
Author : Date :Training Material Number :

Varian NMR Manual
(Agilent NMR)

Standard Operation

Training Course

UMAL-1507-01 Sun-Phil Han 2022-11-10E-mail:      okno1234@unist.ac.kr



1. Software



OPENVNMRJ

https://github.com/OpenVnmrJ/OpenVnmrJ/blob/master/Install.md

OpenVnmrJ 3.1A

CentOS: Versions 7.5, 7.6, 7.7, 7.8, 7.9
RHEL: Versions 8.4
AlmaLinux: Version 8.4
Ubuntu: Version 20.

OpenVnmrJ 2.1A

RHEL/CentOS: Versions 6.8, 6.9, and 6.10
RHEL/CentOS: Versions 7.5, 7.6, 7.7, 8.1, and 8.2

https://openvnmrj.org/



2. Turn on /off
& Reset Hardware



How to reset Console

1. Open terminal
2. Type su acqproc on terminal

(Disconnect Workstation <-> NMR console communication)
3. Push reset switch on mater board of NMR Console
4. Type su acqproc on terminal

(Connect Workstation <-> NMR console communication)
5. Click Setup hardware (reset software/hardware configuration)
6. Click Reset pneumatics (reset air flow control unit)
7. Click Reset VT (reset Temperature unit)
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su acqproc
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How to reset Workstation (PC)

1. Open terminal
2. Type su acqproc on terminal

(Disconnect Workstation <-> NMR console communication)
3. Reset Workstation (PC)
4. Push reset switch on mater board of NMR Console
5. Type su acqproc on terminal

(Connect Workstation <-> NMR console communication)
6. Click Setup hardware (reset software/hardware configuration)
7. Click Reset pneumatics (reset air flow control unit)
8. Click Reset VT (reset Temperature unit)
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su acqproc
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How to Turn on-off Console & Workstation

<Turn off Console & Workstation>
1. Open terminal
2. Type su acqproc on terminal

(Disconnect Workstation <-> NMR console communication)
3. Turn off Workstation (PC)
4. Turn off NMR Console

<Turn on Console & Workstation>
1. Turn on NMR Console
2. Turn on Workstation (PC)
3. Double click ‘openvnmrj2.1’ (Automatically run ‘su acqproc’)
4. Click Setup hardware (reset software/hardware configuration)
5. Click Reset pneumatics (reset air flow control unit)
6. Click Reset VT (reset Temperature unit)

su acqproc2



How to change NMR probe

1. Lock off
2. Z0 is 0
3. Regulate Temp off
4. Air flow off
5. Replace NMR probe
6. Choice Current probe
7. Click Setup hardware (reset software/hardware configuration)
8. Click Reset pneumatics (reset air flow control unit)
9. Click Reset VT (reset Temperature unit)
10. If it is not work, follow ‘How to reset Console’.
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3. Quick 
Guide



3-1. Automation



Automation
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Automation
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3-2. Manually
operation



Process
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Process
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Change sample



4. Start tab



Start - Shim

Read shims from pars
: Read shim from experiments

(실험방에서 shim-map을가져옴) 

Read default shims
: Read shim from Gradient shim-map

(Gradient shim-map을가져옴)  

Save1(2) / Read1(2)
: Save & Read from Temp1(2)

(임시파일로저장및불러오기)  

Save shims / Read shims
: Save & Read from “specific name”

(임의의이름으로저장및불러오기)

Ex) D2O, DMSO, 20220615-ABCD, etc..  



Start – Spin

Spin
Type 20
Enter
Click  

Spin-> Improve shim on X, Y axis

https://medicine.uiowa.edu/nmr/sites/medicine.uiowa.edu.n
mr/files/wysiwyg_uploads/Shimming%20an%20NMR%20Mag
net.pdf



Start – Temp

Temperature
Type 50 (target temp)
Enter
Click  

VT flow cause temp gradient.
Stabilization time: 5 – 15 min

Limit VT air flow -> 6 °C / min
Extremely temperature change
could break Quartz in Probe.



5. Acquire tab



Acquire tab

nt (NS) 
number of scans 

ss (DS)

bs (type tr)

aq (AQ)

AQ = TD * dwell time

D1 (D1)

pw (P1)

tpwr (plw1)

= rga (Bruker)

Spectrum width (SW)

Spectrum center (O1)

de
(Prescan delay)



6-1. Lock



Lock (Auto)

1

1



Lock (Manual)

21

3 Increase Power, Gain on Maximum

4

4 Find Proper Z0

5



Lock (Manual)

6 Decrease Power, Gain
7

7

On resonance



6-2. Tune & Match



Tuning and Matching

<Tune method>
1. Click Auto tune
2. Type protune on command line
3. Type protune(‘calibrate’) on command line
4. Probe -> Tune sweep -> Manual tune

2. Type protune

1. Click Auto tune

4. Probe -> Tune sweep -> Manual tune



Protune(‘Calibrate’)

3. Type protune(‘calibrate’) on command line

1

2

3

4

Change 13C(X) ->    Tune(2) Match(3) -> 
Change 1H ->    Tune(0) & match(1)
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Manual tune (Original process)
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Manually control tune stick



6-3. Processing



Transformation

21

Type wft



Process tab

Zero-filling
(complex point * 2~4)

Referencing

Auto intensity control
(Type vsadj) 

Auto phase correction 
(Type aph)

Fine Maximum intensity on peak
(Type nl)

Set 
integration 

value

Diagonal 
correction
(Type dc)

Baseline 
correction

on 
Integration area

(Type bc)



Process tab

Line broadening (LB) 
1H: 0.6 ~ 1

13C: 3

Zero-filling
(Complex point * 2~4)

Linear Prediction (LP)
: 2 ~ 3 (Case by case)

Cut off FID signal for Aring (ringing)

ex) Short T1 experiments_17O, 23Na, 79Br, 127I, etc..)



Process tab

Show integration line 
or not

Show PDF

Show
sequence 
manual



Side tab

Manual 
Zoom

Integration

Axis on/off

Intensity or 
height

Phase 
correction

Zoom 
out

Zoom 
In

Full

Show 
FID

Show 
Spectrum



7. Maintenance



Shim

Affecting factors for Shimming
1. Temperature gradient (Convection effect)
2. Sample tube (Camber, Thickness, Scratch, Material quality, Impurity contents) 
3. Sample height
4. Sample (Concentration, Paramagnetic species, Impurity, Ion/salt, Particle)
5. Solvent (Viscosity, Dielectric constant)

Axial shims(on axis): Z1, Z2, Z3, Z4, Z5, Z6, etc..
Radial shims(off axix): X, Y, XY, XZ, YZ, X2Y2, etc..
Ex) X = X+Z0, XZ = X + Z1 Transverse plane 

(Radial)
X, Y shims

Longitudinal plane 
(Axial)
Z shims



Class of shim coil

https://scs.illinois.edu/system/files/inline-files/ShimmingNMR_Magnet.pdf

Doped 1% H2O in D2O
(0.1 mg/ml GdCl3 in sample)

Bruker 400 MHz linewidth 4 Hz
Varian 600 MHz linewidth 6 Hz



Manual shim

At least 30 min (1 cycle)
Poor shim -> Long time (3-4 cycle)

1
2

3
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Shim value +/- 32767

1. Z1 (+/- 10)
2. Z2



Manual shim

<Routine shim>
1) Spin off
2) Adjust Lock level 80
3) Z1 -> Z2 -> Z1
4) Z3 -> Z1 -> Z2 -> Z3 -> Z1 -> Z2
5) Z4 -> Z1 -> Z2 -> Z4 -> Z1 -> Z2
6) Turn off spin -> Repeat step 3), 4), 5)
7) Turn on spin -> 3)

<Line shape sample>
1H: CHCl3 in Acetone-D6
13C: Dioxane in Benzene-D6

<Remove spinning sideband>
1) Spin off
2) Adjust Lock level 80
3) X-Y-X-Y
4) X-ZX-X
5) Y-ZY-Y
6) X
7) XY-ZXY
8) X-Y-X-Y
9) Spin on
10) Z4 (asymmetry peak)
11) Z3-Z1-Z2



Shim editors

Tools > Standard Calibration Experiments > Shim Editor

Lineshape sample 
1H: CHCl3 in Acetone-D6
13C: Dioxane in Benzene-D6
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Create Gradient shim-map (Simple)

2

34

5

1H shimming: 10% H2O in 90% D2O
2H shimming: Doped 1% H2O in 99% D2O
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Create Gradient shim-map (Manually)

1

2
3

4

6

7

Type ds(1)
Set Window size (check height and Hz)
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Create Gradient shim-map (Trouble shooting)

1
2

Not works Gradient Autoshim on Z

Try to use 3D shim or Shim editor



Finish shim-map

Finish spectrum



3D shim

2

3

At least 30 min for 1 cycle
Poor shim -> Try to use manual shim or shim editors

1


