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General hints

BRUKER

A few hints on how to get more information from the system:

® Read the error messages appearing in TopSpin carefully, often they help
in tracking down the problem.

® Enter *hist’ in TopSpin and check the latest error messages.
®Is it a problem which is always there or only from time to time?

® Can you reproduce the problem? E.g. the problem occurs only in a certain
data set.

® Create a backup of the history files right after the problem occurred with
the command ‘savelogs’. That file can be sent to Bruker if required:

» Enter ‘savelogs’ in TopSpin

« As Support Token, enter your company name and your order number,
e.g. 10234567_BrukerCH
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If you feel like it, have a look at the history file
BRUKER

% Bruker TopSpin 3.2 on BRUKER as eng E@
l;J Start Acquire Process Analyse Publish View Manage @ |1—
| Create Dataset| | G Find Dataset ") Open Dataset = Paste Dataset| ] Read Pars.
[(Jca) 1d| | *8*2 ¢ *x&| QA EF< 2 1+ bp | B XLy e e fd§
& 3d /8/2 £ +<H | Qe QL « >4 & BB i @A R M@ TFT 8
J BFOWSE‘F| La5t50| Group5| : 1 strychnine 11 1 c\Sync\data\enginmr — (=] ﬂh]
" e L J Spectrum | ProcPars I AcquPars I Title I PulseProg I Peaks I Integrals I Sample I Structurel Ploll Fid I Acqu|
-l final
B 1) CO\BrukenTopSpina O\examdata 0
B all |
-4 eng : . : . : -
sa‘ryr:hnme -inverse {3C-1H : : : L §
CRINAL TEST - Sysfar AVANCEZSS Drderm‘o HHOO?SOO """" Co oo | &
Custorner. Univ. Bayreuth  Techolician.sel 1. .......... L
e Coneale HOS{280145 Shim svelem! BOSS! : : : L
Pmbe 5mm Mu.l’t‘muc!earmverse 282?11’0015 Sam,o.fe G‘epfh 18 mm GGS N2k
8
E=]
. |s
|:| T T T | T T T | T T T | T T T | T T T Inl |
g8 [ 4 2 F2 [ppm]
|nist |
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There are two parts to the history file ...

&
File Edit Search

Goto_ CPR Hist

History files:
C\Bruken TopSpin3d. 2\progicurdinBRUKER-eng‘history_j txt
ChBrukenTopSpind. 2\progicurdin BRUKER-eng\history

1
2013-10-19

19-02:58:00.086 Graphical Usex Intexface started.
Operating system = WINDOWS, JW type (bit) = 32

19-02:58:00.101 User properties directory—=C:\Usersieng.BRUKER}.topspin-BILBY\prop

@ e W R
H
$
o
I
@
@
o
S
o
o
[~

19-02:58:00.663 To connect to this TOPSPIN instance vrvia Remote Connection use host=127.0.0.1, poxrt=5500

1

9 |19-02:58:00.663 Start: opening file for local session key at 'C:‘\Bruker\TopSpin3.2/progfcurdir/BRUKER-eng/keystoreflocalSes:

10 |19-02:58:00.663 Start: local session key imported successfully.
11 [19-02:58:00.663 Start: GUI session key created

12 |19-02:58:01.100 GUL Version = 3.2 / 1791

13 |19-02:58:01.271  cmd= create drag tranfer handlex

14 |19-02:58:01.568 comd=init_cpr

15 [19-02:58:01.568 Start ORB: recommended port—5090.

16 |19-02:58:02.379  Start ORB: successful on port 5090

17 [19-02:58:02.379  cmd=cprlistenex

18 |19-02:58:02.379  Start CprListenerServer: actirvate.

19 19-02:58:02.441 Start CprListenerServer: activation successful, id = corbaloc:iiop:127.0.0.1:5090/%0000%500%FEPOASFECtT1POAS]
Z0 19-02:58:02. 582 Contact configuration service: URL=coxbaloc:iiop:127.0.0.1:5500/ConfigurationSexrexr, IOR=IO0R:01000000240000!
21 19-02:58:02.582 Contact configuration service: local contact, using URL: corbaloc:iiop:127.0.0.1:5500f/ConfigurationSexrver

Z2 19-D02:58:02.628 Contact configuration servrice: successful.

z3 19-02:58:02.628 Contact configuration service: local session, authentication done.

Z4 19-02:58:02.675 LOCKCONF , SamChgEth[0-3]: [PLMT, no, no, no, no]l

25 19-02:58:02.691 Datastation: false, Fourier: false, ELCB: trxrue, EVWTU: true, Fourier-BSMS: false,

ZB MAS2: false, WTU: false, RCU: false, Multi-receiver: Ffalse, number of receivers: 1,
z7 Multipeak lock: true, HMR thermometer: true, 19F lock: false, SampleXpress over Ethernet: false
Z8 19-02:58:02.691 Trying to start hardware aACCESS SEXTers. ..

Z9 | 19-02:58:02.847 Contact CPR: local contact, narrowing ochject for: corbaloc:iiop:127.0.0.1:5500/CPRMsy .,
30 |19-02:58:02.894 Contact CPR: ohbhject is walid.

IOR=IO0OR: 0100000014001

21 |19-02:58:02.894 Contact CPR: address of CprListener i=s corbaloc:iiop:127.0.0.1:5090/:0000%500%FEPDASFECtr1POASFECPRCLient
32 | 19-02:58:02.894 Contact CPR: login at CPR with "coxrbaloc:iiop:127.0.0.1:5090/%0000%00%FEFPOASFECtr1POASFECPRClient "

33 |10 _no.ro.n2 anc LTSN, D s
4 1

I
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There are two parts to the history file ...
BRUKER

. |
'—lﬁ The Java (=Graphics) part | IThe command part |

File Edit Search

| Goto CPR Hist |

History files:
C\BrukenTopSpin3_2\prog\curdinBRUKER-eng\history j txt
C\BrukenTopSpin3_2\prog\curdinBRUKER-eng\history
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A real life example:
BRUKER

& ci\Sync\powerp\TopSpin-Training\Service-Training-BII-June-2008\pyc_history_250108.txt - metapad E@
File Edit Favourites Options Help
DS D EF| & Qat| & B o | w[EB| e

2008-01-25

mE

TIME +0200 PID oBJ CMD TYPR COMMAND

18:54:34.293 15137 TOPSPIN Version 2.1
Jopt/topspin/prog/mod/cpr on =xt3
version Z2007-10-17 07:11:26Z build 2007-10-23 04:26:46
gcc 3.4.6 with glibec 2.3 compiled tag topspin 2 1
on AVE600 (Linux 2.6.9-67.0.1.ELsmp glibc 2.3.4 1 Svystem
with Message Queue Id 98304
started in /home/pyc
by pyc with home directory Jhome/pyc

18:54:34.293 FLEXIm license is wvalid until 2022-03-13
18:54:34.294 15137 0 cmd enter: cprserver

18:54:34.319 15149 proc start: cprserver (module cprserver)
18:54:34.423 15149 0] cmd sent: cprserver

18:54:34.454 15137 0] cmd enter: cprclient /tmp/msg.cprclient.l15137
18:54:34.466 15154 proc start: cprclient (module cprclient)
18:54:34.524 15157 java wvirtual machine

Jopt/topspin/jre/bin/java

started with arguments:

—DJAVA JVM PARENTID=15137 -splash:/opt/topspin/classes/p1
18:54:34.524 15154 0 cmd sent: cprclient /tmp/msg.cprclient.l1l5137
18:54:36.920 15149 Q cmd enter: dataserver id 0 -

< | il | >

DOS INS  Line: 1/1361 Col: 1 i
- 0000000000000 |
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A real life example:
BRUKER

client changed object to "/Jopt/topspin/data/pyvc/nmr/pyc_AI_005/89/pdat
10 new object "/Sopt/topspin/data/pyvc/nmr/pyc_AI_ 005/89/pdata/1"
10 cmd enter: rpar "dipsi_tbhi.pyc” all
oc start: rpar (module edparproc)
d sent: rpar "dipsi_tbi.pyc" all
F msg: rpar
i.pyc: File not found
m: rpar; status=-1

10
er
dipsi_
cmd €

proc te

New object indicates a new dataset. Here, the
new dataset gets the number “10". In all
following lines commands that show a "10” in
the front refer to and work on this dataset.
Like the rpar command in this example.
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A real life example:

P

| pyc_history_250108.txt - Notepad

File Edit Format View Help

cmd enter:
cmd enter:
cmd term:
10 cmd enter:
10 cmd (o) sent:
cmd enter:
cmd enter:
cmd term:
proc term
cmd term:

2 cmd enter:
proc start:
2 cmd sent:

error msg:
Error during

cmd enter:
cmd term:

An acquisition is “halt”"ed successfully and the
“zqg” finishes with no problem (indicated by
the "status=0" message).

checkloc
checkloc
sendguj
San

Zg,;

checklocksh
Zg yes
zg (mod
new

Sstatus=0

The next acquisition fails with a network
problem “no route to host” !!

zg
BirdRack flush: Error in flush: AxisException 12 during
getPossibleRoutings: HTTPTransportException:
Client failed to open Failed to open connection to serwver:
hosthame="149_.236.99._ 250"
port="10000"
Error Message='MNo route to host®
sendgui clientid=all acqustop end POWCHK_ON
Zg; status=-1

« | 1
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And the solution was:
BRUKER

Firmware update on the BLAXH amplifier !!

The amplifier occasionally lost its Ethernet
connectivity due to a race conflict in the
firmware.
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savelogs details
BRUKER

& Details P o)

All files have been successfully saved into file: "TopSpinSupport_SGU-reboot_ BILBY _eng_2013-10-14T06.09".

&  Details : -EI :
Press the "FTP" bulton to send this file to Bruker.
7 FTF_’ [= el FEeslis L= the Cpen” bulton to open a file browser with Iy, ¢ have peen successfully saved into file: "TopSpinSupport_SGU-reboot_BILBY_eng_2013-10-14T05.50".
send it for example as EMail attachment.

Press the "FTP" buiton to send this file to Bruker.

If FTP is not possible use the "Open"” button to open a file browser with the location of the file and
send it for example as EMail attachment.

Additional Actions
Press the "FTP" button to transfer the "savelogs"” file to Bruker

Press the "Open" button to open the directory of the "savelogs” file 1 Additional Actions
Press the "FTP" button to transfer the "savelogs” file to Bruker

Press the "Open"” button to open the directory of the "savelogs” file
Hide details

Details

zipping file conffinstr/probeheads/Z8478 0071 56 par i
zipping file conffinstr/probeheads/Z8478_71_ph
zipping file conf/instrprobeheads/Z856701_0017_03 par
zipping file conffinstr/probeheads/Z856701_17.bb
zipping file conffinstr/probeheads/Z856701_17 _ph
zipping recursively conffinstr/av600.belcortab
zipping recursively conf/instr/avs00.befinmrusers
zipping file conffinstr/avB00 _be/nuclei
Zipping recursively conffinstr/av600_be/preamp
Zipping recursively conf/instr/ave00.be/prosol
zipping file conffinstr/av600 befscon2

H zipping file conffinstr/av600 be/specpar
Savelogs file has been St
zipping file conffinstr/ave00.befuxnmr.par

created successfully \ fi install g

The savelogs-file

C:/Bruker/TopSpin3 2/savelogs/TopSpinSupport_SGU-reboot_BILBY_eng_2013-10-14T05.50 zip
has successfully been generated!




nmrsave
BRUKER

EM Topspin

— Process Analyse Manage

(‘_L Spectrometer « P Security » | Commands - @;I Remote

*9 | Spectrometer power on/off (pdudisp) | Save Installation Specific Files (nmr_save)

— | Hardware Detection p | Saves spectrometer installation specific files
=L . in a backup TAR-file. The saved files can be
Experiments/Parameters P | restored to the same or a different TopSpin

Searc

m-c\| Manage temporary acquisition data installation using the command nmr_restore.

BSMS Control 2

CryoProbe Control

ProdigyDisplay

aw | Save/Restore Installation 3

Strug spectrometer Usage (account)

nmrsave.
VERY IMPORTANT !!!

Mo structure available.

Innovation with Integrity




nmrsave
& NMR_Save * BRUKER

Save installation files  Restore installation files Save user files Restore user files

Save installation specific files.

Installation specific files are collected and stored into a compressed file. This compressed file can be used
to copy the files from a previous installation to a new installation or to create a backup
of the installation specific files.

Mote:
To save user specific files use the "Save user files" tab.

Location of backup file: ChBrukenTopSpind.0\nmr_backup
Overwrite existing backup file: [l
Installation to be saved (TopSpin home): C\BrukenTopSpind.0 Browse
Spectrometer configuration (e.g. spect): ~
Display default information: O]
Display additional information: @]
Execute "Save installation specific files" periodically |  Automatic Backup nm rsave .
Archives AVANCE NEO
Log: Configuration !!!
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General hints
BRUKER

®Is it a hardware failure?
Check the power supply voltage LEDs in the console.

® SampleChanger is not running?
Check the input pressure from the SampleChanger.

® Do other systems in the lab also have problems?
It could be a power issue.
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Tracking the problem

BRUKER

Here are some questions you could ask yourself

®Is the magnet on field?

® Is there ice on the magnet?

®* Can we communicate with the spectrometer?

® Does tuning and matching work (‘wobb’, ‘atma’)?
®Is there a lock? Does it look normal?

® Can you run TopShim? (on 1H and 2H)

®* Do we get a spectrum? On more than one channel?
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Is the magnet on field?
BRUKER

If there is neither a lock nor a spectrum can be acquired, the
magnet could have quenched or the main switch could have
opened and the magnet either lost field or is still discharging.

® Try feeling the magnetic field by using a magnetic tool.
Be careful!

° If there is ice on top of the magnet, or the magnet is wet, this could
indicate a severe problem! Contact Bruker immediately!
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Can you communicate with the hardware?
BRUKER

®*Try to run ‘i’ and 'ii restart’

® Use ‘ha’ to check which units are available in the spectrometer
network

What could help?

® Restart TopSpin

® Reboot the spectrometer

® Reboot the workstation

® Disable the firewall on the workstation
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Can you acquire a spectrum?
BRUKER

® If you cannot acquire a spectrum, try a different nucleus, usually 13C.

® A different nucleus requires probably a different channel (SGU/TRX) and
a different HPPR slice.

® A cable might not be connected or a frequency might not be produced
by the REF unit.

®You can also try to use a different SGU, if your spectrometer is
SGU based (change routing in ‘edasp’).
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Can you run ‘wobb’ / ‘fatma’?
BRUKER

®* The ‘wobb’ routine uses many components of the spectrometer and
is therefore generally a good test. If it runs fine, it means that the
receiver as well as parts of the frequency generation works fine.

® If ‘wobb’ does not run, try a different nucleus.
®* Do ‘atma’ or ‘atmm’, does it work?
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Tuning/matching and wobble curve

P WOBE: A.bras.517.P5LK 1 1 fu vadim i
<SPS B[ @]

iﬁ/b/ras.SI 7.PSLK

PSLK 1 1 fu vadim

[*1e3]

15

10

- WOEE: A.bras.S17.PSLK 1 1 /u vadim
B -1
T | Abras.S5i7 PSLK
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Tuning/matching and wobble

curve

Bruker TopSpin 4.0.3.b.5 on av4600 as demo

Acquire Process Analyse Applications JUETELL]
A Proc. spectrum + | /\y Adjust Phase » | M Baseline » | A\ Calib, Axis ~ | Advanced «
D2 2| 08 Q\‘H--Nti M| P w0 i| | *8 ‘
e 2l QQoEE «evse 2l | a@FE LAl B
,—‘ H i SPECTRUM PROCPARS ACQUPARS TITLE PULSEPROG PEAKS

INTEGRALS

SAMPLE STRUCTURE PLOT FID | ACQU

[] Show Spectra Thumbnails

[ 1 1 sudataidema/nmr-za  [alilf ST ET
ATMM <2> BE
Information :
Probe: PATXIG00SZ H-CIN-D-05Z
Solvent: H20+D20
State: Idle
Channel/Nucleus
Channel/Nucleus selection:
Complex wobble displ [=T=] =]
© 13C (130) pl play |
® 15N (15N)
O 1H (1H)
Complex wobble display 2
Show complex wobble display
Automatic adjustment (ATMA) [
Start ATMA, probe does not support storing positions for future use L
User defined WBSW and WBST
Wobble sweep width [MHz]|1.0
Lo
Number of wobble steps  |1024 &
Tuning r
Fine
Matching
Fine ,S
I T T T T T T T T T T T T T T T T T T -
60.4 60.6 60.8 61.0 61.2 [MHZ]
H t beubi_cn3.15 201 1 /w/data/demo/nmr |takmg wobble data
Spectrometer Status| Amplifier Contral Acquisition information Fid Flash Lock POWCHK | Spooler BSMS status message Time
une nucleus: 15N queued: 0 10:27:38
on@ une frequency: 60813365 ’b—— \/ delayed: 0 Feb 01
cron 0

[Center frequency:60.8163

Autoshim () Locked () Error ()




Does the lock signal look fine?
BRUKER

® Check the LOCK signal carefully in the swept mode and check whether it
is locking-in normally for the correct solvent and whether the lock is
stable.

® It is not locking?
« Is a sample in the magnet?
 Is the sample depth ok?

» Use a Bruker test sample, e.g. the Lineshape sample or the Sucrose
sample for your tests.

- Create a new data set, read a standard parameter set,
e.g. 'rpar PROTON’, do 'ii’ and try to lock again, e.qg. ‘lock acetone’.

 Is the 2H tuning ok?
Can be checked with: ‘rpar gradshim1d2h’ - ‘wobb’
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TOCSY without gradients: t;-noise

o TOCSY:
AUTOSHIM during
acquisition can
influence tl-noise

Especially while
measuring salty
agueous Samples
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WATERGATE experiment: gradients
BRUKER

e WATERGATE:

Lock phase wrong
approximately 30°

Depending on the
sign of the error
the artifacts
appear on the right \
or left side of the
signal
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COSY with gradients
BRUKER

e COSY with gradients:

Lock phase wrong
by approximately
400

T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

- J
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Also check the other lock parameters ...
BRUKER

®* The “Loop Gain”, “Loop Phase” and “Loop filter” values are the control
parameters relative to the lock current regulation loop. These values have an
important influence on time average lock level stability. Their accurate setting
is important when recording 2D homo-nuclear or hetero-nuclear experiments
in the absence of Pulsed Field Gradients.

®* A bad setting of these parameters will increase the tl noise in these 2D
experiments.

®* The best way to set them is to adjust as good as possible the “Lock Power”
(find the 3dB limit before solvent deuterium nucleus eigenstates saturation
occur). If this value of the “Lock Power” is found you can use the automation
routine “loopadj”. This is an AU program that calculates the “Loop Gain”, the
“Loop Filter”, the “Loop Time” and adjusts the “Lock Gain” and the "“Lock
Phase” parameters.
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Also check the other lock parameters ...
BRUKER

®*The "loopadj " command does not work if the "Lock Gain" is higher
than 120.0.

®* A "Lock Gain" value higher than 120.0 does not match with the "Loop

Galn ms -~ __ 1 —_ . 1 me ==ls _ . _ __ 0_ _ _ _ 1 _ = _ 1 = _ al_ ~ _ 11 _ ___*
Lock parameters
table Nlacro Loop Filter Hz] Loop Gain [dE] Loop Time [5]
lock. 1 20 -17.59 0.&21
lock. 2 20 -14.3 0.529
lock. 3 a0 9.4 0.4 &4
lock. 4 70 -6 6 0,224
lock. 5 100 -37 0,206
lock. 6 140 0.3 0,220
lock. 7 250 2.9 0.158
lock 8 400 7.1 0111
lock. 9 &00 9.9 0023
lock. 10 1000 1322 0.059
lock. 11 1500 152 0047
lock 12 2000 168 0041
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Also check the other lock parameters ...

simwress]  Regulator too strong

BRUKER

{ Standard Spectrum L " ¥
rotariom. Sample. 1% CHO13 in k“me,dg| (e/u. zr0248) 3 Couples to noise
+ } | .
| = -
| v Y
‘- A\ . ||
sl d s - wmwﬁwmwww Wk ,*g.m..,w,.ﬁ ‘ n *.a,’,.;, A wipf.,,awwm,mw,\wmge
e L] Qegulator too weak 4 egulator optlmlzed £
Cannot compensate Field shifts .
' ' . compensated .
| | -8
J»| ]
.....J" - o ‘.Lp W O I | . R I\ - — —

Courtesy of Dr. Chrlstoph Freudenberger BRUKER BIOSPIN Fallanden
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Principles of shimming and shim errors
BRUKER

SHIM 1S OK 2-nd order 2-nd order

skewed asymmectry skewed
1-st order 1-st order left in the right
symmetric, upper part
broad or of the line

split top

1-st & 2-nd orders

~ A shoulder on a peak
is a common distortion.

3-rd
order

| symmetric
| broad tails

'

4-th order 4-th order 3-rd & 4-th orders

tailing asymmetric tailing broad hump |
o the broad tails very close o
lef the baseline

Y
SKETCHES OF LINE DISTORTIONS CAUSED BY VARIOUS GRADIENTS

[ Z 4 gradient ] t l
J entire broad

3

| integral |

broad tails spectrum Tails
entire spectrum ‘ i
main peak t
| Ath-OHDER |I | wvertical
1 ‘ ...... HuME: |||.' | gain X 16
- |__— T _I Lo N Ji ___v,_,-/l e
+30 0 Hz -30 e e

From «Shimming an NMR Magnet>» by G. A. Pearson. Highly recommended!

Innovation with Integrity



Shimming: Preparation
BRUKER

® Manual Shimming:
« Adjust the LOCK PHASE to maximize the lock level
« Adjust the LOCK POWER according to the solvent
* Lock level is the criterion for evaluation of magnet homogeneity
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Gradient shimming: Convection
BRUKER

TH

G1 G2 = |

1. Convection causes a wrong
information according to the ‘ U
1

position in the sample.

2. Lost of the signal because of a
incomplete focusing caused by the
second gradient. By, 0
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Gradient shimming: Convection

BRUKER

Counteractions:

1. Avoid convection:

« Sample filling height of 40 mm.

* Increase the airflow.

* Rotate the Sample.

 Lower the temperature (if possible).

« Use a solvent with a higher viscosity (if possible).
2. \Version of TopShim with convection compensation:

 TopShim in TopSpin 2.1 patch level 5 (or higher)
3. Version of Gradshim with convection compensation:

* Pulse programs on request
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Gradient shimming: Convection

BRUKER

Common problems with TopShim:

- Situation:

*  bad result without sample rotation
*  Good result with sample rotation
* Reason:

Convection
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Topshim window [topshim gui]

% TopShim - a X

Shim Report Service

SHIM
Dimension @A O30 g *1D shimming (Z-Z5 only, on every sample) 3D (all
Optimisation |solvent's default . shims, only 90% H20 sample using LOCK

H20+D20)

Optimise for |1H
useze [ \.

TUNE \
Before off v \

« Optimization criterium

*For which coil optimize

///

After z v

oy O \ +Z6 also (usually no)
\

PARAMETERS

M |ordmax=8 convcomp

*Shimming of Z,X,Y,XZ,YZ by lock before and after
STATUS gradient shimming (before makes real sense)

not running

____—— -Start button

CONTROL (/ =
Start op Help Close
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TopShim: Remarks during shimming
BRUKER

Remark: echo time must be reduced

| RO N

" Shim Report Service Results:

1D SHIMMING echo time must be reduced
Parameters: echo time must be reduced
Drobemead = 2750030006 initial BO stdDev = 7.16 Hz

solvent = Acetone
shim nucleus = 2H

" Reason and solution:

Second Echo time was too long. As a result the
< e magnetization relaxes during the pulse
e i Tae | sequence.

shim changes:
iz +4

envelope icthess = 2.00 f 200

2 ) Reason:
Z4 +26
Z5 -13486

ration = 1 min S03cc 1.The 3D homogeneity is not good (bad off-
axis shim).

finished Mon Jun 8 10:01:08 20089
2.Convection.
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TopShim: Remarks during shimming
BRUKER

Remark: Shimming takes too much time

B TopShim i a B
[ Shim | Report | Service !

running ...
I initial BO stdDev = 13.97 Hz
Optimisation lsolvent's default

: - , I target 1
| | i ineshape optimisation 44
Optimise for I].H ‘ | L

Use Z&6 (I
Before Ioff ‘ | .
ater [orr |/l Reason and solution:
Only O
S— 1. The 3D homogeneity is not
ming . .
< Il 6 ey = 12.97 1 good (bad off-axis shim).
2. Convection.

‘ Start Stop Help Close
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TopShim: Remarks during shimming
BRUKER

Remark: Too many points lost during fit

W topshim /| X

L

FerformShimming — too many points lost during fit

| Close || Datails... |

Reason and solution:
The basic homogeneity may not be sufficient.

1. Improve the homogeneity by manual or automated
shimming on the lock.

2. Set very large values of high order shims to zero.
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TopShim: Remarks during shimming

Remark: Too many points lost during fit

' o pshim

N

FPerformShimming — too many points lost during fit

Close || Datails... |,
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—>
One error can cause another one

" Shim | Report | Service

Bl TopShim i 2 S o= =

1D SHIMMING

Parameters:

maximum order = S

probehead = Z75003_0006

solvent = Acetone

shim nucleus = 2H

nucleus optimised for = in

olp (fromlock) = 2.04 ppm
optimisation parameters = Is

linewidth 1H = 0.10 Hz

envelope shape f strictness = 2.00 / 200

Results:

echo time must be reduced

echo time must be reduced

initial BO stdDev = 13.97 Hz

shim changes: none

duration = 3 min 57 sec

completed with failure

finished Mon Jun 8 10:08:35 2009
PerformShimming — too many points lost during

< il [ 1»




TopShim: error message
BRUKER

Error message:

' topshim M

F'N

Preparelock — liftis on: please switch off for shimming

Closa || Details...

Reason and solution:
Lift is on.
Sample is not locked.
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TopShim:

S TopShim

| Shim | Report | Service

=mjEen~<- |

SHIM

Dimension

Optimise for
Use Z6

TUNE

Before
After

Only

¥ 'map|

STATUS

not running

@ 1D

Optimisation ;solvent's default

1H
off
off

PARAMETERS

© 3D

{

7

BRUKER

Use e.g. Sucrose in
H20/D20

Start TopShim with the
option "map"

A Shim optimization will not
be executed

The current state will be
documented with a Z-
gradient profile.
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TopShim

- (=]
Please enter a new NMR data directory

DIR = Full path of dir. containing nmr datasets

ALIAS = Shortcut for DIR (if filled in)

DIR = C:\Bruker\TopSpin3.2pl5\data\topshimData

ALIAS =

| ok || cancel || Browse |

Please enter a new NMR data directory.

DIR = Full path of dir. containing nmr datasets

ALIAS = Shortcut for DIR (if filled in)

DIR = |/opt,’topspin3.2p15/data/topshimData |

ALIAS = | |

I OK H Cancel ‘ | Browse |

¢ /optftopspin3.2pl5/data/topsjfmDarta
o [J 1D_acquisition_data
o[ 1D _maps_field
&[] 1D_maps_magnitude_ratio

e[ 1D _maps_magnitude
&[] 1D _maps_target

The results will be stored in
the folder: topshimData

This folder is a sub folder of
TopSpin

Please Note: These data will
be removed with the next
TopShim run !!

Send us this dataset
directory for investigation
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TopShim - good Z-gradient profile

(1 1D_acquisition_data 7 1 C:\Bruker\TopSpin3.2pi3\data\topshimData | = | =) @] g
J Spectrum | ProcPars IAcunars lTitIe I PulseProg I Peaks I Integrals l Sample I Struc « | » | -
fid 2 from 1D_acquisition_data 3 1 c:\Bruker\TopSpinS.ZpIS\data\topshide“ ? -
o a3
o C
[ - g
- T L L L T -

J0 20 10 o -10 [kPpm]
[ = -
[ w i
- o i
T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T 3 :
20 15 10 5 o -5 [ppm] = = A
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TopShim - critical Z-gradient profile
BRUKER

e no hardware defect!
o Off-Axis Shims are really bad !
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TopShim - critical Z-gradient profile
BRUKER

e no hardware defect!
o Off-Axis Shims are really bad
e Water spectra:
withHout rotation W*I'I rotation

J Ml

T T T T T T T T T Ll L T I T T T T T
20 15 10 5 0 -5 [ppm] 5 4 5 4
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TopShim - critical Z-gradient profile
BRUKER

* no hardware defect!
o Off-Axis Shims are really bad
e Water spectra:

rotation W lIh rotation

T | T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T LI
20 15 10 5 0 -5 [ppm] 5 4 5 4
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TopShim - critical Z-gradient profile
BRUKER

e Hardware problem
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TopShim - critical Z-gradient profile
BRUKER

e Hardware Problem

Innovation with Integrity



TopShim - critical Z-gradient profile
BRUKER

e Hardware problem

27 e Could be caused by the
sample, too (air,bubble,...)

S

T T T T T T T T T T T T T T T T I I T T T T T T T T T T T T T T T T T T T T T
15 10 5 0 -5 [ppm] 15 10 5 0 -5 [ppm]
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TopShim - critical Z-gradient profile
BRUKER

e Hardware problem
e Please contact Bruker!

A

T l T T T l T T T | T T T | T T T T T T T l T I T T T I T T T I T T T ] T T T I

T T T I T T T T T
10 8 6 4 2 0 [ppm] 10 8 6 4 2 0 [ppm]
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NMR Thermometer
BRUKER

High Resolution

Heating of the sample by RF ~2K Heating of the sample by MAS

0 - 12 Hz shifts up to 30K

H,O: ~ 0.01ppm / K
@600MHz = 6Hz / K
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NMR Thermometer
BRUKER

« Measuring
 Regulation of the temperature in the sample
« Monitoring

Method of measurement is known:

Measure the temperature dependent Chemical Shift
Regulation
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NMR Thermometer

BRUKER
#l-‘z #1
* | v "~ Solvent with at least two 2H lines with
different temperature dependent behavior of

the CS.

- I’ACS o —"
JE- J\  Measure ACS

ppppp

#1 is fixed = Lock
Defined CS of the Lock-Peak:. Field is regulated, so that the Peak is on Resonance.

#2 is variable = Temperature
CS of the second Peak. Frequency is regulated, so that the Peak is on Resonance.
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NMR Thermometer - Advantages
BRUKER
The advantages are analogue to the solvent as Lock-substance
Solvent has exact the temperature of the sample
Solvent is spectroscopically independent of the sample
No additional spectra have to be recorded
Update of the temperature with high rate (as Lock, about 6600/s)

Fast and easy data transfer between BSMS and SmartVT unit because of integrated
infrastructure. L-TRX ELCB  BSVT
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NMR Thermometer

BRUKER

“Correct” temperature (if calibrated correctly).

|dentical temperature on different probes and spectrometers.

Temperature regulation on the sample temperature “uni NMR

) _ Thermometer
NS o = —— | NS
— wrong temp. equilibrium correct temp. =
DS DS
< “RFE-heating” S b

Start of experiment

4 ‘77 4 ‘7“ 4 ‘fo 4 ‘V‘ 4 ‘4 4 "7 4 ! 0 4 ‘“’X 4 ‘F‘ ""”‘ rlv‘zz r!.‘?n '1.‘13 ’vv‘A-: ’v.‘M c.‘Az ’v,‘Ac rl.‘cs 'l.“:(» ‘ppwv
Innovation with Integrity



Influence of Magic Angle Spinning

on the Temperature a‘;&@n
0.012+ e Center packed sample (4mm, ZrO powder)
0.011 SOC
:z:: 32C e 21C at 3kHz (room temperature,

0'0087 23C referencing)

0.007

21C e Lead nitrate for temperature calibration,

0.753ppm/K

0.006

0.0054

A

0.004 4

==f=

e Spin rate was changed within running
experiment

0.002-

0.001

0.000 T T T T T T T T
24 22 20 18 16 14 12 10

Maximum temperature difference about 30K
above RT
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Influence of Magic Angle Spinning

and VT Gas on the Temperature

o =} o =} o o o o o o o o o o o w

L0015 =

.014 4

L0133 =

L0112 +

L0111 +

.010 =

.009 +

.008 +

.007 -

.006

.005 =

.004 4

.003 =

.002 4

.001 4

40C
43C

50C
54C
32C
23C
21C

15kHz
Ol/h VT

15kHz
Ol/h VT

g ,l:::‘é} 15k 4

3kHz
ol/h VT

N 15kHz
il )30001/h VT

ﬁ--'-a

i b) | 5KHz
20001/h VT

S5kHz
10kHz

T
40

T
30

@\gk“z
Q- VT — Q1A \F
20

10

ppm

BRUKER

Center packed sample (4mm, ZrO powder)

21C at 3kHz (room temperature,
referencing)

Lead nitrate for temperature calibration,
0.753ppm/K

Spin rate was changed within running
experiment and VT gas flow was adjusted

Maximum temperature difference about 34K
above RT
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Temperature Calibration

S .

T T T T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Tset=294K: 0.61ppm = 20.3C

e Calibration with 2 or more temperatures
e Calibration curve is calculated either
by EXCEL/ORIGIN or TS
Slope:0.979424 / offset: 6.734979
e After activation EDTE shows both values

BRUKER

[on | HEEM | serwure | VTU State: & Off

Regulation State Stability Sample Temperature Target Temperature
& oft Transient - Agzté"ééz 55
State Gas Flow Target Gas Flow Standby Gas Flow
€9 steaay 200 Iph 500 Iph 200 Iph
State Current Power Target Power
e Missing oft oft
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Temperature Calibration - edte
BRUKER

Temperature Control Suite

| Temperature I Monitoring ’ Record r Correction I Configuration r/ Log r/ Help |

Temperature correction
Use temperature correction if you want to display the real sample temperature instead of the probe temperature sensor value.
Please check the manual how to perform temperature measurements with NMR (to determine the real sample temperature).

MNote: Temperature correction is not applied to temperature limits (safety checks).

Enable temperature correction with these values
MName: DUL_PHIP
S mm FIDUL 13C/2H-1H Z-CRD H8902/0201

Probe:
Temperature range [K]: 288.00 - 303.00
Slope: 0.939850
Offset: 14.766917
Comment:
Available correction settings
a Name Pro Temperature Ra Offset Comment
DUL_PHIP S mm PAl 303 - 373 1.113 21.4

New H Edit H Set H Delete

VTU State: On € ISampIe Temperature: _| Probe Regulation State: Transient Recording: Off & |Probe: 5 mm PABBI 1H-BB Z-GRD Z810701/0040
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Temperature profiles — edte
BRUKER

Temperature Control Suite

rTemperature ] Monitoring [/Record rCorrection rConfiguration rLog [’Help ]

General configuration Profile configuration Channel mapping
Temperature unit used in VTU display: VTU related settings (e.g. temperature unit, Set mapping between te—parameters (e.g. te2)
@ Kelvin [K] names limits etc.) can be stored in a profile. or te—commands (e.g. teZset, te2get) and
. . o You can load a profile to apply the stored VTU hardware channels. This determines which
L Celsius [°C] settings to different hardware configurations channel is used for each command or parameter.
Power unit used in VTU display: or users.
® watt [W] Hardware channel Logical channel
3 Percent [%] Create new profile Create 1 1 -
Location of VTU display (internal/external): Load profile Load 2 2 -
® external Window Delete profile Delete 3 3 =
O internal Window 4 4 =
Channel configuration
Channel Regulation Mode Min. Temperature Max. Temperature Max. Safety Temperature Max. Heater Power

S mm PABBI 1H—BBIZ—GRD Z810701... [ se | ST EED U SREMOLE B (max. 20.%%3\?::210.0 w)

VTU State: On & |Probe Temperature: [EEIMM|Probe Regulation State: Transient . |Recording: Off @ |Probe: 5 mm PABBI 1H-BB Z-GRD Z810701/0040

User can store probe profiles. This way, it is easy to handle different settings.




BSMS shim cooling and probe flush
BRUKER

Experiments at very high or very low temperatures need some care.

* The probe electronics should be protected from excessive heat or icing.
« This can be done by using flush gas (on newer probes)

* The shim system and the O-rings of the magnet (vacuum sealing) must be
protected from excessive temperature.
« This can be done by using shim flush gas. A special adapter (clamp
ring) is necessary for the Shim Upper Part.
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Conclusion - Solids NMR
BRUKER

e Calibrate your probe

e Choose carefully the flow/hardware conditions

e Use center packed samples whenever possible

e Higher flow rates can improve the overall performance

e The probe/shim needs time for thermal equilibrium (30min to 1h)
e The most versatile cap is the ZrO cap

e Keep an eye at the magnet’s shim temperature
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Conclusion - Solution NMR
BRUKER

e Run "“self tune” with your probe (different temperature ranges >30-50K may require
different PID parameters).

e Choose carefully the flow to optimize temperature gradients (higher flow typically
reduces gradient but be careful not to “lift” the sample).

o If absolute temperature is of interest, calibrate the probe with a thermal standard
(depends on flow rate) and set the correction in edte accordingly.

e The probe/sample needs time for thermal equilibrium (>5min).
e Choose the best hardware option get cold gas.

e Keep an eye at the magnet’s shim temperature.
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The Importance of Air!
BRUKER

 Are you sure what kind of gas you get out of
your supply? Air or clean N,?

* Does it make a difference?

» How about quality of the supplied air?
Air or N;:

The answer is important, because your probe
is most likely optimized for one or the other.
Most new RT-PH (Room Temperature Probes)
will only work nicely if used with N, ->
shimming will be difficult if used with air!

All RT HR-PH >400 MHz + all RT small volume
PH:s (1mm/1.7mm)
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The Importance of Air!
BRUKER

Cryoprobe platforms

* Only use grade 6 helium quality
(99.9999 % He)!

» Make sure the regulator is not
manipulated: 24-25 bar

* Follow the instructions when
replacing bottle

* In case of Shimming problems: try to
increase the airflow. Watch wobble
curve and lock !!

Innovation with Integrity




The Importance of Air!

What is the pressure? Is it stable?

Magnets on air posts will move up/down!
Sample changer may fail.

Solution: Connect a buffer tank, possibly along
with a higher capacity compressor.

What is the dew point?

Bruker recommends a dew point <-40C. Install
an efficient and silent dryer!

Condensation! Corrosion! Ice build-up!
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The Importance of Air!

What flow can you use without pressure drop?

MAS and automation will need a larger flow
(>100l/minute). Measurement may be
necessary upon installation of new
accessories.

How clean is the air? Amount and size of
particles?

Clogging of MAS-PH and MAS-drive. Think
about installing an oil separators and/or a filter
at the outlet! The extra cost is small compared
to the repair costs of a probe!
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The Importance of Air!

What temperature has the incoming air?

If you’re using air directly for the VTU (no pre-
cooling), you may see stability problems.

Solution: Install a pre-cooler or a large buffer
tank.

If you’re uncertain or have questions, please
contact your Bruker Service team.
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The Importance of Air!
BRUKER

What if | only have compressed air and need N,
for a new system or PH?

Solution : N,-Separator. ' E’}

The separator is using a membrane
(passive, and only built for low flow
applications)

Separate benefit: dew point will be reduced!
Oxygen-Rich Air

ower b

Compressed Air Filter MJ-G530C Nitrogen

{0l Free)
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High/low temperature experiments
BRUKER

What are “extreme temperatures”?

No strict definition, but outside
[0-60] C would make sense ©

But my probe specs say [-150- +150] C?

Yes, but it takes more than a PH to make a
system.

Does this mean that | should not exceed
[0-60] C?

Not necessarily, but if you do, take extra
precaution and supervise the system during
the experiment.
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High/low temperature experiments
BRUKER

Why are there restrictions?

1. The PH itself has limitations (material & design).

2. The shim system has a very well defined upper limit: +80C.

Condensation of water could also damage it at temperatures below
+4C.

3. The magnet will be in danger if parts of it are frozen - the vacuum
will be softened and the insulation capacity decreased. Higher boil off,
in the worst case sudden loss of cryogens and a quench, may occur.

4. The spinners have a limited temperature range (plastic ones about
+60C, ceramic ones should be used at higher temperatures).
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High/low temperature experiments
BRUKER

There are soft solutions:

1. If you need to run long time experiments at high temperatures or low
temperatures, you can think about special probes (ET/LTB).

2. Supervise the shim tube temperature using “coiltemp” (an AU program in
Topspin) and make sure it stays (well) below +80C. Future versions of
Topspin will have a protection in the software.

3. Inspect the top and bottom magnet flanges and upper part for signs of
freezing. This should be done continuously during the experiment at least
some time after an equilibrium state.

4. And remember the ceramic spinner ...
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High/low temperature experiments

BRUKER

There are more/hardware solutions:

1. From 2"9 half of 2008 on (in some cases earlier) most
RT-PH are equipped with a built-in frame cooling that
will flush the interior parts using a constant flow of
air/N,

2. Upgrade with the cooling ring set that will flush the
space between shim tube and RT-bore (the visible
inner tube of the magnet) using air or N,

Two version are available: one to retrofit systems
delivered before 2" half of 2008 (the shim tube needs
to be taken out of the magnet), one for new systems
already prepared for cooling rings (only some pieces
are added, no need to remove the shim tube)
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High/low temperature experiments

There are more/hardware solutions:

BRUKER
3.

Upgrade with water heated system that will keep the

upper/lower flanges at a constant (warm)
temperature

TR
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