.

(2) Auto Sample Changer
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Accounting
4 User Settings

External Setup.

User Manager
User Preference

4 Automation Configuration | Auto sample changer
General Options _ | (g7 Eject when queus ends
(A ple changer

Figure 2.61 Configuration for auto sample changer

Eject when queue ends: decide whether to eject the sample after all experiments in

queue are finished.

(3) External Setup

L]

4 Automation Configuration
General Options
Auta sample changer
Accounting

4 User Settings

User Manager

User Preference

External Setup
Use Extern Setup: [[| Use Extern Setup.
External Setup Directory: Dy/Datafadmin/Automation/setup/txt

Himl Setup File: . di html

up.html

Eap

Html History File: D./Data/admin/Automation/setuphistory

EIEE)

Figure 2.62 Configuration for external Sutup
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Use Extern Setup: Whether to use external Setup function.

External Setup Directory: The path of the setup file when submitting an experiment
using the Setup function.

Html Setup File: The path of the log file of the experiment submitted using the Setup
function.

Html History File: The path of the history file of the experiment submitted using the

Setup function.

(4) Accounting
Click Accounting and a password box will pop up, as shown in Figure 2.63. After
entering the administrator’s password, the accounting configuration interface will open

(Figure 2.64).

NMR Password: |

Lo ]|

Figure 2.63 Password box
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S

a Automation Configuration Accounting

General Options N

Accounting
Auto sample changer ] Enabi
EacrnaliConp [7] Enable accounting

Accounting for:

® User [adrmin -

© Group [admin -

Accounting start time 2022/12/15 %

Accounting end time 2032/12/15}%
Unit price per hour(day) 25

Unit price per hour(night)19:00 - 07:00 15

Save

Remove

Remave accounting records before 2022/ 17112 F—

Figure 2.64 Accounting configuration

Accounting

Enable accounting: Enable the accounting function. The default is not checked, that is,
not enabled.

Accounting for: You can select User or Group. Select “Group” to unify settings for all
users under the operating system; select “User” to personalize the user. The settings include
the starting and ending time and charging price below. After the settings are completed, click
the Save button below to take effect.

Accounting start time: The time when accounting starts. The default time is the time
when the interface is first opened.

Accounting end time: The time when accounting ends. The default time is ten years after
the first time the interface is opened.

Unit price per hour(day): Unit price per hour for daytime, the default value is 25.

Unit price per hour(night)19:00-07:00: Unit price per hour for night, the default value is
15.

Save: Save settings button. After the above settings are completed, you need to click the

118



SpinStudioJ User Manual @Q@_ﬂg

Instruments

button to take effect.

Remove
Remove accounting records before: Remove the accounting records of all users under all
operating systems before a certain date. After setting the date, click the Remove button. The

default date is one year before the date of opening the interface.

2. User Settings
(1) User Manager
The administrator can use User Manager to add, edit or delete Automation users

(Figure 2.65).

Name Role e Add user |

admin admin admin

Figure 2.65 Interface of User Manager

Click Add User to open a dialog box (Figure 2.66). The administrator can set the user
name and password for a new user and assign its Role. The Role is “guest” for all users
created by administrator. Group is divided into “General” and “Advanced”. If it is “General”,
the user can only modify the General parameters and does not have the authority to modify

Advanced parameters.
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Add User M
Name
Password -
Role guest - |
Group ‘@gﬂﬂ_r&d_ b '
Advanced
! R | | J
Figure 2.66 Add a new user

The administrator can select a user and click Edit User to modify its password (Figure

2.67), or click Delete User to delete it.

EJ edit User 5

Name |guest

Password "

Role |guest

Group | General -
o) e ]

Figure 2.67 User editing interface

(2) User Preference
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4 Automation Canfiguration

General Options.
Auto sample changer
External Setup
Accounting

4 User Settings

User Manager

User Preference |

User Preference

User Infomation

Group admin

Change

User: Iadmin

z)

Default Experiment: |pROTON15

z)

Default Solvent: | cpci3

2l

Default Experiment Procedure:

STM After a solvent/nucler ¥ | Autolock | afier cample change ~
SmartShim | after sample change - |[¥/Auto Gain [¥]Init STM

Default Shim Procedure:
[“]Make 1D gradient map [ Tuning after gradient shimming
[ Gradient shimming again when shimming bad

[7] Use default shimming value before gradient shimming

Evaluate: [La:kleuel -

Default Data Process Procedure:

[¥] Window Function & Fourier Transform

[¥] Auto Phase Correction [/] Auto Baseline Correction
7] MUS reconstruction

Algorithm of reconstruction

@ IsT ) Deep learning

Send Email

[ Use Send Email

From Email Host: smtp.exmail.gq.com
From Email Protacol:

From Email Account:

Fram Email Password:

Target Email Account:

T

S—

Send Data Format: SpinStudia)

User Directory Path:

Path Default Add User Folder
D:/Data/admin/Automation/admin/[Date]/ v

Remove User Folder
D:/Data/admin/Automation/admin/[Group]/

o - ||| setas Default

—

Figure 2.68 User Preference configuration

Information related to the automation experiments for each user is setup in User

Preference. User will use these information as default conditions to created new automation

experiments.

The first four items are basic. Group is the operating system user of the workstation.

User can only select from the drop-down list of current operating system users (Group) in

User Manager. There are many options for Default Experiment template and Default

Solvent.

The second part is Default Experiment Procedure, which include STM, Auto Lock,

Smart Shim and Auto Gain. STM has three options: “Always”, “Never”, “After a

solvent/nucleus change”. The default setting is “After a solvent/nucleus change”, that is,
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when the experiment is submitted, each experiment in the queue will be compared with the
previous experiment that performed STM. If the nuclei are different, check STM. If they are
the same, further judge whether the solvent is the same. Do not check if the solvent is the
same, and check if the solvent is different. When STM is set to “Always” or “Never”, check
or uncheck STM for each experiment. Init STM is the operation of initializing the motor
during STM. It is recommended to check it.

AutoLock and SmartShim have four options: “Always”, “Never”, “After solvent
change”, and “After sample change”. The default setting is “After sample change”, that is,
“AutoLock/SmartShim” will be checked every time the sample is changed. If it is set to
“After solvent change”, when the experiment is submitted, each experiment in the queue will
be compared with the previous experiment that performed AutoLock/SmartShim. If the
solvent is different, check AutoLock/SmartShim, if the solvent is the same, uncheck it .

The third part is the Default Shim Procedure, that is, choose whether to do
one-dimensional gradient map to shimming (Make 1D gradient map), whether to do search
shimming(Tuning) after gradient shimming (Tuning after gradient shimming) and the
evaluation method of search shimming (Evaluate), whether to do gradient shimming again
when shimming effect becomes poor (Gradient shimming again when shimming bad), the
standard of shimming deterioration is that the final residual error of gradient shimming is
greater than the threshold set by the engineer, and the system field value will be load at this
time , and then shim again; and whether to load the default field value before each gradient
shimming (Use default shimming value before gradient shimming). At this time, the system
shim value or the shim value under the current solvent can be load, which is determined by
the settings in General Options.

The fourth part is the Default Data Process Settings. These selections decide whether to
perform wft, aph and dc after data acquisition. Whether to perform data reconstruction
processing on NUS data and which algorithm to use for data reconstruction, IST or Deep
Learning.

The fifth part is the mail setting (Send Email). The first is to check whether to use this
function (Use Send Email), and then select “From Email Host”. The software gives the
commonly used smtp email host. If you use other hosts, you can directly edit in the “From
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Email Host” column, and then select “From Email Protocol”. The default is “smtp” (Simple
Mail Transfer Protocol), or you can also select “pop3” (Post Office Protocol Version 3). For
example, using 163 mailboxes, if “From Email Host” selects smtp.163.com, then “From
Email Protocol” selects “smtp”; if “From Email Host” selects pop.163.com, then “From
Email Protocol” selects “pop3”. The two must match correctly, otherwise, the email cannot
be sent normally. Finally, select the data format you want to send (Send Data Format), the
default format is SpinStudioJ, or you can drop down and select Data format 1 or Data format
2.

The last part is User Directory Path. The administrator can set several directories for a
user for data storage. The default root directory for a user is a subdirectory of user name
under the root directory already set in General Options. Click Add User Folder to open a
dialog box (Figure 2.69). If Subgroup Folder is checked, there will be an additional data path
with sub-group wusers as subdirectory, that is, the path D:/Data/admin/Autom
ation/admin/[Group]/ in Figure 2.68. You can assign a name to the User Folder for the user,
which is under user root directory. If Date Folder or Slot Folder is selected, a subdirectory
with the format of [Date Time] or [Slot Index] under User Folder will be created. If both of
them are selected, then the Custom Directory will be followed by /[Date Time]/ [Slot Index]

subdirectory. Select a directory in the box under User Directory Path, then click Remove

User Folder to remove it, or click Set as Default to set it as default directory of the user.

] Add User Folder

Subgroup Folder [

User Folder

Date Folder [l
Slot Folder [

Figure 2.69 Set user directory
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2.11.3 Operations of Automation experiments

1. New

When you want to start a new automation experiment process, click '@ new | button in
tool bar. A window will appear warning that all experiments will be cleared (Figure 2.70).
Click OK to proceed. There are two methods for creating automation experiments, one by

utilizing saved automation experiments list, another by adding new experiments.

All the experiments will be cleared.

i 1
¥ Are you sure to continue?

Figure 2.70 New automation experiment prompt box

2. Open

If user want to run the same automation experiments done before, or part of them will be
repeated, you can click ® Open  button in tool bar. A window the same as in Figure 2.70 will
be popped up to warn you. Click OK, and the file manager window will be open. You can
find the automation list file saved before, click Open to apply it to the current experiments.

The list can be further edited.

3. Add

Select a Slot line in the Automation list table window, the click “%©Add button in tool bar
or right-click and select Add Experiment. When the selected Slot is empty or the experiment
under the Slot belongs to the current user, an experiment will be added to the Slot. If there are
experiments of other users under the selected Slot, you need to wait for the experiment status
to change to Done or Error, and then use the right-click function Reset or the * Delete button
in the toolbar to clear the Slot before adding experiments. The experiment is the default one

as defined in “User Preference”, and can be modified further.

4. Checking and Modification of Parameters
After adding new experiments, user can check them and modify the parameters through
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the drop-down list or tick box, as shown in Figure 2.71. You can also give a name to the

experiment in the box under File.

[l New & Open [ Save | < Add Copy # Delete &7 ClearDone | » Start ® Stop 8 Stop All () Pause | [ii] History % Preference | [1] Slot Status | 3 Accounting Record | £} Change User [ Exit

Slot  Status User  Directory Name  No. Selvent Experiment TempSpin STM  Shim Llock Gain Param Tile  StartTme  End Time
1

Editable admin Dy/Data/admin/Automation/admin/.. samplel Lnmr CDCI2  PROTONI6 v v " v Edit
2 o

Figure 2.71 Automation experiment parameter modification and editing

Click the Edit button under Param to open a dialog box, where you can edit parameters
for Acquisition (Acqu), Shim, Data Process, Temperature control and rotation parameters

(TempSpin) as shown in the left of Figure 2.72.

Acqu |Shim | Data Process | TempSpin|
di 10
ns 16
sw 21.7032
[(hcas | Shim.[[Data Process | Tempspin fae  ea
i o acqtime ' 3.99983616
w 217032 dummyscan 2
frqo 6.0 pl 108
acqtime  3,00083616 phvil 59.0
gain 300

Figure 2.72 Edit parameters for Acquisition

By default the Acqu tab is active, showing parameters according to the experimental
template. Click the < < Advanced button, if the current user's Group is Advanced, all
parameters related to the experiment that are not displayed will be opened, and all parameters
can be modified, as shown in the right figure of Figure 2.72; if the currently logged in user
Group is General, a prompt box will pop up in Figure 2.73 below, and there is no permission

to open the Advanced parameter table.

Ed information X

[o] Only Advanced users can operate.

Figure 2.73 Prompt box when viewing Advanced parameters
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The options in Shim and Data Process tabs are almost the same as in User Preference,
see Figure 2.74.

When checking “Tuning after gradient shimming” in the Shim tab, you can toggle the
selection of the channel combination of the shimming coil below and the shimming
evaluation method (Evaluate).

If “Optimize z1 for Metabonomics” is checked, the Z1 current value will be added to 21
after the shimming is finished. The default value is 21, which can be configured according to

the actual situation using the syscf command.

'k Automation Settings

Acqu | Shim | Data Pracess | TempSpin|

[ Make 1D gradient map

[Acqu [ shim | Data Process | TempSpin

[¥] Window function and fourier transform
[¥] Auto phase correction

[7] Auto baseline correction

Use default shimming

e before gradient shimming

[F]  Optimize z1 for Metabonomics

Channel: z1 x1ylzl R
Evaluate: Locklevel =

Default FieldMap: | jorayle

Figure 2.74 Options in Shim and Data Process

When “Make 1D gradient map” is not checked, that is, when using the default field map
to smooth the field, you can switch the default field map at the Default FieldMap below, as
shown in Figure 2.75. Select “default” or “default2”, the default is “default”. The premise of
selection is that two default field maps have been stored for the current solvent before. For
example, for samples of different heights, adjust the parameters to make two default field
maps. In actual use, select the appropriate field map according to the current sample height to

achieve the best effect.
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'] Automation Settings.

|Acqu | Shim _|Data Process | TempSpin

[7] Make 1D gradient map

a

Tuning after gradient shimming

=

Gradient shimming again when shimming bad

=)

Use default shimming value before gradient shimming

]

Optimize z1 for Metabonomics

Channel: z1 x1 yi z1

Evaluate: Locklevel

Default FieldMap:

default
default2

Figure 2.75 Select default field map

If the current experiment template is a non-uniform (NUS) sampling experiment, the
data reconstruction related configuration (Figure 2.76) appears in the data processing settings,

and the default configuration is the same as the previous settings in User Preference.

IAcqu | Shim | Data Process |TempSpin

[¥] Window function and fourier transform

[¥] Auto phase correction

[¥] Auto baseline correction
NUS
[ Autamatic reconstruction

Type of reconstruction: @ IST ) Deep learning

Figure 2.76 Processing parameter configuration for non-uniform sampling

If according to the experimental requirements, the temperature or rotation control of the
sample needs to be performed after the injection is completed, as shown in Figure 2.77. You
can check “Temperature control” or “Spin control”, and then set the target temperature
(unit: °C) or target speed (unit: Hz) in the Target value column below. “Maximum waiting
time” is the longest waiting time, the default value is 300s, if the waiting time does not reach

the set value, it is considered temperature control or rotation failure, the software will
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feedback error information. “Stable time” default value is 40s, that is, after reaching the target
temperature or target speed, there will be 40s stable time. Check “Stop temp after
experiment” and “Stop spin after experiment” to stop temperature control and rotation after

the experiment is complete.

L] Automation Settings i
|A,cqu I Shim I Data Process | TempSpin
|| Temperaturs control
[] Spin control
Target value: 25.0
Maximum waiting time(s): 300
Stable time(s): 40
[] Stop temp after experiment
[7] Stop spin after experiment
[ OK ] l Cancel I

Figure 2.77 Temperature control and rotation configuration

5. Copy

There are two methods to copy experiments to destination slot:

(1) Copy single experiment to designated slot

Select the experiment line to be copied, then click *<® button in tool bar, or
right-click and select Copy. A dialog box is open to let the user select destination slot. After
selecting the wanted slot, click _o__| button to close the box, as shown in Figure 2.78.

(2) Copy all experiments in a slot to destination slot

Select the slot to be copied, then click ©® button in tool bar, or right-click and select
Copy. A dialog box is open to let the user select destination slot. After selecting the wanted
slot, click |2 | button to close the box. It can also be selected by the button Select All

and the Select Invert and Choose buttons, as shown in Figure 2.78.
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| ] Copy Experiments

Choose Target Slot

[ Select All ‘ Select Invert l I Choose -
o f2 ms me ] Copy — —
[Els Fle F17 [
09 [0 [WESS 1z CopytoSlot: From |1 ~|To|1 =
13 14 15 16
17 18 19 20
[F21 22 23 24
l OK ] [ Cancel l
[ OK ] [ Cancel I

Figure 2.78 Copy dialog

6. Delete

(1) Select the experiment you want to delete, click the toolbar button * Delete | or right
click and select Delete. You can delete experiments with current user experiment statuses of
Queued, Submitted, Done, Error, Cancelled and Editable. If the experiment is in progress, it
will first become Editable and then be deleted. This operation can only be performed on
experiments under the currently logged-in user, except for admin.

(2) Select the Slot line, click the toolbar button * Delete | or right-click to select Reset,
you can delete all the experiments under the Slot whose status is Done or Error. If there are
experiments with other status under the Slot, the operation will not be executed. This

operation has nothing to do with the logged-in user, only related to the experimental state.

7. Start
After finishing setting and checking of experimental parameters, you can click
» Start button in the tool bar to start automation experiments. If logging in as admin, this
button is to submit all experiments in Editable and Cancelled state. If it is a normal user, this
button is to submit all the editable and Cancelled experiments of the current user.

You can also select a single experiment, right-click and select Submit This Experiment
to submit the currently selected experiment. This operation can only be performed on
experiments under the currently logged-in user, except for admin.

After submitting the experiment, the experiment will generally be carried out in the
order in which the experiment was submitted. However, if there is an unfinished experiment

under a certain slot, then add an experiment under that slot and submit it. The newly
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submitted experiment will be carried out immediately after the last experiment under that slot.
This can effectively avoid multiple out-and-out of the same sample and repeated STM,

SmartShim, Auto Lock, etc., to save time.

8. Stop

(1) Stop any experiment in the queue, and continue to execute other experiments.

Select any experiment, then right-click and select Stop. After stopping the experiment,
the state of the experiment will switch to Editable. This operation can only be performed on
experiments of the currently logged-in user, except for admin.

(2) Stop all experiments of the current user.

Clicking the button *S©P can only stop all experiments of the current user, including
the submitted and ongoing experiments. This operation authority is no exception for admin.

(3) Stop all users' experiments.

Click the button *® s**! can stop all experiments for all users, including the submitted
and ongoing experiments.

(4) Pause any experiment for the current user(Halt)

Select any experiment, and then right-click Halt. Pause an experiment. If the experiment
state is Acquire, the state will be switched to Cancelled, and data processing, data conversion
and data upload will be carried out according to the software configuration; if it is a state
other than Acquire, such as Submitted, shim, etc., the state will be switched to Editable. This

operation can only be performed on the experiment of the current user, except admin.

9. Take Priority

(1) Prioritize a single experiment(Take Priority)

This operation gives priority to the experiment in Submitted state. Select the experiment,
then right-click to select Take Priority. This experiment will be prioritized to the top of all
Submitted experiments. The administrator account admin can give priority to all users'
experiments, and ordinary users can only give priority to their own experiments.

(2) Prioritize a slot

Select a slot in the experimental queue, right-click and select Take Priority of slot. This
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slot will be prioritized to the top of all Submitted experiments. The administrator account
admin can give priority to all users' slots, and ordinary users can only give priority to their
own slots.

(3) Prioritize the composite experiments

If the selected experiment is any one of the composite experiments, a pop-up box will
ask if you want to have priority together, select Yes to give priority to all, and select No to
have no priority.

In addition to the above priority rules, all priority operations follow one principle: first
priority, first do. At the same time, we should also follow the software configuration. When
configured as the default option “Wait until the current sample is completed”, all experiments
under the slot where the current Queued state experiment is completed, and then do the
priority experiment or slot. When configured to “Do Priority Samples immediately”, it will

do priority experiments or slots immediately after the Queued state experiment is completed.

10. Cycle Test

If you want to carry out repeated acquisition for some experiment, select an experiment
line, right-click to select Cycle Test. This experiment will be repeatedly acquired after the
queue is finished. This function is displayed only when logging in with admin, and is

generally used when debugging the auto sampler changer.

11. Add Composite Experiment
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The combined experiment is used to optimize the spectrum width and frequency offset
of the target experiment. The conventional usage is to acquire a hydrogen spectrum before
acquiring the target experiment, and use the script program to set the optimized spectrum
width and frequency offset to the target experiment.

Take the experiment COSYGPQF as an example. After filling in the experiment Name,
left click to select the experiment, and then right click to select Add Composite Experiment.
At this time, you can set the parameters in the pop-up dialog box, as shown in Figure 2.79.
The script execution time can only use the default option Acquire, and the experiment can use
the default PROTONI1. According to the target experiment COSYGPQF, choose to optimize
the F1 and F2 dimensions at the same time, check Use this script, and click OK. Then a
dialog box for setting script sequence will pop up, as shown in Figure 2.80. Currently the
software only supports this script for optimizing parameters, so just click OK to confirm. At
this time, an experiment with the same Name will be generated in front of the target
experiment, as shown in Figure 2.81. After submitting the experiment by clicking the start

button in the toolbar, the relevant experiment will be completed in order.

3 composite Experiment ﬁ

Exscute script sfter | acquring g

Madify composite experiment script.

optfrqoandswi;

Reference

EIr Er2

Experiment PROTON1 -

[T] Use this script

|

Figure 2.79 Dialog for composite experiment
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(ot
Are you sure to create new experiments in the current order of the following
combinatarial experiments?
Name ExecutScript  Script Reference Experiment I Up l
opt.sw Acquring optfrqoandsw(); F1. F2 PROTON1 —
[ OK ] I Cancel l
Figure 2.80 Dialog to set script sequence
Slot Status User Directory Name No. Salvent Experiment STM  Shim Lock  Gain Param
1 4@
Editable  admin [D/Data/Automation/Spinstudi +|amplel 2nmmr - [coci ~ | praToNL ) R < = R
S Editable | Padiin [ Dy/Data/Automation/Spinstudi +|Samelel Lomr - [cnci ~| cosvarcr Dal S Ci]

Figure 2.81 Composite experiment

12. Add/Show/Delete Script

The software only supports adding temperature control script programs currently. After
selecting the target experiment, right-click and select Add Script, and the Add Script dialog
box will pop up, as shown in Figure 2.82. You can drop down to select the script execution
time. There are five options: Tune, Shim, Lock, Gain and Acquire, the default is after Acquire,
modify the temperature value in the Script box and click OK. After submitting the

experiment, the temperature control will start after the target experiment is acquired.

( E] Add Script @J

Name control temp

Execute Script After | Acquring v|

controltemp True);

Script

[ OK J | Cancel |

Figure 2.82 Add script dialog

If you want to check whether a script is added to an experiment, or to view the content
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of the script, you can select the target experiment, then right-click and select Show Secript,
and the script display box will pop up, as shown in Figure 2.83. If no temperature control
script has been added to the target experiment, a prompt box will pop up as shown in Figure

2.84.

EJ show Seript lilﬂlg

Name control temp

Execute Script After | Acquring

controltemp(30, True);

Script

Figure 2.83 Show script dialog

Current experiment has no script.

A\

Figure 2.84 Dialog when the experiment has no script

To delete the temperature control script, you can select the target experiment, right-click

and select Delete Script, select OK in the pop-up dialog box, as shown in Figure 2.85.
[ m Question l&y

£%  Are you sure to delete this script?

Figure 2.85 Delete script dialog

13. Open Workspace
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Select an experiment line, right-click to select Open Workspace. A window will be

opened in Workspace.

14. Save
Clicking ¥ Save | button in tools bar will save the information of the current queue list to

a file, which can be retrieved later by clicking™® Open  button.

15. History Log of Automation
The history log record the all the information about completed automation experiments
and the error messages. Double clicking the log item will open a window corresponding to

the experiment in the workspace.
2.11.4 Web Client

The automation user can log into the Automation interface through Web client, using the
same user name and passwords as for the SpinStudioJ Automation Experiment. User can add
new experiments, edit, delete, copy, submit and stop experiments. These operations will be
synchronized to the SpinStudio] software.

The URL of Automation Experiment Web Client is: http://localhost:8081/. It is
recommended to use the 360 browser and use the speed mode (compatibility mode is not
available), localhost represents the workstation's IP address, which is the Web Server IP
Address configured in the automated lab preferences.

The login page is shown in Figure 2.86.
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a®
Spin Studin]

Username: | | Password: | || Login |

Figure 2.86 Login interface

The username and password are the username and password set for the SpinStudiol
automation lab.

When the web interface exceeds the Web Server timeout set by the automation
experiment preferences, the interface information is no longer updated, and the dialog box
prompts the login timeout. After clicking the confirmation button, it will return to the timeout

login interface (Figure 2.87).
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Username: Password:

Login timeout, please login again!

Figure 2.87 Timeout login interface

The interface of Web client is shown in Figure 2.88.
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Figure 2.88 The interface of Web client

New Experiment: click * button in the tools bar or € button at the end of slot line

under Operation column. A window will be opened as Figure 2.89.

137



SpinStudioJ User Manual QQJ:!@
Instruments

[ SpinStudio) — 0O X

New Experiment

Slot: 1

Directory: | D:/Data/Automation/SpinStudioJData/xi/2019-07-01 v |

Name: ééamplrﬂ I

Mo.: I3 ] Title:

Experiment  PROTON{S v  Solent: | CDCI3 v
I 8TMm | Shim ! ock I Gain

d1: 1.0 '

ns: 16

sw: 20.0339

accime: 3 99986495

| Advanced |

Shim Procedure

¥ Make 1D GradShim Map
L Tuning After Gradient Shimming
| GradShim Again When Shim Bad
Channels: :_jzj_rx_‘l?y‘I__zj_ ' Evaluste: :._PP?_’F_':!?Y_‘?! v

| Optimize z1 for Metabonomics

Data Process

¥ \Window Function and Fourier Transform
1« Auto Phase Correction

¥ Auto Baseline Correction

Figure 2.89 New experiment interface

The parameters in this window are the same as in the SpinStudioJ. After editing the
parameters, click Add button to add this experiment to the list.

Start: click * button in the tools bar to start all the experiments in the list.  Clicking
* Dbutton at the end of experiment line under Operation column will start the current
experiment. All users can only submit their own experiments, with the exception of
administrators.

Stop: click ™ button in the tools bar to stop all the experiments in the list. Clicking
" button at the end of experiment line under Operation column will sop the current
experiment.

Delete: clicking * button at the end of experiment line under Operation column will
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delete the current experiment.

Edit: for those experiment in editable Status, you can clicking # button at the end of
experiment line under Operation column to edit it. This can only be done for the experiment
of the currently logged in user, and the administrator is no exception.

Copy: clicking ! button at the end of slot line under Operation column will copy the
experiment information of current slot to the next slot.

Reset: You can clear all experiments under the current Slot by clicking the
corresponding button < under Operation in the Slot line. After the reset, other users can use
the Slot to add experiments again.

History log: the history of automation experiments will be displayed in the lower part of

the Web client, as shown in Figure 2.90.

alolofolo
alofofo g
FIEEEE

Figure 2.90 History of automation experiments
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Chapter 3 Pulse Programming

The pulse sequence in SpinStudio] is written in Extensible Markup Language (XML).
You can use text editor such as Notepad++ to create pulse sequence in XML, then save it
with ps as extension. The XML text of a pulse sequence is shown in Figure 3.1, which

corresponds to the pulse sequence diagram in Figure 3.2.

. omE_ong/XMI" xmi:version="2.0" name="slpul" dimension="1"> ~LIEALIEL

channel="F1" align="middle" duration="pl" power="plv11" phase="phl" offset="fq"

channel="f1" align="niddle" duration="acqtine" phase="ph1" points="np

1ue="[0,90,180,270]" LECIVELRS

Figure 3.1 pulse sequence text

slpul

1
fL e L
L a1 5 T
& acqtime

Figure 3.2 Pulse sequence diagram
3.1 Grammar of Pulse Sequence Editing

3.1.1 Modules of Pulse Sequence

A pulse sequence consists of the following parts (see Figure 3.1):
1. Basic information. The content of name is the name of the pulse sequence, while the

dimension represent the dimension of experiment, 1 for 1D and 2 for 2D.
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2. Description of the pulse sequence. This includes English and Chinese descriptions.

3. Pulse sequence elements. The pulse sequence is based on the time slice structure. All
elements are embedded in time slices. <Slice> is the start symbol of a time slice, and
</Slice> is the end symbol. Each time slice may consists of one or several elements.
The pulse sequence shown in Figure 3.1 consists of three time slices, each of which
contains Delay, Pulse and Acquire element respectively.

There are totally 11 elements defined in pulse sequence, some of which are related with

RF channels, while others are not. There are 6 values for channel property in pulse sequence,
i.e., observe channel fl1, decoupling channel f2, f3 and f4, gradient channel gz and shim
channel shim.

Eight channel-related elements are: Pulse, Delay, Acquire, Gradient, ShpaeGradient,
ShapePulse, CompositePulse and Shim; three elements not related to channel are: Loop, If
and Stage.

In a time slice, there are three ways of alignment for elements: left, middle and right.

4. Phase table. All phase cycle used in the pulse sequence should be listed here.

5. Parameters definition. All parameters used in the pulse sequence must be defined here
one by one. The first part is in English and the second part is in Chinese. Each
parameter consists of several properties:

id: name of the parameter.

description: text describing the meaning of the parameter.

value: parameter value.

allowarray: determine whether array is allowed. The value can be "true" or "false".

type: type of parameter: real, integer, long, string.

digits: define the precision of the parameter, expressed in number of total digits.

unit: the unit of parameter: "M", "K", "m", "u", " ". The last one means standard
international units.

min: the minimum value.

max: the maximum value.

force: whether to use the value given here as the parameter value.

probeparam: retrieve pulse width or pulse power when reading prove file. Only used
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for pulse and power parameters.
3.1.2 Grammar for channel-related elements

1. Delay

The example of delay element is shown as

channel="f1" align="middle" duration="d1"

delay: element symbol
Channel: Hfl ”’ Hfzﬂ, HBH’ Hf4ﬂ, ”gHZ OI' "Shim”
align: "left", "middle", "right"

duration: time of delay. Reference values are d0~d20 in second.

2. Pulse
The example of pulse element is shown as

channel="f1" align="middle" duration="p1l" power="plvl1" phase="phl" offset="fq" />

Pulse: element symbol

channel: "f1", "f2", "f3", "f4"

align: "left", "middle", "right"

duration: length of pulse. Reference values are p0~p20 in microsecond, ms.
power: RF power of the pulse. Reference values are plvl0~plvi20 in dB.
phase: the phase of the pulse. Reference values are ph1~ph10.

offset: the offset of RF transmitter. Reference values are fq~fq10 in Hz.

3. Acquire

The example of Acquire element is shown as

channel="f1" align="middle" duration="acqtime" phase="ph1" points="np"

Acquire: element symbol
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channel: "f1"

align: "left", "middle", "right"

duration: length of acquisition time. Reference values are acqtime~acqtime3 in second.
phase: the phase of the pulse. Reference values are ph1~phl0.

points: acquisition points. Reference values are np~np3.

4. Gradient
The example of Gradient element is shown as

channel="gz" align="middle" duration="gtime" amplitude="gzlevel”

Gradient: element symbol

channel: "gz"

align: "left", "middle", "right"

duration: length of gradient pulse. Reference values are gtime~gtime9 in microsecond.
amplitude: amplitude of gradient pulse. Reference values are gzlevel~gzlevel9, in

percentage value of the maximum gradient (G).

5. ShapeGradient
The example of ShapeGradient element is shown as

channel="gz" align="middle" duration="gtime" amplitude="(1-2*parselnt(ci%2))*2*gzlevel" shape="gshape"

ShapeGradient: element symbol

channel: "gz"

align: "left", "middle", "right"

duration: length of gradient pulse. Reference values are gtime~gtime9 in microsecond.

amplitude: amplitude of gradient pulse. Reference values are gzlevel~gzlevel9, in
percentage value of the maximum gradient (G).

shape: shape of the gradient. Reference values are gshape~gshape9.
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6. ShapePulse
The example of ShapePulse element is shown as

channel="f1" align="middle" duration="spl" power="splv1l1l" phase="phl" offset="fgl" shape="pulseshapel”

ShapePulse: element symbol

channel: "f1", "f2", "f3", "f4"

align: "left", "middle", "right"

duration: length of pulse. Reference values are sp~sp20 in microsecond, ms.
power: RF power of the pulse. Reference values are plvl0~plvI20 in dB.
phase: the phase of the pulse. Reference values are ph1~ph10.

offset: the offset of RF transmitter. Reference values are fq~fq10 in Hz.

shape: shape of the pulse. Reference values are pulseshape~pulseshape9.

7. CompositPulse

The example of CompositPulse element is shown as

channel="f1" align="middle" duration="p1" power="plv11" phase="ph1l" offset="fql" shape="cpdprg"

CompositPulse: element symbol

channel: "f1", "f2", "f3", "f4"

align: "left", "middle", "right"

duration: length of pulse. Reference values are sp~sp20 in microsecond, ms.

power: RF power of the pulse. Reference values are plvl0~plvI20 in dB.

phase: the phase of the pulse. Reference values are ph1~ph10.

offset: the offset of RF transmitter. Reference values are fq~fq10 in Hz.

shape: shape of the pulse. Reference values are pulseshape~pulseshape9. Refer to the

files in ~/system/data/shapelib directory.

8. Shim

The example of CompositPulse element is shown as
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channel="shim" align="middle" duration="st" shimchannel="recchann[i]" shimvalue="recvalue[i]"

Shim: element symbol
channel: "shim"
align: "left", "middle", "right"

duration: lasting time for shimming

In the pulse sequence text, the phase used by the pulse sequence element must give
detailed information in the phase list, and the parameters used must also give detailed
information in the pulse sequence parameter list.

If the parameter used in an element is numeric type, it can be directly given a numeric

value. For example, a delay of 0.2s can be assigned directly, but double quotes must be used.

channel="f1" align="middle" duration="0.2"

The value of a property in an element can not only equal to a parameter name or numeric
value, but also to an expression. For example, a gradient element can be expressed as
(1-2*parselnt(ci/2))*0.8*gzlevel, Where parselnt(ci%?2) indicates that the remainder of ci
divided by 2 is rounded, and gzlevel represents the gradient field strength value of the Z
direction set by the current experiment. Note that the parameters used in expression must

have been defined in the parameter definition of the pulse sequence.

channel="gz" align="middle" duration="gtime" amplitude="(1-2*parseInt(ci%2))*2*gzlevel" shape="gshape"

Only hard gradients and shape gradients can exist in the gradient channel, and other
elements cannot exist in the gradient channel; hard gradients and shape gradients cannot exist

in the observation channel and the decoupling channel.
3.1.3 Grammar for elements not related to channels

Three elements are not related to channels: condition element If, loop element Loop and

decoupling element Stage. These elements are not within time slice, but before or after time
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slices. They separate time slices.
1. If

The condition element consists of start and end parts. The start part contains condition
information, whereas the end part is just an end symbol.

(1) Start of the condition element
Example:
condition="0<mult">
If: start symbol

condition: the content of condition

(2) End of the condition element is just an end symbol

Loop
The loop element consists of start and end parts. The start part contains loop counting
information, whereas the end element is just an end symbol.
(1) Start of Loop
Example:

wrm

count="nx+ds" index="1

Loop: start symbol
count: number of loops, can be a parameter or an expression.

index: index of loop, starting from 0.

(2) End of the loop element is just an end symbol

3. Stage
When decoupling channel exists in pulse sequence, the decoupling information can be
included in the pulse sequence. This information is expressed by using Stage to separate
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pulse sequence into several time periods. The decoupling status for each period is controlled
by the setting of the parameter decon, which consists of a string of letters whose number
equals to the total number of periods. The value for each letter can only be "n" or "y",
corresponding to decoupling off or on. If you want to separate the pulse sequence in some
place, simply insert a line with content of <Stage />. This is represented as a triangle in pulse
sequence diagram, at the bottom of the position for separation, as shown in Figure 3.3. If
decon = "nny'"’, the decoupling will be turned on during acquisition, and a light-blue square

will be displayed at the decoupling channel just under acquisition time in the diagram (Figure

3.3).

hsac gptp i

22u 11u 22u 11u 22u

N i I -

A
Gil di pl 2'ph.25/chpd : : E TEr TRl ploZ el O2sh ofie™
19u 9.5u 19u 9.5u 9.5u

: OO0 0 0 600 [

5
ci3 2°p2 o2 2°p2 o2 02 2°p2 p2 2°p2

5 5

Figure 3.3 Pulse sequence with decoupling separator

3.2 Display and Editing of Pulse Sequence

3.2.1 Pulse sequence display

For any experiment displayed in workspace, click the Sequence tab, then click Diagram
or Source tab to display the diagram or the source code of the pulse sequence. Figure 3.4 is

the diagram of a pulse sequence.

-
e

slpul
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Hi d1 pl u V [ hkiddd

Diagram | Source

Figure 3.4 Pulse sequence graphic display
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3.2.2 Change Pulse Sequence

Open the workspace, switch the tab of the workspace to the Parameters - Acquparams
page, click the button to the right of pulseseq, as shown in the red circle in Figure 3.5, a pulse
sequence selection dialog will pop up, as shown in Figure 3.6. The pulse sequence displayed
in the System group in this dialog box is in ~/system/data/pslib in the directory where the
software is located. The pulse sequence displayed in the User group is in
~/system/data/pslib/user in the directory where the software is located. Select a pulse
sequence and click the OK button. At this point, switch the tab of the workspace to the

Sequence page. The Sequence page will display the selected pulse sequence.

4 Experiment

slpul

pulseseq rrent pulse program
acqgmode dqd acquisition mode
np 12605 size of fid
dimension ik number of experiment dimension
Figure 3.5 Display file list
E select a pulse sequence = X
Filter: @ System © User
1 |20 |
name description
apt Attached Proton Test
bird bilinear rotational decoupling
cpmgt2 T2 Measurement using Carr-Purcell-Meiboom-Gill sequence
decpulcal Calibration of 80 degree pulse on F2 channel
dept Distortionless enhancement by polarization transfer
dosyld Diffusion measurement using stimulated echo and LED
gprofile Pulsed filed gradient profile test
grecovery Measurement of gradient recovery time
gshimh3D 3D gradient map and 3D gradient auto shim using gradient echo
irtl Measurement of T1 by inversion recovery
[ OK ] | Cancel

Figure 3.6 Pulse sequence selection dialog

3.2.3 Editing Pulse Sequence

1. Create New Pulse Sequence
There are two ways to create a new pulse sequence:

(1) Create the text file of the new pulse sequence using an editor such as Notepad++,
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then save it with an extension of .ps to the directory ~/system/data/ pslib.
(2) Using PS Editor to create the new pulse sequence. Refer to 3.4.1 Create New Pulse

Sequence for details.

2. Edit the pulse sequence text

Three ways can be used for pulse sequence editing.

(1) Modify the text directly. The pulse sequence text saved in the ~/system/data/pslib
directory is opened in a text editing software such as Notepad++, and can be saved
after modification. This method will modify the pulse sequence in the configuration
file.

(2) Using PS Editor to edit the pulse sequence. Refer to 3.4.2 and 3.4.3 for details. This
method will modify the pulse sequence in the configuration file.

(3) Edit the pulse sequence in the workspace. To start the software and open a
workspace, switch the tab of the workspace to Sequence, which has two subpages:
Diagram and Source. The Diagram page is shown in Figure 3.7. This method only

modifies the pulse sequence in the workspace.

Figure 3.7 Pulse Sequence Source Page

3.3 Synchronization of pulse sequence and experimental parameters

1. When opening a workspace, changing pulse sequence or after editing a pulse

sequence, the program will try to retrieve the property of each parameter. For a parameter
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with the property of force="true", the value in the parameter list of pulse sequence will be
given to this parameter; if force="false", the value of the parameter will not be changed.

2. The values displayed in the pulse diagram are the true values of parameters. When
the values are changed in command line or in Parameters tab, the diagram will be refreshed
in real time. There are two ways to modify the experimental parameters: (1) edit in the
parameter panel Parameters; (2) modify the parameters by command, for example, enter

d1=3 in the command line and press Enter to take effect.
3.4 PS Editor

3.4.1 Create New Pulse Sequence

Click the menu bar Tools > PS Editor > New PS to open the New Pulse Sequence

dialog box, as shown in Figure 3.8.

. | New Seguence Diagram

Create sequence using template.

& Specify file name
apt « | 2D homonuclear chemical shift carrection with double quantum filter and TPPI mode
bird
cosy_dafgpip
cosy_eagp

Save Path: D:\SpinStudio/\SpinStudio)-1.4.9alpha-20190624\SpinStudiol-1.4.9alpha-20190624\system\data\pslib\user

File Name:

Cancel

Figure 3.8 New Pulse Sequence dialog box

In the left frame, select a sequence in the sequence library as the template, and the right
side is the description of the currently selected sequence. The Save Path below is the newly
edited sequence storage path. You can also click the button Browse to select another path.
File Name is the newly edited sequence name. Click Finish when you are finished and the

pulse sequence editor will open. The selected template pulse sequence is loaded in the editor.
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The user can edit the sequence, that is, change it to save. For the specific editing method, see

3.4.3 Edit Pulse Sequence.

3.4.2 Opening an existing pulse sequence

Click on the menu bar Tools > PS Editor > Open PS to open the pulse sequence
selection dialog box as shown in Figure 3.9. Select the pulse sequence file to be modified and
open it. The pulse sequence editor loads the selected pulse sequence. The user can edit the

sequence. For details, see 3.4.3 Edit Pulse Sequence.
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Figure 3.9 Pulse sequence selection dialog box

3.4.3 Edit Pulse Sequence

There are two subpages in the Pulse Sequence Editor: Diagram and Source. The

Diagram page is shown in Figure 3.10.
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Channet: f1

+Loop Align: © Left © Middle © Right

Diagram Source

Figure 3.10 Diagram page

In the Diagram page, users can add elements to the sequence by dragging, and can easily
edit the element attributes, as follows.

Add new element: in the right area where all elements are listed, click the element you
want to add, then move the mouse cursor to the position in sequence diagram where you want
to put it, click again. The new element will be added at this position.

Move an element: in sequence diagram, click on the element you want to move, then
drag it to the new position and release the mouse button. The selected element will be moved
to the new position.

Edit an element: Double-click on any element, or right-click on the element to display
the menu shown in Figure 3.11. Select Properties to open the element property editing area
(see Figure 3.10). After editing the element properties in the property editing area, it will be
valid in real time and saved in real time.

Right click in the sequence display area will also pop up the right-click menu as shown

in Figure 3.11.
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| o Undo
Redo

% | Cut

& Copy
Paste

# Delete
) Show Duration
? Show Power
2 Show Phase
1 Reset
1 ZoomlIn Ctrl+=
1 Zoom QOut Ctrl+-
+ Shift Left
+ Shift Right
Properties

Validate PS text

Figure 3.11 Pulse sequence editing related right-click menu

Undo, Redo, Cut, Copy, Paste: editing operations on elements

Show Duration, Show Power, Show Phase: display time, power or phase
Reset, Zoom In, Zoom Out, Shift Left, Shift Right: operation on the diagram
Properties: open element property tab

Validate PS text: check the grammar of the sequence text

The Source tab is shown in Figure 3.12. User can directly edit the source text of the
pulse sequence according to the grammar described in 3.1 Grammar of Pulse Sequence
Editing. Type Ctrl + S, or right-click the mouse button then select Save to save the changes.
You can also right-click and select Content Format to format the text, or select Validate PS

text to check the grammar of the text.
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m PS Editor & =&
1 <?xml version="1.0" encoding="UTF-8"?

2  xmlns="sequence.nnr.zkbp.con" xmlns:xmi s1pul” dimension: M
3 tion>Standard single pulse experiment

4 iption zh_CH>AREEBKAEE</description_zh (>

5

6 ce>

7 channel="f1" align="middle" duration="d1"

3 </Slice>

9

10 ice>

11 channel="f1" align="middle" duration="p1" power="plvl1" phase="ph1" offset="fq"

12 </slice>

13

14 Slice>

15 channel="f1" align="middle" duration="acqtime" phase="ph1" points="np"

16 </slice

17

18 - 1
19 id="ph1" value="[0,90,180,270]"

20

21 en”

2 d1" description="[s], relaxation delay, 5 * T1" valu " digits="9" uni "10000" force="false" />

23 p1" description="[us], 90 degree high power pulse" valu eal" digits="3 "10000" force="false" probeparam="pw90"
2 "[dB], power level for 90° pulse” real” digits: "63" force="false" probeparam="plv190"
25 [Hz], pulse frequency offset” valu "real” digits="2" unit: 10000000 force="false"

2 "real” digits="9" false” />

27 " max="262144"

28

29

30 "[s], WIS, 5 * T1" value="20.0" allowarray="true" type="real" digit: 10000" force="false" />

31 [us], BIHF0MHH" value= rue” type="real" digits= 0000" force="false" probeparam="pw90"

2 plvll" description="[dB], 9@°BHINE" valu eal” digits: 63" force="false" probeparam="plv190"

33 q" description="[Hz], MHE" value="0" allowarray="true" type="real" digits= i -10000000" max="10000000" force="false" / -
34 am i ime" descriptio A igi force="false"

35 RFESM" value="32051" allowarray="false"

36 Params

Figure 3.12 Pulse Sequence Editor Source Page
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Chapter 4 1D Data Processing

4.1 Workspace Introduction

Workspace has 4 label pages in total, they are respectively “FID/Spectrum”,

“Parameters”, “Sequence” and “Acqu”, as shown in Figure 4.1.

& COSV.nmr & HSQC.nme.
=) 1t
L m
b 25
# *
L =4

;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Figure 4.1 Workspace interface

The “FID/Spectrum” page displays the acquired FID data and the Fourier transformed
spectral data, which are switched by the right-click menu. There are 2 sub-pages in the
“Parameter” page: the acquiring parameter page displays the parameters (including the pulse
sequence parameters) that are called when acquiring, and the processing parameter page
displays the parameters that are called when processing the data. The “Sequence” page
displays the text and graphics of the pulse sequence, which can be switched by clicking the
Graphics and Source tabs at the bottom left of the page. The “Acqu” page records real-time
acquiring information.

Right-click on FID interface to pop up FID and display the menu as shown in Figure 4.2.
You can select to display real and imaginary part of the FID, or display real and imaginary

part of the spectrum. You can also open the FID property page.

& FfD v @ Real
Spec b Imaginary
. Properties
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Figure 4.2 FID page right-click menu function

The FID property page is divided into two sub-pages: Appearance and Components. The
appearance page is shown in Figure 4.3, and its properties are listed as follows:

X Unit: Horizontal axis unit, optional values are s, ms, ps, pt

Foreground Color: Foreground color, ie FID curve color

Background Color

Show Grid

Grid Color

Show Border

Border Color

Border Line Width

Line Width: FID curve line width

Anti-aliasing

Appearance  Property Value

Components

X Unit
Foreground Color
Background Color
Show Grid

Grid Color

Show Border
Border Color
Border Line Width
Line Width
Anti-aliasing

s
RGB {0, 0, 255}

RGB {255, 255, 255}
false

RGB {192, 192, 192}
false

RGB {192, 192, 192}
il

ik

true

Figure 4.3 FID property page Appearance

The component page is shown in Figure 4.4, and its properties are described as follows:

Title: Whether to display the title. The title can be edited through the right-click menu of
the navigation bar and displayed in the upper left corner of the FID in the workspace.

Show CursorInfo: Whether to display mouse information. The mouse information shows
the FID information of the current mouse point, which is displayed in the upper left corner of
the FID in the workspace.

Left Axis: Whether to display the left axis.

Right Axis: Whether to display the right axis.
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Top Axis: Whether to display the top axis.

Bottom Axis: Whether to display the bottom axis.

Appearance | Property Value
Components | Title false
| Show Cursorinfo  true
Left Axis true
Right Axis false
Top Axis false
Bottom Axis true

Figure 4.4 Components of the FID property page

The Appearance page option of the Spectrum property page is the same as the FID
Appearance page, except that the horizontal axis unit selectable values are ppm, Hz, KHz,
MHz, pt.

The component page of the spectrum is different from the FID, and there are three more
items, as shown in Figure 4.5. The properties of these three components are described below.

Integral Lines: Whether to display the integral lines.

Integral Label: Whether to display the integral label.

Peaks: Whether to display the peak information.

Appearance Property Value

Components Title false
Show CursorInfo  true
Integral Lines true
Integral Labels true
Peaks true
Left Axis true
Right Axis false
Top Axis false
Bottom Axis true

Figure 4.5 Components of the spectrum property page

4.2 Spectrum Operation

Here are some general spectral operations. The operation of the spectrum can be done by
selecting the corresponding icon on the toolbar. Both the FID and the spectrum after the

Fourier transform can perform the following spectrum operations.
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4.2.1 Spectrum zoom

Zoom in or zoom out the spectrum vertically. Roll the mouse wheel up and down on the
spectrum and the spectrum will be zoomed in or zoom out in the vertical direction. Or use the
toolbar icon @ and ©, you can also zoom in the vertical direction of the spectrum.

Zoom in or zoom out the spectrum horizontally. Drag the mouse over the spectrum to
achieve horizontal scaling. The specific operation is as follows: select the left starting point
on the spectrum, click the left mouse button to drag to the right to release the left mouse
button, and the spectrum within the dragging range will be enlarged horizontally. Drag the
mouse from right to left and the spectrum will return to full spectrum in the horizontal
direction. Or using the icon @ will restore the full spectrum display both horizontally and
vertically.

Perform Fourier transform related operations after the spectrum is zoomed vertically or
horizontally, it will maintain the same display range and amplitude as before the

transformation.
4.2.2 Move the spectrum

Move the spectrum in the horizontal direction. The display region can not display the
entire spectrum after the spectrum is zoomed in, at this moment, you need to move the
spectrum horizontally to see the details of each part of the spectrum. Place the mouse in the
area of the horizontal coordinate. At this point, the mouse will become a graphic with a small
double arrow above the arrow. Hold down the left mouse button and drag it left or right to
move the spectrum horizontally. Or click on the toolbar icon * and = to move the
spectrum left and right, click to move a small step; click the icon '* and *' move to the
leftmost or rightmost end of the spectrum at once.

Place the mouse in the ordinate area, and the mouse will change to the top of the arrow
with a small vertical double-headed arrow. Hold down the left mouse button and drag it up
and down to move the spectrum vertically. Click the toolbar icon *= and * you can also
move the spectrum up and down in the vertical direction, click to move a small step; click the

+

icon * to center the spectrum baseline, and click * to move the spectrum baseline to the
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bottom.
4.2.3 Illustration

Open the one-dimensional spectrum data, click the toolbar icon * to enter the
illustration mode, and the left mouse button selects the area that needs to be enlarged. Release
the left mouse button, and the partial magnification spectrum is displayed in the upper left
corner of the spectrum, as shown in Figure 4.6. In this mode, if you want to delete the
illustration, right click on the illustration and select |# Sesdscectivonsion: | You can also
right-click to set the color, line width, etc. of the illustration. For parameter definitions and

settings in Properties, please refer to the introduction to the 4.1 Workspace Introduction.

il

[=]E]

Figure 4.6 Show illustration

In illustration mode, place the cursor in the spectrum area of the illustration, and you can
drag the entire illustration. Place the cursor in the upper left and upper right corners of the
illustration, and a circle scattered icon will appear. At this time, drag the mouse to zoom in to
the upper left corner or the upper right corner. Place the cursor near the midpoint of the left
and right edges of the illustration, and a two-way arrow will appear. At this time, you can
drag one side of the illustration to zoom in or out.

In illustration mode or after exiting illustration mode, you can place the cursor under the
coordinate axis of the illustration. At this time, a two-way arrow will appear. Dragging the
mouse left and right can change the illustration area, and scrolling the mouse pulley can zoom
it horizontally; If the cursor is placed on the spectrum area of the illustration, you can scroll
the mouse pulley to zoom it vertically.
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After exiting the illustration mode, placing the cursor in the spectrum area will become a

hand shape. At this time, dragging left and right can locally zoom in and out of the spectrum.
4.3 Window and Fourier Transform

Window and Fourier transform can be done by the command or dialog window.
4.3.1 Window and Fourier transform via command

Before using the window function, you need to set the window parameter: “window
function”, “window factor”, and Fourier transform related parameters.

Users can set it in “Procparams” interface, as shown in Figure 4.7. Click the button
and the window function selection window will pop up. There are mainly the following
window functions: Gaussian, Exponential, Sine, Squared Sine, Cos, Squared Cos. You can
check the required window function and set the value of the corresponding factor below. Note
that the window function can be selected multiple times, indicating that several window
functions can be used in superposition. It can also be set in the command line. For example,
type wdw="‘exponential’ in the command line to set the window function to exponential, type
Ib=3 to set line broadening factor to 3 Hz.

When the value of wdw is set to sine, the values of sb and sbs are automatically changed

to 0.5 and 0, respectively; when the value of wdw is set to cos, the values of sb and sbs are

automatically changed to 1 and 0, respectively.

reference frequency offset

] Select window functions
Ono

O gaussian
exponential
Osine

O squared sine
Ocos
Osquared cos

Figure 4.7 Window parameter

Fourier transform correlation parameters include si in the Base column, and the other
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three parameters in the FT column. The parameters can be modified on the parameter panel
or set on the command line.

Si represents the number of spectral data points, that is, the number of points in the
Fourier transform. Unlike np, si must be a power of 2, such as 4096, 8192, 16384, 32768, and
so on. If the value of np is between two powers of 2 at the time of sampling, then si is
preferably taken as a power higher, and the value of the partial data point larger than np is
filled with 0, which is commonly referred to as zero-filling. sfidp represents the number of
group delay shift points. If reverse selects true, the inverse Fourier transform is performed; if
false is selected, the positive Fourier transform is performed. fcor is the weighted multiple of
the first point in the FID.

The following are window and Fourier transform related commands:

wft: Window function+Fourier transform

wftabs: Window function+Fourier transform+Display absolute spectrum

wftpwr: Window function+Fourier transform+Display power spectrum
4.3.2 Window and Fourier transform via dialog

Click on the menu bar Process > Fourier Transform to open the window and Fourier

transform dialog on the right side of the spectrum, as shown in Figure 4.8.
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¥  Window Function

WDW exponential

GF
GF5

LB 0.3

SB
SBS

¥ | Fourier Transform

s 65536 |
REVERSE

false ~

FCOR | 1.0 |
SFIDP | 33 |
LPMODE no v
COEFFNUM 24
EFFSTART oo
EFFEND 1.0
LPSTART
LPEND 20

Apply Exit

Figure 4.8 Window and Fourier transform dialog

After opening the window and Fourier transform dialog box, you can check the required
windowing functions, mainly in the following categories: Gaussian, Exponential, Sine,
Squared Sine, Cos, Squared Cos. Multiple window functions can be selected at the same time,
but Sine and Squared Sine cannot be selected at the same time. Cos and Squared Cos cannot
be selected at the same time. After selecting the window function, set the corresponding
parameters. The basic parameters of the Fourier transform and the linear prediction related
parameters can be edited in the Fourier Transform column. After setting the parameters,
click the Apply button.This operation is equivalent to setting the parameter and then typing
the command wft. During the Fourier transform, the parameter lpmode is identified to
determine whether to perform linear prediction. After the Fourier transform, the workspace

automatically switches to the spectrum display page, as shown in Figure 4.9.
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[ppm]
Fid/Spec| Parameters Sequence Acqu

Figure 4.9 Spectrum display page

4.4 Linear Prediction

Linear prediction, as a sub-process in the Fourier transform process, can be performed

by a Fourier transform correlation command or Fourier transform dialog.

4.4.1 Linear prediction via command

The linear prediction related parameters need to be set before using the command for
linear prediction. The user can set it under the Linear prediction column on the Procparams
page of the parameter page, as shown in Figure 4.10. It can also be set on the command line,
such as typing Ipmode=""forward" at the command line and typing coffnum=24 to set the

number of prediction coefficients to 24.

4 Linear prediction

Ipmode no linear prediction mode
coffnum 24 number of cofficients
effstart 0.0 start of effective point (ratio)
effend 1.0 end of effective point (ratio)
Ipstart 1.0 start of Ip point (ratio)

Ipend 2.0 end of Ip point (ratio)

Figure 4.10 Linear prediction parameters

“lpmode” indicates the prediction mode. If "no" is selected, no linear prediction is
performed. If "backward" is selected, backward prediction is performed (this function is

temporarily not supported). If "forward" is selected, forward prediction is performed.
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“coeffnum” indicates the number of prediction coefficients, and the number of points
participating in the prediction must be greater than 5 times of “coeffnum”, otherwise the
prediction will fail.

“effstart” and “effend” represent the starting point index and ending point index of the
participating predictions, and the value is a percentage of the total number of points relative
to the FID. For example, forward and backward predict the default values of “effstart” and
“effend” are usually 0 and 1.0 respectively. In fact, both can take any value between 0-1, but
you must ensure that “effstart <effend” is met.

“Ipstart” and “Ipend” represent the starting point index and the ending point index of the
predicted data, and the value is a percentage of the total number of points relative to the FID.
For example, forward and backward predict the default values of “Ipstart” and “Ipend” are
usually 1.0 and 2.0 respectively. But when “effstart” and “effend” do not use the default value,
the values of “Ipstart” and “lpend” must satisfy (Ipend - Ipstart) = (effend - effstart).

After setting the parameters, type the Fourier transform related commands, such as ft,
wft, etc. During the Fourier transform, the parameter “lpmode” is identified to determine

whether to perform linear prediction.
4.4.2 Linear prediction via dialog

Click the menu bar Process > Spectrum > Fourier Transform to open the Fourier

Transform dialog box, as shown in Figure 4.11.
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Size of real spectrum Sl=

Reverse spectrum REVERSE=
Weighting factor for the first FID point FCOR=

Shift points for group delay SFIDP=

Linear prediction mode LPMODE=
Number of coefficients COEFFNUM=
Start of effective point (ratio) EFFSTART=
End of effective point (ratic) EFFEND=
Start of Ip point (ratio) LPSTART=

End of |p point (ratic) LPEND=

)

Figure 4.11 Fourier transform dialog box

Set the corresponding parameters and click OK. The operation performed at this time is
equivalent to setting the parameter and then typing the command ft. During the Fourier
transform, the parameter lpmode is identified to determine whether to perform linear

prediction.

4.5 Phase Correction

Phase correction is divided into automatic phase correction and manual phase correction.

4.5.1 Automatic phase correction

Automatic phase correction can be done by typing the command aph on the command
line or by clicking on the menu bar Process > Phase Correction > Automatic. The spectra
before and after doing automatic phase correction are shown in Figure 4.12 and Figure 4.13

respectively.
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Figure 4.12 Before aph

«««««

sssss

Figure 4.13 After aph
4.5.2 Manual phase correction

Click Phase Correction > Manual under the Process menu, or click the toolbar icon
|

“= to enter the manual phase correction mode. The phase correction toolbar will appear at

the top of the spectrum, as shown in Figure 4.14.
A REEsEE

Figure 4.14 Manual phase correction toolbar

L
L:.:'-

A vertical green line will appear on the spectrum interface (the default position is the
highest peak center of the spectrum), which is the baseline pivot, as shown in Figure 4.15.
You can set the mouse location to the new pivot by selecting the right-click menu Set Pivot

Point.
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Figure 4.15 Manual phase correction

Now move the mouse to the phase correction toolbar button %=, then slide the mouse
wheel to adjust the O order phase, as shown in Figure 4.16 . Clicking the button *® or %
will increase or decrease the zero-order phase by 90 degrees. Clicking the button * will

increase the zero-order phase by 180 degrees.

|\rot 0 order correction | mcrsment 0.8 phO 247.68 phl = 0.00

6E6—

4E6—

2E6+

s e s e s e o L e
8 7 6 5 4 3 2 1 0

[ppm]

Fid/Spec|Parameters | Sequence Acqu

Figure 4.16 Adjusting the 0 order phase

Then move the mouse to the phase correction toolbar button?=, slide the mouse wheel to
adjust the first-order phase, and the phase-aligned spectrum is shown in Figure 4.17 . If you
are not satisfied with the calibration result, click the button®) to return to the initial state
and re-calibrate. Click the button & to save the current phase correction spectrum and exit.

Click the button = to exit without saving the phase correction result.
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Figure 4.17 Spectrum after adjusting the phase

Below the phase correction toolbar, there is a status information bar as shown in Figure
4.18. The value of pivot indicates the position of the red reference line; the “phase increment”
indicates the sensitivity of the phase adjustment, and the larger the value, the greater the
change of the phase of the mouse sliding in the 0 order and 1st order phase adjustment. It can
be adjusted by the button &', Put the mouse on the button and slide the mouse wheel up and
down to increase or decrease the phase increment. PhO represents the value of the current 0

order phase, and phl represents the value of the current 1st order phase.

HEEORREEEE

pivot = 4.2055 ppm phase increment = 0.8 ph0 = 311.22 phl = -134.40

Figure 4.18 Phase correction information bar

4.6 Baseline Correction

4.6.1 Drift correction

Drift correction can be done by typing the command dc on the command line. This
function is equivalent to automatic calculation of parameters for zero-order polynomial

automatic baseline correction of the spectrum.

4.6.2 Automatic baseline correction

Automatic baseline correction can be done by typing the command abs or abs2 on the
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command line. They corresponds to BCRI and ARPLS under the menu bar Process >
Baseline Correction > Automatic respectively. The spectra before and after doing automatic

baseline correction abs are shown in Figure 4.19 and Figure 4.20 respectively.

1089

Figure 4.19 Before abs

«««««

Figure 4.20 After abs

When selecting ARPLS, parameter setting panel will pop up on the right side of the
spectrum (Figure 4.21). There are two parameters, the wavelet transform factor (Cwt factor)
and the smoothing coefficient (Lamda). The Cwt factor value range is [0.00001, 0.1], the
recommended value is 0.1, the Lamda value range is [10"5, 10710], and the default

recommended value is 10°8.

Baseline Correction

Cwt factor 0.1
Lamda(10} 8
e J.. B ]

Figure 4.21 ARPLS parameter setting panel for one-dimensional spectrum

169



SpinStudioJ User Manual @ch'le
Instruments

4.6.3 Semi-automatic baseline correction

Click the menu bar Process and select Baseline Correction > Semi-automatic to enter
the semi-automatic baseline correction mode. The semi-automatic baseline correction dialog
shown in Figure 4.22 is displayed on the right side of the spectrum.

The semi-automatic baseline correction uses an iterative algorithm. There are two
parameters affecting the iterative algorithm: Noise Factor and Cwt Factor, which can be

modified as needed.

E lnmr 2 =8
Baseline Correction

e Noise Factor 4 ¥l Auto

Cwt Factor(*E-4) 9 - ¥lAuto

@) Select Peaks ! Select Baseline

L8 J & |

Fid/Spec| Parameters| Sequence Acqu

Figure 4.22 Semi-automatic baseline correction dialog

When initially entering the semi-automatic baseline correction mode, the program
automatically simulates the baseline using an iterative algorithm based on the spectrum and
displays the automatically calculated “Noise Factor” and “Cwt Factor” on the dialog. The
area selected as the peak in the correction algorithm, the baseline color is green; the area
selected as the baseline, the baseline color is red.

If you are not satisfied with the simulated baseline effect, you can uncheck the “Auto”
option after the “Noise Factor” and “Cwt Factor” and manually adjust these two factors to
make the simulated baseline and the spectral baseline as close as possible.

If there is still a partial baseline simulation effect is not ideal, you can select the peak or
select the baseline manually. The dialog box has Select Peak and Select Baseline for selection.
After selecting an option, the user can drag the mouse to select a region as a baseline or peak,

and the program will simulate the baseline again according to the user's settings.
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If the user needs to zoom the spectrum to view the local baseline simulation, click the
right mouse button on the spectrum and select the right-click menu “Enter zoom in/out” to
enter the zoom mode. Then drag the mouse from left to right on the spectrum to zoom in on
the spectrum and drag the mouse from right to left to display the full spectrum. Click the right
mouse button on the spectrum again and select “Exit zoom in/out” to exit the zoom mode.

Click the button & to perform baseline correction on the spectrum based on the current

simulated baseline and save and exit. Click the button = to exit directly.
4.6.4 Manual baseline correction

Click the menu bar Process to select the Baseline Correction > Manual option, or click
the button 2~ in the toolbar to enter the manual baseline correction mode. The manual

baseline correction dialog shown in Figure 4.23 is displayed on the right side of the spectrum.

€ Lnmr g = 0

6E6 Baseline Correction
Poly Degree 5

N B

T T T T
8 6 4 2
[ppm]

Fid/Spec|Parameters| Sequence| Acqu

Figure 4.23 Manual baseline correction dialog

When entering the manual baseline correction mode initially, the default polynomial
degree (Poly Degree) is 5, and the program automatically simulates the baseline using a
polynomial algorithm. You can also manually modify the polynomial order, and the program
will automatically simulate a new baseline based on the current order and display it. The
adjustable range of the polynomial order is 0~9.

The lower text box of Poly Degree shows the polynomial formula, and the polynomial
coefficients can be adjusted by buttons AO~A9. Place the mouse on any of the coefficient
buttons, and the corresponding coefficient value of the current button will be automatically
displayed on the interface, as shown in Figure 4.24. Slide the mouse wheel and the
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corresponding factor will increase or decrease. If the order is 5, only AO~AS5 can be edited,

and AO~AS5 are adjusted in turn to make the red line and the spectrum baseline overlap as

much as possible.
“Increment” means sensitivity, the larger the value, the greater the change in the

coefficient of the mouse's sliding circle. You can increase or decrease the sensitivity by

clicking the button "2 and “2.

Baseline Correction
Poly Degree 5 =

f(x)=A0+AL*x+A2*x A2+ A3Fx A+ AdHx AL+
AS*xA5+ AB*XAG +ATHXAT + AB*XAB+AT*XAT

Increament: 1.0

[ a0 |[ a1 ][ A2 |[ &3 || a4 |
e —c—

B B

Figure 4.24 Polynomial coefficient

If you need to zoom the spectrum to see the local baseline simulation, drag the mouse
from left to right on the spectrum to zoom in, and drag the mouse from right to left to display

the full spectrum.

Click the button &l to perform baseline correction on the spectrum based on the current

simulated baseline and save and exit. Click the button = to exit directly.
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Chapter S 2D Data Processing

5.1 2D Spectrum Operation
Here are some general 2D spectral operations.
5.1.1 Spectrum zoom

Drag the mouse over the spectrum to zoom in on the spectrum. The specific operation is
as follows: select the starting point on the spectrum, click the left mouse button and drag to
the end point to release the left mouse button, and the spectrum within the dragged rectangle
will be enlarged. Using the toolbar @ will restore the full spectrum display.

Perform Fourier transform related operations after the spectrum is zoomed , it will

maintain the same display range as before the transformation.
5.1.2 Move the spectrum

The display area cannot display all the spectrum after the spectrum is enlarged. Then
you need to move the spectrum to see the details of each part of the spectrum.

Move the spectrum in the horizontal direction. The display region can not display the
entire spectrum after the spectrum is zoomed in, at this moment, you need to move the
spectrum horizontally to see the details of each part of the spectrum. Click and drag the upper
or lower axis to drag the spectrum horizontally. Use the toolbar = = ¢ * to move the
spectrum in the horizontal direction. * shows the left shift, = shows the right shift, ¢
shows moving to the top left end of spectrum, *' shows moving to the top right end of
spectrum.

Move the spectrum in the vertical direction. Use the toolbar = = + * to move the
spectrum in the vertical direction. = shows the up shift, = shows the down shift, *
shows the spectrum base line is in the middle, * shows the the spectrum baseline is is set at

the bottom.
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5.1.3 Spectrum display

Click the right mouse button and select the “Edit Contour Levels” option in the spectrum

display area. The dialog will open as shown in Figure 5.1.

ﬂ Edit Contour Levels =] X
Index Positive Negative o
k 1764.0 -1.8107976E7
2 2635.761 -1.2118879E7
3 3938.3425 -8110638.0 3
4 5884.654 -5428096.5
5 8792.823 -3632788.5
6 13138.197 -2431267.0
F! 19631.037 -1627141.1
8 29332.61 -1088974.6
9 43828.656 -728803.25
10 65488.586 -487756.25
kL 97852.76 -326434.0 u
Parameters
Sign: Positive & Negative =

Positive Negative

Max: 2.705688E7 -2054252.0
Base Level: 0.0065195984 % 0.08587067 %
Increment: 149.41956 % 149.41956 %
Level Num: < 1 r 24
[ Apply l [ Exit I

Figure 5.1 Contour editing dialog

The user can modify the display sign. If the current spectrum is non-phase sensitive, then
Sign can only select positive signal. If the current spectrum is phase sensitive, Sign can
choose to display positive and negative signals simultaneously, positive signals or Negative
signal. The maximum value (Max Value) is automatically calculated based on the spectrum
and cannot be edited. The user can modify the contour level (Base level), the contour growth
factor (Increment), and the Number of contour (Level Num). Wherein, the Base level is a
percentage relative to the Max Value; the Increment represents the growth ratio of the
adjacent two contour lines; the Level Num represents the total number of contour lines
calculated, and currently several of them can be selected for display.

Users can place the cursor on the spectrum and slide the mouse wheel to control the
number of displayed contour lines. You can also control the displayed contour line number by
clicking one of the contour lines with the left mouse button in the Contour dialog box. As

shown in Figure 5.2, the white background contour is a calculated but not displayed contour,
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and the blue background is the currently displayed contour.

| Edit Contour Levels

Positive

9 232898.52
10 303293.06
11 394964.66
12 514344.38
13 669807.1

14
15
16
17
18
19
20
21

Negative
-232898.52
-303293.06
-394964.60
-514344.38
-669807.1

Parameters

Signal Show: chsiﬁve & Negative

Positive Negative

Max Value:  1.5933055E7 -1089112.0

Base Level:  28157.924 -28157.924

130.22542 % 130.22542
Levels Mum: < =

Increment:

Figure 5.2 Contour line diagram

Click the “Apply” button to apply the set value to the current spectrum, and click “Exit”

to exit directly.

5.1.4 Row and column display

First, open the 2D spectrum that needs to display the row and column data, click the icon

+ in the toolbar to enter the row and column display mode, and place the cursor at any point

in the spectrum, it will display the hydrogen spectrum data corresponding to the current row

and column, as shown in Figure 5.3. You can also click on the icon = or (|| separately

display the hydrogen spectrum corresponding to the row or column at any position, and

Figure 5.4 shows the hydrogen spectrum corresponding to a row of the 2D spectrum..
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Figure 5.3 Row and column display for 2D spectrum

EI=ER[=

Figure 5.4 Row display for 2D spectrum

In this mode, the right mouse button can export the hydrogen spectrum of a row or
column (Figure 5.5). Click to select “Export F2 Dimension Data”, a dialog box will pop up as
shown in Figure 5.6, fill in the corresponding number of the data (the number range is
displayed in the right parenthesis), and the default number is the row and column number
corresponding to the red cross line intersection in Figure 5.5. By default, the data is exported
to the same directory of the current array data. You can also click the Browse button to select
the path and automatically name it as “current data name row/col filled in the row and

column number”. The F2 dimension data is exported by default “Row”.
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(0-511)

Save Directory :  D:/Data/Global/SpinStudio)Data/admin/Lyb/10% trans-ethyl crotonate in CDCI3/

File Name : COSY_row_319.nmr

Figure 5.6 Row or column data export dialog for 2D spectrum

5.1.5 Projection Display

On the side of the two-dimensional spectral display area, the corresponding
one-dimensional spectrum can be projected and displayed. Right-click on Properties in the
2D spectrum display area and open the property page, as shown in Figure 5.7. You can
control the display/non-display of projections within Components.

=

I Properties &2

.Appearance | Property Value
Components Show Cursorlnfo  true
1 Left Projection  true
Right Axis true
Top Projection  true
Bottom Axis true

Figure 5.7 Projection display property page

After the projection is displayed, right-clicking on the projection area will display the

menu shown in Figure 5.8. The display of the internal projection or the external projection
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can be switched by the right-click menu.

If it is currently displayed as an internal projection, the default is to display “Positive”,
and you can select “Positive”, “Negative”, or “Both” by right-click menu. If the current
display is an external projection, the default is to display the positive and negative peaks

(Both) and cannot be modified.

External Projection
v | Internal Projection

Both :
© Positive v External Projection
Negative Internal Projection
"4 Properties 5 Properties

Figure 5.8 Right-click menu in projection state

Click on “External Projection”, if no external projection has been imported, the dialog
shown in Figure 5.9 will pop up. You can import an external projection by selecting the

external projection data directory.

|mv R = 0 @
§ T
W sE
E SEAEEE

=t . BHE =

L | COSY.nmr
L | NOESY.nmr

7
=| || Proton.nmr

NMR 224

e E
=
BRI
=il
| 3o
& BF

L | TOCSY.nmr

A F [ o v

STHEEE(N): - I*.nmr vl

[ 770 || =& |

Figure 5.9 Select external projection data directory

If an external projection has been imported, the data of the last imported external
projection will be saved in the .nmr file of the current path. When the user clicks on External
Projection, the dialog box shown in Figure 5.10 will pop up first, allowing the user to select
whether to display the “Projection in current file” or “Projection in other file”. If the user
selects “Projection in current file”, it will directly display the external projection of the last
import. If “Projection in other file” is selected, the dialog box shown in Figure 5.9 above will
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pop up to reselect the one-dimensional projection data.

[ select projection source lihj

Please select a source of projection:

[Projection in current ﬁle| |Projection in other ﬁle|

Figure 5.10 Import external projection dialog

5.2 2D Window and Fourier Transform

2D window and Fourier transform is similar to 1D, and can be done through command
or dialog. The parameter type of the 2D windowing is the same as that of the 1D, and only
the corresponding parameters in the F1 dimension are added. For example, the window
function on the F2 dimension is “wdw”, and the window function on the F1 dimension is
“wdw1”; the Fourier transform points on the F2 dimension are si, and the Fourier transform

points on the F1 dimension are sil.

5.2.1 Window and Fourier transform via command

Before using the window, you need to set the window parameter: window function, and
window factor. Users can set it in Window function of “Procparams” interface, as shown in
Figure 5.11. It can also be set in the command line. For example, type wdwl=‘exponential’
in the command line to set the window function of F1 dimension to exponential, type IbI1=3

to set line broadening factor of F1 dimension to 3 Hz.

4 Window function

wdw sine type of window function

Ib 1.0 [Hz], line broadening

gf 1.0 gaussian function

gfs 1.0 gaussian shift

sb 0.5 sine bell

sbs 0.0 sine bell shift

wdwl sine type of window function for indirect dimension
Ib1 3.0 [Hz], line broadening for indirect dimension
gfl 1.0 gaussian function for indirect dimension
gfsl 1.0 gaussian shift for indirect dimension

sbl 0.5 sine bell for indirect dimension

sbsl 0.0 sine bell shift for indirect dimension

Figure 5.11 Window parameter

When the corresponding parameters sb and sbs of the sine window are 0.5 and 0,
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respectively, when the parameters sb and sbs corresponding to the cos window are 1, O,
respectively, a better effect can be obtained. Therefore, when the value of wdwl is set to sine,
the values of sbl and sbsl are automatically changed to 0.5 and 0, respectively; when the
value of wdw1 is set to cos, the values of sbl and sbsl are automatically changed to 1 and 0,
respectively.

The parameters invoked by the command to perform the Fourier transform are the
Fourier related parameters in the “Procparams” parameter panel, including the si in the
“Base” column, and the other five parameters in the “FT” column, as shown in Figure 5.12

The parameters can be modified on the parameter panel or set on the command line.

v Base
si 2048 size of spectrum
sil 512 size of spectrum for indirect dimension

~ FT
sfidp 33 number of FID shift points for group delay
reverse true reverse spectrum during transform
fcor 05 weighting factor for first FID point
reversel true reverse spectrum during transform for indirect dimension
fcorl 05 weighting factor for first FID point of indirect dimension

Figure 5.12 2D Fourier transform parameter

“si” represents the number of spectral data points, “sfidp” represents the number of
group delay shift points. If reverse selects true, the inverse Fourier transform is performed; if
false is selected, the positive Fourier transform is performed. “fcor” is the weighted multiple
of the first point in the FID.

The following is the window and Fourier transform related command, which is exactly
the same as the one-dimensional Fourier transform command.

wft: Window function+Fourier transform

wftabs: Window function+Fourier transform+Display absolute spectrum

wftpwr: Window function+Fourier transform+Display power spectrum
5.2.2 Window and Fourier transform via dialog

Click on Spectrum > Fourier Transform under the Process menu to display the
window and Fourier transform dialog on the right side of the spectrum, as shown in Figure

5.13.
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v Window Function

F2 F1

wDw squared cos squared cos

GF 1.0 1.0

GFs 1.0 0

LB a0 1.0

SB |1,0 ||1.0 |
sBS 00 | |00 |

¥ Fourier Transform

F2 F

sI | 2048 |[512 |
REVERSE false w | false i1
FCOR |05 ||0s |
SFIDP | 33 0

LPMODE |, v | | forward v
COEFFNUM 24 |24 |
EFFSTART 00 00 |
EFFEND 0 | 1.0 |
LPSTART .0 | 1.0 |
LPEND 20 20 |

Apply Exit

Figure 5.13 Window and Fourier transform dialog

After opening the window and Fourier transform dialog box, you can check the required
windowing functions, mainly in the following categories: Gaussian, Exponential, Sine,
Squared Sine, Cos, Squared Cos. Multiple window functions can be selected at the same time,
but Sine and Squared Sine cannot be selected at the same time. Cos and Squared Cos cannot
be selected at the same time. After selecting the window function, set the corresponding
parameters.

The basic parameters of the Fourier transform and the linear prediction related
parameters can be edited in the Fourier Transform column. After setting the parameters,

click the Apply button. The operation performed at this time is equivalent to setting the
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parameter and then typing the command wff. During the Fourier transform, the parameter
Ipmode and Ipmodel are identified to determine whether to perform linear prediction. After

the Fourier transform, the workspace automatically switches to the spectrum display page.

5.3 2D Linear Prediction

Linear prediction is a sub-process in the Fourier transform process. 2D linear prediction
is the same as 1D, and can be performed by Fourier transform related commands or Fourier
transform dialog. The parameter type of 2D windowing is the same as that of 1D, and only
the corresponding parameters in the F1 dimension are added. For example, the prediction
mode on the F2 dimension is “Ipmode”, and the window function on the F1 dimension is

“lpmodel”.
5.3.1 Linear prediction via command

The linear prediction related parameters need to be set before using the command for
linear prediction. The user can set it under the Linear prediction column on the “Procparams”
page of the parameter page, as shown in Figure 5.14. It can also be set on the command line,
such as typing Ipmode=""forward" at the command line and typing coffnum=24 to set the

number of prediction coefficients to 24.

4 Linear prediction

Ipend1 20 end of Ip paint (ratic) for indirect dimension

Figure 5.14 Linear prediction parameters

“lpmode” indicates the prediction mode. If "no" is selected, no linear prediction is
performed. If "backward" is selected, backward prediction is performed (this function is
temporarily not supported). If "forward" is selected, forward prediction is performed.

“coffnum” indicates the number of prediction coefficients, and the number of points

participating in the prediction must be greater than 5 times of “coffnum”, otherwise the
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prediction will fail.

“effstart” and “effend” represent the starting point index and ending point index of the
participating predictions, and the value is a percentage of the total number of points relative
to the FID. For example, forward and backward predict the default values of “effstart” and
“effend” are usually 0 and 1.0 respectively. In fact, both can take any value between 0-1, but
you must ensure that “effstart <effend” is met.

“Ipstart” and “Ipend” represent the starting point index and the ending point index of the
predicted data, and the value is a percentage of the total number of points relative to the FID.
For example, forward and backward predict the default values of “Ipstart” and “Ipend” are
usually 1.0 and 2.0 respectively. But when “effstart” and “effend” do not use the default value,
the values of “Ipstart” and “lpend” must satisfy (Ipend - Ipstart) = (effend - effstart).

After setting the parameters, type the Fourier transform related commands, such as ft,
wft, etc. During the Fourier transform, the parameter “lpmode” is identified to determine

whether to perform linear prediction.
5.3.2 Linear prediction via dialog

Click on Spectrum > Fourier Transform under the Process menu to open the Fourier

Transform dialog box, as shown in Figure 5.15.
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v Window Function

F2 F1

wDw squared cos squared cos

GF 1.0 1.0

GFs 1.0 1.0

LB a0 1.0

SB |1,0 ||1.0 |
sBS 00 | |00 |

¥ Fourier Transform

F2 F
sI | 2048 |[512 |
REVERSE false w | false i1
FCOR |05 ||0s |
SFIDP EE |lo
LPMODE |0 v | forward v
COEFFNUM 24 |24 |
EFFSTART 00 00 |
EFFEND 1.0 [1.0 |
LPSTART 1.0 | 1.0 |
LPEND 20 20 |
Apply Exit

Figure 5.15 2D Fourier transform dialog

Set the corresponding parameters and click Apply. The operation performed at this time
is equivalent to setting the parameter and then typing the command ft. During the Fourier
transform, the parameter “lpmode” and “lpmodel” are identified to determine whether to

perform linear prediction for F2 dimension and F1 dimension.

5.4 2D Phase Correction

Phase correction is divided into automatic phase correction and manual phase correction.
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5.4.1 Automatic phase correction

Automatic phase correction can be done by typing the command aph on the command
line or by clicking on the menu bar Process > Phase Correction > Automatic. The spectra
before and after doing automatic phase correction are shown in Figure 5.16 and Figure 5.17

respectively.

Figure 5.16 Before aph

Figure 5.17 After aph
5.4.2 Manual phase correction

Click the toolbar icon “= or click Phase Correction > Manual under the Process
menu. The spectrum will enter the manual phase correction mode. The phase correction

toolbar will appear at the top of the spectrum. The toolbar is shown in Figure 5.18.

4=l 4]E

Figure 5.18 Manual phase correction toolbar for 2D spectrum
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Move the mouse to the 2D spectrum in the workspace and right click to display the
context menu, as shown in Figure 5.19. Select “Add Peak”, the peak of the current position of
the mouse is marked with a small red circle and a crosshair to indicate that the peak is
selected. “Remove” indicates canceling the currently selected peak, and “Remove All Peaks”

means canceling all currently selected peaks. You can select 2~4 points as needed.

B=I+E

ddddddd
RRRRRR

eeeeeeeeeeeee

F2(ppm)

Figure 5.19 Schematic diagram of peak selection for 2D spectrum phase correction

After selecting the peak, click “* to enter the row phase mode, and click ¥ to enter
the column phase mode. The row or column corresponding to the selected point is extracted
and arranged vertically for phase modulation, as shown in Figure 5.20. The green line on the
spectrum 1is the baseline pivot, and the red line position is the highest point of the absolute
value of the spectrum.

The phase adjustment method is the same as 1D, and the workspace reflects the
spectrum phase change in real time.

EXE PO EIE) | FEE

ivot = 1.8879 ppm_phase increment = 0.8 _ph0 = 0.00_ph1 = 0.00

Row: 215

Figure 5.20 2D spectrum interactive phase adjustment

The spectrum effect of the two-dimensional spectral phase correction is shown in Figure

5.21.
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F1 [ppm]

F2 ppm]

Figure 5.21 2D spectrum phase correction effect diagram

5.5 2D Baseline Correction

The 2D spectrum only supports automatic baseline correction now. Automatic baseline
correction can be done by typing the command abs or abs2 on the command line. They
corresponds to BCRI and ARPLS under the menu bar Process > Baseline Correction >
Automatic respectively. The spectra before and after doing automatic baseline correction abs

are shown in Figure 5.22 and Figure 5.23 respectively.

m L

Figure 5.22 Before abs

Figure 5.23 After abs
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When selecting ARPLS, parameter setting panel will pop up on the right side of the
spectrum (Figure 5.24). There are two parameters, the wavelet transform factor (Cwt factor)
and the smoothing coefficient (Lamda). The Cwt factor value range is [0.00001, 0.1], the
recommended value is 0.008, the Lamda value range is [10"5, 10*10], and the default

recommended value is 10°6.

Baseline Correction

Cwt factor 0.008

Lamda({10") &

(&8 ) & |

Figure 5.24 ARPLS parameter setting panel for two-dimensional spectrum

5.6 J Spectrum Tilt

Click the Tilt option in the menu Process, open J spectrum tilt dialog as shown in

Figure 5.25.

(@ i X

@ Auto tilt along rows

() Tilt along rows
() Tilt along columns
Parameters

Tilt angle factor(F2, -2...2) =
Tilt angle factor(F1, -2...2) =

| 0K ] | Cancel |

Figure 5.25 J Spectrum Tilt dialog

Auto tilt along rows:

Automatically tilt along the row. This can also be done by entering the command #ilf on
the command line.

Tilt along rows:

Tilt in row direction. When you select this option, you need to manually enter the Tilt
angle factor (F2, -2...2) on the dialog. The range of this parameter is between -2 and 2. Tilt

angle O=arctan(factor), when 0 is a positive value, the point above the axis in the horizontal
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level of the spectrum is tilted to the right, and the point below the horizontal center axis is
tilted to the left. When 0 is a negative value, the tilt direction is opposite.

Tilt along columns:

Tilt in row direction. When you select this option, you need to manually enter the Tilt
angle factor (F1, -2...2) on the dialog. The range of this parameter is between -2 and 2. Tilt
angle 6=arctan(factor), when 0 is a positive value, the point on the left side of the axis of the
spectrum is tilted upward, and the point on the right side of the center axis is tilted downward.

When 6 is a negative value, the tilt direction is opposite.
5.7 t1 Noise Elimination

Click the Eliminate t1 Noise option under Process, or click the toolbar icon to open the
“Eliminate t1 Noise” parameter settings panel, as shown in Figure 5.26.

The parameter “Sliding window” indicates the size of the sliding window and takes a
positive integer. The maximum value is one-half of the data processing parameter sil, and the
default value is 4. The smaller the parameter value, the more accurate the calculation when
performing the tl noise elimination operation, and the parameter value can be adjusted
according to the processing effect. After setting the parameters, click the button & to apply
to the current workspace spectrum. The effect after noise elimination is shown in Figure 5.27,
and then click the button = to exit.

You can also enter the command et] directly in the command line and use the default

parameters to eliminate t1 noise.

[ Eliminate t1 Noise

T
F2(pem)

Figure 5.26 Enter to t1 noise elimination mode
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100

F1 Ippml

S L s s e s o e . s o
7 s F2ppm]

Figure 5.27 t1 noise elimination effect

5.8 Symmetry

5.8.1 COSY-like

COSY spectrum symmetry can be performed by clicking the Process menu, selecting
the Symmetry > COSY-like option, or entering the command sym directly.
Note: When the COSY spectrum is symmetrized, the F2 dimension Fourier transform

points are the same as the F1 dimension Fourier transform points, that is, si is equal to sil.

5.8.2 J-Resolved

J-spectrum symmetry can be performed by clicking on the menu bar Process, selecting
the Symmetry > J-Resolved option, or entering the command symj directly. Before the

symmetry of the homonuclear J-spectrum, it should be tilted first, see 5.6 J Spectrum Tilt.
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Chapter 6 Data Analysis

6.1 Reference
There are two modes of calibration: automatic calibration and manual calibration.
6.1.1 Automatic calibration

Automatic calibration is based on the solvent selected when the field is locked. Click
the menu bar Analysis to select the Reference > Automatic option, or enter the aref
command in the command bar to perform the auto-calibration operation (the calibration
operation is performed by default when the sampling command is executed).

Note: If the wrong solvent is selected during the injection or new experiment, the
automatic calibration will produce the wrong result. In this case, you can type rearef on the
command line, pop up the solvent selection box (Figure 6.1), select Lock Solvent and Real
Solvent, click the OK button, then the solvent information in the base information column of
the Acquparams will be automatically modified, and perform the calibration operation again

based on the current solvent.

Lock Solvent: D20

Real Solvent: @

Figure 6.1 Solvent selection box
6.1.2 Manual calibration

Click the Reference > Manual option under the menu bar Analysis, or click the toolbar
icon Mt to enter the manual calibration mode. A green line will appear in the spectrum, as

shown in Figure 6.2.
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|
Figure 6.2 Manual calibration interface

Old Shift: The horizontal position of the green vertical line in the spectrum.

New Shift: Reset the horizontal position of the green vertical line.

& Save and exit the calibration mode.

 : Exit calibration mode without saving.

If you want to set the coordinates of the rightmost peak of the spectrum to 0 ppm, just
click the rightmost peak and set the value of “New Shift” to 0 on the right side of the pop-up
page. Click the Save button © to complete the calibration. The result is shown in Figure 6.3,

and the rightmost peak coordinate has been set to 0 ppm.

I

Figure 6.3 Calibration effect spectrum

After entering the calibration mode, the spectrum cannot be scaled horizontally. Click
the right mouse button in the blank space to pop up the “Enter Zoom” option. Click this
option to enter the spectrum zoom mode. Click the right mouse button in zoom mode to pop

up the “Exit Zoom” option, click this option to exit the spectrum zoom mode.
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6.2 Peak Picking

There are two types of peak picking modes: automatic and manual. After the peak
picking result is saved, the “Peak” item will be generated on the right side of Acqu below the
workspace. You can select a row or a column and right-click to copy or delete, or export the

entire table data into .txt or .xls format file for post-processing.
6.2.1 Automatic peak picking

Click the menu bar Analysis to select the Peak Picking > Automatic option, or type
pps in the command line to perform an automatic peak picking operation. The peak picking
results are shown in Figure 6.4. When pps is input, the threshold is automatically calculated,
that is, the spectrum is divided into 32 segments, the difference between the maximum and
minimum intensities of each segment is calculated, and then the smallest difference in the 32
segments is multiplied by 4. You can also manually set the threshold according to the ordinate
value of the spectrum. For example, you can type pps(1000000) or pps 1000000, which is

equivalent.

Figure 6.4 Peak picking results

6.2.2 Manual peak picking

Click on the menu Analysis to select the Manual option under Peak Picking, or click
the toolbar button - to enter the manual peak picking mode. The toolbar shown in Figure

6.5 will appear at the top left of the spectrum.
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Figure 6.5 Peak picking toolbar

(4 Peak picking by threshold. See 1 Peak picking by threshold below for details.

A: Peak picking manually. See 2 Peak picking manually below for details.

% Pick max peak in selected range. Hold down the left mouse button to select the range,
and when you release it, automatically pick the peak with the highest intensity in the range. In
this mode, the right mouse button function is exactly the same as the “peak picking
manually”. Refer to 2 Peak picking manually.

[0: Pick peaks in selected ranges. See 3 Pick peaks in selected ranges below for
details.

X : Delete the selected peak. First select the peak to be deleted, and then click this icon
to clear the currently selected peak information label.

X . Remove all peaks. Clicking on this icon will clear all peak information labels
displayed on the spectrum. In the array spectrum, click the icon to clear the peak information
label for the currently selected spectrum.

£ Save and exit peak picking mode. The peak information obtained by the “peaks” is
saved as a node to the system directory, the node name is “peaks”, and then the peak picking
mode is exited. The system log records the full path to the saved file.

~ : Exit peak picking mode without saving. The system does not save the peak
information and exits the peak-picking mode, but the peak-picking label is temporarily
retained on the workspace interface.

A detailed description of threshold peak picking and manual peak picking is as follows.
1. Peak picking by threshold

When entering the manual peak picking mode, the default is “Peak picking by

threshold”. At this time, a green line is displayed in the spectrum, as shown in Figure 6.6.
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Figure 6.6 Interface for “Peak picking by threshold”

Click the right mouse button in the spectrum area to pop up the menu shown in Figure

6.7.
PN ENEIEIEYES IR

2585

«««««

Ll

Figure 6.7 Right-click menu in “Peak picking by threshold” mode

oomi

Pick Positive Peaks: Pick all positive peaks larger than this threshold, and the results are
shown in Figure 6.8;

Pick Negative Peaks: Pick all negative peaks whose absolute value is larger than this
threshold;

Pick Peaks: Pick all positive peaks and negative peaks whose absolute value larger than
this threshold;

Delete All Peaks: Clear all peak information in the spectrum (Figure 6.9);

Delete Selected Peaks: First select the peak to be deleted, and then click this option to
clear the currently selected peak information label (Figure 6.9);

Enter Zoom: Enter zoom mode. After entering the peak picking mode, the spectrum
cannot be scaled by dragging the mouse horizontally. You need to click this option to zoom.
Peak picking is not supported in zoom mode. After zooming to the desired area, click “Exit
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Zoom” to exit the spectrum zoom mode (Figure 6.9).

(A o[ E]E]

i

Figure 6.8 Spectrum with picking positive peaks
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Figure 6.9 Right-click menu when there is peak information

2. Peak picking manually

Click the icon - in the peak picking toolbar to enter the “Pick peaks in selected
ranges” mode. In this mode, the right click menu is shown in Figure 6.10. “Delete All Peaks”
means to delete all peaks. “Delete Selected Peaks” means to delete the currently selected
peaks. Click “Enter Zoom” to enter zoom mode to zoom the spectrum, click “Exit Zoom” to

exit zoom mode.

(A[Af]»[o[xX]ea]E]

opm / 2988.4067 Hz

index = 25031 - 25041 8= 2
alue = 205607.92 A =

n,_____J\A_JMuL
: : - : . - - ;
p % % = A P o %

Figure 6.10 Peak picking manually
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3. Pick peaks in selected ranges

Click the manual peak picking icon [E to enter the “Pick peaks in selected ranges”
mode. Hold down the left mouse button and drag to form a square area (Figure 6.11). Release
the left mouse button and the information label of all the peaks at the top of the peak will be
displayed, as shown in Figure 6.12. In this mode, the right mouse button function is exactly

the same as “peak picking manually” and you can refer to 2 Peak picking manually.

(AA [ al X[ Re]E

sssss

«««««

Tl W«JLM '

toomi

Figure 6.11 Select peak ranges in “Pick peaks in selected ranges” mode
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Figure 6.12 Spectrum after “Pick peaks in selected ranges”
6.2.3 Peak-picking via dialog

Type the command pp to open the peak-picking dialog, as shown in Figure 6.13.
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’ﬂ Peak picking e

) Use full range

©Use displayed range

ppfromlppm] = 2351625

pptolppml = 35,1355

threshold[rel] = g1

noisefactar = 4.0
ppsign = [both -|
l Reset I [ Apply | I Exit ] I Manually ]

Figure 6.13 peak-picking dialog

29 ¢

Select “Use full range”, “ppfrom” and “ppto” will be set to the full range of the current
spectrum. Select “Use displayed range 7, “ppfrom” and “ppto” will be set to the displayed
range of the current spectrum. The user can also enter the value of “ppfrom” and “ppto”
manually.

The product of “threshold” and the strongest peak is stored as the first threshold. The
product of “noisefactor” and the noise level is stored as the second threshold. The larger of
the two threshold values, will be used as the final peak threshold.

The value of “ppsign” has three choices: both, positive and negative. Respectively
represent: pick both of the positive and negative peaks, pick the positive peaks only, pick the
negative peaks only.

Click on Reset to reset the values in this dialog to the workspace active parameters.

Click on Apply to pick peaks with the values in this dialog. Click on Exit to close this dialog.

Click on Manually to enter the manual peak-picking mode.

6.3 Integration

Click on the menu Analysis to select Integration > Manual, or click on the icon / in
the toolbar to enter the manual integration mode. The integration toolbar will appear at the

top left of the spectrum, as shown in Figure 6.14.

AT EAERRE
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198



SpinStudioJ User Manual @ch'le

Instruments

Figure 6.14 Integration toolbar

¥ : Delete the selected integrals. First select the integrals you want to delete, then click
this icon to clear the currently selected integration information.

% Delete all integrals. Click this icon to clear all the integrals displayed on the
spectrum.

& . Save and exit the integration mode. After saving the integration result, an
“Integration” item will be generated on the right side of Acqu below the workspace. You can
select a row or a column and right-click to copy or delete, or export the entire table data
into .txt or .xIs format file for post-processing.

" : Exit the integration mode without saving the integration information.

A detailed description of other functions is as follows.

1. Add new integral manually

After entering the manual integration mode, place the mouse in the spectrum display
area, at which point the mouse will become the integral line graph and a vertical red line will
appear. Drag the red line to the appropriate position on the left side of the peak that needs to
be integrated, press the left button and drag to the appropriate position on the right side of the
peak, release the mouse button, and mark the corresponding integral line and integral value
on the spectrum. Repeat the same operation to integrate the peaks that need to be integrated

(Figure 6.15).

VA AR =N

Figure 6.15 Schematic diagram of manual integration
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2. Add new integral via dialog

Clicking the Integral toolbar button [* will pop up the Add Integral dialog shown in
Figure 6.16. The value of the “Unit” drop-down box indicates the numerical unit in the text
boxes “From” and “To”. The default is ppm, and you can drop down to select others. In the
“From” text box, enter the abscissa of the starting point, and enter the abscissa of the end of
the point in the “To” text box. Click “OK” and the result will be displayed in the spectrum.

Click “Cancel” to cancel the operation of adding new integral.

Exact coordinates of integration area

Unit: |[ppm w
From: [9.2322 |
To: |-1.7539005 |

Figure 6.16 Add integral dialog

3. Expand by 1.15

Click the integration toolbar button /* to zoom in on the integral line level. Place the
mouse on the icon and click the left or right button once to zoom in or out all the integration
lines in the spectrum by 1.15 times, or use the scroll wheel to zoom.
4. Expand by X

Click the Integral toolbar button J? and the Zoom Integral dialog box will pop up, as
shown in Figure 6.17. Enter the scaling factor in the “Scaling Factor” text box. After clicking
“OK”, the system will scale the integration line according to the input scale factor. Click

“Cancel” to cancel the zoom.

Scale selected integrations

Scaling Factor: |1.E}

Figure 6.17 Integral scaling dialog

5. Delete integrals
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Place the mouse on the information label position of the integral segment to be deleted.
At this time, the number will turn green. Click the left mouse button and the color will turn
dark green, indicating that the peak information to be deleted has been selected. Click the
icon f and the system will delete the currently selected integral segment. Right click and
select “Delete selected integrals” from the right-click menu to get the same result. If you want
to delete all the integrals, click on the icon [/ or select “Delete all integrals” in the

right-click menu (Figure 6.18).
FAIDEIERIAIAE =

Figure 6.18 “Delete integrals” in right-click menu

6. Edit current integral

Select the integral segment as described above, and then select “Edit current integral”
from the right-click menu, and a menu similar to Figure 6.16 will pop up. You can re-select
the values of “From” and “To” to precisely adjust the integral segment.
7. Calibrate current integral

Select the integral segment to be used as the integral reference value as described above,
and select “Calibrate Current Integral” from the right-click menu to bring up the dialog box
(Figure 6.19). You can set the integral segment to the value of the nucleus it represents as a
reference.

Calibrate selected integral
New Value: Eﬁ:

[ OK ] | Cancel |

Figure 6.19 Dialog box for integral calibration
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6.4 Multiple Spectrum Display

6.4.1 Multiple spectrum display

Open the spectrum data, click the Multiple Spectrum Display option under the menu

nE

Analysis, or click the system toolbar button to enter the multiple spectrum display mode.

The spectrum of the current workspace is the reference spectrum, as shown in Figure 6.20.

|1 |mxv| NREEREREE

L | Ll

Figure 6.20 Multiple spectrum display interface

The multiple spectrum display toolbar at the top left is shown in Figure 6.21.

) 8 ] 4 ]

Figure 6.21 Multiple spectrum display toolbar

9

In “multiple spectrum display” mode, in the data navigation panel on the left,
double-click the data you want to use, and the spectrum of the data will be displayed in the
current workspace, together with the previous spectrum display. In the same way, you can
continue to add spectrum data. It should be noted that the data in the multiple spectrum
display area must be the same nucleus, but the acquisition parameters such as the spectrum

width may be different, and the actual displayed area is based on the reference spectrum.

Three spectra are displayed simultaneously in different colors as shown in Figure 6.22.
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Figure 6.22 Schematic of multiple spectrum display

Note that the spectra are displayed in overlapping at this time. The upper right corner
area displays the data path information of each spectrum in different colors. If the box on the
right side is filled, it indicates that it is the current active spectrum, and some operations can
be performed on it. Click the icon ' to switch between displaying/not displaying
information.

If you choose the wrong one or no longer need one of the spectra, you can click on the
corresponding path information area box, select the spectrum, and then click the icon to
delete it. Note that the system cannot remove the base spectrum.

Click on the icon # to change the spectrum from overlapping display to top and

bottom (Figure 6.23). Click this icon repeatedly to switch between the two display modes.

SEN NN B EE

D:/SpinStudioJDatajguest/E 1/10% trans-ethyl crotonate in CDCI3/1H.nmil/ ]

ST

Figure 6.23 Spectra display separately

Click on the icon /+ and + respectively to zoom in or out twice the selected spectrum.
If you place the mouse directly in the spectra display area and scroll the wheel, all selected
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spectra will be zoomed in or out vertically.
Place the mouse over the icon ! and scroll the wheel to move the selected spectrum

vertically.

6.4.2 Spectral addition and subtraction

In the “multiple spectrum display” mode, addition or subtraction of the spectrum can
also be performed. In the process of addition and subtraction, always use the reference
spectrum as one of them, then select another spectrum, click * , the system will add the
reference spectrum to the selected spectrum, and display the added spectrum at the top (

Figure 6.24).

ROFRERRENCE

,HLJ“JJ

***** D:/SpinStudioJData/guest ZE /10% trans-sthyl crotonate in COCI3/tH nml/ Il

MR N ¥

Standard []|

N P L I,L

Figure 6.24 Adding spectra

If a spectral subtraction is to be performed, the reference spectrum is also used as the
starting spectrum. Select another spectrum and click 4, the system will subtract the selected
spectrum from the reference spectrum and display the subtracted spectrum at the top (Figure

6.25).

Standard [[]
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Figure 6.25 Spectrum subtraction

After completing the spectral addition and subtraction operation, clicking & will pop
up the dialog box shown in Figure 6.26 to save the result of the addition and subtraction of
the spectrum. The user can change the data storage address or experiment name on the dialog
box as needed.

Clicking = does not save and exits the “multiple spectrum display” mode directly.

2
Save spectrum

Save spectrum

Dir ‘ |

Exp Name ‘ |

Title

Add Password

Finish Cancel

Figure 6.26 Save spectrum addition and subtraction results

6.5 Array Data Display and Processing

Array data is a set of values that are set during the experiment. In the experiment, one of
these array values is taken to perform an experiment, and obtain a set of experiment data.

Before the experiment, some experiment parameters are set to a set of values (such as
setting the pulse width pl to a series of values to find the 90-degree pulse width). In the
experiment, one of these parameter array values is taken to perform experiments to obtain a

set of experimental data, the array data is formed.
6.5.1 Array data display

The display of array data in the workspace is in the form of multiple spectra

arrangements. Multiple data can be arranged horizontally or vertically by clicking the
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Horizontal or Vertical option under the menu bar View > Layout (Figure 6.27).

s et Seqrc s et Seqere e

Figure 6.27 Horizontal (left) and vertical (right) display of array FID

Clicking on the Stacked option under the menu bar View > Layout will cause the data
to be stacked in a certain degree of inclination. A window pops up, allowing the user to set
the horizontal misalignment value for the stack display (Figure 6.30). The data displayed
after setting will be displayed in a stack according to the horizontal misalignment between

each data (Figure 6.31).

/7 Stack Layout x
X Offset E = px
OK Cancel

Figure 6.28 Horizontal misalignment value when stacked

& 12)nmr 22 =

[s]

Is]

=]

=]

FID/Spec | Parameters Sequence Acqu

Figure 6.29 Stack display of array data

Clicking on the menu has the option to get more array data images. You can click on the
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menu bar View to select Trace Manager, or click the toolbar icon *

n . The array data
selection panel shown in Figure 6.30 will pop up on the right side of the spectrum. Figure
6.31 shows the functions of the various buttons on the toolbar above the array data selection

panel.

‘‘‘‘‘‘‘

OROROROROR

Figure 6.30 Array data selection panel

s

Figure 6.31 Array manager toolbar

Any data in the array data can be displayed in the workspace by using the function
buttons of the array data selection panel. Users can selectively display certain data by
checking the way. Clicking on the icon * will display the selection in turn, and clicking the
icon @ will display all the data. You can also click on the icon ' or “ to display odd or
even digit data. Clicking on the icon “ will bring up a window that lets you select the
starting and ending range of the data you want to display (Figure 6.32). Clicking on the icon
‘' or = will cause the data to be displayed horizontally or horizontally (as shown in Figure

6.27 above).

[ select Range X

From: || |

Te: | |

!_ Ca B Ce'

Figure 6.32 Select array spectrum display range
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In the array spectrum display mode, use the left mouse button to click on any spectrum.
At this time, the number of the spectrum becomes green, and the user can change the display
range, height, peak picking, and integral operation of the spectrum. Click the format brush
icon ¥ to apply the results of the previous actions to all spectra simultaneously.

Fourier transform of the array FID will result in an array spectrum, and the array

spectrum can also perform the operations described in this section.
6.5.2 Array data processing

To perform array data processing, you need to activate a current data (the spectrum with
the green number in the lower right corner is active). The data is processed first, and other
data requires the same operation to use the format brush button (/. Figure 6.33 shows the

results of the Fourier transform and phase correction of the array FID in Figure 6.27.

& 12nmr 2 = 0 | b Trace Manager 52 a

)@l |%) | %) €8

x
w

I T S
B

—
é
—

-

4 4
[ppmi [ppmi [ppmi Ippm] Ippmi]

FID/Spec| Parameters| Sequence | Acqu

Figure 6.33 Array data activation display

If you need to do peak picking or integration, the format brush can't meet the
requirements of applying to other data. You need to enter the peak/integration mode. After
completing the peak/integration operation, click the icon X' on the peak/integration toolbar

to apply the result to all the spectra (Figure 6.34).
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Figure 6.34 Array data peaking display
6.6 Fitting

Open the array spectrum data, and then click the Fitting option under the Analysis

menu to enter the fitting interface, as shown in Figure 6.35.

wwwwwwwwww

® exp(4/T,
or: 2
OD 9y
Fitting | | Delete All| | Save | |Export | Exit
1
‘WP*W"* T Index X Y
1 B 3 4 5
T T T T
10 10 10 10

ool fopr] ool (L] ] (L] ool oo ool ]

Figure 6.35 Fitting interface

Zoom in/out: Spectral scaling. Select this option to scale the spectrum horizontally. You
can select the signal you want to fit to scale (scaling a signal or all signals in a certain area).

Peak: Select this option to perform peak-picking operations.

Integration: Select this option to perform integration operations.

T1: Select this option to perform T1 relaxation fitting.

T2: Select this option to perform T2 relaxation fitting.

DOSY: Select this option to perform DOSY fitting.
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6.6.1 T1 relaxation fitting

Open the T1 array spectra, first adjust the phase of the last spectrum to pure absorption
through the Trace Manager tool, and then apply the same phase to the other sub-spectra.
Click the Fitting option under the Analysis menu, the system will enter the data fitting page,
and various options will be displayed on the right side of the workspace, as shown in Figure
6.35. Through the data fitting interface, the user can complete the fitting of T1, T2 or DOSY
data.

Use the Trace Manager tool to select the last spectrum and check Zoom in/out to enlarge
the spectrum to the appropriate range and height. Check Peak (or Integration, the same
operation) to enter peak picking mode. Hold down the left mouse button and drag to select a
region, the system will automatically mark the chemical shift value of the strongest signal
peak in the region (only one chemical peak value of the signal peak can be marked at a time),
and then select the desired peak of the spectrum, as shown in Figure 6.36. If you want to
delete the selected peak, click the button Pelet=Al in the dialog box.

& 1(1).0mr & = 8 |[& 10)nomr R T
Fitting Fitting

@ Zoom infout
Opeak

Ontegration

OZoom infout
@ Peak
o

©T1: 1=110)+Prexp(-/T1)
OT2 Ii=Prexp(/T2)
O DOSY: I[4=1[0]"exp(-Dg?y?8+(:-5/3)

ss 50 45 40 35
fopm) - 0 0062 -1342006

Figure 6.36 Amplification and peak picking in the fitting interface

Peaking results will work for all spectra. At this point you can operate the Trace

Manager to display all the spectra (Figure 6.37), or still only show one spectrum, and the

result is the same.
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¢ | OZoom injout
@ Peak

A A ANV

O Integration

@T1: IH=100]+P exp(-t/T1)
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S
O DOSY: Ift)=I[0] exp(-Dg?y*6%(2-8/3)
Fiting | Delete All | Save | Export | Exit
1 2 g 4 5 6 7
Index X ¥ v
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0125 -113442.2
0250  -77628.1
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1.000 61567.7

2000 1354530
4000 1708947
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Figure 6.37 Show all spectra after peak picking

Select® T IE=110]+P*exp(t/T1) | click the buttonFiting | the system will automatically calculate
and draw the T1 fit curve, as shown in Figure 6.38. Click the button %=, the system will
save the peak information obtained by the peak picking as a node to the current data directory,
the node name is “peaks”. Click the button EXPort | the system can save the result of T1
relaxation fitting to text format and export (Figure 6.39), which can be used for other

software for processing and analysis. Finally, click the button Exit to exit the fitting mode.

Fitting Result T [m] *

600000 -

500000
400000+ ¥
300000 -| I

200000

- -

[rel]

.389ppm.5.299ppm] T1=0.921+0.001 s

100000~

E
0 E [4.199ppm.4.099ppm] T1=1.567+£0.001 s
[4.036ppm,3.914ppm] T1=1.201£0.001 s
-00000 [3.867ppm.3.635ppm] T1=0.443£0.001 s
T : 1=0.391(
-200000 -
[‘ <IE?ppm 3. -1‘1ppm] T1=1.134+0.001 s
-300000
-400000

6 8 10 12 14 16 18 20 22 24 26 28 30 32

Figure 6.38 T1 fitting curve

211



SpinStudioJ User Manual

@&

(one

Instruments

7 T1-fits - DA - u] X
T REE HRO) BBV BEHE)
Fit Model: 1[t]=1[0]+P*exp(-t/T1) "

Y Extract Mode: Peak

Fit Result:

Region(ppm) T1(s) Error(s)
1. [5.389,5.299] 0.921003 0.00015423
2. [4.199,4.099] 1.566992 0.00014237
3.[4.036,3.914] 1.200536 0.00010494
4. [3.867,3.635] 0.443391 0.00073656
5. [3.630,3.567] 0.390873 0.00014380
6. [3.519,3.451] 1.133580 0.00009819
7. [3.446,3.340] 1.305808 0.00019961
Region List:
1. [5.389ppm,5.299ppm)]
DeltaTime(s) PeakPosition(ppm) PeakHeight Fit
0.062 5.340 -134209.6 -133987.8
0.125 5.340 -113442.2 -113848.0
0.250 5.340 -77628.1 -77445.9
0.500 5.340 -17681.3 -17915.2
1.000 5.340 61567.7 62055.2
2.000 5.341 135453.0 135524.8
4.000 5.341 170894.7 168706.7
8.000 5.341 174871.8 172920.7
16.000 5.340 172865.1 172976.2
32.000 5.340 169271.9 172976.2
2. [4.199ppm,4.099ppm]
DeltaTime(s)  PeakPosition(ppm) PeakHeight Fit
0.062 4132 -144489.0 -142842.4

Figure 6.39 T1 fitting result output file

6.6.2 T2 relaxation fitting

The T2 relaxation fitting process is the same as the T1 relaxation fitting process, but the

first sub-spectrum is selected to perform peak picking/integration on the signal to be fitted,

then select ©mw=r=etv1 and click Fiting to fit. The fitting process and results are shown in

Figure 6.40 and Figure 6.41, respective
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Figure 6.40 T2 relaxation fitting interface
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Fitting Result
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[
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Figure 6.41 T2 fitting curve

6.6.3 DOSY fitting

The DOSY fitting process is the same as the T2 relaxation fitting, the fitting process is

shown in Figure 6.42. Select the first sub-spectrum to pick peaks for the signal to be fitted,

then select ©DOSY: l=I01exp(-De?yv*6*=-8/3) and click the button Fitting to fit. At this point, the box

will pop up to select the fitting result display mode(Figure 6.43). Select Standard and the fit

curve results are shown in Figure 6.44, select 2D Spectrum and the results are shown in

Figure 6.45.

Fitting

Vi Vv i i i i i i i
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Figure 6.42 Peak picking for signals that need to fit
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Please select the display mode for fitting result:

Standard (71 20 Spectrum

ok ||

Figure 6.43 Selection box for fit result display mode

[EdFitting Result - X
2800000+ [7.551ppm,7.254ppm| Diffusion coefficient = 2.683E-9m?/s

[7.127ppm,6.742ppm] Diffusion coefficient = 2.053E-9m?/s

26000001 [6.140ppm,5.562ppm| Diffusion coefficient = 2.094E-9m?/s
2400000+ [5.550ppm,5.261ppm] Diffusion coefficient = 1.313E-9m?s
22000001 [4.755ppm,4.502ppm] Diffusion coefficient = 1.320E-9m?/s
[4.418ppm.3.864ppm] Diffusion coefficient = 2.056E-9m?/s
20000001 ~[2.720ppm,2.214ppm] Diffusion coefficient = 1.386E-9m?*/s
1800000~ [2.086ppm,2.034ppm] Diffusion coefficient = 1.364E-9m?/s
16000001 7[2.034ppm,2.006ppm] Diffusion coefficient = 1.361E-9m?/s
= “[1.942ppm,1.876ppm] Dilffusion coefficient = 1.983E-9m?/s
2 1400000 [1.878ppm, 1.853ppm] Diffusion coefficient = 1.433E-9m?/s
1200000 l.(lflSp])m.1,458])]);11\ Diffusion coeflicient = E-9m?/s
~[1.382ppm,1.336ppm] Diffusion coefficient = 2E-9m?/s
1000000 [1.334ppm,1.270ppm] Diffusion coefficient = 2.029E-9m?s
800000 - 1.222ppm,1.105ppm] Diffusion coefficient = 1.3

[1.075ppm,1.034ppm] Diffusion coefficient = 1.409E-9m?/s
el [0.995ppm,‘0.917ppm] ]biﬂilsmn coefficient = 1.358E-9m?/s
400000 + [0.917ppm,0.874ppm| Diffusion coefficient = 1318E-9m2/s
200000 | e 3ppm,0.492ppm] 791“1'}2521] gqefiifxenx = 1.293E-9m%s
i - . T —+——10.227ppm,-0.086ppm] L)lfhlsmnggﬁlcmm =2.326E-9m?s

0 1 : S e = W

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Hia [G/cm]

Figure 6.44 DOSY fitting curve
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Figure 6.45 2D spectral display for DOSY fitting
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6.7 Signal/Noise Ratio

This function is to calculate the signal to noise ratio of the currently displayed spectrum.
Click the Signal/Noise Ratio option under the Analysis menu, or enter the command dsn in
the command bar to enter the SNR calculation mode (Figure 6.46) . You can drag the mouse
to select the calculated signal width and noise width respectively (Figure 6.47) , then right
click and select “Start calculate SNR” (Figure 6.48) , the calculation result will pop up
(Figure 6.49).

Figure 6.46 Signal/noise ratio calculation interface

Fid/is | S35 BRI

Noise [Nith = 28.369 ppm / 3667.

AR m

Figure 6.47 Select signal width and noise width
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Start calculate SNR

a
e

| MM n

Figure 6.48 Right-click menu in SNR calculation mode

Noise idth = 28 369 ppm / 3567 390 Hz

Fid/Spec| Parameters | Sequence| Acqu.

Y T y Signal [ppm] from 150.1723 to 64.2012 Value: 4176010240.0000
¥ Noise [ppm] from 96.3008 to 94.7104 Value: 10005960.0000
SNR: 208.6761

Figure 6.49 Signal to noise ratio calculation result

“Clear Regions” can also be selected through the right-click menu to clear the currently
selected signal and noise range. When “Edit Regions” is selected, the system will pop up the
dialog box shown in Figure 6.50, which can input the start and end points of the signal and
noise and the noise width respectively. When “Enter Zoom” is selected, it will enter the zoom
mode, and the horizontal zoom of the spectrum can be performed. Right click on “Exit

Zoom” to exit zoom mode.

:
Range should be in [218.3265, -18.310394]

From To

Signal [ppm] : 64.2012
Noise Width [ppm] :

Calculate Cancel

Figure 6.50 Edit dialog for signal to noise ratio calculation range

The signal/noise ratio of the currently displayed spectrum can be calculated using the
command dsnmax or dsnmax(integer). Entering the command dsmmax will pop up the

2

—
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calculation result directly, as shown in Figure 6.51. The command dsnmax is equivalent to
dsnmax(200), ie the signal-to-noise ratio of the noise interval is 200 Hz, while dsnmax (1400)

calculates the signal-to-noise ratio of the noise interval in the range of 1400 Hz.

H sino X

I 0 , Signal [ppm] from B.6761 to 1.7125 Value: 74125000000
¥’ Noise [ppm] from 2.0468 to 1.7139 Value: 1362.2965
SNR: 2720.5898

Figure 6.51 Signal to noise ratio results obtained by dsnmax

6.8 Line Width and Digital Resolution

Open the experiment data in the workspace, click the Resolution option under the
Analysis menu, or enter the command res in the command line to calculate the peak width of
50%, 0.55%, 0.11% of the peak intensity of the current display range, and the spectral digital

resolution. The result will be displayed in the log line, as shown in Figure 6.52.

(i ] i
1
3

Figure 6.52 Line width and digital resolution
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Chapter 7 1D NMR Experiments

7.1 1D 'H Experiment

s1pul30 ié

Figure 7.1 Pulse sequence of 1D 'H experiment

1. Phase Cycle
e phl: 090 180270
e ph2: 0 90 180 270
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel ("H)
e frqohz: Frequency offset of observed channel (‘H), the center of the spectrum
e d1: Relaxation delay 1 s (d1+acqtime=1~5 times T1)
® pl: 90 degree pulse width of observed channel (H)
e plvll: Power level of pulse in observed channel ('H)
e acqtime: Acquisition time is around 3.5 s (np in the 32k point range)
e ns: Number of the scans is 8, recommended in multiples of 4
3. Processing
Set si greater than np, generally 2 to the n which is similar to 2np, such as np=16384,
you can set si=32768, or set si=65536 for higher digital resolution, and then perform Fourier

transform. You can set si=32000 or si=64000, the program will automatically change it to
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32768 or 65536. Phase correction is performed on the transformed spectrum to make the
spectrum a purely absorptive signal. Eliminate baseline distortion by baseline correction.

After scaling the peak, the peaks of interest are integrated and finally the spectrum is output.

7.2 1D 3C Experiment

slpul30 HE

ST~

‘ ’H‘\rw m
(IR

Figure 7.2 Pulse sequence of 1D 3C experiment

1. Phase Cycle
e phl: 090 180270
e ph2: 0 90 180 270
2. Experiment Parameters
e sw: Spectral width is around 250 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel (1*C)
e frqohz: Frequency offset of observed channel (*C), the center of the spectrum
® pl: 90 degree pulse width of observed channel (1*C)
e plvll: Power level of pulse in observed channel (13C)
e d1: Relaxation delay 1 s
e frgbl: Basic frequency of decoupling channel (‘H)
e frqohzl: Frequency offset of decoupling channel ('H), the center of the spectrum ('H)
e deconl: 'H decoupling section setting, usually "yyy", ie full decoupling, also "nny", ie
sampling period decoupling

e decpwl: 90 degree pulse width of decoupling channel ('H) is about 100us
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e dectypel: Decoupling mode of decoupling channel (‘H) is "www" (using waltz16
decoupling sequences)

e decplvll: Power level of decoupling channel (‘H) is about 37 dB

e acqtime: Acquisition time is around 0.6 s

e ns: Number of the scans, depending on the sample concentration

e |b: Lorentzian broadening factor for exponential window multiplication, 2Hz is
recommended
3. Processing

Set si greater than np, generally 2 to the n which is similar to 2np, such as np=16384,
you can set si=32768, or set si=65536 for higher digital resolution, and then perform Fourier
transform. You can set si=32000 or si=64000, the program will automatically change it to
32768 or 65536. Phase correction is performed on the transformed spectrum to make the
spectrum a purely absorptive signal. Eliminate baseline distortion by baseline correction. The

spectrum is output after peak picking.

7.3 'H T1 Relaxation

irtl A

WH‘ ’A'me
e = AL Y acqtive

A VN

Figure 7.3 Pulse sequence of 'H T1 Relaxation measurements (inversion-recovery)

1. Phase Cycle
e phl: 0
e ph2: 0 180 90 270
e ph3: 0 18090 270

2. Experiment Parameters
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e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel ('H), the center of the spectrum

® pl: 90 degree pulse width of observed channel (H)

e plvll: Power level of pulse in observed channel ('H)

e d1: Relaxation delay is 20 s (=5 times T1)

eirtime: Inversion-recovery time, set values as follows in array mode, [0.0625, 0.125,
0.25, 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0]

e acqtime: Acquisition time is around 4 s

e ns: Number of the scans is in multiples of 4
3. Processing

Pretreatment can refer to hydrogen spectrum, post-treatment see 6.6.1 T1 relaxation

fitting.

7.4 H T2 Relaxation

cpmgt2 e

aaaaaaa
yyyyyy

Figure 7.4 Pulse sequence of 'H T2 Relaxation measurements (CPMG) with solvent

presaturation

1. Phase Cycle
e phl: 090 180 270
e ph2: 0
® ph3: 90 180
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e ph4: 0 90 180 270
2. Experiment Parameters

e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel ('H), the center of the spectrum

® pl: 90 degree pulse width of observed channel (H)

e plvll: Power level of pulse in observed channel ('H)

e d1: Relaxation delay is 20 s (=5 times T1)

e d6: delay for power switching is 10us

e cchotime: Echo time, set values as follows in array mode, [0.025, 0.1, 0.4, 0.8, 1.6, 3.2,
6.4,12.8,25.6,52.0]

e d3: Fixed echo time is about 0.00035 s, d3 should be << 1/J, but > (100 * p1)

e satdelay: Delay for presaturation is about 4 s (if presaturation is used)

e satplvl: Power level for presaturation is about 3 dB (if presaturation is used)

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center

® acqtime: Acquisition time is around 4 s

e ns: Number of the scans is in multiples of 4
3. Processing

Pretreatment can refer to hydrogen spectrum, post-treatment see 6.6.2 T2 relaxation

fitting.
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7.5 APT (Attached Proton Test)

apt e

Figure 7.5 Pulse sequence of APT

1. Phase Cycle
e ph1: 00 180 180 90 90 270 270
e ph2: 90 90 270 270
e ph3: 90 270 90 270
2. Experiment Parameters
e sw: Spectral width is around 250 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel (13C)
e frqohz: Frequency offset of observed channel (13C), the center of the spectrum
e frgbl: Basic frequency of decoupling channel ('H)
e frqohzl: Frequency offset of decoupling channel ('H), the center of the spectrum ('H)
e d1: Relaxation delay is about 2 s
® jch: 145 Hz (CH one-bond scalar coupling constant)
e d3: Delay of the second echo is about 50 ps
® pl: 90 degree pulse width of observed channel (**C)
e plvll: Power level of pulse in observed channel (*C)
e deconl: Stage of decoupling channel ('H) is "nny", resulting 'H decoupling in the
acquisition
e decpwl: 90 degree pulse width of decoupling channel ("H) is 100 us

e dectypel: Decoupling mode of decoupling channel ("H) is "www" (using waltz16
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decoupling sequences)

e decplvll: Power level of decoupling channel ('H) is about 37 dB

® acqtime: Acquisition time is around 1 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration

e |b: Lorentzian broadening factor for exponential window multiplication, 2Hz is
recommended
3. Processing

Set si greater than np, and then perform Fourier transform. The specific method is the

same as the 7.2 1D 3C Experiment.

7.6 DEPT (Distortionless Enhancement by Polarization Transfer)

dept e

aaaaaaa

>
b

Figure 7.6 Pulse sequence of DEPT

1. Phase Cycle

e phl: 0

e ph2: 0 180 90 270

® ph3: (90)4 (270)4

® ph4: (0)s (90)s (180)s (270)s

® ph5: (0 180)4 (90 270)4

® ph6: (90)2 (270)2 (180)2 (0)4 (180)2 (270)2 (90)4 (270)2 (0)2 (180)4 (0)2
2. Experiment Parameters

e sw: Spectral width is around 250 ppm

e gain: Receiver gain, set appropriate value to avoid overflow
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e frgb: Basic frequency of observed channel (1*C)

e frqohz: Frequency offset of observed channel (13C), the center of the spectrum

® pl: 90 degree pulse width of observed channel (**C)

e plvll: Power level of pulse in observed channel (*C)

® p2: 90 degree high power pulse width of decoupling channel (‘H)

e plvI2: Power level of pulse in decoupling channel ('H)

e d1: Relaxation delay is about 2 s

® jch: 145 Hz (CH one-bond scalar coupling constant)

e mult: Multiple of p2, set values as [0.5,1.0,1.5] in array mode, where 0.5, 1.0, 1.5
represent DEPT45, DEPT90 and DEPT135

e frgbl: Basic frequency of decoupling channel ('H)

e frqohz1: Frequency offset of decoupling channel ('H), the center of the spectrum ('H)

e deconl: Stage of decoupling channel ('H) is "nny", resulting 'H decoupling in the
acquisition

e decpwl: 90 degree pulse width of decoupling channel ('H) is 63us

e dectypel: Decoupling mode of decoupling channel ("H) is "www" (using waltz16
decoupling sequences)

e decplvll: Power level of decoupling channel ('H) is about 37 dB

® acqtime: Acquisition time is around 1 s

e ns: Number of the scans is in multiples of 32, depending on the sample concentration

e dummyscan: Number of scans with no acquisition, 8

e |b: Lorentzian broadening factor for exponential window multiplication, 2Hz is
recommended
3. Processing

(1) Perform Fourier transform to the array data (FID) then do phase correction to the
first spectrum .

(2) Type “deptproc’.

(3) Obtain 4 spectra representing CHs, CH2, CH and all proton attached carbon (CHj3
and CH; and CH).
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7.7 DEPTQ (Distortionless Enhancement by Polarization Transfer with
Quaternary carbon)

DEPTQ e

Figure 7.7 Pulse sequence of DEPTQ

1. Phase Cycle
e phl: 0
e ph2: 270
e ph3: 0 180 90 270
e ph4: 90
e ph5: 0 180
® ph6: 90 90 270 270
2. Experiment Parameters
e sw: Spectral width is around 250 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel (1*C)
e frqohz: Frequency offset of observed channel (13C), the center of the spectrum
® pl: 90 degree pulse width of observed channel (**C)
e plvll: Power level of pulse in observed channel (1*C)
® p2: 90 degree high power pulse width of decoupling channel (‘H)
e plvl2: Power level of pulse in decoupling channel ('H)
e d1: Relaxation delay is about 2 s
e gzlevel: Amplitude of z-gradient, set values as about 50%

e gtime: Gradient time is 1.0 ~2.0ms
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e gshape: Gradient pulse shape is hsine.grd

e gstab: Delay for gradient recovery is 0.1~0.2 ms

® jch: 145 Hz (CH one-bond scalar coupling constant)

e mult: Multiple of p2, set values as [0.5,1.0,1.5] in array mode, where 0.5, 1.0, 1.5
represent DEPT45, DEPT90 and DEPT135

e frgbl: Basic frequency of decoupling channel ('H)

e frqohzl: Frequency offset of decoupling channel ('H), the center of the spectrum ('H)

e deconl: Stage of decoupling channel ('H) is "nny", resulting 'H decoupling in the
acquisition

e decpwl: 90 degree pulse width of decoupling channel ('H) is 63us

e dectypel: Decoupling mode of decoupling channel (‘H) is "www" (using waltz16
decoupling sequences)

e decplvll: Power level of decoupling channel ('H) is about 37 dB

e acqtime: Acquisition time is around 1 s

e ns: Number of the scans is in multiples of 32, depending on the sample concentration

e dummyscan: Number of scans with no acquisition, 8

e |b: Lorentzian broadening factor for exponential window multiplication, 2Hz is
recommended
3. Processing

Set si greater than np, and then perform Fourier transform. The specific method is the

same as the 7.2 1D 3C Experiment.

7.8 BIRD (Bllinear Rotation Decoupling)

bird e

o 200 ™ 100
®
01s ‘M i
T Tp1 o Brddelay o v bl et
200
7
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Figure 7.8 Pulse sequence of BIRD

1. Phase Cycle
e phl: 0
e ph2: 180
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel ('H)
e frqohz: Frequency offset of observed channel ('H), the center of the spectrum
e d1: Relaxation delay is 20 s (=5 times T1)
e birddelay: Bird delay, set values as follows in array mode, [0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7,0.8,0.9, 1, 1.1, 1.2, 1.3, 1.4]
® pl: 90 degree pulse width of observed channel ('H)
e plvll: Power level of pulse in observed channel ('H)
® jch: 145 Hz (CH one-bond scalar coupling constant)
® acqtime: Acquisition time is around 4 s
e ns: Number of the scans is 1
3. Processing
(1) Perform Fourier transform to the array data (FID).
(2) Type “ftabs”.
(3) Find the spectrum with the weakest signal (peak intensity) and the corresponding

birddelay is the optimum value.
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7.9 1D DOSY (Diffusion Ordered SpectroscopY)

dosyld e <

x
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Figure 7.9 Pulse sequence of 1D DOSY

1. Phase Cycle
e phl: 0
e ph2: 00 180 180
e ph3: 0000 180 180 180 180 90 90 90 90 270 270 270 270
e ph4: 0 180 0 180 180 0 180 0 90 270 90 270 270 90 270 90
e ph5: 0000 180 180 180 180 90 90 90 90 270 270 270 270
e ph6: 0 180 180 0 180 0 0 180 270 90 90 270 90 270 270 90
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel ('H)
e frqohz: Frequency offset of observed channel ('H), the center of the spectrum
e d1: Relaxation delay is about 5 s
e ccdelay: Eddy current delay is about 5 ms
e diffdelay: Diffusion time ( big delta) is 20~200 ms
® pl: 90 degree pulse width of observed channel ('H)
e plvll: Power level of pulse in observed channel ('H)
e gzlevel: Variable z-gradient, set values as follows in array mode, [10.6, 16.2, 21.8,
27.4,33,38.6,44.2,49.8,55.4, 61, 66.6,72.2,77.8, 83.4, 89]

e gzlevell: Amplitude of spoiled z-gradient is 100%
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e gtime: Gradient time (0.5 * little delta) is 1.0 ms

e gshape: Gradient pulse shape is hsine.grd

e gstab: Delay for gradient recovery is 0.2 ms

e acqtime: Acquisition time is around 1 s

e ns: Number of the scans is in multiples of 16, depending on the sample concentration
3. Processing

See 6.6.3 DOSY fittingfor the processing after the Fourier transform.
7.10 1D Solvent (Water) suppression Experiments

7.10.1 PRESAT (Presaturation)

presat i

Figure 7.10 Pulse sequence of PRESAT

1. Phase Cycle
e phl: 0
e ph2: 0 180 180 0 90 270 270 90
e ph3: 0 180 180 0 90 270 270 90
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel ("H)
e frqohz: Frequency offset of observed channel (‘H), the center of the spectrum

e d1: Relaxation delay is 0~2s
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e d6: delay for power switching is 10us

® pl: 90 degree pulse width of observed channel ('H)

e plvll: Power level of pulse in observed channel ('H)

e satdelay: Delay for presaturation is about 4 s

e satplvl: Power level for presaturation is about 3 dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center (this value can be set to 0 Hz and the center of the
spectrum is aligned to the saturated peak)

® acqtime: Acquisition time is around 2.5 s

e ns: Number of the scans is in multiples of 4, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.

7.10.2 WATERGATE
watergated i

11111

1111111

Figure 7.11 Pulse sequence of WATERGATE (using W3 sequence)

1. Phase Cycle
e phl: 09090 180 180 270 270
e ph2: 180 180270270 0 0 90 90
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e ph3: 009090 180 180270 270
2. Experiment Parameters

e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel ('H), the center of the spectrum

e d1: Relaxation delay is about 2 s

e wgdelay: Delay for binomial water suppression, is equal to 1/(2*d) where d is the
distance of next null (in Hz)

® pl: 90 degree pulse width of observed channel ('H)

e plvll: Power level of pulse in observed channel ('H)

e gzlevel: Amplitude of z-gradient is about 15%

e gtime: Gradient time is 1.0 ~2.0ms

e gshape: Gradient pulse shape is hsine.grd

e gstab: Delay for gradient recovery is 0.1~0.2 ms

e acqtime: Acquisition time is around 3 s

e ns: Number of the scans 1s in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.
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7.10.3 Solvent (Water) Suppression by 1D-NOESY

noesy_gpprld HE

oooooo
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Figure 7.12 Pulse sequence of solvent water suppression by 1D NOESY

(noesy gpprld)

1. Phase Cycle

e phl: 0 180

e ph2: 00000000 180 180 180 180 180 180 180 180

e ph3: 00 180 180 90 90 270 270

e ph4: 0

e ph5: 0 180 180 0 90 270 270 90 180 0 0 180 270 90 90 270
2. Experiment Parameters

e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel (‘H), the center of the spectrum

e d1: Relaxation delay is about 0~2s

e d6: delay for power switching is 10us

® pl: 90 degree pulse width of observed channel ('H)

® p2: 90 degree pulse width of observed channel (H)

e plvll: Power level of pulse in observed channel ('H)

e gzlevel: Amplitude of z-gradient, set values as about 20%

e gtime: Gradient time is 1.0 ~2.0ms

e gshape: Gradient pulse shape is hsine.grd
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e gstab: Delay for gradient recovery is 0.1~0.2 ms

e satdelay: Delay for presaturation is about 4 s

e satdelayl: Second delay for presaturation is 0.1 s

e satplvl: Power level for presaturation is about 3 dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center (this value can be set to 0 Hz and the center of the
spectrum is aligned to the saturated peak)

e acqtime: Acquisition time is around 2 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.

7.11 1D Selective Experiments

7.11.1 Selective 1D COSY Experiment

.
sel cosy B

Figure 7.13 Pulse sequence of selective 1D COSY experiment (sel_cosy)

1. Phase Cycle
e ph1: 9027027090 18000 180
e ph2: 0 180 0 180 90 270 90 270
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e ph3: 0 180 180 0 90 270 270 90
2. Experiment Parameters

e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel ('H), the center of the spectrum

e d1: Relaxation delay is about 2 s

® spl: 90 degree shape pulse width of observed channel ('H)

e splvll: Power level of shape pulse in observed channel ('H)

® pl: 90 degree pulse width of observed channel ('H)

e plvll: Power level of pulse in observed channel ('H)

® acqtime: Acquisition time is around 2 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.

7.11.2 Phase-Cycled Selective 1D TOCSY Experiment

sel tocsy HiE

Figure 7.14 Pulse sequence of phase-cycled selective 1D TOCSY experiment (sel_tocsy)

1. Phase Cycle

235



SpinStudioJ User Manual QClr_@
Instruments

e ph1: 90270270900 180 180 0

e ph2: 0 180 0 180 90 270 90 270

e ph3: 0 180 0 180 90 270 90 270
2. Experiment Parameters

e sw: Spectral width is around 12 ppm

e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ('H)

e frqohz: Frequency offset of observed channel ('H), the center of the spectrum

e d1: Relaxation delay is about 2 s

e d6: delay for power switching is 10us

® spl: 90 degree shape pulse width of observed channel (‘H)

e splvll: Power level of shape pulse in observed channel ('H)

e pl: Trim pulse of observed channel ('H) is 2.5 ms

® p9: Pulse for TOCSY-spinlock is about 40 ps

e slpltocsy: Power level of TOCSY-spinlock pulse in observed channel (‘H)

e mult: Cycle number of composite pulse is 18 (must be even number, make total
TOCSY-spinlock time about 60~80 ms)

e acqtime: Acquisition time is around 2 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.
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7.11.3 Gradient-Based Selective 1D TOCSY Experiment

selgp tocsy HE

[] | o ML= B i,
pL r3 6 Lk

Figure 7.15 Pulse sequence of gradient-based selective 1D TOCSY experiment (selgp tocsy)

1. Phase Cycle
e phl: 0 180
e ph2: 009090 180 180270 270
e ph3: 90
e ph4: 0 180 180 0
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
e gain: Receiver gain, set appropriate value to avoid overflow
e frgb: Basic frequency of observed channel ("H)
e frqohz: Frequency offset of observed channel (‘H), the center of the spectrum
e d1: Relaxation delay is about 2 s
e d6: delay for power switching is 10us
® pl: 90 degree pulse width of observed channel ('H)
e plvll: Power level of pulse in observed channel ('H)
e spl: 180 degree shape pulse width of observed channel ('H)
e splvll: Power level of shape pulse in observed channel ('H)
® p2: Trim pulse of observed channel ('H) is 2.5 ms
® p9: Pulse for TOCSY-spinlock is about 40 ps
e slpltocsy: Power level of TOCSY-spinlock pulse in observed channel (‘H)

e mult: Cycle number of composite pulse is 18 (must be even number, make total
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TOCSY-spinlock time about 60~80 ms)

e gzlevel: Amplitude of z-gradient, set values as about 20%

e gtime: Gradient time is 1.0 ~2.0ms

e gshape: Gradient pulse shape is hsine.grd

e gstab: Delay for gradient recovery is 0.1~0.2 ms

e acqtime: Acquisition time is around 2 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.

7.11.4 Gradient-Based Selective 1D NOESY Experiment

.
selgp noesy §i

Figure 7.16 Pulse sequence of gradient-based selective 1D NOESY experiment (selgp noesy)

1. Phase Cycle
e phl: 0180
e ph2: 009090 180 180270 270
e ph3: 0
e ph4: 0 180 180 0
2. Experiment Parameters
e sw: Spectral width is around 12 ppm
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e gain: Receiver gain, set appropriate value to avoid overflow

e frgb: Basic frequency of observed channel ("H)

e frqohz: Frequency offset of observed channel (‘H), the center of the spectrum

e d1: Relaxation delay is about 2 s

® pl: 90 degree pulse width of observed channel (H)

e plvll: Power level of pulse in observed channel ('H)

e spl: 180 degree shape pulse width of observed channel ('H)

e splvll: Power level of shape pulse in observed channel ('H)

e gzlevel: Amplitude of z-gradient is about 20%

e gtime: Gradient time is 1.0 ~2.0ms

e gshape: Gradient pulse shape is hsine.grd

e gstab: Delay for gradient recovery is 0.1~0.2 ms

® acqtime: Acquisition time is around 2 s

e ns: Number of the scans is in multiples of 8, depending on the sample concentration
3. Processing

Perform Fourier transform to obtain frequency domain data from time domain data (FID)
created by acquisition with si larger than ¢d, followed by processing steps like phase and
baseline correction, resulting pure absorption signal in the spectrum. After reference

calibration, peak picking and other analysis steps, the spectrum can be plotted.
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Chapter 8 2D NMR Experiments

The two-dimensional sequence names provided by this software are as follows:
experimental type + underline + acquisition mode and others. The experimental type includes
cosy, tocsy and so on. The acquisition mode includes tppi, qf and so on. Others include such
as gradient, bird, etc. Acquisition mode and others are sorted alphabetically.

The following is the meaning of the characters contained in the two-dimensional
sequence names provided for this software:

bi: With BIRD fragment

dqf: Double quantum filtering

pr: Presaturation

gp: Gradient

gf: Qf mode of acquisition

sh: States mode of acquisition

st: States-TPPI Mode of acquisition

tp: TPPI mode of acquisition

ea: Echo-antiecho mode of acquisition

For example, cosy prqf represents the absolute cosy spectrum with presaturation

function. Users can choose different pulse sequences according to their needs.
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8.1 'H-'H COSY

8.1.1 cosy_prqf

cosy prqf HE

Figure 8.1 Absolute value COSY pulse sequence with presaturation

1. Phase table

e phl:009090 180 180270270

e ph2:0902700 180 270 90 180

e ph3:0 18090270 180 0 270 90
2. Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e p2:90° (or 30° ~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, Os
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d6: delay for power switching is 10us

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 4

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3. Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine

wdw1: Squared sine or sine

sb: 0.5

sb1: 0.5

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4. Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.
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8.1.2 cosy_prtp

cosy_prtp HE

Figure 8.2 Phase sensitive COSY with presaturation

1.Phase table

e phl:0 180 180 090 270 270 90

e ph2:0 1800 18090 270 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90° pulse width of 'H transmitter in observed channel

e p2:90° (or 30° ~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, Os

e d6: delay for power switching is 10us

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 4
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e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3. Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs:0

e sbsl:0

e fcor: 0.5
e fcorl: 0.5

4. Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in phase sensitive mode. The t1 noise can be further eliminated if

the t1 noise is strong.

8.1.3 cosy_gpqf

cosy_gpqf i

.......

Figure 8.3 Gradient absolute value COSY pulse sequence
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1.Phase table

e phl:0 18090270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90° pulse width of 'H transmitter in observed channel

e p2:90° (or 30° ~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, 0.5-2 s

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 4 (or multiple of 4) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 4
3. Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared sine or sine

e wdwl: Squared sine or sine

e sb:0.5
e sbl:0.5
e sbs:0
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e sbsl:0
e fcor: 0.5
e fcorl: 0.5

4. Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.

8.1.4 cosy_gpprqf

cosy_gppraf A

aaaaaaa

Figure 8.4 Absolute value COSY pulse sequence with gradient and presaturation

1.Phase table

e phl: 018090270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum
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e pl: 90° pulse width of 'H transmitter in observed channel

e p2:90° (or 30°~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dIl: Relaxation delay, Os

e d6: delay for power switching is 10us

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 4

e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3. Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared sine or sine

e wdwl: Squared sine or sine

e sb:0.5

e sbl:0.5
e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4. Processing

Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1
noise is strong.
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8.1.5 cosy_eagp/cosy_etgp

cosy_eagp He

o 0 SM
o6
P [
Wb,
o T AT = T i

Figure 8.5 Phase sensitive COSY pulse sequence with gradient

1.Phase table

e phl: 0180 180 090 270 270 90

e ph2:0 1800 18090 270 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90°pulse width of 'H transmitter in observed channel

e p2:90° (or 30° ~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, 0.5-2 s

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms
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e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 4
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:1l

e sbs:0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.1.6 cosy_eagppr/cosy_etgppr

cosy_eagppr e

Figure 8.6 Phase sensitive COSY pulse sequence with gradient and presaturation

1.Phase table
e phl:0 180 180090270270 90
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e ph2:0 1800 18090 270 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e p2:90° (or 30° ~ 60°) pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, Os

e d6: delay for power switching is 10us

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: § (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 4

e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

250



Qone

SpinStudioJ User Manual
Instruments

e wdwl: Squared cos or cos

e sb:l

e sbl:1

e sbs:0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.1.7 cosy_dqfgptp

cosy_dqfgptp i

o o = o zm
o
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TSSO 7ot = o ¥
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Figure 8.7 Phase sensitive COSY pulse sequence with gradient and double quantum filtering

1.Phase table

e phl: 0 180 (Phase increases by TPPI)

e ph2:0
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024
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np1l: Incremental points in indirect dimension, 128
gain: FID signal is not overflowed
frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

pl: 90° pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel

d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 4

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb:1

sbl:1

sbs: 0

sbsl: 0

feor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.2 'H-F COSY

cosy_gphfqf i

Figure 8.8 'H-'F COSY pulse sequence with gradient

1.Phase table

phl: 0 180

e ph2:00 180 180

e ph3:0

e ph4:0180 1800
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension (Obtained from the basic single pulse '°F
NMR spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of '°F transmitter

frqohz1: Frequency offset of I°F transmitter, the center of '°F NMR spectrum

pl: 90° pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel
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p2: 90° pulse width of '°F transmitter

plvI2: The power of '°F transmitter

d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine

wdw1: Squared sine or sine

sb: 0.5

sb1: 0.5

sbs: 0

sbs1: 0

fcor: 0.5

feorl: 0.5

4.processing

Qone

Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.
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8.3 TOCSY (TOtal Correlation SpectroscopY)

8.3.1 mlev_st

| B
mlev_ st i

u 155 87.9u 100 100 |f

H1L di 0.5/swhzpip1*2/3.1416 + parselnt(ci/ 2 lswhzl dé 2 dé [VAAA

aaaaaaa

LAT Ay

Figure 8.9 mlev_st pulse sequence

1.Phase table

e phl: 0180 1800 90 270 270 90 (Phase increases by TPPI)

e ph2:0 1800 18090 270 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p2: Trim pulse width of 'H transmitter in Observed channel, 2.5 ms

e 9: 90° pulse width of Spin lock, 30 ~ 40 pus

e slpltocsy: The power of 'H transmitter in observed channel corresponding with p9

e mult: The number of cycles of the spin lock combination pulse: 18 (must be even, so
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that the total width of the spin lock combination pulse is about 60 ~80 ms)

d1: Relaxation delay, 0.5-2 s
d6: delay for power switching is 10us
ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 16

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdwl: Squared cos or cos

sb:1

sbl:1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

@QOne
Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.3.2 dipsi2_st

dipsi2 st

0.2s

15s 83.4u 10u 10u
& loa,

H1 di 0.5/swhpllp1*4/3.1416+ parselnt(cgZ)/swhzl d6 " do pl LA

2 X

Figure 8.10 dipsi2_st pulse sequence
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1.Phase table

e phl: 0180

e ph2:0

e ph3:0000 180180 180 180

e ph4:00 180 180

e ph5:0180 180018000 180
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p2: Trim pulse width of 'H transmitter in Observed channel, 2.5 ms

e 9: 90° pulse width of Spin lock, 30 ~ 40 pus

e slpltocsy: The power of 'H transmitter in observed channel corresponding with p9

e mult: The number of cycles of the spin lock combination pulse: 18 (must be even, so
that the total width of the spin lock combination pulse is about 60 ~80 ms)

e dl: Relaxation delay, 0.5-2 s

e d6: delay for power switching is 10us

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 16
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512
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wdw: Squared cos or cos
wdw1: Squared cos or cos
sb:1

sbl:1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

Qone

Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.3.3 dipsi2_eagp/dipsi2_etgp

dipsi2 eagp

10u 20u

10u 100 20u
f 155 10u 10u 10u
H1 d1 ph+gt g plL  ds 2 d6  plgtin 2'p1

Figure 8.11 dipsi2_eagp pulse sequence

1.Phase table

e phl: 0180

e ph2: 0

e ph3: 0000 180 180 180 180

e ph4: 0 0 180 180

® acq: 0180 1800180 00 180

2.Acquisition parameters
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sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is equal to sw
np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

pl: 90° pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel

p9: 90° pulse width of Spin lock, 30 ~ 40 pus

slpltocsy: The power of 'H transmitter in observed channel corresponding with p9

mult: The number of cycles of the spin lock combination pulse: 18 (must be even, so

that the total width of the spin lock combination pulse is about 60-80 ms)

d1: Relaxation delay, 0.5-2 s

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb:1

sbl:1
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e sbs: 0
e sbsl: 0
e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.3.4 dipsi2_eagppr/dipsi2_etgppr

-
EE

dipsiZ_eagppr

selnt(cif2)/swhzls

10u 20u 10u 100 20u
2
0.2s
i u’—‘ 10u 10u 100 100 " | o
HI di satdelay d6  pl 02 pl db d6  pltin 2°pl | SEA
acqtime.

Figure 8.12 dipsi2_eagppr pulse sequence

1.Phase table

phl: 0180

e ph2:0

e ph3:0000 180 180 180 180

e ph4:00 180 180

e ph5:0180180018000 180
2.Processing parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024
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e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e 9: 90° pulse width of Spin lock, 30 ~ 40 pus

e slpltocsy: The power of 'H transmitter in observed channel corresponding with p9

e mult: The number of cycles of the spin lock combination pulse: 18 (must be even, so
that the total width of the spin lock combination pulse is about 60~80 ms)

e dl: Relaxation delay, Os

e d6: delay for power switching is 10us

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8

e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l
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e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.Processing

Qone

Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.3.5 dipsi2_gpstzqf

dipsi2_gpstzqf

HL @15/swhzl-p1gd/3. 1416+ parselbt(ci/@Fswhz L : pl

0.2s
15 8977 10u f ‘ | A
i / \ \ \JW m

Fay iy

Figure 8.13 dipsi2_gpstzqf pulse sequence

1.Phase table
e phl: 0180
e ph2:0
e ph3:000000009090 90909090 90 90
e ph4: 0
e ph5:0000 180 180 180 180
e ph6:00 180 180
e ph7:0180 180018000 180

2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)
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e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p2:shape pulse width

e plvl2: Power level of shape pulse

e 9: 90° pulse width of Spin lock, 30 ~ 40 pus

e slpltocsy: The power of 'H transmitter in observed channel corresponding with p9

e mult: The number of cycles of the spin lock combination pulse: 18 (must be even, so
that the total width of the spin lock combination pulse is about 60 ~80 ms)

e dl: Relaxation delay, 0.5-2 s

e d6: delay for power switching is 10us

e gzlevel: Amplitude level of Z gradient, around 50 (namely 50%)

e gzlevel2: Amplitude level of Z gradient, around 8 (namely8%>)

e gtime: Gradient time, 1~2ms

e gshape: hard.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 16
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l
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e sbl:l

e sbs:0

e sbsl: 0

e fcor: 0.5

e fcorl: 0.5
4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
8.4 NOESY (Nuclear Overhauser Effect SpectroscopY)

8.4.1 noesy eagp/noesy_etgp

noesy_eagp HE

aaaaaaa

Figure 8.14 NOESY pulse sequence with gradient

1.Phase table

e phl: 0180

e ph2:0

e ph3:00000000 180180 180 180 180 180 180 180

e ph4:00 180 18027027090 90

e ph5:0180 180090 27027090 18000 180270 90 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
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single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, 0.5-2 s

e mixingtime: Mixing time, about 1~2 s for small molecules and less than 1 s for
macromolecules, which amounts to the T1 relaxation time of samples.

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 16 (or multiple of 16) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 16
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5
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4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.4.2 noesy_gptp

noesy_gptp He

> ™ i o
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™ 0ss 05 Il
7
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Figure 8.15 NOESY pulse sequence with gradient

1.Phase table

e phl: 0 180 (Phase increases by TPPI)

e ph2: 00000000 180 180 180 180 180 180 180 180

e ph3: 00 180 180 90 90 270 270

e ph4: 0

e ph5: 0 180 180 0 90 270 270 90 180 0 0 180 270 90 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
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NMR spectrum
e pl:90° pulse width of 'H transmitter in observed channel
e plvll: The power of 'H transmitter in observed channel
e dl: Relaxation delay, 0.5-2 s
e mixingtime: Mixing time, about 1~2 s for small molecules and less than 1 s for
macromolecules, which amounts to the T1 relaxation time of samples.
e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
e gtime: Gradient time, 1~2ms
e gshape: hsine.grd
e gstab: Gradient stabilization time, 0.1~0.2ms
e ns: 16 (or multiple of 16) scans, depending on sample concentration
e dummyscan: Number of scans with no acquisition, 16
3.Processing parameters
e si: Fourier transform points in direct dimension, 2048
e sil: Fourier transform points in indirect dimension, 512
e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs:0

e sbsl:0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.4.3 noesy_gptpzqf

noesy_gptpzqf it

100 100 100
02
8.4u 10u 0765 (i L
y .
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Figure 8.16 NOESY pulse sequence with Zero-Quantum Filter

1.Phase table

e phl: 0 180 (Phase increases by TPPI)

e ph2: 00000000 180 180 180 180 180 180 180 180

e ph3: 00 180 180 90 90 270 270

e ph4: 0

e ph5: 0 180 180 0 90 270 270 90 180 0 0 180 270 90 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 256

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p2:shape pulse width

e plvl2: Power level of shape pulse

e dl: Relaxation delay, 0.5-2 s
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e mixingtime: Mixing time, about 1~2 s for small molecules and less than 1 s for
macromolecules, which amounts to the T1 relaxation time of samples.

e gzlevel: Amplitude level of Z gradient, around 30 (namely 30%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gzlevel2: Amplitude level of Z gradient, around 8 (namely 8%)

e gshape2: hard.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 16 (or multiple of 16) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 16
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs:0

e sbsl:0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.4.4 noesy_gpprtp

noesy_gpprtp i

Zatdelay P1d0+05°c/awhal pi Smiingtme

Figure 8.17 NOESY pulse sequence with gradient and presaturation

1.Phase table

e phl: 0 180 (Phase increases by TPPI)

ph2: 00000000 180 180 180 180 180 180 180 180

ph3: 00 180 180 90 90 270 270

ph4: 0

ph5: 0180 180 0 90270270 90 180 0 0 180 270 90 90 270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, Os

e d6: delay for power switching is 10us
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mixingtime: Mixing time, about 1~2 s for small molecules and less than 1 s for

macromolecules, which amounts to the T1 relaxation time of samples.

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

ns: 16 (or multiple of 16) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 16

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb:1

sbl:1

sbs: 0

sbsl: 0

feor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.5 ROESY (Rotating Frame Nuclear Overhauser Effect SpectroscopY)

8.5.1 roesy_prtp

roesy_prtp ;

acatime

Figure 8.18 ROESY pulse sequence with presaturation

1.Phase table

phl: 0 180180 0 90 270 270 90 (Phase increases by TPPI)

ph2: 0 180 0 180 90 270 90 270

ph3: 0

ph4: 0 180180 0 90 270 270 90
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl: 90 degree pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p8: 90° pulse width of spin lock, around 130us

272



SpinStudioJ User Manual QClr_@

Instruments

slplroesy: The power of 'H transmitter in observed channel corresponding with p8

mult: The number of cycles of the spin lock combination pulse: 600 (must be even,

so that the total width of the spin lock combination pulse is about 300ms)

d1: Relaxation delay, Os

d6: delay for power switching is 10us

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 8

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb:1

sbl:1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.5.2 roesy_eagp/roesy_etgp

roesy_eagp Ha
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Figure 8.19 ROESY pulse sequence with gradient

1.Phase table

phl: 0180

ph2: 0

ph3: 00 180 180
ph4: 180 18000
ph5: 90 90 270 270

2.Acquisition parameters

sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is equal to sw
np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel

p8: 90° pulse width of spin lock, around 130us

slplroesy: The power of 'H transmitter in observed channel corresponding with p8
mult: The number of cycles of the spin lock combination pulse: 600 (must be even,
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so that the total width of the spin lock combination pulse is about 300ms)
e dl: Relaxation delay, 0.5-2 s
e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)
e gtime: Gradient time, 1~2ms
e gshape: hsine.grd
e gstab: Gradient stabilization time, 0.1~0.2ms
e ns: 8 (or multiple of 8) scans, depending on sample concentration
e dummyscan: Number of scans with no acquisition, 8
3.Processing parameters
e si: Fourier transform points in direct dimension, 2048
e sil: Fourier transform points in indirect dimension, 512
e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs:0

e sbsl: 0

e fcor: 0.5
e fcorl:0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.5.3 roesy_gptpw3

roesy gptpw3 it
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Figure 8.20 ROESY pulse sequence with gradient and water suppression

1.Phase table
e phl:0 180 180090 270 270 90

e ph2:0 1800 18090 27090 270
e ph3:0 1800 180 90 270 90 270
e ph4:1800 180027090270 90

ph5: 0 180 180 0 90 270 270 90
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is equal to sw

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e pl:90° pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e p2:90° pulse width of 'H transmitter in observed channel

e plvl2: The power of 'H transmitter in observed channel

276



SpinStudioJ User Manual QClr_@
Instruments

e p8: 90° pulse width of spin lock, around 130us

e slplroesy: The power of 'H transmitter in observed channel corresponding with p8

e mult: The number of cycles of the spin lock combination pulse: 600 (must be even,
so that the total width of the spin lock combination pulse is about 300ms)

e dl: Relaxation delay, 0.5-2 s

e wgdelay: Binomial water suppression delay, around 0.3 ms

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs:0

e sbsl:0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.6 Homo2dj (Homonuclear 2D J-resolved Spectroscopy)

8.6.1 homo2dj qf

homo2dj qf e

Figure 8.21 Homonuclear 2D J-resolved spectroscopy

1.Phase table

e phl:0 18090270

e ph2:009090 180 180270270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swhzl: Spectrum width in indirect dimension,100Hz (The maximum width of
multiple peaks of 'H-'H coupling)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of 'H transmitter in observed channel

e frqohzl: 0 Hz

e pl: 90 degree pulse width of 'H transmitter in observed channel
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plvll: The power of 'H transmitter in observed channel
d1: Relaxation delay, 0.5-2 s
ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine

wdw1: Squared sine or sine

sb: 0.5

sbl: 0.5

sbs: 0

sbsl: 0

feor: 0.5

fcorl: 0.5

4.processing

Type wft in command line to perform two-dimensional Fourier transform and display the

two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.

8.6.2 homo2dj_prqf

homo2dj prqf i

Figure 8.22 Homonuclear 2D J-resolved spectroscopy with presaturation
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1.Phase table

e phl: 018090270

e ph2:009090 180 180270270
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 12 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swhzl: Spectrum width in indirect dimension, 100Hz (The maximum width of
multiple peaks of '"H-'H coupling)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of 'H transmitter in observed channel

e frqohzl: 0 Hz

e pl: 90 degree pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel

e dl: Relaxation delay, 0 s

e d6: delay for power switching is 10us

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8

e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512
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e wdw: Squared sine or sine

e wdwl: Squared sine or sine

e sb:0.5

e sbl:0.5
e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.processing
Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.

8.7 Heter2dj (Heteronuclear 2D J-resolved Spectroscopy)

heter2dj qf S

Figure 8.23 Heteronuclear 2D J-resolved Spectroscopy

1.Phase table
e phl1: 000090909090 180 180 180 180270270270 270
e ph2: 0 1809027090270 180 0 90270 180 0 180 0 270 90
e ph3: 00 180 180 90 90 270 270
2.Acquisition parameters
e sw: Spectrum width in direct dimension is around 200 ppm (Obtained from the basic

single pulse *C NMR spectrum, optimized to the narrowest)
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swhzl: Spectrum width in indirect dimension,300Hz (The half of maximum width of

multiple peaks of 1*C-'H coupling)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 64

gain: FID signal is not overflowed

frqb: Basic Frequency of '*C transmitter in observed channel

frqohz: Frequency offset of *C transmitter in observed channel, the center of '3C

NMR spectrum

frqb1: Basic Frequency of 'H transmitter in decoupling channel

frqohz1: 0 Hz

pl: 90 degree pulse width of 1*C transmitter in observed channel

plvll: The power of '3C transmitter in observed channel

p2: 90 degree pulse width of 'H transmitter in decoupling channel

plvI2: The power of 'H transmitter in decoupling channel corresponding with p2
deconl: Decoupling switch ‘yny’

decpwl: Pulse width of decoupling, 63ps

dectypel: Decoupling modulation mode in decoupling channel, www (waltz16

combined pulse decoupling)

°

37dB
°
.

decplvll: The decoupling power of 'H transmitter in decoupling channel, around

d1: Relaxation delay, 0.5-2 s
ns: 16 (or multiple of 16) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 4

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine

wdw1: Squared sine or sine

sb: 0.5

sb1: 0.5
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e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.processing
Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The tl noise can be further eliminated if the t1

noise is strong.

8.8 HMQC (Heteronuclear Multiple Quantum Coherence)

8.8.1 hmgqc_bitp

hmge _bitp HiS

158 250 e 00 ~
sz
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Figure 8.24 HMQC pulse sequence

1.Phase table
e phl: 0
e ph2: 180
e ph3: 0 180 180 0
e ph4: 0000 180 180 180 180
e ph5: 0 180 (Phase increases by TPPI)
e ph6: 00 180 180
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

283



SpinStudioJ User Manual QO_r_\/e
Instruments

single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm (Obtained from the
basic DEPT135 spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of 1*C transmitter in decoupling channel

e frqohzl: Frequency offset of '*C transmitter in decoupling channel, the center of '*C
NMR spectrum

e pl: 90 degree pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel corresponding with p1

e p2: 90 degree pulse width of 1*C transmitter in decoupling channel

e plvl2: The power of 1*C transmitter in decoupling channel corresponding with p2

e dl: Relaxation delay, 0.5-2 s

e birddelay: BIRD delay, which is about 0.6s to be optimized to minimize FID.
Observe the received FID in the set mode and adjust the birddelay to minimize the intensity.

e mult: BIRD switch, 1:turn on, O:turn off

Jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63 s

e dectypel: Decoupling modulation mode in decoupling channel, wwg (garp
combined pulse decoupling)

e decplvll: Decoupling power, around 37dB

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048
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sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb:1

sbl:1

sbs: 0

sbsl: 0

feor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.8.2 hmqc_eagp/hmqc_etgp

hmgc eagp I

Figure 8.25 HMQC pulse sequence with gradient

1.Phase table

phl: 0

ph2: 00 180 180

ph3: 0 180

ph4: 0000 180 180 180 180
ph5: 01800 180 1800 180 0
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2.Acquisition parameters

sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

single pulse "H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 165ppm (Obtained from the

basic DEPT135 spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frqb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of 1*C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63pus

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB
ns: 8 (or multiple of 8) scans, depending on sample concentration
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dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdwl: Squared cos or cos

sb: 1

sbl: 1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.8.3 hmqc_eagppr/hmgqc_etgppr

hmgc_eagppr A

aaaaaaa Eg 0305 parselnt(cEMRdrselnt(c/2)/whzl

Figure 8.26 HMQC pulse sequence with gradient and presaturation

1.Phase table

phl: 0
ph2: 00 180 180
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ph3: 0 180
ph4: 0000 180 180 180 180
ph5: 01800 180 1800 1800

2.Acquisition parameters

sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 165ppm(Obtained from the

basic DEPT135 spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, Os

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63ps
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dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 8

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb: 1

sbl: 1

sbs: 0

sbs1: 0

fcor: 0.5

feorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.9 HSQC (Heteronuclear Single Quantum Coherence)
8.9.1 hsqc_bitp
hsqe_bitp e
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Figure 8.27 HSQC pulse sequence

1.Phase table

e phl:0
e ph2: 90
e ph3: 180

e ph4:0180 1800

e ph5:0000 180 180 180 180

e ph6:0 180

e ph7:00 180 180
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm(Obtained from the
basic DEPT135 spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
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NMR spectrum

frqb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of 1*C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, 0.5-2 s

birddelay: BIRD delay, which is about 0.6s to be optimized to minimize FID.

Observe the received FID in the set mode and adjust the birddelay to minimize the intensity.

mult: BIRD switch, 1:turn on, O:turn off

Jch: 145 Hz (Short range coupling constant of CH)
deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63 s

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll:Decoupling power, around 37dB
ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb: 1

sbl: 1

sbs: 0

sbsl: 0

feor: 0.5
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e fcorl: 0.5
4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.9.2 hsqc_gptp
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Figure 8.28 HSQC pulse sequence with gradient

1.Phase table

e phl:0

e ph2:90

e ph3:00 180 180

e ph4:90 90 9090270270270 270

e ph5:270

e ph6: 0180

e ph7:018001801800 1800
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm(Obtained from the
basic DEPT135 spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024
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np1l: Incremental points in indirect dimension, 128
gain: FID signal is not overflowed
frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frqb1: Basic Frequency of *C transmitter in decoupling channel

frqohzl1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of 1*C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpw1: Pulse width of decoupling, 63pus

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB
ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdwl: Squared cos or cos
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sb: 1
sbl: 1
sbs: 0
sbs1: 0
fcor: 0.5
fcorl: 0.5

4.Processing

Qone

Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.9.3 hsqc_gpprtp
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Figure 8.29 HSQC pulse sequence with gradient and presaturation

1.Phase table

phl: 0
ph2: 90
ph3: 00 180 180

ph4: 90 90 90 90 270 270 270 270

ph5: 270
ph6: 0 180

ph7: 018001801800 1800

2.Acquisition parameters
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sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 165ppm(Obtained from the

basic DEPT135 spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, Os

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63pus

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB
ns: 8 (or multiple of 8) scans, depending on sample concentration
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e dummyscan: Number of scans with no acquisition, 8

e satdelay: Presaturation time, ~2s

e satplvl: Presaturation pulse power, ~3dB

e satfreq: Presaturation pulse frequency offset, frequency difference between
presaturation peak and spectral center
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:l

e sbs: 0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.9.4 hsqc_eagp/hsqc_etgp
hsqc_eagp i
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Figure 8.30 HSQC pulse sequence with gradient
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1.Phase table

e phl:0
e ph2:90
e ph3:0180

e ph4:0000180 180 180 180
e ph5:00 180 180

ph6: 0 1800 180 1800 180 0
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm (Obtained from the
basic DEPT135 spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of '*C transmitter in decoupling channel

e frqohzl: Frequency offset of '*C transmitter in decoupling channel, the center of *C
NMR spectrum

e pl: 90 degree pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel corresponding with p1

e p2: 90 degree pulse width of 1*C transmitter in decoupling channel

e plvI2: The power of '3C transmitter in decoupling channel corresponding with p2

e dl: Relaxation delay, 0.5-2 s

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms
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e jch: 145 Hz (Short range coupling constant of CH)

e deconl: Decoupling switch ‘nny’

e decpwl: Pulse width of decoupling, 63us

e dectypel: Decoupling modulation mode in decoupling channel, wwg (garp
combined pulse decoupling)

e decplvll: Decoupling power, around 37dB

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512

e wdw: Squared cos or cos

e wdwl: Squared cos or cos

e sb:l

e sbl:1

e sbs:0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.
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8.9.5 hsqc_eagppr/hsqc_etgppr
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Figure 8.31 HSQC pulse sequence with gradient and presaturation

1.Phase table

e phl:0
e ph2:90
e ph3:0180

e ph4:0000 180 180 180 180

e ph5:00 180 180

e ph6:01800 1801800 1800
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm (Obtained from the
basic DEPT135 spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of '3C transmitter in decoupling channel

e frqohzl: Frequency offset of '*C transmitter in decoupling channel, the center of '*C
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NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of 13C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, Os

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63pus

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 8

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb: 1

sbl: 1
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e sbs: 0
e sbsl: 0
e fcor: 0.5
e fcorl: 0.5

4.Processing
Type wft in command line to perform two-dimensional Fourier transform and display the
2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.9.6 hsqc_edeagp/hsqc_edetgp
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Figure 8.32 Editable gradient HSQC pulse sequence

1.Phase table

e phl:0
e ph2: 90
e ph3:0180

e ph4:0000 180 180 180 180

e ph5:00 180 180

e ph6: 1800180001800 180
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse "H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 165ppm (Obtained from the

basic DEPT135 spectrum, optimized to the narrowest)
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np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of 13C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with pl
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
p3: Trim pulse width of 'H transmitter in observed channel, 1ms

d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

Jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpwl: Pulse width of decoupling, 63ps

dectypel: Decoupling modulation mode in decoupling channel, wwg (garp

combined pulse decoupling)

decplvll: Decoupling power, around 37dB
ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
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wdw: Squared cos or cos
wdw1: Squared cos or cos
sb: 1

sbl: 1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

@QOne
Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.10 HMBC (Heteronuclear Multiple Bond Correlation)

8.10.1 hmbc_eagp/hmbc_etgp

hmbe_eagp

100
o1

A,

PN

Figure 8.33 HMBC pulse sequence with gradient

1.Phase table

phl: 0

ph2: 00 180 180

ph3: 0 180

ph4: 0000 180 180 180 180
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e ph5:0180018018001800
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 220ppm (Obtained from the
basic single pulse 3C NMR spectrum, optimized to the narrowest)

e np: Acquisition points in direct dimension, 1024

e npl: Incremental points in indirect dimension, 128

e gain: FID signal is not overflowed

e frgb: Basic Frequency of 'H transmitter in observed channel

e frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H
NMR spectrum

e frgbl: Basic Frequency of '3C transmitter in decoupling channel

e frqohzl: Frequency offset of '*C transmitter in decoupling channel, the center of *C
NMR spectrum

e pl: 90 degree pulse width of 'H transmitter in observed channel

e plvll: The power of 'H transmitter in observed channel corresponding with pl

e p2: 90 degree pulse width of 1*C transmitter in decoupling channel

e plvI2: The power of '3C transmitter in decoupling channel corresponding with p2

e dl: Relaxation delay, 0.5-2 s

e gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

e gtime: Gradient time, 1~2ms

e gshape: hsine.grd

e gstab: Gradient stabilization time, 0.1~0.2ms

e jchn: 6~10 Hz (Long range coupling constant of CH)

e ns: 8 (or multiple of 8) scans, depending on sample concentration

e dummyscan: Number of scans with no acquisition, 8
3.Processing parameters

e si: Fourier transform points in direct dimension, 2048

e sil: Fourier transform points in indirect dimension, 512
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wdw: Squared cos or cos
wdw1: Squared cos or cos
sb: 1

sbl: 1

sbs: 0

sbs1: 0

fcor: 0.5

fcorl: 0.5

4.Processing

Qone

Instruments

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.10.2 hmbc_eagppr/hmbc_etgppr

hmbc_eagppr

zzzzzzzz

Figure 8.34 HMBC pulse sequence with gradient and presaturation

1.Phase table

phl: 0

ph2: 00 180 180

ph3: 0 180

ph4: 0000 180 180 180 180
ph5: 01800 180 1800 1800

2.Acquisition parameters
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sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 220ppm (Obtained from the

basic single pulse 3C NMR spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, Os

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jchn: 6~10 Hz (Long range coupling constant of CH)

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 8

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center
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3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared cos or cos

wdw1: Squared cos or cos

sb: 1

sbl: 1

sbs: 0

sbsl: 0

feor: 0.5

fcorl: 0.5

4.Processing

Type wft in command line to perform two-dimensional Fourier transform and display the

2D spectrum in phase sensitive mode. The phase must be corrected in both two dimensions.

The t1 noise can be further eliminated if the t1 noise is strong.

8.10.3 hmbc_gpqf

hmbe_gpqf ié

100 200
0165
100 100 ‘
\
oL Y Zo1 Toros e Tiyer
117 scaime
100 u

Figure 8.35 HMBC pulse sequence with gradient

1.Phase table

phl: 0
ph2: 0 180

2.Acquisition parameters
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sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic

single pulse '"H NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 220ppm (Obtained from the

basic single pulse 3C NMR spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of '3C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, 0.5-2 s

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz  (Short range coupling constant of CH)

jechn: 6~10 Hz (Long range coupling constant of CH)

ns: 8 (or multiple of 8) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 8

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine
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e wdwl: Squared sine or sine

e sb:0.5

e sbl:0.5
e sbs:0

e sbsl: 0

e fcor: 0.5
e fcorl: 0.5

4.processing
Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.

8.10.4 hmbc_gpprqf

hmbe_gppraf e

10, 200
=
013
e 100 100 i
a1 Satdelay ® L 30+05 ci/swhzl Zpl H0+05"ifswhal \ Lipes
acqime
100 100 100
& w2 &

Figure 8.36 HMBC pulse sequence with gradient and presaturation

1.Phase table

e phl:0

e ph2:0 180
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 10 ppm (Obtained from the basic
single pulse '"H NMR spectrum, optimized to the narrowest)

e swl: Spectrum width in indirect dimension is around 220ppm (Obtained from the

basic single pulse 3C NMR spectrum, optimized to the narrowest)
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np: Acquisition points in direct dimension, 1024
npl: Incremental points in indirect dimension, 128
gain: FID signal is not overflowed
frqb: Basic Frequency of 'H transmitter in observed channel

frqohz: Frequency offset of 'H transmitter in observed channel, the center of 'H

NMR spectrum

frgb1: Basic Frequency of *C transmitter in decoupling channel

frqohz1: Frequency offset of 13C transmitter in decoupling channel, the center of 13C

NMR spectrum

pl: 90 degree pulse width of 'H transmitter in observed channel

plvll: The power of 'H transmitter in observed channel corresponding with pl
p2: 90 degree pulse width of '3C transmitter in decoupling channel

plvI2: The power of '3C transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, Os

d6: delay for power switching is 10us

gzlevel: Amplitude level of Z gradient, around 20 (namely 20%)

gtime: Gradient time, 1~2ms

gshape: hsine.grd

gstab: Gradient stabilization time, 0.1~0.2ms

jch: 145 Hz  (Short range coupling constant of CH)

jchn: 6~10 Hz (Long range coupling constant of CH)

ns: 8 (or multiple of 8) scans, depending on sample concentration
dummyscan: Number of scans with no acquisition, 8

satdelay: Presaturation time, ~2s

satplvl: Presaturation pulse power, ~3dB

satfreq: Presaturation pulse frequency offset, frequency difference between

presaturation peak and spectral center

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
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e wdw: Squared sine or sine

e wdwl: Squared sine or sine

e sb:0.5

e sbl:0.5

e sbs: 0

e sbsl: 0

e fcor: 0.5

e fcorl: 0.5
4.processing

Type wft in command line to perform two-dimensional Fourier transform and display the
two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.

8.11 HCCOR (Heteronuclear Chemical Shift CORrelation)

hx_coqf He

20
100 100
0-05 /el Zpl 90705 /awhal o1
100 100
02 w2

A PN

Figure 8.37 HCCOR pulse sequence

1.Phase table

e phl:0

e ph2:018090270

e ph3:0000 180 180 180 180

e ph4:(0)s(90)s(180)s(270)s

e ph5: (018090 270)2 (90 270 180 0)2 (180 0 270 90)2 (270 90 0 180)2
2.Acquisition parameters

e sw: Spectrum width in direct dimension is around 220ppm (Obtained from the basic
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single pulse '*C NMR spectrum, optimized to the narrowest)

swl: Spectrum width in indirect dimension is around 10 ppm (Obtained from the

basic single pulse 'H NMR spectrum, optimized to the narrowest)

np: Acquisition points in direct dimension, 1024

npl: Incremental points in indirect dimension, 128

gain: FID signal is not overflowed

frgb: Basic Frequency of '3C transmitter in observed channel

frqohz: Frequency offset of *C transmitter in observed channel, the center of 3C

NMR spectrum

frqb1: Basic Frequency of 'H transmitter in decoupling channel

frqohz1: Frequency offset of 'H transmitter in decoupling channel, the center of 'H

NMR spectrum

pl: 90 degree pulse width of 1*C transmitter in observed channel

plvll: The power of 13C transmitter in observed channel corresponding with p1
p2: 90 degree pulse width of 'H transmitter in decoupling channel

plvI2: The power of 'H transmitter in decoupling channel corresponding with p2
d1: Relaxation delay, 0.5-2 s

jch: 145 Hz (Short range coupling constant of CH)

deconl: Decoupling switch ‘nny’

decpw1: Pulse width of decoupling, 90us

dectypel: Decoupling modulation mode, www (waltz16 combined pulse decoupling)
decplvll: Decoupling power, around 34dB

ns: 32 (or multiple of 32) scans, depending on sample concentration

dummyscan: Number of scans with no acquisition, 16

3.Processing parameters

si: Fourier transform points in direct dimension, 2048
sil: Fourier transform points in indirect dimension, 512
wdw: Squared sine or sine

wdw1: Squared sine or sine

sb: 0.5
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sbl: 0.5
sbs: 0
sbsl: 0
feor: 0.5
fcorl: 0.5

4.processing

Type wft in command line to perform two-dimensional Fourier transform and display the

two-dimensional spectrum in absolute mode. The t1 noise can be further eliminated if the t1

noise is strong.
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Chapter 9 Spectrum Printing

9.1 Start to print

Click on the menu bar File to select Print, or directly click the toolbar print button ©*

to open the print page shown in Figure 9.1.

Eile View
BM@AAOD ™% %k xRl T L
I*PrintPreview
I Select
) title
& logo
) spectru... 25€6
2 params

2086

UJIJH_UMMJM_M .WWMJL I |

8 3 2 1 fopm]

Figure 9.1 Print page

The top left corner is the descriptive information, which can be filled in or deleted as
needed.

The toolbar of the printing interface includes an array manager, a spectrum display and
adjustment tool, which can zoom the spectrum and move it up and down, left and right. The
usage method is consistent with the toolbar of the software main interface.

Place the mouse in the spectral area. The right mouse button menu is shown in Figure
9.2. You can check whether to display peak search results (Show peaks), integral lines (Show
integral lines), integral labels (Show integral labels), electronic signature (Show electronic
signature), etc. You can also open the “Properties” interface to set the color and line width of
the spectrum. Selecting “Enter Zoom” will enter the zoom mode to zoom in or out of the

spectrum. Selecting “Delete” will delete the spectrum.
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+ Show peaks |
v Show integral lines
+ Show integral labels
Show electronic signature
= Properties
Enter Zoom
Delete

Figure 9.2 Right mouse menu in spectrum area

Place the mouse in the parameter area. The right mouse button menu is shown in Figure
9.3. Click “Edit” to open the parameter editing dialog box (Figure 9.4). You can select the
acquiring parameters and processing parameters displayed on the printing interface. The
check mark indicates that the parameters are displayed in the parameter area. Selecting
“Delete” will delete the parameters in this area. Selecting “Load PS Parameters” will retrieve
the pulse sequence related parameters and display them in the parameter area.
Edit '

Delete
Load PS Parameters

Figure 9.3 Right mouse menu in parameter area

[ edit parameters | X

Acquparams Procparams

Filter: ‘
Name Value ~

sample
expname  Proton
solvent C6D6
[ ]lockfreq 61.378083
Dusemame admin
D magnet AS400
[ ]console QUANTUM-I
[ ]probe probehead

D tempstart 22.788
tempfinish ~ 22.786
Dtl’mesubml’t 2019-03-28 16:4...
[ ]timestart 2019-03-28 16:4..
timefinish ~ 2019-03-28 16:4...

pulseseq s1pul

Dacqmode dqd v
Cancel

Figure 9.4 Parameter edit dialog
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On the print page, click on the menu bar View and select “Actual Size/Adaptive Size” to
adjust the page display size. Actual Size is shown in Figure 9.5 and Adaptive Size is shown

in Figure 9.6.

11‘ |

Figure 9.5 Actual size

1 5|

Figure 9.6 Adapt to window size

Clicking on the menu bar View to select Page Setup will bring up the page setup dialog

shown in Figure 9.7.
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Size: A4 e
Crientation

() Portrait (®) Landscape

Margin{mm)
Left: |15 = Right: |15 =
Top: (15 = Bottom: |15 =

Figure 9.7 Page setup dialog

Size: Paper size, optional A3, A4 or AS.
Portrait: Vertical, as shown in Figure 9.8.
Landscape: Horizontal, as shown in Figure 9.9.

Margin (mm): Page margin, you can set up the left, right, top and bottom margins.

[~ p——
File View
BMmB@AQMW ™% kw xRN TF 2

[ PrintPreview 32

5.066-]

4085
3586
3.085-]

2588

s

I otoes

i

Figure 9.8 Vertical display
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B spectrum Printing - o x
File View

Blhaaa@oo x xk xikiles T2
[ PrintPreview 3 |

sE6—
3. 480095087

0
599, o009386
-3.302212

45

=

FROCESSING
fgh

i
E
sbs

o viy exponenti
z8 ok 1%

1E8

[opml

Figure 9.9 Horizontal display

Click View to select “Preferences” and the settings dialog box shown in Figure 9.10 will

pop up. You can set colors, fonts, etc. as needed.
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.| Preferences

Color

color of title -
color of parameters -
background color
color of border -
color of grid
color of axis -
color of 1D spectrum -

Font

font for parameters Arial / 13 / NORAML
font for title Arial / 17 / NORAML

Other
Line width i
Show Left Axis O
Show Right Axis O
Show Top Axis O
Show Bottom Axis il
. [
Show Title
Show Grid O
[E]

Show Border

X Uni
Resolution

Figure 9.10 Settings dialog

9.2 Document Output

In the print interface, clicking on the menu bar File, as shown in Figure 9.11. There are
the following Export options, which can be exported to image, pdf document, vector image
(SVG) and other formats.

File | View

Export to Image

Export to PDF k
Export to SVG

Save Template

& Print

E Exit
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Figure 9.11 File options

Select “Export to Image” to export the picture format file, and the picture resolution
selection dialog box will pop up first. As shown in Figure 9.12, the resolution parameter dpi

can be set to 120, 360 or 600. The larger the value, the clearer the picture.

EJ set dpi U X

Figure 9.12 Picture resolution selection dialog

After selecting the resolution dpi, click the OK button. The picture save dialog box
(Figure 9.13) pops up, and the output picture types include bmp, jpeg, and png. Users can
choose the storage path, file name, and save type according to their needs, and click the Save

button to complete the picture output operation.

B save 2 s
A4 B 3 ThisPC » Desktop » v | O Search Desktop
Organize v Mew folder e o
@ Vendors-Supplie A Name 5 Type Size 2
@ OneDrive - Persor ai 177 File folder
@ Data File folder
N T o @ Prof. Yan Data File folder
_ 3D Objects @/ Siltech MNova File folder
P Desktop @ SpinStudiol-1.6.5-2020061%-release File folder
& Documents Q_ Tnmr MNMR File 1,008 KB
& Downloads B 1H spectrum 13N and 13C standard.pdf 0 KB
2 | 3-diflucromethyl-1-fluorobenzene.pn 263 KB
B Music & y Py
= Pict & 13CH30H-dmso-T1-d1-600sec bt Text Document KB
ctures _
= | 2021-04-18_19-41-30.pn 4/19/2021 7:41 PM PIG File 41 ke
B vid &l png .
ideos

File name: ~

Save as type: | Al Files(*%] v

 HideFoders Conce

Figure 9.13 Save picture dialog

Select “Export to PDF” to export pdf documents, as shown in Figure 9.14. You can
choose “Export to PDF (Default)” or “Export to PDF (High-resolution)”, and there is a
difference in resolution between the two. After selection, the dialog for exporting pdf

documents will pop up (Figure 9.15). The default file name is
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“l Year month day hour minute second”. Users can also choose their own storage path,
modify the file name, and click the Save button to complete the pdf document output

operation.

[File] View
Export to Image _|__:(‘)_('_‘!: S S T
Export to PDF » | Export to PDF(Default)
Export to SVG ‘ Export to PDF{High-resolution)

Save Template
& Print

Exit |

Figure 9.14 Selecting dialog for exporting pdf documents

B sevenes x [
4 EA > ThisPC » Deskiop » v B Search Desktop
Organize » New folder iEE (7]
~
[0 This pC A Name Date modified Type Size
- 3D Objects ai .77 32 File folder
P Desktop o Data 3/ File folder
a Documents @ Prof. Yen Data 107 File folder
@ Siltech MNova 17 File fold
-} Drownloads X > o g
@ SpinStudiol-1,6.5-20200619-release 10 File fol
& Music B8 1H spectrum 15N and 13€ standard.pdf 33 Wi 0Ke
& | Pictures B 57029-1,pdf a5, Microsoft Edge P., 0KB
i Videos B 96722.pdf 471 Microzoft Edge P.. 49 KB
2 05(C) B3 5i20 with and without Filter,pdf 12, Microsoft Edge P 51KB
B2 Sumitomo 570260 16-128.pdf 42 Microsoft Edge P... 55 K8
o Network
v
File name: | Proton_: ~
Save as type: | *.pdf W
~ Hide Folders Cancel

Figure 9.15 Dialog for saving pdf document

Select “Export to SVG” to export the vector diagram, and the dialog box for saving
vector diagram (Figure 9.16) will pop up. The default file name is
“l Year month day hour minute second”. Users can also choose the storage path and
modify the file name independently. Click the Save button to complete the vector diagram

output operation.
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B savess X
4 BB > ThisPC > Desktop » v B ©  Search Desktop
Organize v Mewfalder B @
A Quantum OneP ~ Mame Date modified Type Size

File foldes
File folder

o Screenshots L1797
o Software
- Vendors-Supplie

| Data
@ Prof. Yan Data
@ Siltech MNova
& SpinStudiel-1.6.5-20200619-release

File folder
File folder
File foldes

@ Onelrive - Persor

@ This PC
- 3D Objects
| P Decktop
"_:_ Documents

-} Downloads

S0 oo 2003-03-18_00-18-27.0w,

Save astype: | svg e

~ Hide Folders Save Cancel

Figure 9.16 Dialog for saving the vector diagram

9.3 Save printing template

Click File on the menu bar of the print interface, as shown in Figure 9.11. Select Save
Template, and a save print template dialog box will pop up (Figure 9.17). You can save the
description information, the location, size, font, font size, and parameter names and
parameter grouping information in the parameter area of the current print interface. The print
template will be saved in the system print template directory, and users can directly switch to

use it when selecting the print template in the processing parameter interface.

File name

Figure 9.17 Dialog for saving printing template
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9.4 Printing

In the print interface, click on the menu bar File to select “Print”, or click on the button

“ 1in the toolbar to open the print dialog box as shown in Figure 9.18.

() Pages:

- _

a Print b 4
Generst

Select Prnter

sl P = Micresoft XPS Docy
i MAGACCTPRINTER I MPISCRACE (HP Co
T Microsoft Print to PDF 7 OneMote for Winde
< >

Status: Ready CPrrttafile = Preferences

Location: :

Commeri; Al

Page Range

@A Number of copies: ’1_?

() Selection Current Page

Collate

22 33

Enter ether a single page number or a single
page range, Forexample. 512

Cancel

Figure 9.18 Print dialog box

Users can choose printers according to their own needs, page range settings, number of

copies settings, etc. After setting up, click on “Print”.

If the printer is not installed, you can also select “Microsoft Print to PDF” in Figure 9.18

to export the pdf format file, as shown in Figure 9.19.

B ssve Print Cutput As 3%
4 Hl > ThisPC » Desktop > v 0 Search Desktop
Organize v New folder - @
A2 QuantumOneP *  Name - Tpe v
o Screenshots 177 File folder
o Software Data File folder

5| Vendors-Supplie

@ OneDrive - Persor

@/ Prof. ¥anData
@ Sittech MNova
@ SpinStudiol-1,6.5-20200619-release

File
File falder
File folder

138 This PC &3 1H spectrum 15N and 13C standard.pdf Microsoft Edge P, oKe
¥ 3D Objects B 57020-1.pdlf Microsoft Edge P oKke
| P Desktop & 96722.pdf Microsoft Edge P... 49K8
£ 0 Si29 with and without Filter.pof Microsoft Edge P... K8
2 o o= l
| Dacumen =
= Sumitomeo 570290 16-128,pdf Microsoft Edge P K8
& Download: s 9
ok Borlozts. G
File name: || v
Save astype: PDF Document (pdf) -
A Hide Folders E Gancs|

Figure 9.19 Export .pdf file
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