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SmoothedChirp
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1000 Size of Shape
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Results

40.00 R-Factor
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cos? window BEEUITTZ HIEZHVEF]

sinz(O 5.7[) =1 sinz(O .99Jt)

100 ke

50 +

-50

-100

70000

60000 —
50000 |-
40000
30000 |-

20000

10000 -

-10000
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J\D—I(Cl& RF-field-power (Hz) & W-power &hY353

dB, —dB, =—-10-log,, — Bh (W)

BE (V)




B/8h (Dy bk, W) (& EBFE (RILEK, V) OZFICEEHIT S,

0.1 w= 10 dB
1 W=2~0 db
10 W= -10 dB
100 w = -20 dB
200w = -23 dB
400 w = -26 dB

RF-iE58E (V, JULARDS5ETE) ¥R (CHBNE 6 dB BT
BH/INDT— (W) HBER(CANE 3 dB BT,

100 ps 200 ps

l JO—T AOEIEE 1/4

RF-power




Decoupling @ 90° JVULRAERII#ES(C ? - 15N R -

N—-00oOo~N®»
30T zZo=

9
HN ppm

15N saturation DEiH
=118 £ 16 ppm

— 32 ppm * 600MHz * 0.1013
= 1,945 Hz

WALTZ-16 @ figure of merit: 1.8
— RF-field : 1,945/1.8 = 1,081 Hz
— 106/1,081/4 = 231 us (@ 90°)

GARP-4 @ figure of merit : 4.8
— RF-field : 1,945/4.8 = 405 Hz
— 109/405/4 = 617 ps (@ 90°)

HEDRS UVIBES LT RN RBADTETUES,

processed by NMRPipe (Dr. F. Delaglio)



A ) Experiment

PULPROG
AQ_mod
FnTYPE
FnMODE
TD

DS

NS

TDO
TDav

A) Width
SW [ppm]
SWH [HZ]
IN_F [usec]
AQ [sec]
FIDRES [Hz]
FW [HZz]

A ) Receiver

RG

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

DDR

DE [usec]
NBL

2D 1H-15N HSQC DHAIFERADINS X —5 DEETE

F2 F1 Frequency axis FHSQC (Mori, S. et al. (1995)
J. Magn. Reson. B108, 94.
fhsqcf3gpph E | Current pulse program
| DQD ] Acquisition mode
| traditional(planes) v | nD acquisition mode for 3D etc.
| States-TPPI €= MU ition meodefer BDm3D 6l tm m m m— o e . States_TPPI b\ (i—ﬂgﬂg
2048 256 Size of fid
64 Number of dummy scans
32 Number of sfcans.do FI D @EE (50_90 ms)
1 Loop count for 'td0’ ° —
0 Average loop counter for nD experiments 1 H wz/\a I\)bmﬁigﬁw
e FERVNKSIC (I5N-
16.0210 31.8631 Spectral width __——”—— decou leng INILVADT
12820.513 2583.979 _smgal-wratﬁ— _j/\a)ﬁj:ﬂj() o
387. 00 ——‘— Increment for delay
0.0798720 A‘(TO495360 (.A,pg.msmon time
12.520032 20.187338 Fid resolutlon .
125000.000 Filter width T m—— ~—— 15N *ZZ E/a) T2 %ﬂ]
T &EET 3,
64 * Receiver gain
39.000 TS ~ao Dwell time
0.025 ‘"*Oup‘samplmg dwell time 8
1560 Decnmatlon ra'r&oLdlgntal filter g4d— — \J a l/ > b‘*
| sharp(standard) v | DSP firmware filter ~“~-~~ E L\iﬁe‘ ((_ (I\ lj\éwop
: :izlthal z E:::::zzzi;ynp;ode ~~~~~ {ETE@EJ: < ;R“Et“ g
22 Digitizer resolution 5 (;gy;b‘ RG Eﬂi-c
10 Digital digitizer resolution L/ ibub‘* 5 (:: %) °
12.50 Pre-scan delay
1 Number of blocks (of acquisition memory)

EDA EE (Topspin, BrukerBioSpin)



A) Nucleus 1

NUC1

01 [HZ]
O1P [ppm]
SFO1 [MHZ]
BF1 [MHZz]

A) Nucleus 2

NUC2

02 [HZ]
O2P [ppm]
SFO2 [MHZ]
BF2 [MHz]

A) Nucleus 3

NUC3

03 [HZ]
O3P [ppm]
SFO3 [MHZ]
BF3 [MHz]

1H

3761.08
4.700
800.2337611
800.2300000

13C
22737.63
113.000
201.2407316
201.2179940

15N
9649.31
119.000
81.0962513
81.0866020

A ) Program parameters

L

CNST

CPDPRG

PHCOR [degree]
SUBNAM
ZGOPTNS

Edit...
Edit...
Edit...
Edit...
Edit...

-DLABEL_CN

Edit... 15N
9649.31

219000

4»

Observe nucleus
Transmitter frequency offset

Transmitter frequency offset

-y
81.0962513 =~ ~~—— Transmitter frequency

81.0866020

Edit...

Edit...

R
\
\

. .
Basic ﬂansml.ug f.requency

-~
-~
-~
-~
o

2nd nucleus

Frequency offset of 2nd nucleus
Frequency offset of 2nd nucleus
Frequency of 2nd nucleus

Basic frequency of 2nd nucleus

\\érd nucleus
Fr?qu&ncy offset of 3rd nucleus
Frequen?ygo\ffset of 3rd nucleus
Frequency of?nd\nucleus

Basic frequency of 31'4 nucleus

N
\\

\\\
~

Loop counter

Constant used in pulse programs
Composite pulse decoupling program (cpd)
Correction angle for phase program

Name of subroutine

Acquisition (zg) options

AESBRECHEUT D0
Ow I DRIEREIREEINT
WS [FTFTHBIh., ¥>>IC
LD TIEIC 4.7ppm & UL
TEEENTWBIEEHH S,
FDZEE. J—UIEHBRaD
#(C ppm (Hz) {EZISUL
CTHWIET D,

Wurst, Chirp & &EDEREN
JLVA 1 {E1%&{EDT. 13Cq,
13Co MMA % 15N h557
HYITNTIIEEICIE. €D
TS 113ppm (C/VL
AHRibzEEL .

\
13Ca, 13Co THYTIVA = JILRZIT OO ESHEEIRT S,

EDA EE (Topspin, BrukerBioSpin)



JOCRBADI\NSA—HDEETE

F2 F1l Frequency axis
O \3 \Y
A) Reference EHEH>T VOB
q= -
SI 2048 512 T2 OTTEAS PR et e e L":’.’.&)\ +ﬁt:l\~ o-fill ’J:ﬁﬁ?'
SF [MHZ] 800.2300000 81.0866020 Spectrometer frequency —_ - , ‘w -
OFFSET [ppm] 12.71052 134.93350 Low field limit of spectrum — t ((— J:D t . ﬁﬁ’b ;ﬁbb\
SR [HZz] 0 0 o Spectrum reference frequency :7-\ = 7R I~ 7-\ \
HZpPT [HZz] 6.260016 5.046834 Ebeqel resolution ( d% ° ¥{Emm (I&bb db °
SPECTYP UNDEFINED v | Type of Spegtrum e.g. COSY, HMQC, ...
~
A ) Window function \\\\
~

WDW QSINE QSINE Window functions for trf, xﬁ),ﬁN\
LB [Hz] 0.30 0.30 Line broadening for em ‘~\\\ DSS 73 t@*}%ﬁﬁ%ﬁ&{ﬁj
GB 0 0.1 Gaussian max. position for gm, 0<CB<1
SSB 2 2 ‘\\Sine bell shift SSB (0,1,2,..) -C ppm {EE&IEg-%O
™1 0 0.1 Le¥eignit for tm 0<TM1<1
T™M2 0 0.9 Right Iirmf‘fw;im 0<TM2<1

A ) Phase correction \\\\\
PHCO [degrees] -158.800 0 Oth order correct-ion for pk\\\\\ SSB —_ 2, qsin t Eﬁﬁ?% :
PHC1 [degrees] 0 “\ 1st order correction for pk \\\ _ <
PH_mod pk pk v \{hasing modes for trf, xfb, ... I t ((_ J:D t [N EI%EEH COSZ @

N\
AN BRRERSD.
\\
\
N
\
N

EiERER & (3R D RIEA

t, OMRHED 0 [CIRB K S [CERESTNTNSIZES(E ph0=0, ph1=0 &12B. —
7. IHED At,/2 [CEESTNTVSIES(E ph0=90, ph1=-180 &35

(&DT. IADEOEE—D>ELRSB)

EDP EE (Topspin, BrukerBioSpin)



A Baseline correction

ABSG

ABSF1 [ppm]
ABSF2 [ppm]
BCFW [ppm]
COROFFS [HZz]
BC_mod

5

12.00000

6.00000
1.00000
0

gfil

A ) Fourier transform

TDeff
STSR
STSI
ME_mod
NCOEF
LPBIN
TDoff
REVERSE
FCOR
PKNL
FT_mod
MC2

t, DYIFAEM 0 [CTRD KL S(CE

no

FALSE
0.5

TRUE

fqc

FT #i® FID ([CHETiBiEE—
DHEUE. FT #DANRT b

e IANDNR—R S A HBIEEDDS

5 Degree of polynomial for abs Q;}——’
1000.00000 Left Ilmltﬁ;kibsf‘
-1000. 000@_——"§|ght limit for absf, abs1, abs2
< =1730000 Filter width for b (sfil/gfil)
0 Correction offset for BC_MOD=spol etc.
no V'ng baseline modes for em, ft, xfb,..
~~~
Sso
Sa
Number of fid data points u?édiuft
LS
First output point of strip transform ~
Total number of output points of strip transform
LPfc v‘ Linear prediction for ft, xfb, .
32 msmber of LP coefficients
Numb\rnf output points for LP
Number of b}k—aredlcted points
FALSE v | Reverse spectrum dhm{transform
0.5 » | Weighting factor for first fi mint
\ CGroup delay compensation \\\
fqc +  Rourier transform mode for trf, xtrf* \\\
States-TPPI v | Acgquisition mode (FnNMODE) for 2D, 3D, etc. S
\
\
\
\
\
\
\
\
\
\
\
\

L TIHMROEBAIC
HDELKL

;U T

EHEMEMADR—Z 51 >
BENREEROIBAE.
AL REX TORWDER
HhB .

il TE S DR BFREIDSRE L
malcld, #iEFal (LP)

S EDNFBDB L.

NMRPipe @ NUS-Zero-
Fill hY5&H,

RESNT b\éiﬁ‘“(ztn—?}]@/‘k*f > ha¥ERCT B,

—7%. YIHED At,/2 [CEESTNTVSIESEEDEF (FCOR=1) ,

EDP EE (Topspin, BrukerBioSpin)



FID (C HDS7> T« IVF— (qfil, 1ppm) ZMMNITHS.

100
1

50
1

! S T
s .
N | e

FID %:—%EIE ch !zi g R
E-—O’&,ﬁ L/T iﬁA(— °o ot e

u\A—z74sz |
Lueix‘f S ; .
°. 8 et

4 , @

T T T Ay T T T T = T T T T T T T T T T T T T T T
14 12 10 8 6 4 F2 [ppm]

Spectra EE (Topspin, BrukerBioSpin)



FID (C HDS7> T« IF— (qfil, 1ppm) &I THS.

BUVLEIRZZEHLU. RVWEIRBDHZRT high-pass filter THB.

= ANRI MIVRILDDRERE—D &R -

FID EiE (Topspin, BrukerBioSpin)



=5(C 5.5~12.0 ppm TZIHAMIE (R&L: 5) &#hITI.

.,...
105 F1 [ppm]

T
110

T T
125 120

T
130

T
135

40 .
: [c]
L e T4 °"
0o =8gead oo
— s © 1
@ ¢ By, Bgd -+ 9
AW 0 o b
B s e WD o
'
e — s
© e
¢ &
—cmaarD 4. ceea on
L)
L]
@ ° a
%
14 12 10 8 6 4 F2 [ppm]

T
115

NR—=—ASA2NEDITLICRBIRVNFE(C(E. FID NDHHIEZ®

HIZD. FEFRATBIART NUEZZEZ THD,

Spectra [BIE (Topspin, BrukerBioSpin)



<D

BOTUESE NMR EFDATIEES UEKSERL

L 105
L 106
L 107
L 108
L 109
L 110
L 111
L 112
L 113
L 114
L 115
. F11e
L 117
L 118
L 119
L 120
L 121
L 122

3T zZo=

123
124
125
- 126
127
128
129
- 130
131
132
133

134

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

pH 6.0

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

T T
11 10

pH 4.0

BERELES LD IR (GESRENRR) BREMNMEFS T ME

&l

HIELU. Ry ZIBRETEBTUES,

processed by NMRPipe (Dr. F. Delaglio)
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JIH— - I\ ARE KA ST
FRAR(C (38N < D Topspin DEEZFENDE CLEEEH U
BAEFHRASTHT

NMR Z£&:E [NMR OJ\— RO T 7(CEATBAAE] (GEAREGZIERODES,)
EZW\CESE(CSBTLWEZEFE UL,

NMR T Swv b TJA—A
LWDE NMR Y22 ZEaDIRRE(CHRAZE LU TULVEZLWTULETD,

IEBEARFA—-T>O—-XTTT
HAFEE. HIRSEE. KERR



