u

) <

The University of Osaka
Institutional Knowledge Archive

X

Title BHKIHIERNT — 9D OB BRHPO2 FEEZHS -
HOEW 702 S L MOLDYNDFHE & b H

Author(s) |BklR, Z=HR; B, E=; 5K, =t fb

AR AFARBEGTEMEY Y ——a3—. 1990, 79, »p.

Citation 99-ED

Version Type|VoR

URL https://hdl. handle.net/11094/65899

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



BHSILBEN T — s h oBKTPTOSTEFHA2H 5
DB 775 AMOLDYNOBAE & IGHA
(PIERASEREE - LA MD C— 1 3 SHISRRIFE 7 0 2 5 » OBISE)

RERATEZEEER
BERTE, BN ESE, |AEm, B kE

1. B
EE O IERLSMOBEPOBNETZ X3 HNT, *CENHorHE v /5 4T
1ANSOCABRL, *OMHEEXHE LK. TR, LOBELBRAE7 e 75 4MO
LDYN? 2 AKBEtBHE Y & —~BHELzOT, ZOBEALEHAALERET 3,

2. TIANSOC&EMOLDYNOBEWIZOWT
NMROZEHO—RFEHIIBP PORN BT ZOHROBYY " THILENESELDHS
hTW3, B HHBIKENT 2 &, BICENCH 2 FEDR, FEORBHRIOATHD .
BHEHONFEBORT (FHBIKRER &) MSohISBEMBEEHET 2 C L8 HKk53, < T
SFERE LT3, SR, 8D, Bk U4 oNEEY (X FVEOERS E) MHE
Zohs, WEED, SO b TS FRBEMFRCES {HcBERT 5, O,
1009615 b THNEERZ 1T D BEIT BEF YL M, BHEKE -2 v P 2H LB VWEO A%
SUERTHERE NRETIR, FEBEO, 'HP "CHROEN TR, BRRILBETHD S
NIBETIE. DORKEESE— 4 v FI/DEL | CONTHOHREAT B LB TE S, O
X UFBAR TR, STFROEMOAPBEH L5, FTFHOENR, TE—I, HTak
O ETICER SN, & S KFHENEHREER b, Zh dFEET 5, HTOMENRE
ThHy . WEFEBHHBIEN X S BHTF TR BRI TLEORERESR (I h2BiHED) &rEs)
DAHAZEEINE LV, TOX3REFNVERkEF VTS B0, —icizX, Y, ZOZEAN
OEEHEE (EREC BEERIBERD EFsh3) BRELZ ERLIS NS, ThHEREMAE
FATHB (F1) o, TOK, MR, Dx, Dy, D OZMEMKATH Y LRI (T )
F—F &I LIRED ORI TR S, ElC, X, Y, ZEERLEER O
FRIN B0, COHHGERATH S, Thoolid, AFrRBEEShEix, vy, 2 POHEL
T REUTEERGRc L0 BlESNE, KEh B, XY ZHRSToEEE -4 ¥ F 0 Xl
(CTh#zA, B, C&73) ifvweEbh, COREUPRENZ T LHBZVHV PV EERSLT
LH—HULEWY Y D> QEEMOBMRIE, A1 5 B3 B=>0fickDiEEEN
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X1 BEiksToREEMEER T 7V
Dx % Dy % D;: Z&£EFEH e

Dx Dy % D : ¥Frc 2 BLE < 7
& fo BBIRRRE M e 7
Dx = Dy = D::EHEHEFN

X, Y, Z BRSNS,
Dx, Dy, D; BEERHEBERTH D, TNEFN, Dxx, Dyv, Duz
EERINBEIELH B,

%, §t> T ERO=>OREEILETER & 6FE T 6 MoK ER VT, *COT, ¥— 7 %5H
KEOHRTZEMNREEN S, INEETT50PMOLDYNOHNTS %,

HiRY CTEHOMBHFELALTOSSAT1IANSOCTR., BEHEEKD 5> 5 Dx=DyT
BY, ARSI A-5—bTD (0L ¢) Lih | GFHPAEBRAETS - 72,

#E. TIANSOCEMOLDYNO&EWZ, FFER 1 LHHEK 1 OL&» SHS ML
i, EMRIERUERE . COTXMERD DI DDABFE/NS A — 5 —ZPET, 652 -5 —&F
B, (MOLDYN), Wit —oRFANT4¥5 2 -5 —295» (TIANSOC) T
H5%, M1icBWT, Dx=Dy=D & RET NI, FHEBIEFVER D, ERLEEROE
IRESHER R OOTHENS A — 7 — 385, BB, 1,952~y —05tH L1535,

HEOBEMSDIEENOES &L VWELY 635 2 — 5 —DHEEMOLDYNTIT &0 b,
FP, 1952 =5 —DEHEFV(T 1 ANSOCTHBICETTEB)THEL, KRicd,v5
A= —DOMU EELEBETFVT(T 1ANSOCITXD)FEL, Bi%ICMOLDYNiZ &Y
6785 2 — 5 —THETEOPRIMRLPLVETHS5, £RTIANSOCTI 1, 2, 3,
495 3 — 5 —QFIFEITIED T EDUHETH V. RABOFPHENFHE T E L VIFHITE®
WIS A — 5 —THEULEREROHEOTIAE E Ui AHETHODERM S £ {17<,

3. MOLDYNOO#H#E
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MOLDYNIB 2HEREANCBITHMOT IANSOCLELTHY . WbWYw5, Wik
F—- B TR E S CEMBMT oA EE W5, Ll T.offic, T.¥N.O.E.
BT (7) 25tET 5 EbHBED, THED/T5 % — 5 — i TR & 5 AIEICERIBEL
2y b VEBEJ(w)itkhERENEW

2 2 2
%==% riyst 8 (SEDWZD 15 (o w0+ 3 I (w)+6 I (@it 0]
1 is
2 2 2
1oL 2o SOFDOAD [ (4 00+3 J(0)+6 I (ot ot

4JC0)+6 J(ws)]

= = s 6 J(wit ws)— J(wi~ ws)
N.O.E.= 1dn =1+ = {J<w1—am)+~3j(wl)+6,JQOV—ws>

CCCHEOBENRT SEMESTR P ABB LTV REE RV, J(0) BRECHBBERG(t) o
77— 2 EHEN TS 5, BROIBMAESFEHEFLITRI () =1/ (1 tw’ tc*) TH
D, AHBARER v c S B BARIC D B, RS EFNTR I (0) DRFERBFEFBEMEL TS0
THIET 55, XERP ZZRLUTHRL WV,

MOLDYN TR ERDOLS3IZ6HD%5 2 -7 —%2H0T, ERMOT. 7 — 5%, RPN 3
B VEHRTADITHS, CORNFESo /5L LTS IMPLEXE®ZFHLTL
%, TOMEAMBICIE L MOLDYNTREA DS TEEIEFVMNBIRTES LT
THEORASEREIN TV S, BRTE3EHTF VORBEER 1 I L, 2E&0HED Y
vy 7KK 2 0B TH B,

%1 MOLDYNT#EbhIHEL O TEREF IV

1. EHEHE TV
1.1 AHBAEEREAS 1 o, £/ RBEBHO b D~DLorentz53 %
1.2 WEEBE LT, ZREY+» v 7R, ZREY » v B FRRBH#ENEZE0,
2. P F (EFr) ZLED)E 7V
2.1 HWEPEHESFRVLO
2.2 PIEREBNE LT, HEESHEMIMLEL (stochastic diffusion) B, “HREEY » v 7’ EI =R
By vy78 350WRASEESL O,
3. SEREGEE TV
CHREEESTEEE L BA L BBk 3 8a%2 8,
4. Zofth
ZERE 7V CHREREERS (internal libration) 2 &4 HEBIRRAlog x A1 9 2158
» 5\ idPoisson3 T BI/BEILE,
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FTYRY VR e LRIVDEIR

SFEHEF DY 5 ADER

DTEBDEET — FOFR

BIED/S5 A —~ 5 —DIEDFER

Lf
NG R i~ fEDITTH EBRF— 7 DAN

E|D|C|B HEOETEEROHA

m B o 8B T

= 1k

K2. MOLDYNOo 7oy 7K

4. BCT\7— ¥ OFREFEEE 7 vic & B8, ERNICIB - 1M

MOLDYNiE, TSSTEFEERICLVETTELIIL TS, - T HE S HBET
LIcEBHET VDA FTHB2 M +=—% (K3)¥ ikkoWT, PTRIEEE>THBL &
Vo WBEHERSXB IV Ea =5 —TETLTWE, TVF—54 VEMLEEDIMBTSST
DFFZE»SDATITH %, 18

B3, 2byF=—x
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1) SXBE#goEHE o~ FEY a2~ VDERS

SYSTEM ? SXTSSE

SX MODE RON = X00000072
* CALL MOLD(FTMAIN) @

BB, CPUKMZEIRET AR, CCTHRY, Hl: CPTIME=50
2) TYRIVYAVRNVOFER HERICEKRT 2REXDEROBEEIERT 3),

Version: 3.01, July, 1984
¢ e ok ok ofe ok e afe ok e afe of ok o ofe ok ke st o ok st sk ke ok st ok sk afe o s st e sk sk ok ook ok o

* *
H MOLDYN *
o *
% Molecular Dynamics Modelling *
% for *
# Nuclear Magnetic Resonance *
# %
* Spin-Relaxation %
* %
* *

st e i e o o ok o ok o ol e sk ok e ofe ok o e st st ok ok ok ok ok ok s sk ke ok ok o ok ok K

THREE LEVELS OF USER ASSISTANCE ARE AVAILABLE:

1) VYERBOSE: Full prompting and description
2) NORMAL: Minimum necessary prompting
3) SHORT: For experienced users

Enter 1,2,3
(or H for help, M to print User s Manual, Q to quit)

(YA
GHEEHT LIV QEAST B,

3) S FHEEE 7 VORI
3~ 1) REIHTEEEF VDI 5 ZEHET 5,

CLASSES OF MOLECULAR DYNAMICS MODELS ARE:
1) !sotropic motion
2) anisotropic motion
3) Distribution of correlation times
4) Restricted amplitude internal motion
6) Jump models
6) Combination models
7) Model-Free Approach
8) Polymer VJGM Models

ARKERYI By 5 ~=2~2 — 33 — Vol 20 No 3 1990 —11



S select a class H for HELP

M view more classes Q to QUIT the program
L (re~)LIST classes of motion

==

? S26

3—2) RIc7 5 ADHPTOR/EDEFNVERING 5,

THE MOLECULAR DYNAMICS MODELS IN CLASS 2 ARE:

1) Axially symmetric
2) Axially symmetric
3) Axially symmetric
4) Axially symmetric
5) Axially symmetric
6) Fully anisotropic
7) Axially symmetric (molecular geometry file required)

8) Axially symmetric + internal rotation (geometry file required)
9) Fully anisotropic (molecular geometry file required)

10) Model~-Free Approach (Lipari and Szabo)
11) Fully Anisotropic + Internal Rotation

internal rotation

internal 3 state jump

internal 2 state jump

internal conic diffusion(Lipari,Szabo)

oo+ o+

S SELECT a model H for HELP
C change to a different CLASS Q to QUIT the program
L (re-)LIST models available

== )

? 59

3—3) BRLAEFVEMEAT 20 FOEZRIPI A Y FXEANT 5o

W¥hat is the name of your molecular system?

? SC @

KBRAFEATHABE Yy —=a—2 - 34 — Vol. 20 ¥a 3 1990 —11



3—4) CCTHEIRLAEFNVORENNS A -y~ &, ThoDBEEENRFERENS,

Motional Class: 2

Model 9 : TFully anlsotiropic {(molecular geometry flle required)
for : SC
PARAMETER CURRENT VALUE UNITS
1) Dxx 1.000 * 1.E6 sec(-1)
2) Dyy 1.000 * 1.E6 sec(-1)
3) Dzz 1.000 * 1,E6 sec(-1)
4) Alpha 0.0000D+00 degrees
6) Beta 0.0000D+00 degrees
6) Gamma 0.0000D+00 degrees
7) Magnetic Field 100.0 MHz (protons)

4) PIHED ATI

Enter one of the following options:

M MODIFY the parameter values X
C proceed with CALCULATION S
D DESCRIBE model H
L (re~) LIST the parameters Q
G modify GEOMETRICAL information
mm )
? ME)

4—1) %3 2 — 5 —OHHEE AT B,

For each parameter enter

EITHER: OR:
a numeric value 1 if parameter
a mnemonic S 1f the parameter
RETURN (no change) O if the parameter
H for HELP
Q to QUIT

enter EXPERIMENTAL DATA
SELECT a new model

for HELP

to QUIT the program

is to be INCREMENTED
is to be STEPPED
is to be OPTIMIZED

PARAMETER CURRENT VYALUE NE¥W VALUE UNITS
Dxx #* 1.,E6 -1
1.000 9 6600 {4 sec
Dyy 1.000  ? 30009 ¥ 1.E6 sec(-1)
Dzz 1.000 ? 2000 @) * 1.E6 sec(-1)
Alpha 0.0000D+00 2 26 @ degrees
Beta 0.0000D+00 ) degrees
Gamma 0.0000D+00 ? 30 @ degrees
Magnetic Field 100.0 ? 500 @ MHz (protons)
ARAFAYNER LY 5 —=a -2 ~ 35— Vol. 20 Na 3 1990 —11



4—2) BN A= —OFHHESFIREN B,

Motional Class: 2

Model 9 Fully anisotropic (molecular geometry file required)
for ¢ SC
PARAMETER CURRENT VYALUE UNITS

1) Dxx 6600. * 1.E6 sec(-1)
2) Dyy 4000. * 1.E6 sec(-1)

) Dzz 2000, * 1,E6 sec(-1)
4) Alpha ~-26.00 degrees
5) Beta 8.000 degrees
6) Gamma ~30.00 degrees
7) Magnetic Field 500.0 MHz (protons)

Press RETURN to continue
T @

5) BFDOEEE (Geometry file) AT

Enter one of the following options:

M
c

MODIFY the parameter values
proceed with CALCULATION
DESCRIBE model

enter EXPERIMENTAL DATA
SELECT a new model

X

S
D H for HELP
L (re-) LIST the parameters Q to QUIT the program
G

modify GEOMETRICAL information

iz
&
E EXIT this routine Q QUIT the program
D Use default coordinate file O Use your own coordinate file
=D
0D

B 5 UDPER L TH W izgeometry filed&HT (13XXFLRN) 2AJIT %, geometry file i\

X, YIS, ZEE, BTES. EREOIEC7 Y~ 7+ —< v FTERT 3, (H. L

@TDVTFTR%Aﬁﬁéé\#VTW&LTmmWM%HWM%m%wﬁhﬁ@%énéﬂ
T ITRBEEE— X v FOTHRICEINIZR b Y F=— 25 FDgeometry fileZfHEHT 5,

Enter name of file containing coordinates:

2 SCINXYZD®

file ODAEE RIYNEY %, Rz BYNENEANT o

&Datafile SCINXYZD has been opened and contains data for 47 atoms.
Type vy if you want the file to be displayed?

'@
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EER, FFES, HEREVSEEHEN S,

# X Y Z Atomic # Mess
1 2.784 ~1.999 -0.188 6 13
2 4.120 ~1,.663 ~-0.363 € 2
3 4.545b ~0.344 -0.225 5 13
4 3.618 0.676 0.064 6 13
5 2.290 0.307 0.168 5 12
6 1.868 -1.002 0.047 6 13
7 0.387 -1.134 0.342 6 13
8 ~0.094 0.358 0.316 6 13
9 1.165 1.152 0.354 7 14
10 1.164 2.495 0.211 6 13
11 ~-0.179 3.164 -0.129 6 13
12 -1.376 2.268 -0.564 6 13
13 -0,821 0.860 -0.913 6 13
14 -1.812 -0.206 -1.456 6 13
15 -0.916 -1.401 -1.845 6 13
16 ~-0.372 ~2.052 -0.642 6 13
17 0.178 -1.811 1.689 6 13
18 -1.275 -2.270 1.665 6 13
19 -1.531 -2.635 0.228 7 14
20 -2.903 -2.128 -0.260 6 13
Press RETURN to continue
9
27 -2.818 -0.658 -0.422 6 13
22 ~-3.509 0.1562 0.377 6 13
23 -3.511 1.665 0.393 6 13
24 2.185 3.164 0.302 8 16
25 ~2.193 2.234 0.638 8 16
26 2.653 -3.068 -0.356 1 1
27 4.858 -2.390 ~0.681 1 1
28 5.634 -0.303 -0.266 1 1
29 4.002 1.492 -0.647 1 1
30 ~0,695 0.562 1.202 1 1
31 ~-0.483 3.708 0.765 1 1
32 -0.058 3.757 -1.036 1 1
33 ~-2.086 2.544 -1.343 1 1
34 -0.110 0.868 -1.739 1 1
356 -2.330 0.171 -2.337 1 1
36 -1.611 ~2.100 -2.433 1 1
37 0.010 -1.039 ~-2.291 1 1
38 0.223 -2.922 -0.918 1 1
39 0.862 -2.650 1.814 1 1
40 0.156 -1.221 2.605 1 1
Press RETURN. to continue
7 @
41 -1.925 -1.443 1.948 1 1
42 -1.483 -3.137 2.293 1 1
43 ~-3.224 -2.748 ~1.097 1 1
44 ~3.684 ~-2.376 0.458 1 1
45 -4.,216 -0.267 1.093 1 1
46 ~-3.5629 1.657 -0.697 1 1
47 ~-4.174 1.983 1.198 1 1

KERFANHFEB LYy —=a—2R - 37 - Vol. 20 Na 3 1990 —11



6) FET 2EOIEE
Ti, T: $5VIEN, O, EZFRET 3HEREET 5, HEOHEITIE, RO=ZHEYHH 5,

(1) Automatic selection - A=

7o b YR 2TORIC D WTEHEEITR 5,
(2) Semiautomatic selection ~— S-

AR AKOBSEIEET 5,
{8) Manual selection —M-

FRET AL, ZORERBT - NBFHELERT 2%, 5 THET 5,
TTT\ QEQOBFIE T 7 7 A VEFE (C) L, FFOHT (R) TIHTE B,

aYou must specify which nuclei are to be included in the calculation.
Automatic selection

Semiautomatic selection

Manual selection

for HELP

to QUIT the program

READ data from a file for semiautomatic or manual selection
CREATE a new data file while in semiautomatic or manual
selection

OJOoOZXWw >

;UV

-l

Z T TlE. Semiautomatic selectionZBIRL ., FTHEMLTBWLF—~7 7 r 1 WEHV S,
SEMI-AUTOMATIC or MANUAL? Please enter
=)
? S

Please enter name of file you wish to read data

<

=>
? SEM-C~SCE

CCTF—97 74 VORABBEREIN S,

You must now specify the nuclei that you want to do the calculation

for.
First give the number of observed nuclei and then their line numberg

from the datafile SCINXYZD.&

KEAEARNHEBR LYy —=a2—2 — 38 — Vol. 20 N 3 1890 ~11



Number of observed

Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed
Observed

7) {Bike—x v b OTEOBEROEH,

ﬁ@mﬁ?%\@ﬁ%—xyb@i%%&@%&?é%wﬁmfw%Lkw%uxé\%5

nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus
nucleus

TR I O[PI L IR R R

nuclel:

O~ U NN
e ee e es vr wa sa we

TIHOVWEIEINEANTT 3,
':?m\%w@ﬁi@imgﬁ%kﬁwaamfﬁékﬁbho
Do you want to use the inertial reference frame?

" N@

BOBEIC>WTIRE3IBR)

BEIOX, Y, ZEEHMEE— 2 v P OFHTREL T, JoFHWRICDTFEBVC, Ok
ﬁﬁﬁﬁmiw%ibtD@%ﬁﬁ%ﬁD%Rbtm%ﬁm\:cvz&kﬁ?éo%@ﬁw

ROIERBFREIN B,

. BHIOEEF -5 (AJHE)

. Bk -2 > F OREL (reference frame, BOVEFIRET3) LoEEF -4
. EEF vy vl Cl{ERioE)

. T vy v A& ME)

. BlEfTFIOE
. @l —2 v FOEE ETONTFOFH L WEEF -5

@UT»BOJNH

15, Bike—2 v rOFEERD AFEERTHBOREHERLELZHETWREE L,

ABRKEATNER LYy ~=a— X
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8) EERF—~ DA
ﬂ155RETURN to continue
24

Enter one of the following
M MODIFY the paramet

C proceed with CALCU
D DESCRIBE model
L (re-) LIST the par
G modify GEOMETRICAL
=>
,,x

options:
er values X enter EXPERIMENTAL DATA
LATION S SELECT a new model
H for HELP
ameters Q to QUIT the program

information

BB bHEICHVWEER T~ % (T, T., NOE) 044 7%A TV a vOBETANT

%o

Enter option # for the type

Enter 1-7 depending on the type of ex-
perimental data you have. [f you have
LW data rather than T2 enter nL, if T2
data enter nT (LW is the default) where

n is 1-7.

of experimental data avallable:!&

} Option Tl T2/LW

: 1. T
) 2. *

H 3.

H 4, ] *

H 5. *

H 6. *

} 7. * *

== )

216

CDERBF—~ s V—F VTR, ERF— 9 7 r A VEERT BT ESTE B, TITiE FO
YEoTBWF—497 4 VEFIHT 5,

Would you like to read expe

'Y

rimental data ?

Please enter name of desired file =>

? EX-SC-C2W ()

ABRRFERBHERC Yy =2 -2
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BWTEEF—~ 57 7 4 VORBMBEREN S,

Magnetic
Nucleus # Fleld Parameter Current Value Weighting
1 600.00
Ti(sec) 0.5370 1.000
2 500.00
Tl(sec) 1.1940 1.00¢C
3 500.00
Tl(sec) 0.7140 1.00¢C
4 600.00
Tl(sec) 0.6220 1.000
5 500.00
Tl(sec) 1.0850 1,000
Press RETURN to continue
Q?
~@_6 500.00
Tl(sec) 0.6180 1.000
7 500.00
Tl(sec) 0.5610 1.000
8 500.00
Tl(sec) 1.3000 1.000
9 500.00
Tl(sec) 1.1740 1.000
10 600.00
Tl(sec) 0.5870 1.000
11 500.00
Tl(sec) 1.2120 1.000
Press RETURN to continue
(ach
12 500.00
Tl(sec) 1.1630 1,000
13 500,00
Tl(sec) 0.9910 1.000
14 500,00
Ti(sec) 1.0410 1.000
15 500.00
Tl(sec) 1.1840 1.000
186 500,00
Til(sec) 0.8890 1.000

M MODIFY above values H for HELP

E EXIT experimental data routine Q to QUIT the program
L (re-)LIST experimental data D change DATA option
C CREATE file for new or modified experimental data
@

ABRAFAMHER Ly —=2—2 — 41 - Vol. 20 No 3 1990 —11



fEL, 2T, M ERT -5 DEEEET 3,
D:ERF—IDyA FEEET 3,
E ERF—sVv—F vh Sk 3,
C:ERF—57 74 VEMERTE,
9) BHE{LFFDET
FHEMER LTV BSFERHEF VD5 X — 5 —DRIEEHITRE vk,

press RETURN to continue

r @
Enter one of the following options:
M MODIFY the parameter values X enter EXPERIMENTAL DATA
C proceed with CALCULATION S SELECT a new model
D DESCRIBE model H for HELP
L (re-) LIST the parameters Q to QUIT the progranm
G modify GEOMETRICAL information
BT 295 2 — 5 —248ET 3,
For each parameter enter
IZITHER: OR:
a numeric value I if parameter is to be INCREMENTED
a mnemonic S if the parameter is to be STEPPED
RETURN (no change) O if the parameter Is to be OPTIMIZED
H for HELP
Q to QUIT
PARAMETER CURRENT VALUE NEW VALUE UNITS
Dxx 6600. 2 8 * 1.E6 sec(-1)
Dyy 4000. 1?0 #* 1,E6 sec(~1)
Dzz 2000. 28 * 1.E6 sgec(~1)
Alpha -26.00 7 degrees
Beta 8.000 ? & degrees
Gamma -30.00 2@ degrees
Magnetic Field 500.0 7] MHz (protons)

BEOT, /5 2~ F —DHEMERELT B/°5 2 — ¥ —HEFREND,
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Motional Class: 2

Model 9
for : SC
PARAMETER CURRENT YALUE

1) Dxx 6600.
2) Dyy [OPT]
3) Dzz {OPT]
4) Alpha ~26.00
5) Beta 8.000
6) Gamma -30.00
7) Magnetic Field 500.0
Press RETURN to contipue @
* @

RICBBILETEIC A B,

Enter one of the following options:

* 1.E6
* 1.E6

Fully anisotropic (molecular geometry file required)

UNITS

sec(-1)
sec(-1)
sec(-1)
degrees
degrees
degrees
MHz (protons)

* 1.E6

X enter EXPERIMENTAL DATA
S SELECT a new model

H for HELP

Q to QUIT the progranm

M MODIFY the parameter values

[o] proceed with CALCULATION

D DESCRIBE model

L (re-) LIST the parameters

a modi{fy GEOMETRICAL information
S ( .

BB{LE 3¢5 2 — 5 —OFE, TR, LRELTR 7 v 7¥9 4 XBFREN B,

arameters to be optimized are:&

OPTIMZD PARAMETER # 1: Dyy
Initial guess
Lower limit
Upper limit
Step size

Dzz
Initial guess

OPTIMZD PARAMETER # 2:

Lower limit

Upper limit
Step size

CURRENT VALUE UNITS

4000, * 1.,E6 sec(-)
0.1000D-05 * 1.E6 sec(-))
0.1000D+10 * 1.E6 scc(-)

10.00 %

2000. * 1.E6 sec(-)
0.1000D-05 * 1,E6 sec(-)]
0.1000D+10 * 1.E6 sec(-ll

10.00 %

ChoDEEZEELLTNEEETHILHTES,

M MODIFY above values H

C proceed with CALCULATION Q

E EXIT this routine N
AKBEAERBEHARE Yy —=a—2R — 43 —

for HELP
to QUIT the program
set max NO, iterations

Vol. 20 Na 3 1990 —11



M: LoE%EET 3,

N : 0B UHEORKEROET (FEEMIZ 100), FHEOFMEMY 723 11 Detailed
Output 712 Y ZAT19 %, (BEEMEIENO)o ##lid7 7 4 S IMPATHIZIE#ME 1
%o
C : BB{LAt R DET,

EXD)
? C@
. « ¢ + » Calculation proceeding.......

10) HEESRoHH
RS TIT3E, ROKHINT A — 5 —OEBEENRFREN S,
OPTIMZD parameter values for:

Motional Class: 2
Model 9 : Fully anisotropic (molecular geometry file required)

for ¢ SC
PARAMETER OPTIMZD VALUE UNITS
1) Dxx 6600. * 1,E6 sec(-1)
* 2) Dyy 3871, * 1,E6 sec(-1)
* 3) Dzz 2418, * 1.E6 sec(-1)
4) Alpha -26.,00 degrees
5) Beta 8.000 degrees
6) Gamma -30.00 degrees
7) Magnetic Field 500.0 MHz (protons)

# Indicates Optimized Parameters

Press RETURN to continue :
?

Pty

O, Ba OFEBERNIBLEREN S,

Display results on VDU I Do further iterations
Write results to DISK file H HELP
EXIT optimization routine Q QUIT

L

Print Fitting statistics
View Geometrical data

oOTmEo <

Print results on lineprinter
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10—1 Bt o8BI 38HHNT— s 2RRTBITIE .

FITTING STATISTICS

NUMBER OF TIMES:

REFLECTION SUCCEEDED: 15
EXPANSION SUCCEEDED: 0
CW~-CONTRACTION SUCCEEDED: 50
CR-CONTRACTION SUCCEEDED: 6
CW-CONTRACTION FAILED: 20
CR-CONTRACTION FAILED: 9

SUM OF SQUARES OF DEVIATIONS: 6.9213D-02

ITERATION COUNT: 100
INITIAL SIMPLEX SIZE: 1.677
FINAL SIMPLEX SIZE: 3.3271D-13
REDUCTION FACTOR: 1.9839D-13

CONVERGENCE WAS NOT ATTAINED

COBHOFMBMEERBLTRTOARKEE LV, £, BHED convergence was not
attained (ZRPCROERTH 245, A7 0 75 L OUEREHASE L Wb FEREPERL T
WTHIDA yE— VDB T LTV, (1L, pp. 36~3TER)

10—2) #BFEER (T, , To N. O, EQFIEERHID /oW :

Press RETURN to continue

'@

TTT0— 1) &EKITFitting statisticsOEHHBTTEN D (HH)

Press RETURN to continue
2

Display results on VDU I Do further iterations
Write results to DISK file H HELP
EXIT optimization routine @ QUIT

Print Fitting statistics L Print results on lineprinter
View Geometrical data

OTMEo <

CITVEIEET 5L, B4 OROEMHEOFHME & KRENFREN S !

NUCLEUS NUMBER: 1 (LINE NUMBER 15 FROM DATA FILE)

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD T1 T2 NOE LY T1 T2 NOE LW
BRI AR e Rt 2 R R RS
500,00 0.492 0.489 2.959 0.650 0.537
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NUCLEUS NUMBER:

2 (LINE NUMBER 14 FROM DATA FILE)

EXPERIMENTAL DATA

NOE LY

B N e e s T

MAGNETIC CALCULATED DATA

FI1ELD T1 T2 NOE Ly
500.00 1.254 1.251 2,960 0.2585
NUCLEUS NUMBER: 3 (LINE NUMBER 11 FROM

MAGNETIC CALCULATED DATA
FIELD T1 T2 NOE LY
500.00 0.648 0.646 2.958 0.493

Press RETURN to contlinue

"

NUCLEUS NUMBER:

MAGNETIC CALCULATED DATA

FIELD T1 T2 NOE Ly
500.00 0.599 0.597 2.961 0.633
NUCLEUS NUMBER: 5 (LINE NUMBER 13 FROM

4 (LINE NUMBER 17 FROM

EXPERIMENTAL DATA

NOE Lv

EXPERIMENTAL DATA

NOE LW

EXPERIMENTAL DATA

NOE LW

R E RS OO N A R S S N R R R S N e I R S I I R R R I T S I I N I I I NS S RN RSN RS S SRR R S

MAGNETIC CALCULATED DATA

FIELD T1 T2 NOE LW
600.00 1.130 1.126 2.960 0.283
NUCLEUS MUMBER: 6 (LINE NUMBER 18 FROM

HAGNETIC
F1ELD Tl

5060.00 ¢.599

CALCULATED DATA
T2 NOE LW

0.597 2.961 0.533

Press RETURN to continue

.4

NUCLEUS NUMBER:

MACNETIC CALCULATED DATA

FIELD T1 T2 NOE LW

EE S S R R RS S i it i F i it E it i s T iR R R R
500.00 0.564 0.562 2.958 0.567

WUCLEUS NUMBER: 8 (LINE NUMBER 16 FROM

T (LINE NUMBER 20 FROM

EXPERTMENTAL DATA

NOE Ly

EXPERIMENTAL DATA

NOE LY

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD T1 T2 NOE LW NOE LY
e R L
500.00 1.125 1.121 2.960 0.284
WUCLEUS NUMBER: 9 (LINE NUMBER 8 FROM

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD Tl T2 NOE LW T2 NOE Ly
S T+ T N T I N T R R N N N I N I T S S S S S E S S S R S T R+ R T S S NSRS N R IR NS S SSESsSIEISEanIISS S
500.00 1.200 1.185 2.959 0.266

ABEREAEHEB Yy —=2—2 —46 —
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Press RETURN to
? &

NUCLEUS NUMBER:

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA
FIELD T1 T2 NOE LY T1 T2 NOE LY
::::::+=:::::::.‘::::=========::‘.============+==========:::::::::::::::::::::::::
500.00 0.632 0.630 2.960 0.506 0.587

NUCLLEUS NUMBER: 11 (LINE NUMBER 12 FROM DATA FILE)

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD Tl T2 NOE LY T1 T2 NOE Ly
::====+====:===:::======:==:::::::::::====+========:::======:====:=====::=::==
500.00 1.176 1.173 2.959 0.271 1.212
NUCLEUS NUMBER: 12 (LINE NUMBER 4 FROM DATA FILE)
MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FI1ELD T1 T2 NOE LY Ti T2 NOE LY
:‘:::::4::::::::::::::::::::::::::::::::::=+===.‘:==:=:::::::“.::::::::======:=====
500.00 1.208 1.205 2.9556 0.264 1.163

Press RETURN to continue

2
NUCLEUS NUMBER: 13 (LINE NUMBER 1 FROM DATA FILE)
MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD T1 T2 NOE LY T1 T2 NOE LY
::::::+:===:::===::::::::::::::::::::::::=+===::::::::::::::==:ﬁ=======:==::==
500.00 1.071 1.066 2,958 0.299 *0.991

NUCLEUS NUMBER: 14 (L]NE NUMBER 2 FROM DATA FILE)
UAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FI1ELD T2 NOE Lv T1 T2 NOE JRY
sl T N A3 === :::::::::::::::::::===:==:==+===:=======::::‘.:::.-::-::::.—.:'.::;:-.:::.:.:x:;::.:
£00.00 1.102 2.956 0.289 1.041

NUCLEUS NUMBER: 15 (L.INE NUMBER 22 FROM DATA FILE)

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD T1 T2 NOE Ly T1 T2 NOE LY
======+=:=::=:=::===:====:================+===========:==::=::::::::;‘.:::'—1::::‘.:'..
500.00 1.083 1.079 2.959 0.295 1.184

Press RETURN to continue :

k4

NUCLEUS NUMBER: 16 (LINE NUMBER 3 FROM DATA FILE)

MAGNETIC CALCULATED DATA EXPERIMENTAL DATA

FIELD T1 T2 NOE LY T1 T2 NOE LY
=====n+======::::::::::==:======::====:===+=:============:=:========:::=======
500,00 0.931 0.926 2,955 0.344 0.889
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10— 3) @%%ﬁﬁ@@iﬁt@@ﬁ?-&%ﬂbtmﬁﬁg&kﬂ?%:

==
° G @
GEOMETRIC DATA
NUCLEUS # X Y Z  ATOMIC # MASS
=========+=:::::::::::::::::::::::::::::::::::::::::::::::::::
1 1.362 -2.957 1.088 6 13
% 2 2.663 -3.437 0.968 6 13
%« 3 3.700 -2.607 0.582 6 13
¥ 4 3.449 -1.257 0.267 6 13
5 2.137 -0.830 0.334 6 13
6 1.104 -1.653 0.737 6 13
] :
1 ]
! (b %) ;
: :
46 -2.271 2.679 -1.831 1 1
47 -2.451 4.080 -0.376 1 1

* indicates the nuclel used in optimization

oy, *HENIBEESOKO T 7~ s SRELcHVWOhTWS, COFEHT
R LOEEDMEZ. RPOEEMEBELEREE LTa, B, v HEE: L SIS
LI >TWN5S, CORRADERIIA A S —ATRBVEAREELTRLY, 27075
AT B0 XEZ RN e RIZYEIZROC B BB ZiiEdulaic v\ 220 BEEHE
DiIcEET BT & EE-TWV 3,
10-4) LOBRYEBELARTRRLALLABSUEVERE, S5 TZANLT, BYEL
HEESTT 5, (BBl 5 2 — 5 —HBEb o Bhid, PERLI-L¥TEh3),
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5. HEFEEEHIE

FRTR, *CT. DHHEDERER L7, TOM. A7 075 2 TRICLUADK., &30,

T: DA T: #N. 0. E.RFOERF— 5 ZWMOES T USRS, L LEBRICE, BHi

BOTREAL ORESYPS 5,

1. "HEOEMZ > Wik, MERMELE LT, BB L v BENLEZ 2 ¥ v ZOERZER
DS T Eis 30T, BRI BEMIEMEERIC R 2 h L E2EAMENH 3, (Vb
W B YIRAIEEFE L RERTO N2 OMNE TS B4, T OELIRIENES,)

o, BREFRIC ST, HRTFROTFORA LICHBNE S At 30T, ST EHOR
FHEDERIIC B I RS B WEBBIEL 85 5, HIb, EO &3 cRAHEHE LTV
Th, fAINHOH & DENBEMH T b BAEBHOREMSRDLIIT W,

2. Lo 1 EBHULAFIELT, *COT: K2WT RO H 5,

FAFAFo YR 40E LARENEXF oA FMEAYTHE, CORTFTRC—HE
BREMCEELAERL SONEV, IOk, Bl EELAROBRD ZEMcSED
BYTREV, TORH, Z->OEEGRHREHERON. RIIOED O b 0 d—HEINCHD Sh 355,
fad "ok (FHEIIECT) BAOETIGRLTLE S TEMET 3, TOHFAR, /354 —
y—DHETFT, TIANSOCIKK &3 4,95 2~ —DFtEETH LIERICIGHENE S
N3, Zoflid. EBF— oz E BREhd 7 — 7 BDBOESITESL, #-T,
HEONS A~ —HITIFEEE2BRNWTEEL B,

3. T: OEMERIERT: Lo FELL. /e, HENIK (BELSEREORIT 2EE
EWIES) T =9 LRUEZHBOBOTREVWDT, T - ZHICHY £ 3 F&A
BBV, LA, HEE=1, (72 T. ) OBFREFHEL THIBE» SKDIT: A, T 7—
5 DFRBEP 585 2~ 5 ~KEIEHEENAT. LHEEDS 3 2 &2, D 3 EEICH
AT 308EWEEbNS,

4. N.O.E.RFIL>WTHERNLIEENS 5, CORFRHIMZHEALIZCTIR, 7
+ 1 =2, 988OHEmIIRAMEITZ W, < OERED SEIRILEERTRYD 5 LBRENKE
RBBETFHTES, TLA, "COT, F— 4 LI ETERFT— 5 OREWPT DI
AWBERS S 5, e, MERRD T, 25ET 28451 OERTFOHABARIR TS
%, WRRFED T, OERFIC VT, EESOREDOXMERRBL T El 0 0P

PlEofs, MO LDYNTR, ENGEMEEOTMLHERBLIC K D ED B T &id, e
R5EE T 7 vVEATRHREV, C0kd, MHEREFVTOOBORE it T
IANSOCERMELTWIEZE IV,

Lo &3 BBELHEI XKD IS 2 — 5 DEOEFEXRIZ, MOLDYN TRIHES
NIV, BED/YS A — 5 ZRBEEI ST O-ILEAI. T, OERELHEBORENED
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M4 FRbRFTY
A, B, Ciiike—» v rOXEEET,

BEARESBIDEFNY, BOELEROF— 5 2T L, TORBREECTHET 5, 2
EDEEBBETHS D,
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6. 8.

SIMPLEXDT7NITY LAY

START

5 PlAE, Bl 54— —M2@ (2RT) @

AS aPLEXORE) tEia. 3EOEALDS IMPLEX£BH

P ~ 5, OB, FEAONBR 2EOELTEY
Px, z et PN, PN+1 n;a‘o
BHDS IMPLEXOESA
TOHEHR :

Efi}ﬂé}%?) R e F (P) WIEKP COEHEOM

D F¥ il

|

N+ 1 HOES%2Fw (worst) A
5 Fy(best) Oy v 7 4 3
Pw, Pun,

PREOHEOEIME

Py

ok & - -
1. FEMEPSBTF HLPc ORE (rl\;w <)
B, Pe=y I P
EPS=10"% | gIMPLEX 094 X&~2 ba b
2. ML T 100 E OWE: AP=Pc ~ Py ? P
FLHEAMSERE J/
NAEHMIEG, iz e b/
FiEERPr ERKD 3 . Reflection Contraction Expansion
Pr = Pc +AP
Pr TOBMMEEERD S :
Fr = F (Pn)
] H&P ORA @
YES NO
NO
IHE S Por KD 5 N S Pow 3K 5:
Per =Pc +0.5AP Pey =Pc —~0.5AP
NO Fer=F (Pcr) Few=F (Pcw)
¢9 5 ET 3
YES
HERARPpERD 5,
Py = P+ 2AP
P: TOHMBEERD 3,
Fst(Ps) YES NO YES NO
Fy=Fy, Py =Py Fu=Fy, Py =Py
Fy=Fcg, Pu=Pca Fy=Fcw, Pu=Pew
NO &7 5, L9 5,
13 Pa ORA | i pew o2 | EE
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7. W B
ATGEBHFE R . KIRAEARET B L v & —ZBRGHO—RE L TiTbN/, 7o
25 AMOL DY NOBHEHE L T 7zSyracus KEFE O LevyHIR i B Wic L4,
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