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Size of the rf coil
= area of sample

Center of
the coil

that is measured

Sample centering

Place spinner on top of insertion tool and push sample
through to the bottom

The rectangle marking the size of the rf coil should be
“filled” with sample

For samples with lower filling height, you can carefully pull
the tube out of the spinner until the rectangle is “filled” with
liquid. If the bottom of the tube is inside the rectangle then,
add more solvent

There should be no liquid-gas or liquid-solid interfaces within
the rectangle, otherwise this might lead to lineshape distortions

Do not push the tube further into the spinner after taking it out of
the insertion tool! The bottom of the tool marks the bottom of the
probe, if the sample sticks too deep in the spinner, the tube might
break while inserting it into the magnet!
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lock
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. Paste Dataset || Read Pars.

tg rga Zg

apk abs n send to server

Browser | Last50 | Groups |

o] /opt/topspin3.6.2 /data/roesky/mn

o] fopt/topspin3.6.2/data/schneider/MT
o] /opt/topspin3.6.2/data/schneider/RvA
o[ /opt/topspin3.6.2/data/schneider/acg
o [] /opt/topspin3.6.2/data/schneider/bs
o] /opt/topspin3.6.2/data/schneider/dd
o ] /opt/topspin3.6.2/data/schneider/dd-mh
o] /opt/topspin3.6.2/data/schneider/dd_mh
o [ /opt/topspin3.6.2/data/schneider/fs
o] /opt/topspin3.6.2/data/schneider/gs
o] /opt/topspin3.6.2/data/schneider/ja
o] /opt/topspin3.6.2/data/schneider/js
o [] /opt/topspin3.6.2 /data/schneider/kw
o] /opt/topspin3.6.2/data/schneider/la
o[ fopt/topspin3.6.2/data/schneider/mf
o] fopt/topspin3.6.2/data/schneider/mh
o] /opt/topspin3.6.2/data/schneider/na
o ] /opt/topspin3.6.2/data/schneider/sb
o] /opt/topspin3.6.2/data/schneider/sf
o [ /opt/topspin3.6.2/data/schneider/sjkf
o ] /opt/topspin3.6.2/data/schneider/tsr
o] /opt/topspin3.6.2/data/schneiderfyz
o] /opt/topspin3.6.2 /data/siewert/ad
o] fopt/topspin3.6.2 /data/siewert/if

o] /opt/topspin3.6.2 /data/siewert/ktk

o] /opt/topspin3.6.2/data/siewert/Ip

o] fopt/topspin3.6.2/data/sindlinger/cps
o] fopt/topspin3.6.2/data/sindlinger/cth
o ] /opt/topspin3.6.2/data/sindlinger/js

o] /opt/topspin3.6.2/data/sindlinger/in

o [ /opt/topspin3.6.2/data/sindlinger/mg
o ] /opt/topspin3.6.2 /data/sindlinger/th
o] /opt/topspin3.6.2 /data/stalke/act
o] /opt/topspin3.6.2 /data/stalke/ad

o] /opt/topspin3.6.2 /data/stalke/ak

o[ /opt/topspin3.6.2/data/stalke/bachelor

b
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Data browser

Depending on the TopSpin version,
the design might be somewhat different,
but the operation stays the same

Sample temperature

Sample status

Measurement

queue

Command line

Amplifier Control Acquisition information

no acguisition running

Fid Flash

Lock

Sample Shim Coil

2 Temperature
“- 303 K \/

Spooler

queued: 0

delayed: 0
25.0 cron: 0

[Celsius]

BSMS status message

Autoshim g Locked @ Error

Time
15:06:40
Mar 16




Sample insertion and ejection

Sample

-> first check whether there already is a sample inside .
#‘? No sample inside the magnet

-> enter command ej in the command line to activate air stream
-> wait until previous sample is ejected (if necessary)

. e Sample
-> put down sample onto air stream and enter command ij e lift/ai
-> after ejection of your own sample, turn off the air stream with ij, ﬁ Sample lift/air stream on
even if you don’t inject a new sample Sample
'_“ Sample inside the magnet (non-spinning)
Sample
‘iF’ Sample inside the magnet (spinning)

Young NMR tubes are heavier than conventional tubes and sometimes take longer

to eject. If the sample eject does not work and you are sure that there still is a sample
inside, you can increase the air flow carefully stepwise to max. 1200 Iph. To achieve this,
double-click on sample temperature and change the target gas flow. Please reset the air
flow to the initial value afterwards (usually 400 to 600 Iph). If you are uncertain about
anything, do not hesitate to ask the technicians!



Sample lock

Solvents table
& Solvent Description
-> field frequency locking is performed on the deuterium signal of the solvent and Acetic acetic acid-d
. . . . . . . . Acetone acetone-d6
is required for gradient shimming and to counteract the magnetic field drift for 20214 Tetrachlorethan
CeD12 cyclohexane-d12
longer measurements e e
-> enter command lock into the command line, a table with all available solvents opens, cp2ci2 dichlormethane-d2
CD3CN acetonitrile-d3
select your solvent and press ok CD3CN_SPE LC-SPE Solvent (Acetonitrile)
-> alternatively, enter command lock *solvent name* and press enter (e.g. lock thf for CoeoP-SE Le-SPE Solvent (Methanol-d9
locking on THF-dg, for names of solvents as saved on the device enter lock or edlock CH3CN+D20 HPLC Solvent (Acetonitril/D20)
A . . . CH30H+D20 HPLC Solvent (Methanol/D20)
to open solvent table, entry in command line is not case sensitive) D20 deuteriumoxide
. . Dioxane dioxane-d8
-> locking usually does not take longer than 1 min o ety fommeide
-> repeat for every new sample with a different solvent than the previous one DMSO dimethyisulfoxide-d6
EtOD ethanol-d6
H20+D20 S0%H20 and 10%D20
HDMSO 90%DMSO0 and 10%DMSO-d6
Juice fruit juice
MeQD methanol-d4
Plasma blood plasma
Pyr pyridine-ds
T_H20+D20+Me4NC| (CD3)4NCl in 90%H20 and 10%D20, for NMR thermometer
T_H20+D20+NaAc sodium acetate in 90%H20 and 10%D20, for NMR thermometer
T_H20+D20+Pivalate pivalate-dsS in 90% H20 and 10% D20, for NMR thermometer
T_MeOD methanol-d4, for NMR thermometer
TFE trifluroethanol-d3
[ e tetahydofwran |
Tol toluene-ds
Urine urine
(o]




Sample lock

How do | know whether my sample is locked?

-> open BSMS window (doulbe-click on sample button)
-> check the color of the Lock On-Off button in the main menu

(red = lock off, green = lock on)

BSMS Control Suite =@ X BSMSs Control Suite CIEC)
Main Imck/Leve\ Shim | Autoshim | Service | Log | Help IMain ock/Level | Shim | Autoshim | Service | Log | Help
—
Lock ‘ Phase Power ‘ Gain Shim Lock ‘ Phase ‘ Power ‘ Gain | Shim
QK
Phase Power ‘ Gain Phase ‘ Power ‘ Gain
o
UFT } SPIN Measure \ Rate - UFT \ SPIN | Measure \ Rate
SHIM SHIM
s 2 |2 | 2 | = e P VT e
X | xz X j Xz
Yy | v vy | vz
XY XY J
X2-y2 X2-y2
STD BY STD BY
Previous Actual Step Previous Actual Step
Absolute Absolute
Difference Difference
Stepsize Stepsize
STD BY STD BY

Shut down BSMS
Shut down BSMS | Shut down BSMS before switching BSMS off

Config
v] External

Shut down BSMS
Shut down BSMS

Config
v] External

Shut down BSMS before switching BSMS off

Sample: down missing up Shim coil temperature

303 K

Sample: down

missing up Shim coll temperature

303 K

Lock display (usually on
the right side of the screen)

If the lock display should be closed
for some reasons, enter lockdisp into
the command line




Tuning and matching the probe

-> adjustment of the probe to the correct radiofrequency
(e.g. 400 MHz for *H, 100 MHz for 13C etc.)

-> open data set which you would like to use, then enter command
atma

-> automatic tuning and matching will be performed for the nuclei
contained in the open data set (one for non-decoupled 1D
experiments, two for decoupled 1D and 2D experiments)

-> atma usually takes less than 1 min

-> repeat atma for each experiment containing a new nucleus

: 2 WOBB: test_sample_40lh 1 1 joptitopspin3.6.2/data/stalke/fr

("Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | Structure | Plot | Fid | Acqu

IZHBn E

— =|
L E@0
standard 1H: 30deg flip angle, sw=24ppm, aq=25s, ns=8, expt=52s @
wWobble [ =
TUMENUC = 1H
TUMEFREQ = 400.156 |
CENTERFREQ = 400.132
T WESW = 4 L
/ WBST = 1624
/ g
e / K
<
\ / \ o
/ R=]
=]
| ™
)
R=]
o
~
\
)
R=]
\ g
-
T = T T
399 401 [MHz]
Amplifier Control Acquisition information Sample [ Shim Coll [POWCHK[ WTU Spooler BSMS status message Time
une lr'\uc\eus: 1H Temperature [Celsius] | queued: 0 15:44:59
une frequency: 400.156 n \/ delayed: 0 Mar 16
(Center frequency:400,132 U 303K 250 |eron: 0| Autoshim& Locked & Error

The dip is supposed to be on the red line marking the resonance frequency of
the tuning nucleus and as deep as possible




Switch to 2nd nucleus Exit atmm window

Tuning and matching the probe (if available)

S E@ 0

-> tuning and matching can also be performed manually using

the command atmm
-> manually adjust dip by clicking on the respective buttond on the

atma control panel that automatically opens when executing

atmm
-> tuning moves the dip left and right, matching up and down

. . . . . . : : test_sam| opt/topspin3.6. 2/data/stalke/fr ; ‘@ K
-> atmm is required especially for the first time measuring a I e T e N T
certain nucleus IS SO0 _
standard 1H: 30deg flio angle, sw%24ppm aq=>5s, ns=8, expt=52s E
: wobble | =

TUNEFREQ = 400.124

T
4000

2000 3000

T T
1000

2 | @QEN St e-HT T O (P Wl Y lock atma tg rga 29
-l Atmacontrol T - m@@ EFT LA w efp apk absn  sendto server CENTERFREQ = 480.132[
5~ File Optimize Help = WBSW = 4 +
19 Nucleus ple_40lh 2 1 /optitopspin3.6.2/data/stalke/fr . = i A R A R o' ®
Nucleus Selection ars [ AcquPars | Tite | PulseProg | Peaks | Integrals | Sample | Structure | Plot | Fid [ Acqu |
& 1H &l P L
W = log fip angle, sw=24ppm, ag=>5s, Ns=8, expt=525 ;E.
. Votble =
b TUNEBNLC = 1H "
<<<|<<| < | = [=> [>=> P TUNEFRED = 400,168 Save nucleus position?
CENTERFREQ = 480.132 Nucleus: 1H
s - 4 Solvent: THF
qc Matching ST = 1624
Fine lo
LS
8
L T
<<<| <z | < | > | = [mes
~H4PA BBO 40051 BBF-H-D-05 Z SP THF [
=l o | LI L
Lo
-1
i m
mulL
- F
B (=3
i =2 S PR
+ 401h ~
-standard 1H: 30deg flipand
5.2/data/stalke/j 3 LS
5.2/data/stalke/jk B 2 :
5.2/data/stalke/tn r T T T T T T ZT T T T T T T T T T
5.2/data/standard bl 399 400 401 [MHz1
5.2/data/steinem 3
5.2/data/suhm |
5.2/datajtietze =1
T
b [MHz] 9




Gradient shimming

-> shimming is performed to increase the homogeneity of the magnetic field at the
position of the sample

-> additional small magnetic fields into different directions are induced to correct
residual inhomogeneities

-> fastest and easiest way to shim the sample is via the use of automatic gradient
shimming (only works when the sample is locked!)

-> enter command tg into the command line and the TopShim window opens

-> press start button to start shimming process (usually takes approx. 2-5 min)

-> alternatively, the command topshim can be used (only gradient shimming will
be performed without opening the TopShim window)

TopShim EO
[Shim | Report | Senvice |

SHIM

Dimension ® 1D 2 3D
Optimisation |50hfer1t's default ‘ v|
Optimise for |1H ‘v|
Use Z6 L]

TUNE

Before |ZX-YxZ-vzZ-Z |
After |0ff ‘v|
Only O

PARAMETERS

]

STATUS

net running

CONTROL

Eﬂ tof ‘ Help l Close ‘
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Gradient shimming

-> when shimming is successfully completed, the results can be viewed in the
TopShim window under the tab ,Report”

-> the final BO stdDev indicates how well the automatic shim performed

-> the smaller the value, the more homogeneous is the magnetic field

-> for standard organic samples, the value should be lower than 0.4 Hz

TopShim
[ shim || Repert | Senvice |

1D SHIMMING
Parameters:
maximum arder = 5
probe = 7116098 0825
solvent = THF
shim nucleus = 2H
nucleus optimised for = 1H
olp (fromlock) = 1.73 ppm
selective excitation width = 1.0 ppm
optimisation parameters = Is
linewidth 1H = 0.10 Hz
envelope shape [ strictness = 2.00 / 200
Results:
tune lock level increase = 1.0
initial BO stdDev = 14.58 Hz
EAETESIE P=Be=ap=magition = 0.00 cm
final BO stdDev = 0.21 Hz { improvement = 68.6

shim changes:

d -37

Z2 +5356
Z3 -394
Z4 +3625
Z5 +923
X s
HZ S Silks]

Y -639
YZ +15

duration = 1 min 35 sec
completed successfully
finished Tue Mar 16 15:37:30 2021

11



Bad shim

-> when signal distortions are observed in the spectrum, this might indicate a bad shim
-> in case of a bad shim, all signals in the spectrum are equally affected by the same distortions
-> when signals are asymmetrically distorted, an inhomogeneous sample might be the reason

example for bad shim I A
split at the top

S

tailing to the left side

T
400

T
300

T
200

T
100

12



What to do when the shim is bad?

[ Main | Lock/Levell | Shim [JAutoshim | Service | Log | Help |
LOCK & SPIN I_I
S e | Pover [ can PN
SHiM
1) Adjusting the shim by hand i 22 2 P T | -
X XZ XZ2 XZ3
-> open BSMS window (double-click on sample button) and go to the shim menu X Xz Xz Xz
-> click on the respective shim coil and turn the mouse wheel to change its value X XE . .
) ] . xayz | oayaz shim coils of av400
while watching the lock signal - J
-> |lock signal goes up: shim gets better, lock signal goes down: shim gets worse -
-> when lock signal reaches top of lock display, click on Gain and turn the mouse
wheel to adjust height of lock signal <
Previous Actual Step :
Absolute 5992 5992 + | | Reset
-> usually, the adjustment of the coils Z, 72, 73, X, XZ, XZ?, Y, YZ, YZ? is fully sufficient Difference 0 o ]
Stepsize_
-> proceed like this: 7->72->73 ‘ 1
X > XZ ->7 |_smsyr |
Y->YZ->Z
X ->XZ2%->7?
Y ->YZ? ->7?
-> if you see a major change after optimizing e.g. Z?, go back to Z and start the
row anew
Sample: down missing up Shim coil temperature
o 303 K

13



What to do when the shim is bad?

2) Read a shim file performed on a calibration sample

-> enter command rsh into the command line,
a table with saved shim files opens
-> select newest shim file called cdcl3 or
Sucrose_3D and click on read cdel3_13.02.25

(make sure it was saved on the correct ;1 Soe]
probe, usually, PABBI is inside av400) ——
-> execute TopShim again (either via tg or mm-thf

. lineshape_rot
topshim) TSR_RT

TSR_2_-85

mim
Sucrose_3D0_11.04.24
cdcl3_BBI

lineshape _BBI

sucrose_3D
lineshape _BBO
Is_nospinning
Sucrose_3D
INaHMD5_thf
Bodipy
SnCl2_Stamm
simplexend
tune_and
tune_beg

h0Q

BE!
Thu, 13 February 2025 10:38:19
Thu, & February 2025 10:38:44
Wed, 15 January 2025 10:44:08
Fri, 29 Movermnber 2024 11:18:13
Fri, 11 QOctober 2024 13:06:04
Tue, 24 September 2024 11:58:25
Wead, 4 September 2024 15:53:10
Sun, 18 August 2024 12:18:37
Maon, 17 June 2024 19:25:04
Thu, 11 April 2024 12:49:13
Tue, 9 April 2024 12:33:13
Tue, 9 April 2024 12:24:15
Tue, 9 April 2024 12:02:21
Wed, 3 April 2024 10:53:54
Tue, 12 March 2024 11:34:23
Tue, 19 March 2024 11:26:05
Fri, 15 December 2023 09:57:52
Tue, 7 Movernber 2023 13:00:44
Tue, 24 October 2023 14:320:08
Tue, 26 September 2023 10:55:21
Tue, 26 September 2023 10:55:21
Tue, 26 September 2023 10:44:49
Tue, 26 September 2023 10:44:439

o N N o - i i T R R S e | O

e

5 mm PABBI 1H/139F/D-BB Z-CRD Z120175/0002
5 mm PABBI 1H/139F/D-BB Z-GRD Z120175/0002
5 mm PABEI 1H/13F/D-BE Z-CRD Z120175/0002
5 mm PABBI 1H/13F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/132F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/19F/D-BE Z-GRD £120175/0002
5 mm PABBI 1H/19F/D-BB Z-GRD Z120175/0002
5 mm PABBI 1H/15F/D-BB Z-GRD Z120175/0002
5 mm PABBI 1H/19F/D-BE Z-CRD Z120175/0002
5 mm PABBO BB/13F-1H/D Z-GRD 7116038/0825
5 mm PABBI 1H/132F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/19F/D-BE Z-GRD £120175/0002
5 mm PABBI 1H/19F/D-BB Z-GRD Z120175/0002
5 mm PABBO BB/15F-1H/D Z-GRD Z108618/0035
5 mm PABBI 1H/139F/D-BE Z-CRD Z120175/0002
5 mm PABBI 1H/13F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/13F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/13F/D-BB Z-GRD 7120175/0002
5 mm PABBI 1H/19F/D-BB Z-GRD Z120175/0002
5 mm PABBO BB/19F-1H/D Z-GRD Z108618/0035
5 mm PABEO BE/13F-1H/D Z-CRD Z108618/0035
5 mm PABBO BB/13F-1H/D Z-GRD Z108618/0035
5 mm PABRO BR/13F-1H/D 7-CRD 7108618/0035

[[]Set also lock parameters

[aesa ]

Write || View || Delata || Close |

14



Adjusting the receiver gain

-> signal emitted from the sample is enhanced by receiver gain

-> receiver gain is automatically determined by the spectrometer
when entering the command rga

-> alternatively, a certain value can be chosen by entering rg

-> the receiver gain is small for concentrated samples and high for
delute samples and varies depending on the channel (*H, BB)

->rga usually takes only a few seconds SELGPSE 2.5m7 Gauss
-> repeat for each new measurement

If you enter a command and the previous command is
still running, the new one will be automatically added
to the queue!

A too large receiver gain leads
to wiggles at the feet of the signals

o

1.5 ["1e5]

15
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Creating a new dataset

-> easiest way to create a new dataset is via copying an already existing dataset

-> either copy one of your own experiments or take one from the standard file
containing standard datasets with standard parameters

-> open the dataset you want to copy and enter command new

-> enter name of file, experiment number, directory of your research group and
title (if you wish to) and press ok

-> do not change the parameters of the standard datasets!

The standard file contains a variation of
different 1D and 2D experiments for several
nuclei, e.g. standard_4c is a standard 13C dataset

/

| Browser | Last50 | Groups |

¢ [ /opt/topspin3.6.2 /data/standard

o [Jstandard BEC_4a

o ] standard_4si-inept

o Jstandard_BBO_4h(pt)
o- ] standard_BBO_4p

o [ standard_BBO_4f

o [ standard BBC_4h-dosy
o [Jstandard BBO_4noesy
o [Jstandard BEC_4hmbc
o [Jstandard BEO_4hsqc
o- ] standard_BBO_4cosy
o [Jstandard_BBO_4h

o [Jstandard_BEBO_4c

o [Jstandard_4mg

o 3 standard_4n-hmbc

o ] standard_4f-kinetic

o- ] standard_4si-ig

o- ] standard_4li

o [ standard_4b

¢ [dstandard_4h

[T 1-2g30 - standard 1H: 30deq flip angle, { |

o~ -] 989 - zg - stan
o- 31001 - zg30 - standard 1H

o [ standard_4p

o [ standard_4hsqc

o [Jstandard_4d

o [Jstandard_4cosy

o ] standard_4c

o- ] standard_4se

o [ standard_4noesy

o ] standard_4hmbc

o 3 standard_4f-hmbc

o [ standard_4f

o [Jstandard_4a

o- Jstandard_4c-h

16



Creating a new dataset

Create New Dataset - new

For multi-receiver experiments several datasets are created.
Please define the number of receivers in the Advanced.

Dataset

Prepare for a new experiment by creating a new data set and
initializing its NMR parameters according to the selected experiment type.

==

MNAME test_sample_401h

EXPNO 1

\

Directory fopt/ftopspin3.6.2/data/stalke/fr

-~

Open in new window
(a) Parameters

® Use current parameters

) Read parameterset |

| select

[]Set solvent ‘THF ‘v|
Additional action

® Mo additional action

i Execute getprosol

) Keep parameters ‘P 1, 01,PLW 1 "l Change |

(a) Advanced

Mumber of datasets (receivers) ‘1

Title
standard 1H: 30deq flip angle, sw=24ppm, ag=>5s, Ns=8, expt=52s5

A

- —

\

\

‘ oK H Cancel ||

Mare Info... H Help |

name of file (e.g. number of sample, acronym_4h,...,
do not use spaces or special characters like &, 6, ()

experiment number (not always continued automatically)

directory into which the new dataset is copied
(don’t forget to change if you copy a standard dataset!)

enter title of your experiment e.g. with experimental details
here (can be changed afterwards)

17



Optimizing acquisition parameters (1D)

[ Spectrum | ProcPars || AcquPars [|Title | PulseProg | Peaks [ Integrals | Sample | Structure [Plot | Fid | Acqu |

TUs| W=

3| w|ClaR)

|Probe: PA BBO 400S1 BBF-H-D-05 Z SP

|| Experiment
[ width

|| Receiver

[l nucleus

|| burations
[l Power

|| Program

[l Probe

|l Lists

[l wobble

|l Lock
Automation
|| Miscellaneous
User

|| Routing

(~) Experiment
PULPROG
AQ_mod

TD

DS

NS

TDO

(~) Width
SW [ppm]
SWH [Hz]

AQ [sec]
FIDRES [Hz]
FW [Hz]

(~) Receiver
RG

DW [psec]
DWOV [usec]
DECIM
DSPFIRM
DIGTYP
DIGMOD

DR

DDR

lzg30

|| | E | Current pulse program

|DQD

log304

24,0305

9615.385

[5.1118078

0.195625

14032000.000

718

52.000

0.025
2080

Acquisition mode

Size of fid

Number of dummy scans
Number of scans

Loop count for 'tdQ*

Spectral width
Large range of parameters that

can be changed, you can ignore
most of them

Spectral width
Acquisition time
Fid resolution
Filter width

Receiver gain
Dwell time
Oversampling dwell time

Decimation rate of digital filter

|sharp(standard]

|v| DSP firmware filter

IDRU

|v| Digitizer type

digital

|v| Digitization mode

22

10

Digitizer resolution

Digital digitizer resolution

18



Optimizing acquisition parameters (1D)

[ Spectrum [ ProcPars |[" AcquPars

Title | PulseProg [ Peaks | Integrals [ Sample | Structure [ Plot | Fid | Acqu |

[ Spectrum | ProcPars

Iﬁcqupars ﬂ:

A

s §[=d v|clae

A WECY R 'Probe: PA BBO 400S1 BBF-H-D-05 Z SP /
General
Channel f1 (~) General
PULPROG |zg30 || | E | Pulse program for acquisition
TD |98304 | Time domain size
SWH [Hz, ppm] 9615.38 ||24.0305 | Sweep width
AQ [sec] 5.1118078 | Acquisition time most important parameters
RG |?1.8 | Receiver gain
DW [usec] 52.000 | Dwell time
DE [psec] |6.50 | Pre-scan-delay
D1 [sec] |O.lOOOOOOOl | Relaxation delay; 1-5*T1
DS |2 | Mumber of dummy scans
NS |8 | 1 * n, total number of scans: NS * TDO
TDO |1 | Mumber of averages in 1D
(~) Channel f1
SFO1 [MHz] |400.132000? | Frequency of ch. 1
01 [Hz, ppm] [2000.65 ||5.000 | Frequency of ch. 1
MNUC1 1H Mucleus for channel 1
p0 [psecl] 3.37 p0=pl/3
P1 [psec] |10.1OO | F1 chanrel - S0 degree high power pulse
PLW1 [W, dBI] |2?.?33 ||—14.43 F1 channel - power level for pulse (default)

Parameters can be changed either
in this screen or by entering the
respective parameter into the
command line, e.g. olp for the
transmitter frequency

Do not change the parameters in
the standard datasets! Make a
copy first!
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Optimizing acquisition parameters (1D)

-> transmitter frequency (olp, center of the spectrum) and spectral width (sw, width of the spectrum)
-> total ppm-region that is recorded goes from olp — % sw to olp + %2 sw
-> can be changed either in the acquisition parameters or by typing olp and sw into the command line

standard 1H: 30deg fiip angle, sw=24ppm, ag=>5s5, ns=8, expt=52s

Jl0033ppm 3458 Hz
l[Index = 130965 - 131073
Walue = -0.03155 rel

0lp =5, sw =24 - 0lp=5,sw =10

standard 1H. 30deg lip angle, sw=24opm, aq=>5s, ns==8, expt=52s

15 10 5 0 -5 [ppml
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Optimizing acquisition parameters (1D)

-> acquisition time aq is the time in seconds in which the fid is recorded
-> is the aqg too long, much noise will be recorded, leading to lower signal intensity
-> is the aqg too short, the fid will be cut off, leading to signal distortions

sw and aq are connected!
When the sw is halved, the aq
doubles, so always check the aq

-> for standard organic samples, an aq of 5 seconds for 'H experiments is a good compromise after changing the sw!
: [ spectrum l ProcPars l ACQUPETS [ litle [ PulseProg [ Peaks [ \ﬁtegra\s [ Samp\e [ Structure [ Plot l o] l a’-\CqU ‘
B b - <2 T
i|standard 1H: 30deg fip angle, sw=24pprm, aq=>5s, Ns=8, expt=52s Eo‘
[ Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | Sample | Structure |Plot |Fid |"Acqu | B : Acquisition 7;
= e o e 5252 B [T FULFROG - zg28 g
3 ; ‘i i+ EOdeg filp angie, sw=24ppm, aq=5s, Ns=8, expt=52s _g gw ci ;4%331 |
95l : Acguisition L= SWH = 8815.385
) sege Il e TD - 98304
EHIE;’REGIE o I 8 SCANS = 8/8
- Example fid of organic sample
5 has dropped completely .
‘ : (ag of 2 seconds) B
| V- . ‘ | | | ‘ . B
0.5 1.0 1.5 Is] 1 2 3 4 [s]
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Starting & processing the measurement (1D)

Experiment time [x
. . o ﬁ experiment time = 51sec
-> use command expt to see how long the experiment will take (dependent on ns, aq, ...) ———— file size #0 = 157 kB

-> command zg starts the aquisition (valid for all 1D & 2D experiments except for DOSY)

-> acquisition information shows information about the currently running measurement

-> 1D fourier transformation is executed using command efp

-> 1D automatic phase correction (apk) and baseline correction (abs n, here the space is -
important) can be used

-> fourier transformation can also be performed while the measurement is still running ' Acquisition information

-> if this error occurs then, first use command tr to store already recorded scans to the Name/Expno: test sample ../1
disk before executing efp again Scan: 1/8

-> when you want to stop the acquisiton, use either stop (measurement stops Residual time: 34s

immediately, fid is not saved) or halt (stops after currently running scan, fid is saved)
-> send your data to your group server via command send

e acquisition status parameter TD = 0 out of range

'
a|
x|

send must be greater 0

= CoOntinue with the Transfer of

24 /optftopspin3.6.2/data/stalke/fr/test_sample_401h/1

=% to avnmrl@nmrz:"fexport/home/stalke/spectra/fr/test_sample_401h" ?
Click OK to continue, click cancel stop

‘ QK H Cancel
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Optimizing acquisition parameters (2D)

] L Stanaara_4cosy 1 1 /OpLIopSpPINs.n.4aata/NMrSWnmMiSTaNQanrQ o s

[ Spectrum | ProcPars |"AcquPars | Title | PulseProg | Peaks | Integralé [ éarﬁble [ “Structuré | Plot‘i Fid "AcquvI

| 1 standard_4hsqc 1 1 /opt/topspin3.6.2/data/nmrsu/nmr/standard -

[ Spectrum | ProcPars |"AcquPars [ Title | PulseProg | Peaks | Integré.lé‘.[véé}ﬁ.;‘).léml .S.f.ructure

["Plot |[Fid ["Acqu |

4
TUs| = v /clal Probe: PA BBO 40051 BBF-H-D-05 Z PLUS
|| Experiment F2 F1 Frequency axis
{l width ]
Receiver (~) Experiment
Nucleus
|| Durations PULPROG |cosygqu H | E J Current pulse program
|| Power AQ_mod ‘DQD ]v‘ Acquisition mode
|| Program
: Proge FNTYPE {traditional(planes) ¥ | nD acquisition mode for 3D etc.
Lists FNMODE QF v | Acquisition mode for 2D, 3D etc.
s ™ [1536 |[256 Size of fid
Lock DS |16 \ Number of dummy scans
QL'Jtonlwlation NS 1 l Number of scans
iscellaneous
e TDO 1 \ Loop count for 'td0"
Routing TDav |O \ Average loop counter for nD experiments
(A) Width
SW [ppm] |s.9967 ||0.9967 | spectral width
SWH [Hz] [4000.000 |[4000.000 | spectral width
IN_F [psec] |250.00 J Increment for delay
AQ [sec] 0.1920000 |[0.0320000 | Acquisition time
FIDRES [Hz] [5.208333 |[31.250000 | Fid resolution
FW [Hz] |4032000.000 [ Filter width

Homonuclear (e.g. COSY)

ity =

3| o |Ca 'Probe: PA BBO 400S1 BBF-H-D-05 Z PLUS

: Experiment

Width
Receiver
Nucleus
Durations

|l Power

{| Program

|l Probe

|| Lists

4l Nnus

|l Wobble

|l Lock

|l Automation
il Miscellaneous
|l user

Al Routing

F2 F1 Frequency axis

(~) Experiment

PULPROG hsqcedetgpsp.3 “ l E | Current pulse program

AQ_mod DQD Iv| Acquisition mode

FNTYPE traditional(planes) v| nD acquisition mode for 3D etc.
FNMODE Echo-Antiecho v] Acquisition mode for 2D, 3D etc.

D 1536 ||256 | size of fid

DS [16 ] Number of dummy scans

NS 2 | Number of scans

TDO ‘1 ] Loop count for 'td0'

TDav [0 ] Average loop counter for nD experiments
(~) Width

SW [ppm] 9.9967 |[160.0040 | spectral width

SWH [Hz] 14000.000 |[16099.653 | spectral width

IN_F [psec] [62.1 1 | Increment for delay

AQ [sec] 0.1920000 |[0.0079505 | Acquisition time

FIDRES [Hz] 5.208333 |[125.778542 | Fid resolution

FW [Hz] [4032000.000 | Filter width

Heteronuclear (e.g. HSQC)

-> parameter optimization for 2D experiments very similar to 1D experiments, only there are often two values (F2 and F1)

-> F2 direct dimension (horizontal), F1 indirect dimension (vertical)
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Processing the measurement (2D)

-> 2D fourier transformation works via command xfb
-> 2D baseline correction is executed either via absb (no space here) or separately
correcting the respective dimensions via abs1 and abs2
-> using command projd, you can project already measured 1D spectra as traces to the 2D spectrum

Options

® Display 1D spectra along with the 2D spectrum
) Display projections along with the 2D spectrum
) Turn projection display off

Define 1D data sets for F2, F1

Apply to axis: F2, F1

NAME = standard_4h standard_4c

EXPNO = 8 1

PROCNO = 1 1

DIR = /opt/topspin3.6.2/dg|/opt/topspin3.6.2/dza

| oK H Cancel H Help ]




Measuring and processing DOSY

-> unlike all other experiments, DOSY is started via command xau dosy
->a window opens, asking about gradient setup, just press enter until the measurement starts

-> processing DOSY requires multiple steps:
1) process a 1D FID via efp and do a phase correction using .ph (press | nD to transfer the correction to all FIDs)
2) enter command to2d to return to 2D view, then process the pseudo-2D experiment with xf2 and abs2 (baseline correction)
3) to create the diffusion dimension, enter command setdiffparm and afterwards dosy2d to obtain the typical DOSY spectrum

400hdosy 1 1 X:nmrispectra\fr

. | | N ——— ‘ : . |

400hdosy 1 1 X:inmrispectrafr

,“
0010 F1[s]

After step 2) After step 3)

—T—
0.008

N

—T—
0.004

—
0.002

s

T T T T T T ! T T
[ 4 2 F2 [ppm] ]

T T T T T T T T
6 4 2 F2 [ppm]

F1 [logim2/s)]



Variable temperature (VT) measurements

-> please make sure your chosen solvent is suitable for the temperature range you plan to measure
-> temperature is chosen and monitored via temperature control suite (double-click on probe temperature)

-> for temperatures higher than 25 °C, click on ,set target temperature” and enter desired value

-> the spectrometer will adjust the heater power by itself to reach the new target temperature
-> is the current temperature lower (higher) than the target temperature, the value is shown in blue (red)
-> the color of the value will change to green when the target temperature is reached and stable

Plan more time for your VT measurements

than for measurements at room temperature!
Your booked time should include enough time
to reach your desired temperature and turn the
spectrometer back to 25 °C afterwards!

Temperature Control Suite

l/Temperature rMonitoring rRecord rCOrrection rSe\ftune rConfiguration rLog rHeIp |

I8 | o | VTU State: @ On

Channel Fegulation State Stability Current Temperature

Target Gas Flow

Set

Target T4

Standby Cas Flow

Set

Heater Power
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Variable temperature (VT) measurements

-> for temperatures beneath 25 °C, an external cooling with (liquid) nitrogen is necessary (N2 chiller)
-> cooling equipment ready to use next to av400

1) Dewar with liquid nitrogen (bring your own in case it’s empty)
2) Nitrogen transfer line (connects dewar with probe)
3) Connection cable between console and chiller (for regulation)

If it’s your first time using the low temperature setup,

let an experienced person show you how to install and use it.
Don’t use the setup on your own until you're 100% sure
how to use it. If you are unsure about anything, do not

hesitate to ask someone with experience!




Installing the N2 chiller

Temperature Control Suite

orrection rSeIftune rConfiguration rLog Hel

o VTU state: 1) Open temperature

Stability Current Temperature contrOI Su|te
Stable since “

. 1852553 and press ,,off
Gas Flow Target Gas Flow

2) Insert the transfer line
into the dewar and
secure it with the clamp
(don’t forget the gasket)

3) Remove the hose and
the respective clamp
regulating the air flow
at the back of the probe

4) Put the hose of the transfer
line through the bronze mount
and secure it with the
screw. It should sit tightly at the
gas inlet to prevent leakage

Please don’t remove any equipment parts from the room
and put them back to where you found them after use!
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Installing the N2 chiller

5) Connect the cable of the
transfer line with the port
lying on the av400 console
(no brute force!). The light
behind ,VT power” should

6) Click on ,,on“ again. After successfull
blink after a few seconds

installation, the N2 chiller should be
shown in the temperature window

Temperature Control 5uite = ||
l/Temperature rMonitoring rRecord rCOrrection rSeIFtune rConfiguration rLog rHeIp |

[[8] o | vTu state: @ on

Channel Regulation State Stability Current Temperature Target Temperature Heater Power

Set

Currant Power Target Power Cas State Gas Flow
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Low temperature measurements

Temperature Control Suite

. rTemperature rMonitoring rReco d | Correction If tune rConfiguration rLog rHeIp |
-> low temperature measurements require a Temperature correction ~———

temperatu re COFI"eCtlon Use temperature cg on.|f\;ou want to display the real sample tem_pgrature |rjstead of the probe temperature sensor value,
Please ch manual how to parform temperature measurements with NME. (to determine the real sample temperaturea).
-> after installing N2 chiller, open temperature L - _ o
IMote: Temperature correction is not applied to temperature limits (safety checks).

window and go to correction window /':.)a

Enjble temperature correction with these values

-> place tick and select available correction plot N—tarme: P ——
-> C“Ck on set” Probe: 5 mm PABBI 1H/13F/D-BB Z-GRD £120175/0002
” . . Temperature range ["Cl: 0.0--50.0
-> the temperature window will now show a Slope: 0.794913
corrected (actual value) and a measured orset SOBIz4E
Comment: Oto -50 degrees

temperature value (as measured by the device) Available correction settings

->when correction is active, just enter the desired ]
temperature as target temperature

-> temperature correction works reasonably well

between 0°C and -75°C

& Temperature Rang... Comment

-> after going back to room temperature, just remove
the tick again

| Manual || Edit Set | Delete

VTU; On @ |sample Temperature: [NSEMIREI|Probe Regulation: Transient .. | Tune: Misfit €3 |Recording: Off |Probe: 5 mm PABBI 1H/ 19F/D-BB Z-GRD Z120175/0C
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Temperature Control Suite

Temperature rMomtoring rRecord rCorrection rSeIftune rConfiguration rLog rHeIp |
Low temperature measurements SR UIstEsE ek
Channel Regulation State Stability Current Temperature Target Temperature Heater Power
a Mot Available (-15 1255‘]:2 3 °C) 0.3%
bruker B e - . (max. 30.0% of 134.4 W)
-> enter des”'ed temperature and apprOprlate eva poratlon Channel Stare Current Power Tar?;t;‘;wer Gas State Gas Flow
pOWEf‘ N;é\g;gf:or @ Connected (e 96.133;0’: 163.8W) (max. 98 q:e:f 1638 W) @ Estimated 150 Iph
-> wait until target temperature is reached and stable (this
may take some time, especially when cooling down from Use 3 % for 0 °C
room temperature as all the equipment is still warm then) Use 5 % for -25 °C
-> regulation state should be transient Use 7 % for -50 °C

Use 10 % for -75 °C

What to do if the regulation state says ,insufficient chilling“?

-> check whether the transfer line hose sits tightly on the gas inlet
and tighten it further if necessary
-> putting a towel around the hose helps to prevent ice formation
on the magnet
-> slightly increase the evaporation power For longer measurements (overnight) at
temperatures lower than 0 °C
or higher than 80 °C, switch on
the shim gas to prevent ice formation
in the shim system by turning the blue
knob at the back of the console. Use
this preferably after 3 pm as
the shim gas of av400 is pretty loud




abs1/abs2

Baseline correction of F1/F2 in 2D spectrum

absb Baseline correction of both dimensions in 2D spectrum
abs n Baseline correction in 1D spectrum
apk Phase correction in 1D spectrum
aq Show/change aqcuisitioin time
atma Automatic tuning and matching of the probe to the frequency of the nucleus to be measured
atmm Manual tuning and matching of the probe to the frequency of the nucleus to be measured
dosy2d Creates typical pseudo-2D DOSY spectrum
edlock Show table of available solvents and their locking properties
efp Performs 1D fourier transformation
ej Ejects sample/turns on air stream
expt Shows estimated duration of experiment
halt

Stops running experiment after currently running scan and saves fid

J

Injects sample/turns off air stream

lock/lock *solvent name*

Select solvent for locking/starts locking on the stated solvent

lockdisp

Opens lock window
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new Creates new data set by copying open data set
ns Show/change number of scans
olp Show/change transmitter frequency (center of spectrum)
projd Project already existing 1D data sets as traces of 2D data set
rg/rga Show/change receiver gain/automatically adjust receiver gain
rsh Read existing shim file from disk
send Send your data to your group server after measurement is complete

setdiffparm

Creates diffusion dimension during DOSY processing

stop Stops acquisition immediately without saving fid
SW Show/change spectral width
tg Opens TopShim window
topshim Performs gradient shimming on sample
tr Save already recorded scans to disk while experiment is still running
xau dosy Starts DOSY experiment
xfb Performs 2D fourier transformation (both dimensions)
zg Starts any 1D and 2D experiment (except for DOSY)
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