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RF-routing for triple resonance, 2H-dec.. sRGKER

frequency logical channel amplifiel preamplifier F 1 - 1 H

Cwoet F2-13C
BF1 500.1230000 MHz | HUC1

% 1H LHA
SFO1 500.1253556 MHz Fo Foun |

2 3uu.uw| _J —I_ XBB19F 2HS F3 - 15N
OFSH1 15355 g00 Hz 1H
| = i z F4 - 2H
BF2 125.7560280 MHz | NUC2 / LD J J' -
FCuz |

i

13¢
SFD2 125.7608067 MHZ 2 | |
15N
OFSXI |E4??B-?29 Hz 13¢C SRR | N W IN-NME
BF3 50.6770230 MHz | HUCS3 i
SFO3 50.6828509 MHz F3 |—— FCU3 | H 10.0 W —-J J-
ke |Esﬁz?-ﬁsa He 15N FCUCHAN =21 3400 00
RSEL =12670400
BF4 767719260 MHz | NUc4 SWIBOX =7a4a? g570
SFO4 76.7722868 MHZ F4 |—— FCU4 | HPMOD =0000 0

OFSX3 [}350 528 Hz 5 | X 3uu.uw|

PRECHAMN =3 -1 -1 0 -1 4 2 -1
HPPRECH =-1 -1 -1 -1 -1 -1 -1
-1

ZH Z20.0 Wl
Seen |

Preferred output for 19

~ 19F
/AK

SAVE | SWITCH Fi/F2

SWITCH F1/F3 | DEFAULT | CANCEL | PARAM

| o \
New: change HPPR routing with @BEIosPIN



Pulse calibration: Check List R G i
> )

H

15N

2H

90° hard pulse XX Usec

flipback pulse Sinc or Square, 2 ms

TOCSY 25 - 35 usec

ROESY 80-100 psec

WALTZ decoupling pulse 80-100 psec

DIPSI decoupling pulse 40 usec

90° hard pulse XX Usec decp90f3

decoupling pulse 250 psec decp90f3

90° hard pulse XX Usec decp902hf4

decoupling pulse 350-400 psec decp902hf4
) BRUKE



Pulse calibration: Check List R G i

13C -selective pulses are required to excite / invert / refocus
Ca, Cali and CO regions

-identical parameters are used for the CO/Cali selective pulses

-pulses with higher selectivity are used for Ca

|
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Pulse calibration: Check List

BRUKER
13C 90° hard pulse XX Usec decp90
CC-TOCSY pulse 22-25 psec decp90
GARP decoupling pulse 55-65 psec decp90
90° shape (Cali, CO) Q5, 320 psec /G4 308 usec decp90sp
90° shape (Ca) Q5, 410 psec decp90sp
180° shape (Cali, CO) Q3, 256/210 psec decpl180sp
180° shape (Ca) Q3, 360 psec decpl180sp
180° shape (CO decoupling) Gauss, truncation level 5%,
100 psec decpl180sp
adiabatic inversion Crp60,0.5,20.1 or Crp80,0.5,20.1,
500 usec calculate
adiabatic refocussing Crp60comp.4 or Crp80comp.4,
2 msec calculate
adiabatic decoupling CHIRP, 18-40kHz sweep
1.5ms calculate
RED: values for 800 MHz | BRUKER



Pulse calibration - observe channel sRGKeR

T e
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Pulse sequences: zg [hard pulse]
selzg [for selective pulses]

Note: -on-resonance
- 6dB attenuation doubles the pulse Ilength
- excitation bandwidth yB,/2m= 1/(4*1 %)



Pulse calibration - indirect mode, excitation =

Pulse sequences: decp90 2nd channel
decp90f3 3rd channel
decp902hf4  4th channel
decp90sp 2nd/selective

Note: -on-resonance on the other channel

- anti-phase signal

13C
15N
H

13C



Pulse calibration - indirect mode, inversion sRgxer

180°

Pulse sequence: decpl80sp 2nd channel selective °C
Note: - on-resonance on the 2nd channel (o2p)
- in-phase signal



Pulse calibration - indirect mode, 2H-dec. B

~ %f“kaLﬁgow:Jw—wH\d ﬁ T

Parameter Value Comments
PULPROG decp902hf4 pulse program
NUC1 13C nucleus on f1 channel
] O1P 128 ppm +C offset
PUISe Sequence decpgozhf4 NUC4 2H nucleus on 14 channel
Note: ASTM-sample: 60% D,C, 0P 7-28 ppm F offset
NS 1
- 3C-observe 55 5
- 2H on-resonance R -~ oo

- anti-phase triplet m
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Edit prosel parsmeters for: Probe’s name |5 inn T4 IH-13C/1 50 Z-GRD ZM8E61)7 [;41]—5\
Sobvent(s)
Huelgus (14
Horo you can onor twe covimcnt ines T
Please seahcﬁh% iogical chanmel | £l - }3 . F4 . Gk
Standard parameters for 1+ on channel F1 roufed fo ampiffier |02 + Stendard parai - [ 4
Desgrction pulse [usee]  power level Lestripton vl
B clag. transmitter FE0 ( [~ 1w [ a5 1 o0 deq. decaupler 120
]
epel FCRDF | 50 | 1748 cole 120 calc
mistirng [8]  pudse [uzee]  pawer level ﬁ calculate B L]
wesy spin lock BT 6.8 H 08 power levels el
rosy spin leck BHUE 0. 20000 | 735 o C 1 cac
from the 90
fiald [Hz] pawer leve| g — e C-tat-on |Se 120 o
e (rradiation FLOWY, | 50 | 57 celc XCl I pu wel
ew irradiation 120 calc.
NIE M. Iiradiatlo 120 cale,
home decouping FLHL | 1M cal
band hema deeeupling FLHC | 120 cal
( b= 1 ~ Sandard Ly =deiined Lumr =i ing:
iy pd > soft pulies © hard puses 5ol pulses
Rl | ~awy o arahe J Ly o suhe . I L sireen Lsi.




edprosol - set hard pulses for 3C BROKER

s

=.] edit prosol paramelers % = 1]
File Help
Edit prosol parameters for: Probe name |5 mm DUL 13C-1H Z-GRD Z44862/004 [01]

Here you can enter two ‘'comment lines’:

Please select ch logicaf channef: & F1+F2 Fl! . F4 . Global
Standard parameters for 13C on channel F1 routed to amplifier |a1 il Standard parameters for 13C on channel F2 routed to amplifier a1 iilj
Description pulse [usec] power level Description pulse [usec] power level
90 deg. transmitter PaD J g5 | 0.5 a0 deg. decoupler Po0 ( | 9 | 1.25 1
| cpd PCPDP 5 | 18.25 calc. cpd PCPOP [ 85 | 183 calc.
mixtime [s] pulse [usec] power level bilev (second cpd) PLCPD2 [—120
tocsy spin lock pToc | D.06 [ o | 120 calc, mixtime [s]  pulse [usec] power level
roesy spin lock PROE | 0z [ o | 120 calc. tocsy spin lock PTOC | 0.06 | > | 98 cdlc.
field [Hz] powrer level roesy spin lock PROE | 02 | o | 120 cale.
cw irradiation PLOWY J 50 [ 120 calc, field [Hz] powrer level
cv irradiation PLCW 50 i 120  calc,
MOE diff. irradiation PLNOE | I 120 calc. .
homo decoupling PLHD ] | 120 cale.
kand homo decoupling PLHC . | 120 calc, |
= = I,i
Standard Standard user-defined user—defined
hard pulses ™ soft pulses ™ hard pulses ' soft pulses
Save Copy to probe Print screen Exit 4




edprosol - set hard pulses for C, cont.

Standard parameters for 13C on channel F2 routed to amplifier [m  + |

Descrption

A0 deg. decoupler
cpd

bilew [second cpd]

tocsy spin lock

roesy spin lock

cw irradiation
NOE diff. irradiation

hiorno decoupling

120

pulse [usec  power |eyvel
Pag 15 | -2.1 1
PCROP 65 | 10.45
PLCPDZ 120
rixtirne [ pulse [usec  power |evel
PTOC | 250 | 2.4
PROE | 1 o | 120
field [Hz] pioaer |egel
PLCY i 120
PLHOE | 120
PLHD R
l

band homo decoupling PLHC

cal

3l

calc.

calc.

cale.

cale.

Al

|

BRUKER
calculate
power levels

from the 90°
excitation pulse



edprosol - set hard pulses for *°*N BRGKER

Fals My

Edrt prosol paresweters far: Probe™s name  [5mm @A (3005H E GRD Z49B66A0 16
Subamils) ﬁ‘l

Hugl/uas ﬁ'ﬁl

Here you can ermer iwa cammedt lnes'

Plense seiect fhe logical channel . F + =E( F3 1 - F1 -~ Global
Standard pavamofors for 15N o channe! F3 roited 10 am,uﬂﬁ'cr A5+

JERTHE - pulze [uses]  power level

W g decaupior =30 | a0 | 0y 1

e HCPLP | v. I . e
Lillew [sezond cpd) = OPM [ 170 E C al C u | ate

rngdctiome 5] pulse [usee] posaer el

Lawsy spin ok sapE | oo | 0| 120 e p ower | eve I
roesy spln lock SROFE | na | | 170 r=c

el [Hz] [rower level fro m th e 900
e irradiakion 2y | | | [0 calc . .
MOl e laHan e I | 14 nale excitation pu I S€
i cecoipling =_HE: [ [ A calc |
band heme decoupllng 2 |15 [ | 1M nale

sHitRada ~ Himazeed LEEr- s atinei il
R AT 0 malt AL RS  hard adses &l nulses

o ad I B o e W R e CooptaszoucT Frivnorzz- E=ic |




Hﬁ-_.
Edr prosol pRrsimeters far:

Here you cAr errer {Wa cammeit dnes"

Sy (adl

Pigirer saioct i bghal chanael | Fias | o8 Fi .%mw
Sfangdard pavamoors for 24 o ofraiie)! B4 rowled o arme [m &
BEL R pulse [uses]  power level
W0 deg. sheeaupler =40 | 0| |
z|ad *ZPDF { | 2 4 :al-:ﬂ
billew [second cpd) > GPRME 7
miLinme [5]  pulse [usee]  posaer sl
Lowsyw spin nch oz [T ooa | 0 | 20 e
roesy splnlock FR0F | n? | g’ 178 n=c
flekl [Hz] [rower lentel
2 irracliakion =gy | | 20 calc
MLl Al e laen ' [ Tal S
Tt clecaLiplineg = _HE: | [ IAr zal
band heme decoupllng ™ 115 [ [ ™M rmale
sitradme iR LERT- 52l JERe—dpl ~an
8 FELT “Enlt oLoses " hard adses anl 2.l5RE
e COp o aaa Cotwbass oo Privwoozz- E=zi |




I L <)
edprosol - set water flip-back pulse for * sRdien

.:I-ha'-\..ﬂ.'-\.-..-:.-\. Latet e e LS e B B S B B B Sl sl e sl e s e sl fite st e ML m Ie mei P w1 i B T T TR A P P T S Pl e TG S TR SR | o TR b TGS | LRGSR RS ) £

Eile el
Edff proscel paRrameters o Probetsname Son TR TH (3CT5HEZ GAD Z2A8a600[6.f
Zolnen sl ;.ﬁ.ll

Here _pr-:.i"u can erder twe omiet s

Fiease select e lngical cha'mﬁef: = | Ff W iR Tz B

Binndard soff pudees far 1H o oferoe Fimouted 1o smplifier &% 3| Sterderd = polses for TH on cheinel F2 rocted to smplifier |60 1
C = szripdian; Pulses: P.Lewel: Aligim.: Hame: | Diescvizion Pulses:  P.Lewel: Aligron.: Hame:
Q0270 ewcitation 254 | a1 oeze [05 | Gaus| NI &| 00 excitation PaE| [ 1#0 calc| [ 0F | Gatis | 1000

120 e a5 | Causi 000 &

100 refarmzzing 75 17 A [ 185 pale [ 0E [ tehurs & N0 adle refacnzz PE G
[ mnz |l 0E | L1100 &
ptid 22 44 O 1 wile [ 05 | Gausl eOE CulidCoMien PSR T80 w05 | Guws | 1000 &

]
a

08| GunsT UMM g 100 sdigieeesio 250 il

o

[rshs 2: 43 1] ™ ool 05 Gaush K E CalilCo M PikZ [ @ 120 calc [ 05 | Gausl (000 &

il uEe 4

a

]

1]

]

4 Wl neel [ o[ 1 e |

p=hf 245 [ o[ A cEe [ na | Gans! TN & | Callice 150 PaET 120 eale [ 05 Gaus1.1000 &
pH=resan.prezat %00 [ o 1 ) (IR Gangl lll[lt Calphe 2al 4l (B e [ (GausT1.1000 &
47 llip-Lack [ 2 Calphie el 90 00 1250
pshd

T80 e | UF | Uaual 090 2
| : : Culphu'ﬂ:l = [T =1 S 120 @[ 05 G s 1000 &
(e =4 o[ I esle [05 [ Gaus| e COdeesupling  PHEIC [ 120 eaked [T 05 | Gatis | 1000

Heundad 451 1 e T e o P o ousz def e
1 T P sul, Gk s ©orirg adu tull ol

Favs | Czivlz probe | oLz galvent 2nl sc ==~ | Ex=




edprosol - set soft pulses for 13C BRGKER

- D el
Z GRD Z44B0GO0 164

Edit prosal parsmeters far: Frobe™s name & mm Tal IH [3CASHE /,Z\

Subvmis) Al

|

Hu

Here YOl £AN esrer fwn ‘coanmedt lines"

Flerse select fie lngical c‘franm‘% F +=2 1 F2 Fi Global
Stendard o puises for 12C o channal FTrowdcd o ainpliffer (a1 & Sfanadard sof pilses for ot channel F2 rovied fo amplifior A1 %
B T Pulzes:  FaLewel Adignem: Moame, L Gsimiph o 4:::: FiLewveli alignen.: Mam; \
Q0270 exeikation F%d| o 123 zal || 05 | s | 0w | g0 et ation P4 || ] (e === s | taaLs | (000 &
THEL FataEl eI "l a 1A Al . 1.5 CaaUaT TiMER & 110 adla relgcnas 1 17 [ 4000 a4 rman | | | B cCrpfdeormpd &
o0 WET 2543 i = zalz | | 03 | AL+ | 180 adia inwersio PIH3 | [ 500 44 zaz || 05 | Crpeoszo i &
pehd 5 1 R ST [ Gausiimd | caleCoAnan PRI [ TEA [ 1A G I e | CET000 &
pules 245 ] TA cukn [0 | GousT R Sl e Pids [ dE [ 131 s 0y | Sk 1000 &
i H 5G| d 130 zalz | (k] GausT Tl | CalleCo 180 PedG | [ 356 - 5 B A000 &
oli-rescrpreaul %5 | q [ 1A Gl U | R T T | Culplig ael 90 R 490 e uma | i | Lale 100N &
;0 flip haock 2543 i 90 zab= | [ 05 | Goausl (o4 Calpha seldot PEd8 [ 410 T || ns | Sk 1000 #
T ) Al a0 T e A | GAUAT_TMNN + | Calphaseling 00 ([ 6O T e [ s | L L0 &
psliln 5410 0 d& s 55 | TGaus | COdeeaupling P340 mo T 4d ] 05 | Guuss. 000 &

sHipAnad b1 Rl R LIZAr=" B2 lnfi ac—fp| 2o

] PALIRRS B T hared A58 | BT

IELT BTl o e o CotubaszocT Priroorzz- Ezi



edprosol - set soft pulses for 3C, cont. sRdien

Standard soft pjuises for 730 on channel F2 routed to amplifier !F' ﬂ

Descnption: Pulses:  P.Level: Mignrm.: Mame:

90 excitation P5H1 M not used
i P5H2 . Crpédeomp.d
180 adia refocuss 2000 cale 05 | Crpédcomp. p2
180 adia inversig/PSH2 o : 05 | Crpéo,0s20.1 il
I Cali/co 90 on N\ PEH4 =l EE E 51000 4
_ "'; note: same as
Caliico 90t/ PSHS 320 05 cald 05 G5tr 1000
| | =l the power of
CalifC0 150 P& HE 256 | 04 eale. 05 | as.1000 F 255 90°-pulse
Calpha sel 30\ P5H7 s [ 16 cale o5 | 251000 i!
Calpha sel 30t/ PSHE stn | 15 g 05 | O5tr 1000 il
Calpha sl 180 PSHa = EE 0.5/l 33.1000 il
codecoupling  PsHin 100us 2.4 . Gauss5%.256 __]advantage: shorter

R
BIOSPIN

C sel 280 PEH11 . _ . i
ze | =| not use&ﬁ“u“E



edprosol - global settings

[ edit prosol parameters

| Fife
\Edit prosol parameters for: Probe’s name |5 mm CPTXI 1H22H-13C/15N Z-GRD Z44896/0002 [04] ¥
Solvent(s) |All 3
MNucleus |1 H +
\Here vou can enter two ‘comment lines”
Please select the logical channel ., F1 +F2 - F3 . F4 (( Glohal )
Special parametfers: values used for all nucleis
Description:
grad. recovery delay [ grad | 0,0001 sec
grad. pulse 1 P_gradi | 1000 usec
grad. pulse 2 F_gradz | 600 usec
trim pulse mley P_mley | 2000 usec
trim pulse hsqe P hsgc | 0 usec
A4 v 04
Save Copy to probe Copy to solvent Print screen Exit |
' SRUKE



edprosol - expert mode

Bave Probe's mame |5 mm T4l 1H-13CASN 282817116 [02] é’
Copy to probe

; Solvert(s]  [uI ﬂ
Print screen =

Convert old progol parametersels Hucleus E15N .é!

Exit

Piease select the logical channel: ~ F1 +F2  Global

Standard parameters for 15N on channel F3 routed to

Descrption pulse [usec
a0 deg. decoupler Pan !_dl.'l. pﬁﬂer- IPE +
cpd PCPOP 220 [=_ .}
biley [gacond cpd] PLCPDZ
mixtime [5.  pulse [usec  power level
tocsy spin lock PTOC i 0.06 I 0 I 0 ealc.
L] L]
roesy spin lock PROE I 0z | a0 I 46 calo. C h an e Of am I I fl er
field [Hz] power |awel g p
ew irradiation PLCWY 120 eale.

HOE oiff. irradiztion PLHOE

only in expert mode

120 eale.

homo decoupling PLHD

band homo decoupling  PLHC 120 eale.

11
1

4]

Iﬁ“ Standard hard pulses  Standard soft pulses " userdefined hard pulses  uzer-defined soft pulses

Save | Copy to probe | Print screen | Exit |




GETPROSOL : BRUKER

getprosol without options:

« loads parameters for pulses according to prosol-tables
created with ‘edprosol’

« prosol-tables are global, any changes will apply to all
users and data set

getprosol <nuc> <P90> <PL90>

 recalculate power levels of the prosol-table for all pulses
of selected nucleus

« standard prosol-tables are NOT modified
« Changes act on current data set only



GETPROSOL BROKER

Example:

« Hard H-pulse had been re-calibrated:
— 90°=9.7us @ pl1 = 2.3dB
« H-pulse differs from value stored in prosol-table, which
IS:
— 90°=7.2us @ pl1 =1.8dB
« Recalculate all power levels for all pulses stored in the
prosol-table of 1H:
enter: getprosol 1H 9.7us 2.3dB

« Now all *H pulses have been recalculated and set in the
current dataset



AU programs for calculations on pulses shdien

pulse
 calculate power level, pulse duration or excitation bandwidth
 calculations are based on transmitter pulse P1 and PL1

o examples:
— pulse 25us . power level and bandwidth for 25us pulse
— pulse 12.3khz . power level and duration for a pulse with
a bandwidth of yB, = 12.3kHz
— pulse 5.3db . pulse duration and bandwidth for a pulse
applied with 5.3 dB RF power
calcpowlev

« calculate power for a new pulse, related to reference pulse



Before you start.... shdxen

Undamaged Heat damaged Coill

coil in Probe




Before you start - maximum power

C><7)
BRUKER

CH 8117 Fillanden TEST'DAT (—¢><—)
cFunnulm— Priifpr Dat aS h eet 0 U tp Ut ]1:::?501:10:0?1//8 225196{;161 A SWN
ZUEP0101: Konsolentests von NMR-Geriiten p Ower Of am p I I fl er S
Bemerkungen (kemmrrsy. | | X ' l ,‘" l
42.1 | Speisespannungen: not ok. O okﬁ’ - A -
422 |TCU-Test: not ok. 7 ok i PROBEHAEDNO. | z336F 40030 SO0 s |X|wo
FCU - Test: not ok. O ok//’q" Produktion X 2/5mm [ 10mm Dual Flow Insert | Yes X No
RCU - Test not ok. 0 ok A Reparatur Sample @ | Smm | 15mm. PpreBody | SB WB
GCU - Test not ok. 0 ok. Convert ‘ 8mm 2 i e
L _OPTIONS -
423 | Leistungsmessung der Sendekanéle mit Peak Power Meter (am Probenkopf) in Watt (W): Lasec HT | PERFO . s Tuning - Card
Power of transmitter channels measured with peak power meler (at probe) in Watt (W): HT LEAKPRF
Synthesizer output adjusted to 1Vpp (4dBm +1dBm) Cortab installed TA e 7000 - For BBI, BBO
=, z
Eingabe: | Observe channel (1H,X) | Decouple channel 1H,X Y-channel ﬂf’lchan}rizl 1 @ TB 5 TBI, TRO
ith logical channel with logical channel | with log. channel | with log, channel
“;’ll (\zigl:argumn): F2 (with preamp): F3: F4: CIDNP IVOR .. - 8999= MHz
-G o
1H | 31P | 13C [ 1SN | 1H | 31P | 13C | 15N | 31P | 13C | 15N | 31P | 13C | 15N iyzg - BTQ_?OOQ L
; £ s ra 8
ol=-ods |45, 50201354 4y Zfﬂﬁﬂ 5564@ 55 A706] || ——
‘ ) /A7 AL 155]. : e
oi=-sin |27 10 Zé’é%’/’ 3616900 M 217 UL ..... ST 0 e S ErYer—
plz-Ad '3¢ jﬁ? ’V;Ej} Yy 3%0 o {é X: W W 100 mierosee. Pulse-Length
7 2 2 .
ol=-3a8 |75 @751574_ 7 37013 910 |62~ - =
ol=-2a8 | 3 00, 4517 17 2772 LX)\ 211 f
287747 V777 / / : w
o= 108| L7 UEHI2P5 17700 / - —
= o | L2 /A 0 Il (3170 THEIIAA... |....... / e v w
AV EA AL i ——
- an| 2|41 0062|4147 |2\ 17 —— ” .
o= 25144123175 | 2 1 315 A G rA..d... ... ..... 1 TF_ 170 518 10R w -
pl :{éiB --------------------------------------------------------------- 5;2 5&7 Eé ---------------- 1H 560 /{3 g L‘»O"'}- W S' A W
| A ) [ ) e o /
R B o o e e L el S e ] bl gt | BTN Ol
W Datasheet allowed
pl=...dB|. ...
] pe e e R f b
3 dyat power 10r prooe .
15.12.99BAUWAS é’f’/}}?fﬂ (/ﬁ//';/f/'fé A4 A 2;{7() //%5 ZFEPOIOL Date /'3 . 10 ' /{c}qlf Signature i (2=
Seite; 2(1) Sens.-Form. 17, 06, 1994/ MFA

Nummer: ZFPKU0Y
s




Before you start - maximum power shdien

BRUKER

o 198 (> .. Datasheet output
ZUEP0101: lKonsolentests von NMR-Geriiten p Ower Of am p | | f| er S

Bemerkungen (A~
4.2.1 Speisespannungen: not ok. O okﬁ’
422 I'CU - Test: not ok. O 4((75 ok%
FCU - Test: not ok. 13 AR5 ok/B"
RCU - Test not ok. 0 l ok f7
GCU - Test not ok. 0 X ok.

A

423 |Leistungsmessung der Sendekanile mit Peak Power Meter (am Probenkopf) in Watt (W):
Power of transmitter channels measured with peak power meter (at probe) in Watt (W):
Synthesizer oulput adjusted to 1Vpp (4dBm x1dBm) Cortab installed

couple channel 1H,X Y-channel Z-channel
it jcal channel with log. channel | with lnﬁ. channel
B F3:

Nev| aie | isc[is L aie f Eingabe: | Observe channel (1H,X) | Decouple channel 1H,X Y-channel
with logical channel with logical channel | with log. channel
N F1 (with preamp): F2 (with preamp): F3:

nvany B m 1H | 31P | 13C | 15N 31P | 13C | 15N | 31P | 13C | 15N

o R PR, L 55 O | 553704

................................

= T e AT
i o o o 4 W [V P 7 BV A VR A
3‘:32 TAEAE . W N BRE | IPI - sa |75 {75 #\2o f4 25?254 52 457 -6757 b

e e o e s s o o | Y (72177 7 1 L v v e
s B BRI 83742273\ 14 e Ay




Typical Pulses for the 5Smm CryoProbe™



CryoProbe RF power h

Instructions (NMR-Applications)
Typical Pulses for the Smm CryoProbeTM
500MHz and 600MHz

L Purpose 3
2. Scope 3
3. Reference to Documents 3
4. Implementation 3
41  Introduction 3
42 Pulse and power recommendations 4
43 Notes 5
Date of inspection = 12.12.2002 Signature: DAM/DMO Tndex: 00 Number: ZKAPO0OO L

Date of release: 12.12.2002 Signature: Page: 1(6)

Instructions

(NMR-Applications)

4.2 Pulse and power recommendations

Note: all values require a minimum repetition rate appr. di/+ug of 1sec g
Important: observe the separate notes on the following page!

H

Smum 600NMHz TXI

CryaoProbe

hard pulse *
(max. length 360°)

8.0 psec

8.0 psec

hard pulse for lossy
samples

Power level corresponding 1o 8.0
lisec pulse for non-lossy sample

Power level corresponding to 8.0 tsec
pulse for non-lossy sample

trim pulse p28 i

2 msec @ 10 pisec

2 msec @ 10 fisec

TOCSY spin lock

200 msec @ 25 psec
400 msec @ 35 lisec

200 msec @ 25 usec
400 msec @ 35 lsec

ROESY spin lock

Up to CW for power level
corresponding 10 a 100 psec pulse

Up to CW for power level
carresponding to 2100 psec pulse

WALTZ16 decoupling
during 13Cdetection

Up to CW for power lavel
correspording to a 100 psec pulse

TUp to CW for power leval
correspording to a 100 psec pulse

DIPSI2-decoupling in
triple resonance

400 msec @ 50 Usec

400 msec @ 50 Usec

(max. length 360°)

e
hard pulse 150 psec 15.0 sec
(max. length 360°)
trim pulse 5 2msec @ 25 usec 2msec @ 25 usec
CC spin lock 20msec @ 25 jisec Omsec @ 25 psec
GARP decoupling ®” 140msec @ 65 psec 140msec @ 55 lsec
selective pulses " Q5: 320 psec (Q5: 320 psec
Q3: 256 psec (3: 256 psec
CHIRP: 2ms @ 25 pisec CHIRP: 2ms @ 25 fisec
Ty
hard pulse 40.0 pisec 40.0 usec

WALTZI16 decoupling *

140 msec @ 200 Usec

140 msec @ 170 pisec

(max. length 360%

CPMGT2® 250 msec @ 8O pisec 250 msec @ B0 pisec
“H
hard pulse 150usec 150usec

WALTZI16 decoupling

100 msec @ 250 psec

100 msec @ 250 lsec

Z-Gradient

Absolute max. current

10A

10A

Max overall length *

10ms @ 10A

10ms @ 10A
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5mm 500MHz TXI 5mm 600M Hz TXI
CryoProbe™ CryoProbe™
H
hard pulse? 8.0sec 8.0 sec

(max. length 36(°)

hard pulse for lossy
samples

Power level corresponding to
8.0 sec pulse for non-lossy
sample

Power level corresponding to
8.0 sec pulse for non-lossy
sample

trim pulse p28% 2msec @ 10 ysec 2msec @ 10 sec
TOCSY spinTock 200 msec @ 25 psec 200 msec @ 25 psec
400 msec @ 35 pSec 400 msec @ 35 pSec

ROESY spin lock

Up to CW for power level
corresponding to a 10Q,sec
pulse

Up to CW for power level
corresponding to a 100sec
pulse

WALTZ16 Up to CW for power level Up to CW for power level
decouplingduring | correspondingto a10Q,sec | correspondingto a 100, sec
13C-detection pulse pulse
DIPSI2-decoupling | 400 msec @ 50 psec 400 msec @ 50;sec
in triple resonance
J.JC
hard pulse 15.0 sec 15.0sec
(max. length 360°)
trim pulse® 2msec @ 25 pSec 2msec @ 25 pISeC
CCspinTock ™ 20msec @ 25 pSec 20msec @ 25 pSec
GARP decoupling®™ | 140msec @ 65;sec 140msec @ 55y;sec
selective pulses”’ Q5: 320 sec Q5: 320 ysec

Q3: 256 ysec Q3: 256 ysec

CHIRP: 2ms @ 25 jsec CHIRP: 2ms @ 25 | sec
J.bN
hard pulse 40.0 sec 40.0 ysec
(max. length 360°)
WALTZ16 140 msec @ ZOOHsec 140 msec @ 170usec
decoupling®
CPMGT2? 250 msec @ 80sec 250 msec @ 80sec
?H
hard pulse 150usec 150usec
(max. length 36(°) -
WALTZ16 100msec @ 250 ;sec 100msec @ 250 |;sec




CryoProbe RF power handling

2. Observe the notes!

N\

Note: all valueé require a minimum repetition rate appr. ditaqg of 1sec

1. Repetition time

N\

2)

Important: 0b$erve the separate notes on the following page!

Smm S00MHz TXI Smm 600MHz TXI
CryoProbe™ CryoProbe™
'H
hard pulse > 8.0 usec 8.0 usec
(max. length 360°)
hard pulse for lossy | Power level corresponding to | Power level corresponding to
samples 5 8.0 wsec pulse for non-lossy | 8.0 wsec pulse for non-lossy
é sample sample
trim pulse p28§4> 2 msec (@ 10 psec 2 msec (@ 10 psec
TOCSY spin lock 200 msec @ 25 psec 200 msec @ 25 usec




CryoProbe RF power handling

Note: all valueé require a minimum repetition rate appr. df+aqg of 1sec

2)

Important: obéenre the separate notes on the following page!

3. Max. pulse length

Smm S00MHz TX 1

Smm 600MHz TXI

\ CryoProbe™ CryoProbe™
\H
hdd pulse 7 8.0 usec 8.0 usec
(maX. length 360°)
hard pulse for lossy | Power level corresponding to | Power level corresponding to
samples 5 8.0 usec pulse for non-lossy | 8.0 usec pulse for non-lossy
é sample sample
trim pulse p28§4> 2 msec (@ 10 psec 2 msec (@ 10 usec
TOCSY spin lock 200 msec (@ 25 Msec 200 msec @ 25 Usec




CryoProbe RF power handling

Note: all valueé; require a minimum repetition rate appr. df+ag of 1sec

2)

Important: obs{:erve the separate notes on the following page!

]H

Smm S00MHz TXI

CryoProbe™

Smm 600MHz TX1
CryoProbe™

lse

4. *H trim pulses ngmgoo)

8.0 Usec

8.0 Uusec

N

d pulse for lossy
SaIm 5

Power level corresponding to
8.0 wsec pulse for non-lossy
sample

Power level corresponding to
8.0 wsec pulse for non-lossy
sample

trim pulse 1)28?4>

2 msec @ 10 psec

2 msec (@ 10 psec

TOCSY spin lock

200 msec (@ 25 Usec

P

200 msec @ 25 Usec

e




CryoProbe RF power handling sRGKeR

'H pulses:
- shortest pulse allowed for non-lossy samples:
8usec (max. 360°)

- hard pulse for lossy samples:
power level corresp. to 8usec for non-lossy sample:
- trim pulse ‘P28':
2ms @ 10usec v
- TOCSY spin lock:
200ms @ 25usec Y, 400ms @ 35usec V
- ROESY, Waltz16-decoupling:

up to CW @ 100usec V

Y power and pulse of non-lossy sample



CryoProbe RF power handling sRGKeR

13C pulses:
- shortest pulse allowed:
15usec (max. 360°)
- trim pulses:
2ms @ 25usec
- CC spin lock:
20ms @ 25usec
- GARP decoupling:
140ms @ 65usec (500MHz) / 55usec (600-800MHz)
- selective pulses: |
500-600 MHz: Q5: 320usec Q3: 256usec
700-800 MHz: G4: 308usec 0Q3: 210usec




CryoProbe RF power handling ~ shGken

5N pulses:
- shortest pulse allowed:

40usec (max. 360°)
- WALTZ16 decoupling:

140ms @ 200usec (500MHz) / 170usec (600-
800MHz)

- simultaneous **C, **N pulses:

attenuate power by 3dB on BOTH, *C and **N
channel




CryoProbe RF power handling sRGKeR

Z-gradient:

- absolute max. current:
10A

- max. overall length:
10ms @ 10A




