NMR Data Acquisition and
Processing Procedure

Dr. Jianfeng Zhu (Research Officer)

Please DO NOT remove from NMR lab!



Things to Avoid when Using NMR Lab
Here's a list of stuff that I have seen that you should not do:

1. Do not bring a magnetic substance near to the magnet ... after all it's a magnet and
a very powerful one at that. Screwdrivers and wrenches are death tools around
an NMR magnet ... keep them away!

2. Do not put little tape 'flags' with the name of your sample on your NMR tube. If
the flag is left on the tube it will stick inside the magnet for sure (Murphy's Law).

3. Do not put your sample into a depth gauge and then try to put the whole thing,
gauge and all, into the magnet.

4. Do not put the spinner on upside down and then put sample and spinner into the
magnet. There will be problems.

5. Do not make the mistake of thinking that just because a sample in the
autosampler carousel is past the sample injection point that it has already run.
The only way to know if it has run is to look at the ICONNMR display.

6. Do not pull on the autosampler carousel in order to rotate it and retrieve your
sample!!! Ever.

7. If you must take un-run samples out, PLEASE also cancel the samples in
ICONNMR.

8. Do not be helpful and clean the NMR tube depth gauge with acetone. The gauge
is plastic and will dissolve in acetone.

9. Do not be helpful and try to fix a broken depth gauge ... there are tiny springs in
the stop mechanism that will fly out if you try to take it apart, never to be found
again.

10.Do not put the sample into the magnet unless the lift air is turned on. Again, you
risk damaging the probe if you simply drop the sample into the magnet.

11.Do not force the tuning/matching rods to turn further than their maximum or
minimum positions ... this will cause serious internal damage to the probe and
render it immediately useless until repaired.

12.Do not overreach when inserting or removing a sample ... you might lose your
balance and injure yourself or you might break an NMR tube with sample in it.

13.Do not forget to shut off the lift air after you are finished with the machine.

14.Do not put a sample into the magnet and begin to take data when we are filling
the magnets with cryogens.

15. YOU are responsible for the shimming. If you cannot shim your sample try
starting from scratch by reading in the standard shim file (type 'rsh' and select
'currentshim') before complaining to the laboratory manager. If you still cannot
shim the sample satisfactorily then contact one of the NMR facility staff.



Procedures

Commands

Notes

1. Insert sample. ej 2 load sample =2 jj sx # (load sample using auto-sampler).
2. Create new data set. new or edc

3. Read in standard parameter set. rpar = choose ...

4. Read in pulses and powers. getprosol gpro (Macro to shorten the command).
5. Check temperature setting. edte =2 set ...

6. Lock the solvent. lock = choose ... " (lock display window).

7. Tune the probe. atma

8. Shim the magnet. topshim Topshim gui (open Topshim interface). =¥
9. Check acquisition parameters. ased

10. Adjust receiver gain. rga

11. Start acquisition. zg tr (transfer/save data to workstation).

12. Processing the data.

efp =2 apk ( 4- ) > absn

proc (Macro combining the three commands).

13. Peak picking. pp .. (open peak picking Interactive Bar).
14. Peak integration. int I (open integration Interactive Bar).
15. Plot the spectrum. plot

* Refer to succeeding contents for detailed information of each step.
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Topspin3.2 2. Create New Data Set
r@. New... . - . )

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

For multi-receiver experiments several datasets are created. To p S pi N 2 . 1
Please define the number of receivers in the Options.
NAME Octo?) (folder name)
EXPNO 1 (experiment number) Prepare for a new experiment by creating a new data set and
initializing its MMR parameters according to the selected experiment type.
PROCNO 1 (process number) For multi-receiver experiments several datasets are created.

i . . Please define the number of receivers in the box below.
© Use current parameters (USE the same experiment settlng)

n o MAME M0 3
© Experiment. Open experiment list (rpar) — sekect |

EXPHO 3
(a) Options PROCNO 1
[C] Set solvent: :CDCIS v: DIF CHBrukenTOPSFPINZ. 1016 DIR for data
(©) Execute "getprosol” LUSER jiz2568 )

©) Keep parameters: :P 1,01, PLW 1 v: Sokvent CDCI3 hd

N
Experiment Dirs. | C/BrukernTOPSPINZ A plefexpistan/nmripariuser  «

DIR DIR for data —— C\BrukerTopSpin3 2\data\jiz258 -

Experiment LIse current params. b
[T Show new dataset in new window \ /

. TITLE Experiment list
Receivers (1,2, ...16) 1
13C Zgpg
Sucrose Octa-Acetate in Bezene+CDCI3 (1 drop)
Receivers (1,2, ..8)
TITLE

| | ok || cancel || morelnfo.. || Hep |

| ok || cancel || moremnfo.. || Hep |




3. Read in Standard Parameter Set

r ———— - T — —
& Parameter Sets: rpar w

File Options Help Source = :C:\BruIn:erRTopSpin3.2\exp‘nstamnmr\par‘uu v:

Find file names enter any string, *, ? Exclude: Go to Bruker default ones here

Class=|Any ~| Dim=|Any ~| []ShowRecommended

Type=:Any v: SubTypE.t::Any v: SubTypeB{Any v: [ Reset Filters ]

13C_t1_2d_dec 13C_t1_est_1d TRES 1d_13C_UDEFT 1d_170
1d_1H 1d_1H_es 1d_1H_es_nmi 1d_1H_es_nmig0 1d_1H_PE_watergate
1d_APT 1H_noe_diff 2d_COSY 2d_HMBC 2d_HMQC
2d_017_HMQC 31P-HMQC ktemp

Read.. || Close |

Existing Parameter Sets:

» Standard 1D: 'H, “Li, 1B, 13C, °N, 70O, 19F, ?7Al, 2°Si, 31P. (Format: 1d_#X, e.g. 1d_13C).
e Standard 2D: COSY, HMQC, HSQC, HMBC. (Format: 2d_XXXX, e.g. 2d_COSY).

* Other H Expts: NOE, water suppression, T, estimate, homonuclear decoupling, etc.

* Other 13C Expts: UDEFT, DEPTq, INADEQUATE, T, estimate, etc.



5. Set Up Variable Temperature

T E=mE D

J Temperature | Monitoring | Record | Correction | Self tunel Conﬂgurat'lonl Logl Help|

o] VTU State: & On TOpSpin3.2

Channel Regulation State Stability Current Temperature Target Temperature Heater Power

State Gas Flow Target Gas Flow Standby Gas Flow

Accessory Channel State Current Power Target Power

VTU O |Prove Tem | Main display | Monitoring | Corrections | Selt-tune | Ramp | Recarding| Awe .. | . [, (22448880043

Sample temperature

Sample temp. [ 298.0 K Topspin2.1
Target temp. Change...
Frobe Heater - SEt max...
Sasg flow - - J| i
Coaling OIff - Change...

I (recor | | | BvT3200 | Exch Board




. —— —
% Solvents table

6. Lock the Solvent

B Lock Display

| o | El o

Acetic
Acetone
CeD6
CD2zCl2
CD3CN
CD3CN_SPE
CD30D_SPE
CDCI3
CH3CN+D20
CH30H+D20
D20

D20 _salt
Dioxane

DMF

DMSO

EtOD

H20+D2
H20+D20\salt
HDMSO
Juice
MeQD
Plasma

T_MeOD
TFE
THF

Tol

Urine

acetic acid-d4

acetone-d6

benzene-de
dichlormethane-d2
acetonitrile-d3

LC-SPE Solvent (Acetonitrile)
LC-SPE Solvent (Methanol-d4)
chloroform-d

HPLC Solvent (Acetonitril/D20)
HPLC Solvent (Methanol/D20)
deuteriumoxide
deuteriumoxide with salt
dioxane-d&

N, N-dimethylformamide-d7
dimethylsulfoxide-d6
ethanol-dé

90%H20 and 10%D20
90%H20 and 10%D20 with salt
90%DMS0 and 10%DMS0O-d6
fruit juice

methanol-d4

blood plasma

pyridine-d6

(CD3)4NCI in 90%H20 and 10%D20, for NMR thermometer
sodium acetate in 90%H20 and 10%D20, for NMR thermometer
pivalate-d8 in 80% H20 and 10% D20, for NMR thermometer

methanol-d4, for NMR thermometer
trifluroethancl-d3
tetrahydrofuran-dg

toluene-d8

urine

[ ok || cancel

L}

\

Choose the solvent from the list.

e gBEDE J

|:| eS|

Bl B5MS Control Suite

AUTO -

Lock ” Phase ” Power ” Gain ” Shim
LOCK

| Phase | Power | can |
SAMPLE
0T | sen | peaswe | mate | LockLost
SHIM /
oz Joz 2 o2 |
Lx | e |
Ly J e |
L |
B
STD BY
Prevjous Actual Step
Absolute
Difference
Stepsize

Config
V| External -
I~ ol
Sample down missing up Shim coil temperature

296 K

b | 4

Check the lock level to get a
sense of shimming.

/

Optimize these parameters if the lock
signal is still weak after Topshim.



7. Tune the Probe

* Tuning and Matching are done automatically for most probes (atma).

* Use ‘wobb’ and manual tuning/matching if necessary.

FA Bruker, TOPSPIN 2.1 on SS5C-EVO as jiz258

File Edit View Spectrometer Processing Analysis Options Window Help
DadDs & m@adad A AL T i vl B@readw7FH0H L ® b
2pees s I MAGAAAE 0 SEl o+ F Tl

Browser | LastsD | Groups | Alias

=23 CABrukenTOPSPINZ. 1 pl6 -
[ abalB7 1
-2 ach747

-2 adfoss

D ake124

20 anga 71

12 atkodd obhle

Datss3r N N e
2 hja?17? 1
122 chem242
-2) chem255
12 Chemo1 7
-2 cht783 i
- cpp 76
Dcsh188 7
-2 cshad |
-2 data
-2 djk342
- elkBE3 J
D esy709
-2 guest
-2 hoté24

Do | Change display
window range.

TUNEFEEQ = 125.545
CENTERFREQ = 125.821

Switch between
channels.

2153356 §—
-3 jdmags o
-3 jis956
= jiz258 1
-3 Now03

2 1 - deptggpsp.2

-2 joegdd 1
22 ]sra03 |
-2 julDB4
-2 keb229
) Kjavez i
-2 kmn136

12 kmn136sm217

P I mals

T T T T
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| £

YTU Tirne
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298.0 Nov 08

Acquisition infarmation

no acguisition running




8. Shim the Magnet

* Run ‘topshim’ alone is usually enough. If the shims are still not good, try ‘topshim gui’ as show below.

r. TopShim E@g‘ (B BSMSConiroISuite! - B ﬁ [E=EER )
_ : AUTO "
| snim | Report| servce o I e | poer | can | s
SHIM LOCK F
I Ph P Gai
Dimension @ 1D  © 3D _l = " e " o l
_ . SAMPLE
Optimisation solvent's defaut ~ ~ PO sen | weaswe | mate | Lockiost
Optimise for | 1H - I /SHM o ~\
useze  ([C)(add Z6 shim) e 2 o2z iz
L x | = |
TUNE Ly v |
; | x| Manual Shimming
Before _Z-X—Y—)(Z—YZ—Z Yoz =
After off T STD BY
Only Previous Actual Step
Absolute + Reset
STATUS Difference
_ Tuning the shims Stepsize
netrunning before/after Topshim :
| [swer ]
Config
CONTROL Bxternal =
1 Idl n | 3 “
Stop [ Help " Close ] - — —
Sample: dawn missing up Shim coil temperature
@ 296 K
A




9. Acquisition Parameters
[ i e 2 v e S - i

|| Start Process  Analyse  Publish  View Manage (?) KN
[% samplew #HELock| V Tunew |/ db spinw | & Shim || £ Prosolv || 1= Gainv || B Go~ || Options » |

19| L] |x+ Q| Pae O||K=l T ||z || B wWBE S
H® /a2 3000 il &9 4 LB SwB®ETS LA

Browser |_3515{]| Groups : 1 Oct02 1 1 C:A\Bruker\TopSpin3.2\data\jiz258 = == i&]

- C\BrukenTopSpin3.2\data\jiz258 | spectrum | ProcPars| AcquPars | Titie | PulseProg | Peaks | integrals | sample | structure | piot | Fid [ Acqu]
= — s AR WECY® Probe: 5 mm CPTXI 1H-13C/15N Z-GRD Z44866/0043

: ;:igpgaa el A General

= Channel 1 .

5 29pg30 (PULPROG \ |zg30 [ E] puise program for acquisition

| 903-1g9 D 65536 Time domain size (number of data points in FID)

B C\BrukenTopSpin3.2\examdata SWH [Hz, ppm] 12019.23 20.0263 Sweep width (spectrum width)

AQ [sec] 2 7262976 Acquisition time ~ (length of FID, in seconds)
RG 203 Receiver gain
DW [usec] 41,600 Dwell time (time interval between two data points in FID)
DE [usec] 6.50 Pre-scan-delay
D1 [sec] 1.00000000 Relaxation delay: 1-5 * T1 (at+d1: relaxation delay)
DS 0 Number of dummy scans
NS 64 1" n, total number of scans: NS * TDO
TDO 1 Dimension of accumulation loop
A Channel f1
SFO1 [MHZ] 600.1737063 Frequency of ch. 1
01 [Hz. ppm] 3706.30 6.175 Frequency of ch. 1 (middle of the spectrum)
NUCT 1H Nucleus for channel 1
P1 [usec] 12.50 F1 channel - 90 degree high power pulse (| YAy (e
PLWA [W, dBW] ) [15 A1.76 F1 channel - power level for pulse (default)

Amplifier Control Acquisition information Probe Temperature

no acquisition running

Req. State: &



12. Processing the Data (1)

Manage @ ﬁ_

Acqmre Analyse  Publish  View

|\ N Proc. Spectrum H 4 Adjust Phase v || 4\ Calib. Axis v |

#'2 Pick Peaks v H [ Integrate v Advanced » \]

Browser | Last50 | Groups

B0 C\Bruker\TopSpin3.2\data\jiz258

1 0ct0211 ¢

\Bruker\TopSpin3.2\

| Spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals | sample | structure | Piot | Fid | Acqu|

1| L] | 2802, 53 || CRGse R T ||k B WO N
B 52 i Q00 u..@. >t A """:t/.i.

User

(~) Window function

WDW EM. Window functions for trf, xfb. .
0.30 Line broadening for em
GB 0 Gaussian max. position for gm, 0<GB<1
SSB o Sine bell shift SSB (0.1.2...)
™1 0 Left limit for tm 0<TM1<1
T2 0 Right limit for tm 0<TM2<1

(~) Phase correction

(~) Baseline correction

ABSG
ABSF1 [ppm]

5
10.00000

PHCO|[degrees] 169.157 Oth order correction for pk
PHC1)[degrees]  -19.462 1st order correction for pk
| PH_mod no Phasing modes for trf, xib, ...

Degree of polynomial for abs (0..5)

Left limit for absf

&) Oct02 P | 1 -
-1 | N4 ‘ + 1l
_ @ 4-2030 S ME 788 | 2d 3d | A-AM LT | &
i ' -5 i—zgpgso Reference ‘3 feemnce -
H-4 3-29 in &/ .
I e 4 20 xagzw (s 65536 ize of real spect TOpSpInZ.l
@0l 5 - 2gpg30 ' 65536 Size of real spectrum
1) 903 - zg Basgnne SF [MHz] £600.1700000 Spectrometer frequency =
-l C:\Bruker\TopSpin3.2\examdata Folrler OFFSET [ppm] 16.18860 Low field limit of spectrum
Integration :
o SR [Hz] 0 Spectrum reference frequency
Automation HZpPT [Hz] 0.183399 Spectral resolution g
Miscellaneous SPECTYP |UNDEFINED | Type of spectrum e.g. COSY, HMQC, ...

Amplifier Control

Acquisition information

no acquisition running

Lock Sample

— ﬁ on®

Probe Temperature

Reg. State: &



12. Processing the Data (2)

FF

2d 3d A A M 1T

Phasing Peak Picking

Delete all peaks

T

R LR A - A L = TR

l l

Peak picking Save & exit
by region.

Oth-order phasing

/

A0 1 R 9 W0 A= By O

l l

 1st-order phasing Save & exit

Integration

IF'=d ffvvalf 4 46 # 28 = g I ¥ =22 %*X=41 Tt H .

/ | l

Integration by mouse Save for other purpose, Delete all Save & exit
defined region. e.g. T, analysis. integrations



15. Plot the Spectrum (1)

ép Bruker TopSpin (Student License) - O X
File Edit View Processing Analysis Options Window Help

HaoBPER&8mB2dadA AV L TN bp & B M N
2/2%8/8 % TWERQOAE » Gilile 6 > 3T ¢ 3

Browser |asts0 Groups : 1 Novld 2 1 BANMRdata\FER1
= | BAMMRdata\FBRA Spectrum ProcPars AcquPars Title PulseProg Peaks Integrals Sample Structure Fid
& Doty-Installation
5| | Nov04 B o
- | 1 - deptqgpsp.2 - 13C DEPT( Layout: - 1 10
[ :“D H / SEC:ESE oota-Acetates in Benzens+IDol3 (1 drep) (—.><-7
- +1D H.xwp
B 3 -selnogp - =leCiive NO e R R R R R His et mamo BE%R
@ | 4 -selnogp - 1 . change here @mErreennnnnneossan R
Print: WU 0 0 6 0 W 0 0 5 o dadadaa4aa
- | 5 -selnogp - 1 JLT— » Foosnabars
gp_. HEEn Default Printer m %WW N A
B-| | 6 - selno - 1H select — Pramo :
- | 7 - 2ghd.2 - 1H Homonuclear aper. P - Agrisibion Famebas
B~ | 8 -2ghd.2 - 1H Homonuclear . Dake_ aninLng
® | Octo5 SE BT e pansiF R
FULFROC Pkl
T2l Limits: R b - i
& Oct0s 7] T Fupand I ) W
[} Ooct13 z':?ll:ms ;{.f:'i:j{{s l;-
& | 0ct5 Display: @ Zq Z@k 2 LT e
| | Oct16 eom™ Eaam o mr st n
F- | BINMRdaia\SSSC500 5o fiannnuaey ==
- B\NMRdata\S53C600 e QHANIEL £1 mmmmmm:
sPolL 200,13Z%007 IH=
Ehi -
< ’ Click here to insert new elements: PLAL 2. 0lzzesnd @
P2 - Frocsssing pesansbess
Plot Porifolio - Standard MMR E_%_“_ 500.13300;}{ ME=
- IMIRAD t o ICRDA T / E_— EEL [
1: Nov04 2 1 - B/NMRdata/FBR1 - Curren _ (P . J"LrUL'= . L \ 030 8
. FO .00
/ o [}
el P W
Add more ObjeCts T T T T T T T T T T T T T - T T
5 70 bH5 60 55 50 45 40 35 30 25 | 20 15 ppm
< >

Position: 16.93, 19.02




15. Plot the Spectrum (2)

ép Bruker TopSpin (Student Licen

se)

File Edit View Processing Analysis Options Window Help

O x
1B EE0B2d3d A AL T i hp bl k8 e v
2/2*0/8 % TOEREQAQE v QGEl ¢ & » T T 4
1 Nov04 2 1 BANMRdata\FBR1 IEIE@]

Browser Last50 Groups

= BNMRdata\FBR1
& Doty-Installation

- BNMRdata\SSSC500
& BANMRdata\SSSCB00

3C DEPT(

B | Novo4
- | 1-deptqgpsp.2 - 1
o 2930
- | 3-selnogp - 1H se
- | 4 - selnogp - 1H
- | 5-selnogp - 1H
| | 6 - selno - 1H select
@-| | 7 -zghd.2 - 1H Homonuclear
G- |8 - zghd.2 - 1H Homonuclear
| | Cctds
- ) OctD7
- Qct0s
B-| | Oct13
B Cet15
| | Cet1e

< >
Plot Portfolio =
1: Nov04 2 1 - Bi/NMRdata/FBR1 - Curren

Wk

Spectrum ProcPars AcquPars Title PulseProg Peaks Integrals Sample Structure Plot Fid

M

—)

eaks

Ll Marks

Labels .00
ppm | Position

Integrals

Curve Limits. .

Labels 00
Above X Axis

Use for shift/scale

D
=)

J

Axis
ppm ~ Define. ..
(] Show scaling.. [ |
Placement
Pos. 0.30 2.82
Dim. 20.33 12.15

[Axes. Grids, Curve...]

Automation Actions...

1H =g

Sucroase Octa-Acetate in Benzens+CDC1E (1 drop)
MEDG M U S U TR D o B T DY
FO A BRI AN A A el 00
[ S R Ty BT TS W B B IS = = =

o B R
r

Murent Daks Favanskess
HAMD

. Hzwr0d
LEFHD 2
PROOHT L
P2 = Regmiciktizn Famastszs
Daks_ 20181104
Time 2,02
INSTEOH speck
FECEED 0 mm FAEED EE
FULFEROC =30
] EESTT
SOLVENT deDe
(15 3
D2 [
2WH %000,000 Hs
TIDELS 0,102%8% He

r_ ta) 3.,2767293 sac
pled 20
% L0, 000 uses
£} B0 momc

Hre z8d.% B
=N R 0, 20000000 sec
TDO 1
-------- OHAMHLL £l m===m=
2P0l B0, 1320007 MHs=
HOaL 10
Pl 2.%8 womc
FLWL 201323300 W
Tz - Frscsosing pasmstsss
a BEEED
a0 500,1300000 MH=
WDW rr
23E ]

LE Q.30 He
E []
p L 1.00

' Y

2512
]

~

4 1

T
7.5 7.0 6.5 6.0 5.5 5.0 15 1.0

T T T
2.0 1.5 ppm




Bruker Pulse Program (1)

& Bruker TopSpin (Student License) — O X
File Edit View Processing Analysis Options Window Help

DaER8eEB2d3dA AL TN LB e 1

1 ze (Reset scan counter and enable the execution of dummy scans.)

2 30m

(Set up a label for loop.)

*2 /2*8 /8 %

Browser Lasts0 Groups

s

s

I O B Oy O oy O oy B

B\NMRdata\FBR1
Doty-Installation

Oct05

Octd7

Oct0s

Oct13

Oct15

Oct16
B \NMRdata\SSSC500
B \NMRdata\SSSCE600

TEHEGOE » Gl « & > T 3 3

4
4

1 Novd4 2 1 B:\NMRdata\FBRT EE@]
Spectrum ProcPars AcquPars Title Peaks Integrals Sample Structui 4|,
S L E®

File: zg30 (C:\Bruker\TopSpin3.2\exp\staninmnilists\pp)

Name “

;avance-version (12/01/11)

;1D sequence . .
[;'Jsing 30 degree flip angle] Descrlptlon
i

;SCLASS=HighRes

; SDIM=1D

i STYPE=

; SSUBTYPE=

; SCOMMENT=

; SRECCMMEND=v

#include <Avance.incl>

"acqgt0=-pl*0.66/3.1416"

e

2 30m
dl

exit

di (Apply a delay of ‘d1’.)
p1*0.33 phl (Apply a 30° pulse on f1 with phase list ‘ph1’.)
go=2 ph31

30m mc#0 to 2 FO (zd) (mc macro to write data, including a disk writer
(wr), a file increment (if) and memory initialization (zd).)

(The end of the pulse sequence.)

C:\Bruker\TopSpin3. 2\exphstaninmrlists\pplzg30 |iﬂlﬁ
File Graphical assistant Edittext Options Help
{—— - —><— <——3 All ‘ Last zoom ‘
¥ Expressionlv Hames [T Values ¥ Loops vV Grid [~ Blocks

pl*0.33 phl
go=2 ph3l
30m me #0 to 2 FO(=z=d)

%i t

(hi=0 2 2 01 3 3 1
ph31=0 2 201331

Pulse sequence

Phase list

(Execute one scan and then loop to line 2’ (NS-1) times.)




Bruker Pulse Program (2)

Browser Lasts0 Groups
-

k2 B\NMRdata\SSSC300
+ B\NMRdata\SSSCe00

& Bruker TopSpin (Student License)

File Edit View Processing Analysis Options Window Help
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File: zgpg30 (C\Bruken TopSpin3.2\expistaninmnlists\pp)

"acgt0=-pl*0.66/3.1416"™

1 ze Turn off decoupling on f2.
di1 pll2:f/
2 30m do:f2

10u pllS:f2/ Turn on CPD decoupling on f2.
dll cpd2:f2

ZiLi: o «—— Turn off decoupling on f2.
10u pli2:£2
100m cpd2:£2%——— 1yt on CPD decoupling on f2.
pl*0.33 phl
go=2 ph3l
30m do:£f2 pll3:£f2 mc #0 to 2 FO(zd)
exit

phl=0 2 2 01 3 2 1
ph31=0 2 2 01 3 3 1

-
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phs3l=u £ 2 U 1 5 3 1

;pl : f1 channel - high power pulse

relaxation delay; 1-5 * T1
;d11: delay for disk I/0

;ns: 1 * n, total number of scans: NS * TDO

< > ;pcpd2: f2 channel - 90 degree pulse for decoupling sequence

Spectrum ProcPars AcquPars Title PulseProg Peaks Integrals Sample | [

Description of Parameters

;pll : f1 channel - power level for pulse (default)
;pll2: f2 channel - power level for CPD/BB decoupling
;pll3: f2 channel - power level for second CPD/BB decoupling

;epd2: decoupling according to seguence defined by cpdprg2

S [® =)

[30 msec]




