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Solig-State NMR

Sign up for instrument time and assistance is managed via:
https://sites.gatech.edu/solidstatenmr/

Please request NMR time for the 300, 400 and 500 MHz instruments for the upcoming
week before Friday/noon. You should do this by filling out the form at
https://sites.gatech.edu/solidstatenmr/solid-state-nmr-signup/

Once approved your instrument time will be scheduled in SUMS.

The shortest time allocation for solid-state NMR time is one day. Usually, measuring
times starts at 10 am and ends at 10 am the following day unless other arrangements
have been made.

Solid-state NMR experiments at 700 MHz need to be requested. Requests will be
waitlisted. As soon as the waitlist is long enough to warrant the hardware change of the
cryoprobe experiments will be scheduled.

Pls send an e-mail to johannes.leisen@chemistry.gatech.edu
for any unexpected changes and cancellation in your NMR schedule.
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In order to operate the spectrometer successfully it is important to have an understanding
of the following physical principles/phenomena:

(1) Setting the instrument on resonance:
What happens to an FID and peak if the sender frequency (sfol) is changed?
How can this be explained with respect to the rotating coordinate system (RCS).

(2) Adjusting pulse lengths:
effects of a mand 12 pulse in the RCS.

(3) Basic solid state nmr pulse sequences:
DP vs. CP
Effect of repetition delays on signal intensities in DP
Effect of contact time on signal intensities in CP

IT IS EXPECTED THAT ALL USERS OF THE SOLID-STATE NMR INSTRUMENTS
HAVE AN UNDERSTANDING OF THESE PRINCIPLES.



Solid-State NMR

No open-toed shoes are allowed in the NMR lab
No food or drink is to be brought into the NMR lab

Chemistry lab in G143
You must follow the GT-dress code for laboratories when working in this lab.
(lab goggles, lab coat, no shorts or skirts). Safety glasses are required even when just stepping into this laboratory.

Magnets:

Do not bring any ferromagnetic materials close to the magnet.

Please ensure to remove all ferromagnetic materials from your body before coming closer than 9 ft
to any of the magnets. This includes: your wallet, credit cards, cell-phones, hair pins and clips, ...

The laboratory is monitored for a safe oxygen concentrations. An alarm will sound if oxygen levels fall below a safe level.
Please leave the laboratory immediately if the alarm sounds.

Some of the electronics in the NMR instruments use hazardous voltages.
Unless you have not explicitly been instructed to do so: do not unplug any electrical connections.
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Data Export

Data can easily be stored on memory sticks or USB hard drives.

Please do not insert memory-sticks directly into the acquisition computer.

Please insert your USB-storage medium in the data-station computer in the NMR lab.
Then use win-SCP to transfer your data to your storage device.

IP addresses are:

10.137.198.78 for the AV3-300 (obiwan)

10.137.198.79 for the AV3-400 (jaba)

10.137.198.76 for the AV3-500 (yoda)

10.137.198.87 for the AV3-700 (rey)

Files are stored in the directory /opt/“topspin-version”/user/nmr. Each directory corresponds to the
experiment name (cf. IV.2.). Topspin has even the option of emailing you the archived files.

You may also safe your data on Prism or OneDrive. Instructions can be found at
https://sites.gatech.edu/solidstatenmr

Processing using an External Computer

It is often not convenient to process your data on the acquisition computers of the NMR instrument.
We recommend (but do not support) several software options:

- Topspin : Bruker-Biospin currently distributes free academic licenses.

- MestreNova: the Georgia Tech office of Information Technology has purchased a site license.

- Spinworks: free at http://www.umanitoba.ca/chemistry/nmr/spinworks/
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Rates for the use of our instruments are published at: https://chemistry.gatech.edu/organization/nmr/rates.

NMR time is accounted and charged via Georgia Tech’s Shared User Management System (SUMS).
Starting the NMRsoftware (Topspin) will automatically start charging you via the SUMS system. A termination of
Topspin will send a message to SUMS and your charges will be calculated.

IMPORTANT :
Pls wait for a “pop-up message” from SUMS after terminating your Topspin session.
Chances are that you will continue to be charged if you do not receive this message.

Changing incorrect charges in SUMS is tedious and will lead to a lengthy e-mail trail.
Therefore we cannot guarantee that we are able to write off charges, which were caused by user mistakes.

The option of an auto-logout for SUMS and topspin after the completion of a data acquisition comes in
handy for experiments, which run for several hours:

Instead of starting the experiment with “zg” type “SUMS_explo”.
You are asked to enter the number of experiments (1).

You may also queue several experiments by preparing them in subsequent experiment numbers.
Go to the experiment with the lowest number, type “SUMS_explo” and enter the number of queued experiments.
The macro will run all of the prepared experiments and then log you out. ( “zg-safety” must be set to “off”).
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13C C P- MAS — so far there is only instructions for this experiment
includes H, 33C DP

CP-MAS

for other nuclel 31p, 28g,...

MAS

of quadrupolar nuclei (37Al, 7Li, 23 Na, ...)

1%2 T,,T,and
Spin Diffusion

Diffusion NMR

NMR Micreimaging
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I\/Ieasure Reference Sample Measure Sample of interest
spin up spin up

|
II

create file

probe tuning
measure 1st spectrum

load reference file
probe tuning

measure first spectrum

spin up__

1H

load reference file
probetuning
| measure first spectrum _
 process spectrum__|
|set sender frequency |
adjust powerlevel
13C DP

load reference file
probe tuning
| measure first spectrum _
adjust powerlevel

adjust power level

. set sender frequency
measure first spectrum %

load reference file

process spectrum

measure spectrum

set sender frequency

adjust power level 13¢c VACP 13C DP
create file

measure spectrum

e probe tuning
=

_ measure spectrum 13
load reference file CCP

adjust power level

load reference file measure first spectrum

probe tuning

measure first spectrum 13c CP

adjust power level



—veasure rererence Sample

Measure Sample of interest

1H

13C CP-MAS

H _ create file
load reference file Biohe fning
probe tuning includes H, 13C DP
EETETEE
re fir djust level
A
.
set sender frequency load reference file
j 13 13C DP
adjust power level C VACP T measure spectrum -
Bcpp adjust power level Drobe tuning probe tuning
load reference file create file
probe tuning load reference file CCP
13c cp

adjust power level

1. Log into the LINUX computer.

2. Start Topspin:
click on the Topspin icon.

3. Acknowledge that your instrument use is
monitored and charged via SUMS.

Your reference sample is adamantane.
A packed rotor with adamantane will be provided.




login

MaasuueRatazence Sample Measure Sample of interest 13
H C C F = MS

1 q rof il create file . 14 18
o ncl

probe tuning HE includes *H, *°C DP

. measure spectrum

set sender frequency load reference file

adjust power level 13c vACP 13c pp ey ————

13C pp create file Srobe tuning

adjust power level _
. robe tunin .

load reference file s d Create flle

probe tuning load reference file CCP
5 cp

adjust power level

MAS Il as used on the AV3-400

MAS is controlled directly form the MASII unit. Use ONLY the automatic mode:

a.) on the MAS unit: tap: stop, wait for spinning speed to reduce to 0, tap eject , (remove sample if any)

b) tap insert, insert sample, put cap on transfer tube (push it down only halfway)
instead of the cap you can also use a removable plastic cage, which is used to collect ejected samples.

c) tap auto

d) on the MASII: tap on the number of the spinning speed to set the speed (VA) to 3000 Hz.

e) tap go and watch the spinning speed. If the sample is nicely packed, the sample should easily spin up.
If spinning is unstable, or sample is spinning noisily tap stop, eject remove the rotor and pack it again.

f) if sample is spinning stable, the spinning speed can be increased in steps of 2000 kHz.

routine spinning speed: 10 kHz, max spinning speed 14 kHz

3000Hz
(1000Hz... 15000Hz)
Set

MAS Ill as used on the AV3-300,AV3-500 and AV3-700

steps are in principle identical to the MAS I, however the unit is now nsert | Go_| Stop) Eec
controlled via Topspin. S
*type MASDISP to open a window, with control options of the MAS-unit. e
967 mbar 980 mbar 69 mbar
Frame Cooling State. Target Frame Cooling Pressure
4mm probes: routine spinning speed: 10 kHz, max spinning speed 14 kHz “Cm o:
3.2 mm probes: routine spinning speed: 18-20 kHz, max spinning speed 24 kHz ap e |

Profile; (Generic 40mm Show profie

1.5 mm probes: routine spinning speed: 20-50 kHz, max spinning speed 64 kHz

Rotor Type: 40mm
Cap: |KELF
Temperature Limits: -10°C...50°C
Spinrate Limits: 10004z ... 15000 Az

Spectrometer adjustments using adamantane: do not spin faster than 3 kHz!
actual sampoles: spin as fast as possible 10 - 14 kHz for 4 mm rotors)
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Measure Reference Sample

spin up

11y

prope twning

13cpp

load reference file

measure first spectrum

adjust power level
A
load reference file

13C vACP

adjust power level

measure first spectrum

load reference file
3ccp

adjust power level

select and load reference file:
Drag and Drop the reference file from your

user directory into the main window

ko Topspin 3515 0nobiwan s harno
o strt  Acquire Process Analyse Publish View Manage ()

1 | QQ hYE 80008 4D

Create Dataset  § Find Dataset ) Open Dataset | Paste Dataset | Read Pars.
L DEOWOTT/ L ¥

Measure Sample of

1H

create file

measure 1st spectrum

set sender frequency
measure spectrum

13C pP

create file

probe tuning

s | AcquPrs | T | Puseprog | Peaks | tegrs | Sample | Stucture | Pt | i | Acqu

200 Tppm]
VS Spn e[ —Pibe Tenperaiue | Te
1:2:07]
Nov 15

0F0 feg.Ste:0)

reference files setup_adamantane should be available

in your user directory.
W)'H =

) Bcop
®) B3ccp
4) 3¢ vacp

— Joad no. 1

interest

measure spectrum

probe tuning

Bccep

check parameter sets:

13C CP-MAS

includes 1H, 13C DP

load 1H
reference file

It is advisable to check all parameters for correctness before starting an experiment.
The tabs in the main window display provide options for viewing and editing:
spectrum, processing parameters, acquisition parameters, title, fid ....

Tab-AcquPars: You will see a list of all possible acquisition parameters.

(ased , f|will display only those parameters, which are relevant for the execution of

the pulse program.

important parameters:
ns: number of scans

pl: 90 deg pulse length (typically 5 us).

pl1l: power level of amplifier. This value is entered in dB and ranges from (-6 to 120).
Atention: low values lead to higher amplifier outputs

d1: repetition time between scans: 3-5s



login
Measure Reference Sample Measure Sample of interest

1H

13C CP-MAS

1H
load reference file

probe ning " measure 1st spectrum
measure TIrst spectrum adjust power level
* set sender frequency

includes 1H, 13C DP

process spectrum measure first spectrum
measure spectrum

|
load reference file ro b e t I
. . 3 13 l I | l | l
13c vacp CoP measure spectrum
:
13C DP - brobe tuning
probe tuning

load reference file create file

load reference file 3ccp

3¢ cp
Probe tuning: correct tune
Wobb: the instrument will display the wobble curve for the nucleus P —— ox
selected for detection. Gt bt o | st

D%/ 8 20 90 b9 0005 i3k PEWDTT/ L ¥

For 1H -~ a— mfwm e
At the probe: adjust knob on probe labeled TH to move wobble curve to center of the screen) == v

adjust knob labeled MH for maximum amplitude;
You need to switch several times betweeh TH and MH in order to get a good result.

Pay attention not to accidentally turn knob adjusting the magic angle!

T T T T T
29 300 301 [z}

Ampifer Conol jston rfomaton VA SpnRee | Probe Temperdre | Tine
inenudess; 1 00352
Nov11
=0l

jor
!...E & BrukerTopspin 35 S on abiner [ MAS display £ hanno -Dophin 3 adamantane 3Hspecpeg Bl ‘E 1803

@ | when finished
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Measure Reference Sample

1H
|

oad reference file

probe tunina

measure first spectrum

PIULESS Speuuulil

set sender frequency

adjust power level

13c pP

adjust power level

measure first spectrum

load reference file
13c vAcP

adjust power level
measure first spectrum

load reference file

13C CP

*

Adjust the receiver gain:

H

13C pp

create file

probe tuning

rga for automatic adjustment of receiver gain.

Start the experiment:

(zg/ » )

Measure Sample of interest

measure spectrum

probe tuning

3¢ cp

If you observe any problems: immediately (stop/ @)).

There is a command (halt/ = ), which performs a more defined “soft-stop”.

you can also click on these icons:

14l

Note: the shape of the fid will change with the sender frequency.
Depending on the setting of the receiver phase real and imaginary

part of the fid can be pointing up or down.

13C CP-MAS

includes 1H, 13C DP

measure first
spectrum for 1H

correct fid

@ Applications  Actions ¢ £\ Il

@ Monhov1z 2P Q

Bruker TOPSFIN 1.3 on obiwan as hanno.
File Edit View Spectrometer Processing Analysis Options Window Help
000 RE% 820 34 4 AL T[4 5% 6 4B > o Qi T|E[¢ &[e] 13
228 s EMARACACIE e o[k AT T 4
" ‘Browser‘PFoho‘Ahas‘;Mulsllmn finished: adam_ 1 1 /opi/topspin hanno 7 ®
*[Jada_IH.130a > m
TG [y BE v Wlalv]e 0l
>[Jadam_C_CP o
& adam_C_CP. IS
>adam 0P |- Ji =
& CJadam_C_les
> Jadam_CF_p
¢ BJadam.H

SH = 92165.9
T0 - 1024

RES. TINE = 0785
-2 24 SCANS, = 4/4
=13 EXPERTHENTS = 1/1

o adjust13C_
o adjust_H_4p,
~[Jal_lpulse

I 4127 setup
o (Ibackground o]

> [barke_10_0:
o Clbarks_3_30.
o Clbarko_4.3.1
&Clbarko_5_14
>Elbarko_5_7.

& [Fbarkov_1_1: 2

o Clbarkov.1_1
o C3Barkov.1.9 |
o CIBarkov_10_
& [CJBarkov.11_
o CBarkov.11
o [Barkov.8.5 | Qe
o ClBarkov.9_1 )
o Cbarkow_10._
&CIBe_hpdec
o Cbencharmrk_
& Cbenchmark_|
o Cbenchmark_| | i S|
- chmark

ok 1307 || T T T T T T T T T T
[T » 05 10 15 20 2.5 [ms] 05 10 15 20 25 [ms]

|
Time
12:21

Nov 17

Acquistion information

no acquisitian running

[#] [ thamo@obivan~] [ Temina & Brker TOPSPIN L3 @ &l
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Measure Reference Sample

measure first spectrum

adjust power level

set sender frequency

Measure Sample of interest

13C CP-MAS

spin up
1H
H . includes 1H, 33C DP
load reference file -
:

A
measure spectrum
S R load reference file p rO C e S S e
j 13 13C DP
adjust power level C VACP . measure spectrim
13 create file -
C DP adjust power level ST e probe tuning
load reference file create file
probe tuning load reference file CCP
153G cp

adjust power level

Processing a FID into a spectrum:
involves the following steps, which can be called by typing the
commands below:
em: exponential multiplication, apadozation function to reduce noise at
the cost of

resolution. The effect of em is adjusted by the parameter Ib (0-200).
ft: fourier transformation
apk: automatic phase correction

If the spectrum is not phased correctly you should phase it manually:

'+ move the mouse on the O-icon.
Hold the left mouse buttom and move the mouse up and down.
Further corrections can be done in a similar way with the 1-icon.

correctly processed H spectrum of adamantane

o sart  Acqite Process Analyse Pubish  View Manage @)
Create Dataset | Find Dataset ) Open Dataset I Paste Dataset | | Read Pars.

© | 2n Q0 9L Q0@ 10h DE@WOTT/ IL ¥
Groups Fl 11

TS
Sl

I when finished. L R

the phasing option can be selected from the processing status bar

1_)] Start Acquire Process Analyse Publish

“ /L Proc. Spectrum < H "4 Adjust Phase » H A Calib. Axis< |

#%e pick Peaks» | [ Integratew | Advanced » |




login

Measure Reference Sample

spin up

14
load reference file

measure first spectrum

process spectrum

set sender frequency

adjust power level

13c ppP
load reference file

probe tuning
measure first spectrum

adjust power level

adjust power level
measure first spectrum

load reference file
13Cc vACP

adjust power level
measure first spectrum

load reference file

13C CP

*

1H

13C DP

create file
probe tuning

Measure Sample of interest

measure spectrum

probe tuning

13C CP-MAS

includes 1H, 13C DP

set 1H
sender frequency

Adjust the sender frequency to excite the center of T T 7 T
VOUI’ SDECtrum S x 7Cisq£ataset ﬂF!ndDat_aset ;qo;;engimet | Paste Dataset || Read Pars.
D)0 20| Q3 bt @R AN bEBOWOTT/ $4)¥
1:;T:r[ Last50 | Groups | ] ; setup : el o’f [
¥ ,move the cursor on the maximum of the o . 5
adamantane spectrum. e e o
Click the left mouse button to define a new sender e Lt e
frequency. e
Note down the value for the sender frequency
SFO1 =
I g
you can also save the sender /N
frequency to the memory by typing / \\
ctrl-C N ;
/N )// \\\ VN
// e N A \\
R 3 ' T T & ippmlio

Time
20:05:59%
Novil !

T r T
-20
‘Acquisition information MAS Spin Rate
no acquistion running

Frobe Temperature
off @ Reg. State: @

Amplifier Control

& Bruker TopSpin 3.5 pl 5 on obiwar W MAS display & hanno - Dolphin
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Measure Reference Sample

1H

set sender freauencv
|| 13C VACP

13C DP
3¢ cp

*

1H

create file

measure 1st spectrum
set sender frequency
measure spectrum

13C DP

create file
probe tuning

Adjustment of 90 degree pulse length:

Measure Sample of interest

measure spectrum

create file

Bccerp

13C CP-MAS

includes H, 13C DP

adjust the rf-power
for 1H

* set the pulse length pl to 5 ps (you can do this fastest by typing “p1 5u”)

* gs: enters the setup mode. The FID is displayed for each scan, but data are not stored, parameters

can be changed.

* M FT on the fly: spectra are displayed while scanning.

* double value of p1 (type: “p1 10u”)

* adjust the power level plwl (in Watts) to minimize the signal amplitude
(the signal should approach a “flat” line).

when finished

Note down the power level for 1H: plwi=

* change pl back to 5 pus (type: “p1 5u”): the signal should jump to a maximum.

» D

Note: you may also use the option “popt” to find the minimum power level at p1=10 us



login
Measure Reference Sample Measure Sample of interest 13
Spin up -

1H
H i
create file ig 13
load reference file - includes Hl CDP
. probe tuning
e T
re fir djust level
s pover ove =
A
.
set sender frequency load reference file
j 13 3C DP

adjust power level C VACP . e T

. create file -

SCDP adjust power level . probe tuning

. probe tuning - m

load reference file create file

prope tning load reference file CCP
i5¢ cp

adjust power level

select and load reference file:
Drag and Drop the reference file from your
user directory into the main window

0 Stt  Acquire Process Amlyse Publish  View Manage @
Create Dataset |4 Find Dataset ) Open Dataset | Paste Dataset | Read Pars.

Enter frequency for 1H channel:
sfo2: enter value previously determined as sfol for 1H.

E8_x]

17E

sfol: sender frequency for observation channel
sfo2: sender frequency for indirect channel.

© L) 20 Q0 bt QQ@0b 4 PEE wOFT/ & ¥

Check/Enter Paramters =
click on the tab: AcquPars, click H
parameters should be

pulseprog: hpdec

D1: 4s

TD-SI=2k

ns=4

-

8 harno -0sgnn

power levels
X-channel: plwl

1H channel: piw12

reference files are available in the
directory setup_adamantane:

(1) 1+ load no. 2
) 13- pp / sfol: sender frequency of 13C (detection frequency)
3) Bccep sfo2: sender frequency of 1H (indirect fequency)

4) 3¢ vacp



login

Measure Reference Sample

spin up

14

13c ppP
load reference file

adjust power level
measure first spectrum
load reference file

13Cc vACP

adjust power level
measure first spectrum

*

Measure Sample of interest

H

13C DP

create file
probe tuning

measure spectrum

probe tuning

13¢c cp

load reference file
ccep

1HITADUIT 111 SPTLU Ui

adjust power level

Probe tuning:
Wobb: the instrument will display the wobble curve for the nucleus

selected for detection.

For 13C
At the probe: adjust knob on probe labeled TX to move wobble curve to center of the screen,

adjust knob labeled MX for maximum amplitude;

Several iterations are needed to get a good result.
Switch between 1H and 13C and find tune both channels until both channels

show a good tune.

Pay attention not to accidentally turn knob adjusting the magic angle!

@ | when finished

13C CP-MAS

includes 1H, 13C DP

probe tuning

o Sat Aquie  Poces Awlge Pulsh Vew Manage )
Creste Dataset 4 Find Daaset ) Open Dataset | Paste Datset | Read Pars

6 0% a0 G0 b9 Q00wd 104 PEOWIFT/ L ¥
Browser | L2550 | Groups {2 woBB: etup adanantane 1 1 6
Qe Specu | ProcPr | AcquPrs [ The | Pusebog | Peks [ tegls | Saple | Stucure | Pt | i | Acqu
~(hamo =Ty
~C3hamno_dsx i VQEGE
~divatn o=y =
~Cacceptance onepuie 1 ]
Witble
/ s
i ]
i 74
\
\ 7/
% /
\
\ //
\ / ]
\\ /
\ /
\ /
\ /
\ /
\ /
\,\ il 9
\ / 8
v
\
\|/
X7
\|/
\
\l/
V
+

T T T T
29 30 301 [MHz]

[ Ampte ool Acqistonriomatin 1S SnRae | PoveTenperaue | Tme
Tnenuceus:  1H 00352
e requency: 300208 Nl
enterfequency3002 00 Rep Sate)

‘..,! & Bruker TopSpn 3515 onobiwe [ MAS diplay { hamno -Doghin u E 0B03M
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Measure Reference Sample

spin up

load reference file

probe tuning
measure first spectru
process spectrum

set sender frequency

adjust power level

load reference file

probe tunina

measure first spectrum

aajust power level

5 =
o) T
o
)

=l

adjust power level

measure first spectrum
load reference file

13C VACP

adjust power level
measure first spectrum

load reference file
Bccp

*

acquire spectrum:

*rga, zg

* when finished measuring process data using

em, ft, apk

Calibrate the ppm scale:

* Calibrate Axis/ _J’-.;L

* move the cursor on the to pof the left peak,

H

measure spectrum

13C DP

create file

probe tuning

right click and enter the reference value
(38.45 ppm).

Measure Sample of interest

measure spectrum

create file

Bccerp

13C CP-MAS

includes 1H, 13C DP

measure first
spectrum for 13C

Bruker TopSpin 3.5 pl 5 on oblwan as hanno

-/ Start  Acquire  Process  Analyse

Publish ~ View  Manage @

I\ Proc. Spectrume 4 Adjust Phasew 4 Calib. Axisw  #7?Pick Peaks+ [ Integrates Advanceds

220 Q9 w9 QQedl ok PEEWBET/ LS ¥

(Browser | Last50 | Groups |

{| 2 setup_ 21

o [Jerkang
¢ E1hanno
o~ ~TEMP
(I chunjae_10_2016
&I chunjae_11_2016
o Cortab
o Cfoston_8 2017
+[Jqandeel_10_2016
o[ setup_13C_HETCOR
o3 setup_2Htop
& [Jsetup_2H
¢ I setup_adamantane
(31 -onepulse
~(32:=hpdec
*E3-cp
(14 -cp-Ada
>[101 - onepu
o (3102 - hpdec - Ad
o [Jsetup Al
o(3zihao_8 2016
~[9zhao_9 2016
o Jhanno_dsx
o Jiwalton
o [Jacceptance

calib. axis can be selected from the processing status bar

Start

=

Acquire Process

Analyse

Publish

‘ J Proc. Spectrum < H ‘a2 Adjust Phase < H 4 Calib. Axis< |

ij{ Pick Peaks - ‘ ‘ _r Integrate < ‘ ‘ Advanced < |

[ Alcldl|

\Adamantane DP
38.7 ppn / 2022.3 He / 75.48822903 Mz / Index = 5320 - 5326

DEFINE REFERENCE FREQUENCY
Define: Left-click inside data window

Calibrate BE B
Spectrum calibration frequency

Cursor frequency [ppm] Mt

OK || Cancel

trell

FARURCTI)
L Ll

T T T T T T T T T T T
100 o

& Bruker Topspin 3.5 pl 5 on obiwa

PO o l—

Amplifier Control

M MaS display & hanno - Dolphin

Acquisition information

no acquisition running

MAS Spin Rate Probe Temperature
off @ Reg. State: @/

08:08 PM
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Measure Reference Sample

probe tuning

measure first spectrum
set sender frequency

14
load reference file

adjust power level

B3cpp

load reference file
probe tuning

measure first spectrum

adjust power level

adjust power level
load reference file

13C vACP

adjust power level
measure first spectrum

load reference file
3ccp

A

4

13C pP
probe tuning

measure spectrum

Adjustment of 90 degree pulse length:
* set the pulse length pl to 5 us (you can do this fastest by typing “pl 5u”)

Measure Sample of interest

measure spectrum

create file

Bccep

13C CP-MAS

includes 1H, 13C DP

adjust the rf-power
for 13C DP

* gs: enters the setup mode. The FID is displayed for each scan, but data are not stored, parameters
can be changed.

* M FT on the fly: spectra are displayed while scanning.

* double value of p1l (type: “pl 10u”)

* adjust the power level plwl to minimize the signal amplitude.

* change pl back to 5 pus (type: “p1 5u”): the signal should jump to a maximum.

+ @| when finished

Note down the power level for 13C:; plwl=

The setup for DP is complete, acquire one final spectrum:

zg, when finished process using: em,ft,apk



login
Measure Reference Sample Measure Sample of interest 13
' [ Spin up =

spin up

1H
1 : -
H . includes 1H, 13C DP
load reference file -
. probe tuning
e Pty poarial |
i adjust power level
jstp =
A
:
set sender frequency load reference file
- - 13 13C ppP
adjust power level C VACP i e e e
13 create file -
C DP adjust power level - probe tuning ;
" probe tuning -
load reference file meaalire firet cnectriim create file
probe tuning load reference file CCP

13C CP

adjust power level

select and load reference file:
Drag and Drop the reference file from your
user directory into the main window

Enter frequency for 1H channel:
sfo2: enter value previously determined as sfol for 1H.

ST Ty S C— sfol: sender frequency for observation channel
°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°° : sfo2: sender frequency for indirect channel.
rf power settings:
drag and drop °
i plwl= power level for X (to be adjusted)
y plw2= power level for 1H 90 degree pulse
spwO = power level for 1H contact pulse
1 ] (often same as PIW2)
i - il [ [ plwl2= power level for 1H decoupling
A% ooe T @ Bruker Tpspn 35 5 on cbwar [ MAS displey 8 hanno -Dophin h""“““ mmmmmm E ﬁ
reference files are available in the
directory setup_adamantane:
(1) '
2 3¢ pp /load no. 3
?)B3ccp

13

(4) “°C VACP
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Measure Reference Sample

1

H

13C DP

create file

1H
13cpp

load reference file

adjust power level
measure first spectrum A

load reference file
13c vACP

adiust nower level

measure first spectrum

probe tuning

10du relerence (e

probe tuning

Measure Sample of interest

measure spectrum

Bccerp

measure first spectrum
adjust power level

Bccp

acguire spectrum:
*rga, zg

* when finished measuring process data using
em, ft, apk

Calibrate the ppm scale:

* Calibrate/ —JEL

* move the cursor on the top of the left peak,
right click and enter the reference value
(38.45 ppm).

Bruker TopSpin 3.5 pl 5 on oblwan as hanno
| Start  Acquire  Process

Analyse

13C CP-MAS

includes 1H, 13C DP

measure first
spectrum for 13C CP

Publish

View

7] 1PH

Manage

J\Proc. Spectrum+ /4 Adjust Phase | 4 Calib. Axis+  #1?Pick Peaksw | Integratew  Advanced

20 Q0 b4

@0

o o

pdik 1ok PEOWDTT/ $L ¥

[ Browser | Lest50 | Groups

|| 2 setup_:

o' &

2.1

~Jerkang

% E1hanno

- ~TEMP

o3 chunjae_10_2016

o3 chunjae_11_2016

&3 Cortab

o Jfoston 8 2017

¢ (3 qandeel_10_2016

o[ setup_13C_HETCOR

o3 setup_2H.top

I setup_2H

¢ setup_adamantane

31 - onepulse
dec

(3102 - hpdec
o [Jsetup Al
+(Jzihao_8_2016
o3zihao_9_2016

o CJhanno_dsx

o~ iwalton

o [Jacceptance

[ Alcldl]

DEFINE

\Adamantane DP
38.7 ppn / 2922.3 He / 75.48822963 Wz / Index = 5320 - 5326

REFERENCE FREQUENCY
Define: Left-click inside data window

frell

Calibrate =8 %
Spectrum calibration frequency

Cursor frequency [ppm] |38, 4§
OK || Cancel

e oy Al Al b proppren
t iglahs

T
| 300

T T T T T T T T T
200 100 0

T
[ppml

& o EID

& Bruker Topspin 3.5 pl S on obiwa:

M MAS display

Time
20:08:40

MAS Spin Rate Probe Temperature i
(=] Reg. State: @/

Nov 11
% 30 us ) (@] o ososPm

Acquisition information

no acquisition running

Ampliier Control

£ hanno - Dolphin
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Measure Reference Sample

Measure Sample of interest

13C CP-MAS

includes 1H, 13C DP

H

H i create file

load reference file -
=

p' Oue Unlng measure 1st spectrum
st pover v o
.
set sender frequency load reference file
j r 13 13c DP

adjust power level C VACP — G SaaETT
13Cc pDP adjust power level probe tning probe tuning
load reference file ettt create file
probe tuning load reference file 13ccp
3¢ cp

adjust power level

Fine-tuning of power for CP conditions:
The optimum conditions for CP-experiments can be found best by using

the macro “popt”. This macro records spectra while systematically
varying a specified parameter.

Before running the macro you should run the CP-MAS experiment for
ns=4 once. Process using “em,ft,apk”.

Make sure that your spectrum is displayed properly. Type “dpl” and
confirm the ppm, values, which will be displayed. This will ensure that
“popt” will give a reasonable display.

Type popt and enter the parameters as displayed. (note: the range of
PLW1 depends on the instrument and it needs to be centered +/-10 W
around the expected value for the CP-condition)

Click “start optimize” to start the experiment. You should confirm both
guestions with (overwrite, and start) with “y”.

You will now see a display CP-MAS spectra measured for varying values
of PLW1 and it will be quite easy to identify the PLW1, which provides
the highest signal-intensity.

It will take a few minutes to measure all of the CP-MAS spectra and
complete the display.

Max. intensity at plwl=
Typing “re <expno> 1" switches back to the experiment used for the

original setup (with the number <expno>). “re <expno> 999" switches
back to he display produced by popt.

adjust the rf-power
for 1SC CP

Optimize: step by step

group: O

parameter: plwl

optimum: posmax

Startval: expected power level -5W
Endval: expected power level +5W
Nexp: will be calculated

Varmod: lin

Inc: 1

Note: The power level to achieve the maximum CP-
signal depends also on the spinning frequency.
Therefore 2 maxima are found for adamantane.

Using the maximum found for the higher power usual-
ly give good CP-conditions for many samples spinning
at MAS speeds of up to 10 kHz. However to absolute-
ly make sure that you run your sample under optimum
CP conditions you should run popt again on your actu-
al sample. If this is not an option | recommend that
you use ramped contact pulses for your CP-
experiment.
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Measure Reference Sample

spin up
1H
3cpp

adjust power level

measure first spectrum

load reference file

ST VACP

adjust power level
measure first spectrum

load reference file

3ccp

14

set sender frequency
measure spectrum

A

13C pP

probe tuning

measure spectrum

select and load reference file:
Drag and Drop the reference file from your
user directory into the main window

4 strt  Acquire  Process  Analyse Publish
cre

reate Dataset |4 Find Datasat  Open Dataset | Paste Dataset |-] Read Pa

View Manage @

s.

22/ QQ e Q05

s | Toe | Puseprog | Peats | el | Sampe | Stuctre

uuuuuuuuuu

drag and drop

?
' o ) [
reference files are available in the
directory setup_adamantane:
(1) *H
2 L3c pp load no. 4
3) 13C CP /

(4)

13¢ vacp

Measure Sample of interest

13C CP-MAS

includes 1H, 13C DP

load 13C VACP

measure spectrum

create file

Bccep

reference file

Enter frequency for 'H channel:
sfo2: enter value previously determined as sfol for 1H.

sfol: sender frequency for observation channel
sfo2: sender frequency for indirect channel.

power level for X (take from previous popt)

plwl=

plw2= power level for 1H 90 degree pulse

spwO power level for 1H contact pulse (to be adjusted)
plwl2= power level for 1H decoupler



login
Measure Reference Sample
1

H
13C

1H

13C DP

create file
probe tuning

adiust nower level

iuau IeiegieliiLe e

13Cc VACP

adjust power level

P
load reference file

load reference file

measure spectrum

probe tuning

Measure Sample of interest

13C CP-MAS

includes 1H, 13C DP

measure first
spectrum for 13C VACP

Bccerp

probe tunin
measure first spectrum

adjust power level

13C Cp

acqguire spectrum:
*rga, zg

* when finished measuring process data using
em, ft, apk

Calibrate the ppm scale:

* Calibrate/ 4

* move the cursor on the to pof the left peak,
right click and enter the reference value
(38.45 ppm).

Bruker TopSpln 3.5 pl 5 on oblwan as hanno

| start  Acquire  Process  Analyse  Publish  View  Manage @

I\ Proc. Spectrum | 4 Adjust Phase | 4 Calib. Axisv  *'Pick Peaks | Integrate  Advanceds

2n/ Q@ hed QQaFE HE4 PEOWBET/ S5 v

21

((Browser | Last50 | Groups | 4
o erkang

¢-E1hanno

&3 ~TEMP

&g chunjae_10_2016

[ chunjae_11_2016

[ Cortab

= [gfoston 8 2017

= [Jqandeel 10 2016

&g setup_13C_HETCOR

o] setup_2H.top

&g setup_2H

¢ £ setup_adamantane

(71 -onepulse

2 setup
[EXER)

||Adamantane DP
|38.7 ppm / 2922.3 bz / 75.48822903 Mz / Index = 5320 - 5326

trell

| loerTne reFerence FrequENcy
||Define: Left-click inside data window

10

1101 - onepulse -

7102 -hpdec
- Isetup Al
o[zhao_8 2016
o[zhao_9 2016

o3hanno_dsx

o Jiwatton

& [acceptance

Cursor frequency [ppm] [38.45]
oK Cancel |

‘ Spectrum calibration frequency
‘ Fe

| T
[ ¥l | 300 200 100 0

Ampiifier Control MAS Spin Rate Probe Temperature
Off @ Reg. State: @

) @ - ososeM

T
[ppm]

Time
20:08:40
Nov 11

Acquisition information

no acquisition running

& Bruker TopSpin 3.5 pl 5 on odiwar | MAS display & hanno - Dolphin L us

SwEm
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Measure Reference Sample

14
|
3¢

DP
load reference file

probe tuning

adjust power level

adjust power level

HISaRUIS TSt ST

load reference file
13c vACP

adjust power level
load reference file

13ccp

Measure Sample of interest

1

13Cc pP

create file
probe tuning

Fine-tuning of power for CP conditions:

The optimum conditions for VACP-experiments can be found best by

using the macro “popt”.

Before running the macro you should run the CP-MAS experiment for

ns=4 once. Process using “em,ft,apk”.

Make sure that your spectrum is displayed properly. Type “dpl” and
confirm the ppm, values, which will be displayed. This will ensure that

“popt” will give a reasonable display.

Type popt and enter the parameters as displayed (note: the range of
SPW) depends on the instrument and it needs to be centered +/-30 W

measure spectrum

probe tuning

Bccep

around the expected value for the CP-condition).

Click “start optimize” to start the experiment. You should confirm both

guestions with (overwrite, and start) with “y”.
You will now see a display CP-MAS spectra measured for varying values
of SPWO and it will be quite easy to identify the value, which provides

the highest signal-intensity.

It will take a few minutes to measure all of the CP-MAS spectra and

complete the display.

Max. intensity at SPWO0=

13C CP-MAS

includes 1H, 13C DP

adjust the 1H rf-power
for 13C VACP

[] store as 2D data (ser file)

[ The AU program specified in AUNM will be executed WDW= no
PH_mod= pk
FT_mod= fgc

[ Perform automatic baseline correction (ABSF)
[] Overwrite existing files (disable confirmation Message)
| [] Stop sample spinning at the end of optimization (mash)
[[]Run optimization in background
[CINo display of estimated running time
[ Caleulate optimum after POPT has finished, but do not store in dataset
[ Correlate 2D Container with experiment

OPTIMIZE GROUP PARAMETER OPTIMUM STARTVAL ENDVAL NEXP VARMOD INC |
|5tep by step 0 plwl POSMAX 48 55 3 LIN 1 |

Optimize: step by step

group: O

parameter: SPWO0

optimum: posmax

Startval: expected power level -30W
Endval: expected power level +30W
Nexp: will be calculated

Start optimize Skip current optimi... Show protocol Add parameter Restore Save Read array file
| Save array file as .. | Stop optimization Delete paramet... Display Dataset Update ProcPars Help

Note:compared to the regular CP experiment the
dependency of the intensity on the power level SPO
IS much more robust.



Solid-State NMR

Congratualtions you did it!
the Instrument Is tuned and
you can now start measuring your sample
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Measure Reference Sample

spin up

14

|
3cpp

load reference file

probe tuning

adjust power level

adjust power level
measure first spectrum A

load reference file

13C vACP

adjust power level
measure first spectrum

load reference file

3ccp

MAS Il as used on the AV3-400
MAS is controlled directly form the MASII unit. use ONLY the automatic mode:
a.) on the MAS unit: tap: stop, wait for spinning speed to reduce to 0, tap eject, (remove sample if any)
b) tap insert, insert sample, put cap on transfer tube (push it down only halfway)
instead of the cap you can also use a removable plastic cage, which is used to collect ejected samples.

c) tap auto

BAsacacaoiciacmoa-ian i )

13C pP
probe tuning

measure spectrum

Wterest
- L

measure spectrum

Bccep

probe tuning

13C CP-MAS

includes 1H, 13C DP

sSpinup

d) on the MASII: tap on the number of the spinning speed to set the speed (VA) to 3000 Hz.

e) tap go and watch the spinning speed. If the sample is nicely packed, the sample should easily spin up.
If spinning is unstable, or sample is spinning noisily tap stop, eject remove the rotor and pack it again.

f) if sample is spinning stable, the spinning speed can be increased in steps of 2000 kHz.

routine spinning speed: 10 kHz, max spinning speed 14 kHz

MAS Il as used on the AV3-300,AV3-500 and AV3-700

rotor:

* palanced packing

* undamaged, tight fitting cap
* cap is all the way in

steps are in principle identical to the MAS Il, however the unit is now controlled via Topspin.

*type MASDISP to open a window, with control options of the MAS-unit.

4mm probes: routine spinning speed: 10 kHz, max spinning speed 14 kHz
3.2 mm probes: routine spinning speed: 18-20 kHz, max spinning speed 24 kHz
1.5 mm probes: routine spinning speed: 20-50 kHz, max spinning speed 64 kHz

* never enter just the highest spinning
speed and press “go”.

* always spin up your sample in steps.

* an oscilloscope may be used to
check that the spinning is really
stable.

Spectrometer adjustments using adamantane: do not spin faster than 3 kHz!
actual samples: spin as fast as possible 10 - 14 kHz for 4 mm rotors)
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Measure Reference Sample

spin up

1y

1

create file

probe tuning

measure 1st spectrum
adjust power level
* set sender frequency

measure spectrum

13C DP

probe tuning

load reference file

13Cc VACP

H
set sender frequency
adjust power level

3¢ adjust power level
measure first spectrum

load reference file
Bccep

DP
load reference file

_
probe tuning

measure first spectrum

adjust power level

select and load reference file:
Drag and Drop the reference file from your
user directory into the main window

St Acquire  Process  Analyse  Publsh  View Manage @
Create Dataset |5 Find Dataset -/ Open Dataset |~ Paste Dataset || Read Pars.

2 AR YL Q@4 TT/I4 ¥

drag and drop

oo @ ok s 3313 oo M s

reference files are available in the
directory setup_adamantane:

W) 1H ~—-—
@ 3cpp
?) B3ccp
@ 13c vacp

— Joad no. 1

Measure Sample of interest

measure spectrum

create file

Bccerp

13C CP-MAS

includes 1H, 13C DP

create file for 1H

Type “edc” (or "new") to create a new file using the existing Iy

parameter set.

Prepare for a new experiment by creating a new data set and

initializing its NMR parameters according to the selected experiment type.
For muilti-receiver experiments several datasets are created.

Please define the number of receivers in the Options.

NAME
EXPNO
PROCNO

@ Use current parameters

provide experiment name
provide experiment No

& Experiment

~) Options
[ ] Set solvent

O Execute 'getprosol'

DIR

Receivers (1,2, ...16)

[ Show new dataset in new window

usually 1
| select |
|Acetic -/
[ProiPwi][~] change |
hard disk location with your username -

your free space to record sample information etc.

| OK i‘ Cancel | More Info...

|REERE
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Measure Reference Sample

'H
13¢

DP

load reference file

probe tuning
measure first spectrum
adjust power level

Probe tuning:

adjust power level
measure first spectrum A

load reference file
13C VACP

adjust power level

measure first spectrum

load reference file

13c cp

H
create file

measure 1siL specuurn

set sender frequency
measure spectrum

13C pp

create file

probe tuning

Measure Sample of interest

measure spectrum

probe tuning

Bccerp

Wobb: the instrument will display the wobble curve for the nucleus
selected for detection.

13C CP-MAS

includes 1H, 13C DP

probe tunin

For 1H

At the probe: adjust knob on probe labeled TH to move wobble curve to center of the screen

adjust knob labeled MH for maximum amplitude;
Several iterations are needed to get a good result.

Pay attention not to accidentally turn knob adjusting the magic angle!

@ | when finished

et Tupspn o 8 ¥
4 s rocess  Analyse  Publish  View  Manzge ) ]
. Create Dataset 3Fin Dataset ] Open Dataset | Paste Dataset | Read Pars.
2@l @OALE Rk =
% LE an Q0 h9Y 00058 H0h DE@WDTT/ L Y
Browse | Las50 | Groups | [ 1 WOBR:setup adamantane 1 1 opthopspin3 plsdatahanmaiom o
~(erkeng ‘Spectum | ProcPas | AcquPars | Tie | PuseProg | Peaks | tegs | Sample | Stucure | Pt | Fid | Acqu
Cihano ==
~E3hanna_dsx ’JVQ‘EeE
~Ciwaton [acamentre, 0
~Cacceptance loneoue 1H B
obble
M-IN
TINFRE] = 3.
BEREL2
-
-l 2
i ;
H
/ 8
\\
\\ /
\ i 3
N / 2
\ /
\ /
\ /
\ /
/
o
\\ / g
/ ~
V|
[
\
\\ //
T - — T T
29 300 301 [MHz]
Ampier Contol [ Acquiston inormiaton MAS SpinRate Probe Temperare [ Tine:
Tunenudeus:  1H 00352
une frequercy: 300208 | v 11
erter requency3002 0f0  Rep.SeQ)
!...! & Eruker Rpspin 3.5 pS oncbier [l MAS display £ hanno - Doghn a  SHspec p 5 0w o ouem
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Measure Reference Sample

spin up

load reference file
probe tuning
measure first spectrum

process spectrum
set sender frequency

adjust power level

load reference file
probe tuning

measure first spectrum

5 =
o) T
o
U

adjust power level

adjust power level
load reference file

13C VACP

adjust power level
measure first spectrum

load reference file
3ccp

*

Adjust the receiver gain:

rga for automatic adjustment of receiver gain.

Start the experiment:

(zg/ » )

1H

create file

nrobe tunina

measure 1st spectrum

SeL Sernuer ieyuernicy

measure spectrum

13C pP

Measure Sample of interest

measure spectrum

load reference file

Bccerp

13C CP-MAS

includes 1H, 13C DP

measure first
spectrum for 1H

If you observe any problems: immediately (stop/ @)).
There is a command (halt/ ® ), which performs a more defined “soft-stop”.

Processing a FID into a spectrum:

Make sure that a complete decay is observed
for the FID.

If you are “clipping” data” :
double, quadruple,... the parameters Sl and TD

involves the following steps, which can be called by typing the

commands below:
em: exponential multiplication, apadozation function to reduce noise at

the cost of

resolution. The effect of em is adjusted by the parameter Ib (0-200).
ft: fourier transformation
apk: automatic phase correction

If the spectrum is not phased correctly you should phase it manually:

. move the mouse on the 0-icon.
Hold the left mouse buttom and move the mouse up and down.
Further corrections can be done in a similar way with the 1-icon.

a when finished.



login

Measure Reference Sample

spin up

14
|
adjust power level

13c pp
load reference file
probe tuning

adjust power level

set sender frequency

Adjust the sender frequency to excite the center of

adjust power level

measure first spectrum A

load reference file

13c vACP

adjust power level
measure first spectrum

load reference file

3ccp

Measure Sample of interest

probe tuning

measure 1st spectrum

set sender frequency

111EaAdUI T SPTLLI U

H

13c pP

create file
probe tuning

13C CP-MAS

includes 1H, 13C DP

set 1H

measure spectrum

set parameters

load reference file

vour spectrum:

$ . move the cursor on the maximum of the
adamantane spectrum.

Click the left mouse button to define a new sender

frequency.

Note down the value for the sender frequency

SFO1 =

sender frequency
||| start Acquire  Process  Analyse  Publsh  View Manage @& i |
 Create Dataset | g Find Dataset ©)Open Dataset | Paste Dataset || Read Pars.
& |07 20 QQ 9L QQe¢E 13N DE@WOTT/ L ¥
Browser | Last50 | Groups | 3| 2 Acquisition finished: setup_: 11 o'd
o (e
Qo |
> (Jhanno_dsx |acamantane, 3
Cliwaton lonepuice 1+ 1=

> Cacceptance 1.98 ppn / 460.74 He / 300.200461 Mtz

[SET SF01/01 FREQUENCIES FROM CLRSOR POSTTION
Define: Left-click inside data vindow

T
20

T
15

T
10

T
=40 Ippm]

T T T
a0 20 0

T
-20
Ampifier Control ‘Acquisition information MAS Spin Rate Probe Temperature | Time
20:05:59°%
no acquisition running Novil !
0ff @ Reg. State: ©) i

5 32 us ) (@ o ososeM |

M MaS display & hanno - Dolphin

[ o f—

& Bruker Topspin 3.5 pl 5 on obiwa:
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Measure Reference Sample Measure Sample of interest
spin up
H
1H _ create file
load reference file -
. probe tuning
prObe tunlng - measure 1st spectrum
A —
. measure spectrum
set sender frequency load reference file
: 13 13
adjust power level C VACP C DP PeT—————
13 create file
Cop adjust poner evel .
: probe tuning ;
load reference file load reference file
probe tuning load reference file CCP
15 cp

adjust power level

Adjust the receiver gain:
rga for automatic adjustment of receiver gain.

Start the experiment:

(zg/ »)
If you observe any problems: immediately (stop/g)).

There is a command (halt/ =), which performs a more defined “soft-stop”.

Processing a FID into a spectrum:

involves the following steps, which can be called by typing the
commands below:
em: exponential multiplication, apadozation function to reduce noise at

the cost of

resolution. The effect of em is adjusted by the parameter Ib (0-200).
ft: fourier transformation
apk: automatic phase correction

If the spectrum is not phased correctly you should phase it manually:
. move the mouse on the 0-icon.
Hold the left mouse buttom and move the mouse up and down.
Further corrections can be done in a similar way with the 1-icon.

1 when finished.

13C CP-MAS

includes 1H, 13C DP

measure
spectrum for 1H




Solid-State NMR

here comes the decision:
CP or DP?

as a general rule:
broad lines in 1H => CP, VACP for MAS > 10 kHz
broad lines in 1H => DP

measure both If not sure,
as you know, both experiments measure different things
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Measure Reference Sample

spin up
14
load reference file
probe tuning
measure first spectrum
process spectrum

set sender frequency

adjust power level
measure first spectrum
load reference file

*

H

13C DP

create file
probe tuning
[ measure specium

13Cc vACP

adjust power level
measure first spectrum

load reference file

adjust power level

oad reference file

probe tuning

Measure Sample of interest

measure spectrum

probe tuning
create fle ]

13¢c cp

measure first spectrum

13C Cp

—
w
(@]
g
o

adjust power level

load your adamantane 13C reference file

reference files are available in the
directory setup_adamantane:

(1) H
@ 3cpp

13 lect one
3) 13c cp -e—— selec

13¢ vacp Ve

(4)

Enter frequency for 1H channel:
sfo2: enter value previously determined

as sfol for 1H,

sfol: sender frequency for observation channel
sfo2: sender frequency for indirect channel.

Prepare for a new experiment by creating a new data set and

For multireceiver experiments several datasets are created.
Please define the number of receivers in the Options.

initializing its NMR parameters according to the selected experiment type.

13C CP-MAS

includes 1H, 13C DP

create file for 13C

provide experiment name

NAME
|
EXPNO provide experiment No |
PROCNO usually 1
@® Use current parameters
O Experiment | | select |
~) Options
[ setsovene pesic[1]
O Execute 'getprosol*
S Keep parameters [ProiPwi][~] change ]
DIR hard disk location with your username |~
[] show new dataset in new window
Receivers (1.2, ...16) [1
S your free space to record sample information etc.

e |

‘ OK || Cancel H More Info...
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Measure Reference Sample

14

3c pp

load reference file
probe tuning

adjust power level
measure first spectrum A

load reference file

13c vacP

adjust power level
load reference file

H

create file

measure 1st spectrum
set sender frequency
measure spectrum

13C DP
create file

probe tuning

nigasuie speeuuln

Measure Sample of interest

meastire snectrim «

Brobe tumng___|

vreate e

Bccep

13C CP-MAS

includes 1H,

13C pP

probe tuning

measure first spectrum
adjust power level

13c cp

Probe tuning:
Wobb: the instrument will display the wobble curve for the nucleus

selected for detection.

For 13C
At the probe: adjust knob on probe labeled TX to move wobble curve to center of the screen,

adjust knob labeled MX for maximum amplitude;

Several iterations are needed to get a good result.
Switch between 1H and 13C and find tune both channels until both channels

show a good tune.

Pay attention not to accidentally turn knob adjusting the magic angle!

@ | when finished

File Edit View Spectrometer Processing Analysis Options Window Help

005610 820 w4 £ 4 L 1[5 H %[B[> # @[/ L[5

R R BRI

\Browser\PFom\Anas\:[ywom adam H 1 1 Jopytopspin hanno |

+Cada_1H_13q]
*Jadam C_1p
& Jadam.C.CP

Az Mo

T
296

T
208

T
300

T
302
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Measure Reference Sample

Measure Sample of interest

spin up spin up
1H _ create file
load reference file -
. probe tuning
probe tuning . measure 1st spectrum
adjust power level
set sender frequency
A
- measure spectrum
set sender frequency load reference file
i . 13 13c pP O
adjust power level C VACP . measure spectrum
13 create file _ — —
C DP adjust power level 1
load reference file create file
probe tuning load reference file CCP
measure first spectrum 13c cp

adjust power level

Adjust the receiver gain:
rga for automatic adjustment of receiver gain.

Start the experiment:

(zg/ »)
If you observe any problems: immediately (stop/g|).

There is a command (halt/ =), which performs a more defined “soft-stop”.

Processing a FID into a spectrum:
involves the following steps, which can be called by typing the

commands below:
em: exponential multiplication, apadozation function to reduce noise at
the cost of

resolution. The effect of em is adjusted by the parameter Ib (0-200).
ft: fourier transformation
apk: automatic phase correction

If the spectrum is not phased correctly you should phase it manually:
. move the mouse on the 0-icon.
Hold the left mouse buttom and move the mouse up and down.
Further corrections can be done in a similar way with the 1-icon.

& when finished.

13C CP-MAS

includes 1H, 13C DP

measure
spectrum for 13C

measure only a few scans (ns=32)
to check your S/N.

Then measure your spectrum with

more scans.

Most 13C spectra need at least ns=1024=1k.
Demanding samples need ns=10-20k.

You may follow long runs without stopping the
expt by typing: “tr”

data will then be availabe for regular processing
using em,ft, apk.



Solid-State NMR 13C CP-MAS

Good luck with your Research
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