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1. SFHFHEHEEL I —TOD—F

SFHBEEREEL Y- & B 1 X

(1) HEAEREANDOEBHEICOWVT

VEER, X=X —aVE2—FJDEHFEZ2DILTEMBEIT->-TWVWSE, L4 E
ERRELBLSFEN DML, EREEFRCREOERLAVWEE ST
Wbo —H. BHOEHRRET - ZT7—-Vvav2BAL, HEH-N"—-L L TH
VWBHEZED TS, WHWB T -V AF—Yary V53R —VRFLTH
5, AERFULDIAIVEEDTI -V AF—vav2BAL, 75R5 -V LT
LOBRICHTIRERARETOTETH -, HENDLENTIAELD
2 —hFTBIELICBE, RELAEHINRER I SR -V AT LKL BHE
WEY —-EXZHBTEIEEEBRLTVS, KREEYT -V XF—vay -7
SAY—VATLRKRBAEB Y ZAFLLEDPODTRALTHD, ZOEHIBE
CTHERICRDZESITH S,

By —DFBEOY a 7RI BODOEAPFFOBFREDHETH D,
CNSDHETENZ PIMLICE ZMEREFBEL R -0V E2HWVWSE A Y v b
Bhrw, EBE, FIREOY a 7OXR 7 MVELRIDTFEHAEHERLS100%
KHEWHDEBFREHERLEDLI 0 XLUTObD LD 2HBITHIMINTVE, X
—NR=TVOEBREOLDICI AN T —HELEEN BT ILERDD
HEECTRRAAS —NBERENCHTIFEEDOFIEH L,

T=0RF—=YaVRBEH+TMI 1 op s DEDSDON—BITH 5 A,
CHIZREME 8 0 HOEERENICERT 5, SSRKRECIEENKEM L ]
opsEEDT -/ AT —Ya U MNHERTBIENTFREINTVE, COLHK
EENEEEEIINATREREAEY, REET A R 7 2EBELISKEBEHER
vy b=k BT A NEENTEE I - RTF—varThhid, BEFIRE
HERERBVWTRA-NR—-a L DBNTHE, ChHDIFRI -V RT A
EBATHEILE AR VOEFILL-TH LV - DRENTHELE

RENERBHICELIEEZIEERS > TS,



(2) B —DRBHBIIRRA

BEROLO VI —BEBOREBENIREVWTWVE, FEIACRBALZ—ERENE
BEMBERZFCHFLLCEHE LA, £/, 4 AREERBERBIFENBFROK
BFROBHEBELTEELL, BELLT, 4 A2OHBERE. TADSHE
WHERFIRELTVWSE, vy —OEERBEE., BEE L. BHF 1, KE ¢
L. EBWHIEB2THE, ERTETACHANBHBRORELLTEY Y~
RTLIK, PHR2ELARCILAKRBEIANEGEHL, 5 AKEBHER2L0KE
Nbh, PRIFELACEIFRABIANPEBE L, T UTKELTL2EM0VEE Lk,
COEICBEORENEECE L COIEMBEOAIANLEND LTV
BUNT B,

U (BRI TN ETNEMABREERISLETHD, FILIRALANERIC
BETAHRRIREIEL L, REMMNLETH S, COMIBMBOBMENFTADE
BEAN-—GI22BTV, COIEMITAKBOOMENRELALEWVD T &M,
BINKZAY vy 7EENBEORBERINA > TVENMEIBLTOSA B 5D,
ISR, COBMRE~TEL—EETb- T B3VYRATLOEFH LS L->TW
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XLZRGBSEHTIIEPERHINTVE, —FREBRICEH I, BHET
BEMARDLBEILEMAONELIBABOFHRIAIATVEL, COFEMN
—~RJEREHLADONBRERTEZIVES S b,
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NTHD, PRIFLIAKOE V) —DOFRBEL L TRERBT>TVEINEHR
DODEF>TVEW, BE—RERE LFTWVWE, BRBEEOBRHER cm Y
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3. HEHUZFLOERABIUOEVE

3.1 VYATFLOEREEH
My —DVZRTFLRE S LIKRT L RCAHHEEM-68 0 HEX—/N—0 Y
Ea—%S—-820/80&0BEAavLF oy y (LCMP) BKERB->TWS,

GLOBAL LOCAL g =~
M-680HBJ [s -820/80  w J

Memory 128MB )  Memory 256MB 4GB

Optical Magneto
Console Fhannet . opll)lnc:l:
Front End 135GB 83GB 115.2GB

Processer

NACSIS

> to0 S820
~* Channel -———

Color Printer

Terminal (2020 X 1) . R
Users room(2nd floor) 3 kGraphlcs room(2nd floor)

Exchange
Unit

; 7 Termmal
Magnet - Laser . Terminal Work Stanon Personal Computer | |: Printer
Tape Unit- - Beam
n Printer L - RJE(Remote Job Entry)
to Laboratories s  Terminal room(2nd floor) ; statlons in campus -

K 3.1.1v 27 LH#EEAX

+M-680HTIRTS SHE, Ua7ER, Ny FULEZTLV, S-820/80 TENRZ hILE
BEXONy FUEBAE2TS>, £7/5-820/80 THLTS SHEOH —EZX%E{T>TWVW5B,
CHEY a TRV a— ek (BYEERELRBRE) KIVEY 2 70BERT 285
BREAFRIPODBRBERE M TAY Va—VT 5, 2EREREEI2ZABILEBLETEZAR

WY a7 bithoV a7 L BEIRTYRATLLEEZENICES CENTE B,

- $-820/80 CTIRILKEILEWEI4GBAEEL, BROMK T« X7 LABKFEVWLFT2GB
BOSEABRNEITH> CENTE S,

K140 GBOWK T4 X7 BRBEZHL, CPUOEELEODDE TARBEEMNEHES
aEEELTWVWS,

<HHENICFDD I %l 100Mbps 2L —FLANAZBEOKSLTHD, FiNiRdB A
ADZE, ZHWEFROH T2y b7 -2 (TCP/I1P, DECNET#HE) Mi#S
BIciEE - FIETX 3,

cRBBOXT 4+ X 7%EB3 GB) 2HEL. iAo ERMMI—FoFEcHL TV,
*TISN (BFAEEREBREXXYy b7—-7) 2BHLA VI —Xy PIT 7 EATE



%,

Xy b7 — 7 FHRICHEATISDNEHOF X MEFEEZARKRE LTV S,
*MBB8OHTBITNETOY—EX%2LTW53,

Bt 1 1 5GBOXBME T« 27 (BMATE) 2HEL. BMKT+ X7 0FUFE%:
HoTWh,

BEEENYATFL (AGS) WkoT, A=AV FPa— 9 TOHEKEROREE
"REIC LT W53,

.

3. 2 YaTlrlIsIRDMHERK
< $-820,780>

275X | CPUYA L BAY—Yayrv |#hikEY—-—Yary | ES (JHREHE)

43) (MB) (MB) (MB)
MAX|STD |MAX|STD |MAX|STD |[MAX |STD
A 1 1 4 1 128 8 1920 0
B 5 5 4 1 128 8 1920 0
C 30 30 4 1 128 8 1920 0
D 120 30 4 1 128 8 1920 0
E 300 30 4 1 128 8 1920 0
G 30 30 4 1 128 8 1920 0
S 600 30 7 1 224 8 3328 0
TSS 3 3 7 4 32 8 192 0
<M-680H >

732 | CPUZA 4 EARY-Yarv | LK)V —-YVar | ES (BERLK

5 (MB) (MB) (MB)
MAX|STD [ MAX|STD | MAX|STD |MAX | STD
A 1 1 7 2 64 4 - -
B 5 5 7 2 64 4 - -
C 30 30 7 2 64 4 - -
D 120 30 T 2 64 4 - -
E 300 30 T 2 64 4 - -
G 30 30 7 2 64 4 - -
S 600 30 7 2 96 4 - -
TSS 3 3 7 4 32 4 - -

72220, SYaTRHFETHTH S, EVa TREMRUBRICAEIN S,



3. 3 MARERAHK

P=CPUm*a+ (CPUs—-VPUs) *xb+VPUs *c
+LPxd+DISK*xe
CPUm:42£CPUHIKRK (M—-680 H)
CPUs :£CPUMKM (S-820)
VPUs (X7 MEESHSDOLCPUKRM (S —-820 )
LP LR
DISK:DISK{#EH#®E (MB *xhour)

FHOBEILTOED
a :0.08/sec (BHEH : 0.09)
b :0.175/sec
c :0.175/sec
d :0.045/R—=Y
e :0.00067/MB * hour
ZEADHEBICBSILACPU I BEYVORMBERAKE, UTOXDIK 5,
M—-680H 28848 S—820‘630}§
7oL, FHEMRBCPULIEMICHLL 0 ENELYE TSNS,
WE, S-820TEFTTBYVa7OVPUNCPULLTHELZ25%UTOES,
FIEEEALIDEBLHETAZEICBEDT, FACPUNBBAEYICERT 2 2HIC
bM-68 0HES FLFEWHIF B ENEET NS,

3. 4 BE-xvb7—=7
M vy —D#ET IRy b7 -7 OBRIBAREN 3.4. 11X 7

L (-

133.43.128.0

MND
133.48.4.0

LCMpP
RING M680H 5820180 DPBX
VOS3/AS SuperComputer (ISDN)

BFEEBL 52—

FDD|

MICRO-VAX]

13348320

133.48.144.0 FDDI-router

BESEH FDDI-brouter

33.48.168.0  133.48.160.0

fﬁﬁl|

133.48.156.0  )3.48.1520  133.48.148.0

EBH

N
3.4.1xy b7 -7 OHEBREAX




3.4.1

(1)

PAVE(EERR -

N—-1%vy+tv—7

Fy bT—7

DFHEFEIER Yy s —CREFTTETHSHED N1 ~TS SOy —/ a—H
e FRAB L TWA, N1 —R J EMEEONBIIIIT->TOWE W, Mtk y—id
R N B R PIC B SN TV BRI, — F &R - T3

FHECE 2B L ® 2 &I (BER4E 6 AREE
Wtz vy —id, =, 2 —F L LTBER LTS,
Wy y—DY—NRZ FE: IMS

B Bt vy — CHGIRE BRI T 0@ TH 50

Fl OH B B
5 g % * 2 % B it E B 2
T S S

b E R HOKKAIDO | 2—% /#—s~ | HITAC M-682H
HIbRE TOHOKU 2 —+F /+H—,3 | ACOS $-2000
BRERE TOKYO Z—+ /4 —,3 | HITAC M-682H
HEAFE TOKYO1 a2 —+ /4 —s~ [ HITAC M-682H
LR NAGOYA a—% /4 —,x | FACOM M-780/20
HESRFE KYOTO a—% /4 —,x | FACOM M-780/30
KIRARE O0SAKA Z—H /H—sx | ACOS $-2000
JUHRE KYUSHU a—+ /4 —,% | FACOM M-780/20
By H— NACSIS ¥ HITAC M-680H

” SIMAIL N ACOS $-1000/10
BERY¥ SAITAMA | =2—+ /#—,% |HITAC M-260K
BRITTRE NARAJO 2— /4 —s3 | FACOM M-760/6
LEAS HIRODAI a2— /4 —,% | HITAC M-680H
BROKELTFRE OCHA Z— IBM4381-R24
FRACEFLRR KAKEN Z—F FACOM M-380Q
SARTREE HIROSAKI |z2—¥ ACOS 850/10
KERFFAL R OFUDAI a—4 /4 —s3 [ ACOS 930/10
FEXRFE CHIBA 2 —4,/H—,3 [ HITAC M-680D
BHAYIMEZeRR ISSP Z— /4 —x | FACOM M-380R
HEARES: KUMAMOTO | 2—¥ FACOM M-780/10Q
BB EHIME 2—+ /4 —,% | FACOM M-360AP
BRREAREE SUIPC 2 ECLIPSE MV-15000/20
BRI RSE TOYOGI 2 —+ /—,% | ECLIPSE MV/20000 modell
SRR KINJO a—+ /4 —,3 | FACOM M760/4
EMRE SHINI1 2—H HITAC M-260D
RREN R YOKO1 2—+ /% —,3 | HITAC M-280D
BRUBERFE UEC 2 IBM 3090/180S
WHERE (JIlgkE) | TOYOK 2— MV2500D
FELLEERASE OKARIDATI | 22— 4 —, | FACOM M380
HRIERF KODAI 2 —4,/+—s3 [ HITAC M-640/20E
BEEERF NARAKYO |a—¥ ECLIPSE MV/9500
SIRKE KANAZAWA | 22—+ /+—,x | FACOM M-760/20
I B REE GIFUDAI Z—F /4 —s% | FACOM M-760/6
FELLREE: OKAYAMA | 2—+ /4—s|AC0S 2010
HIRAE MIYAZAKI | 2—% /4 —,3 | FACOM M-760/6
AIRTERE DAIKODATI | 2—%, /4 —/x|FACOM VP-50E
HRET R TORITU 2— IBM 3090-30J

ESEe—E




2 FERAFEEREBRE¥X vy b7 -7 (TISN)

EHIEELIDTISNRZMAL, BERADA V7 —% v b ~OEREZTFREII
LTW3, ¥—EZHRBRIPSObaVicks®ET, YE—bOs gy
(TELNET), 7 7 A4 VEE(FTP) , BF A — L (SMTP) 1 ETH 3., DFWHHE
By —CROWTHOEAREFEE 4 SKBPSTHESKEL, £22EHLT A
YA, 3—OynR, F=XPSYTREZERINTVWS,

CNIREDHEHRE 7 —HO KB (M680H) 1 HK2000-KNETA EH THE T
X5L5Ictlotctd, TSSOILXRZ Y- HBALBEETH S,

TISNDODXy b7=2b+ROaVRBUTFTDOEEDTDH B,

TISN Network Map EIEVE
(10 June 1992) TAOMRT 114
EARNE M 5= N7AXE N0,
= DECNET any (YI_V'R‘;‘I‘:N":"S (P,:'év(;:)“M) ot '
64KBPS. 40.768 | UTINSNET
(133.11.252) P (l:a.|ll,m)

PS
(133.11.251)_| NIGPRT 61
2| 40975 NIG-NET

— (133.39)
.10 64kBPS B ShRi
—-‘—_—ﬂ‘msmw 2 !
AT 11| ot (133.11.250)
202
NIPRGW
I;J;lsr‘ﬁ'll‘o UTSUN a1 2| 40931 | NIPR-NET
111 40.1000 (133.57)
133.11.12-19 a feiad3id 1
133.11.21-22
Biias |43 cRUX 12—} o
RTCRTI [
22 (local) | RTCNET
(134.160.64)
BB EBER  eaxBPS
L11)
2 RIKRT1 141.3
40.958 RIKENNET
P (134,|lso.n>
SIxHR 9.6KBPS . (133.11.253)
KEK &
(HEPNET-J)

) 156
64KBPS. ISMGATE]| ISMNET-JPN
133.11.247) (133.58)
s 1

TKYCIS a0z
4
. 64kBPS
0 (133.11.245) 1161.1
Vo Z|JAERIGW| jzgRINET
1 64KBPS (133.53)
s 203 Esow 2 ¥ asnam B st
oy RIKEI '
(158.210)
g HE

1 ‘64xBPS ISASRT! [4127 ]\ - 5AS
(133.11.242) NETWORK

112 2 2] 40996 [10.0 ]
waner | PWASW IS caps \ FHER
(133,105) 11

f Sgpe  (BIAQ \ 120

.128.8
NSART }Jﬂ [ uTsagw 2| STECIS 5 1 5
722[NSAERT umrsjlj 40.988 [RECEI g i i
EOCLAN 40989 |2 (133.56.232) ~1 1 .1 NACSIS X.25
33.56.72) 133.11.20) M !
Q 3-l5 .72) NASDA 64KBPS 64KBPS (133.11.20) 643
(133.56.240) EHT (133.11.243) 4) STECIS2 STELAB
11 -
NSATSC :250, 133.47.64)
A GENTKY 64kBPS ¢
! ' ! wscss [
64KBPS Pl 2 - ORION
(133.56.224) e v (133.48)
) JAIN izl 250, ‘f‘%%{”‘ KU .. 1
.90, - . ! X
CRLNET| 5299 CRLRT1 ! (13310332) [GERosK 252
(133243 [ 2081] 40.945 E‘A’“:,‘S e LT
(. h 2 X gt d
B Wipg  [PROTEON 40360 ERTER

[X13.4.2 TISNFROY
BB, DFHFDORAAL ZIT ins.ac. jp TH b,



8 BITNET

THRIEEHELOME80HICEBBITNETOY —EXEZMBLTWVS,
FEARTSSLET MAILZ= Y FTHIRS, MIBAERUTOEBDTH B,
O FEBEBEOER (MOTHAT EEADH)

UMNICK
® UMAILDOEFT

UMAIL
MM IZASPEN OTUTOR o< FTBRBTE %, B, UMAILI< v Fid,
HOAPMAIL (AT &) 2#EB L L TELATVWAED, ioBITNETHEHY 7 b
THRELBETO T R—-PLTLRWVWEEND 5,

(4) 2A®RMW. DDX, I SDN¥—-EZR

RERLY; 3 ERE | FIR BREES

EEEEMR | 1200bps(V.22) | 2 [EH | TTY 0564-53-6113 ()

DDX [EI%E | 9600bps 1 E# | TTY 163-060-5722107

ISDNEI# | 9600bps(Bch) 2 B8 | TTY 0564-57-1170, 1171

DX B IHENICRIEE LM OUIARENIKSELLTVE LD
1 53K E CRIBICERTREIIL>TWS,

3. 4. 2 HBABERK. u—-ANzYTRy bT7—=7

1) AT - 7B

R—=bv L7 7OERLIEL, ISINGIEOF -y XBBEREL, HBRBTE
fToTWb, £, MEELLAERABBIIRVWTLT VL PBIXNEES,
BERNOF I LBENSCOT 7 EALTFRETH 5,
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FIELD CODE
FIELD TITLE

NO. PROGRAM ID
001 MDANO3
002 DVSCAT
003 EHTB

004 FLAPW
FIELD CODE

FIELD TITLE

NO.
001

PROGRAM ID

BAND1

FIELD CODE
FIELD TITLE

NO. PROGRAM ID
001 MDANO3
002 MDSALT
003 CLAMPS
004 NLPLSQ
005 KURVLR
006 CCPS
007 MDH208
FIELD CODE
FIELD TITLE
NO. PROGRAM ID
001 NASH
002 STEREO
003 CONVRT
004 DISMAP
005 ASA
006 BENDER
007 SUPPOS
008 BSIP
009 TASP
010 PDB

¥xx LIST OF PROGRAMS IN THE GIVEN FIELD k%%
AS10
SOLID STATE AND SURFACE.

PROGRAM TITLE
MOLECULAR DYNAMICS FOR ALKALI NITRATE
NUMERICAL-BASIS-SCC-DV-XALPHA MO AND CLUSTER CALCULATION
EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS
SELF-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD

: AS20

POLYMER AND LIQUID CRISTAL

PROGRAM TITLE
EXTENDED HUCKEL CALCULATIONS OF ONE-DIMENSIONAL POLYMERS

AS30
LI1QUID AND SOLUTION

PROGRAM TITLE
MOLECULAR DYNAMICS FOR ALKALI NITRATE
MOLECULAR DYNAMICS SIMULATION FOR MOLTEN SALT
CLAMPS: CLASSICAL MANY PARTICLE SIMULATOR
LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
PROGRAM FOR ANALYSING X-RAY DIFFRACTION DATA OF LIQUID
CCP5 SIMULATION PROGRAMS
MOLECULAR DYNAMICS SIMULATION FOR PURE WATER

BI10
BIOMOLECULES.

PROGRAM TITLE
SEARCH FOR NEAR ATOMS IN A PROTEIN
STEREO DRAWING OF SKELETAL MODEL OF PROTEINS.
CONVERSION OF BNL DATA FORMATS TO PSPCS FORMAT
TRIANGULAR DISTANCE MAP OF A PROTEIN
ACCESSIBLE SURFACE AREA OF A PROTEIN
PARAMETER CALCULATION FOR BYRON'S BENDER MODEL
SUPERPOSITION OF TWO SIMILAR CONFORMATION OF PROTEIN(S)
BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA
ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
THE PROTEIN DATA BANK



011 PRTXYZ
012 GPQDD
FIELD CODE
FIELD TITLE
NO. PROGRAM
001 ORTEP
002 BSIP
003 TASP
004 PDB
005 PRTXYZ
006 GPQDD
007 MDP
008 STERIC
FIELD CODE
FIELD TITLE
NO. PROGRAM
001 MM2
002 MMIPI1
003 MMIPI3
004 MMIY3
005 MDANO3
006 CLAMPS
007 BGSTR3
008 CCP5
FIELD CODE
FIELD TITLE
NO. PROGRAM
001 QCLDB
002 QCHECK
003 ISLINE
004 CHEMIC
0056 IR2
006 CMQCA
007 STERIC
008 QCBDB
009 MPBDB

XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN

CR20
CARTESIAN COODINATES OF ATOMS IN MOLECULES.

PROGRAM TITLE
ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE
BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA
ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
THE PROTEIN DATA BANK
XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
MOLECULAR DISPLAY PROGRAM
STEREOCHEMISTRY BY INPUT OF CHEMO

CR30
MOLECULAR MECHANICS AND FORCE FIELD CALCULATIONS.

PROGRAM TITLE
MOLECULAR MECHANICS CALCULATION BY MM2 FORCE FIELD MODEL
MOLECULAR MECHANICS CALCULATION OF UP TO 100-ATOM MOLECULES
MOLECULAR MECHANICS CALCULATION OF UP TO 300-ATOM MOLECULES
MOLECULAR MECHANICS CALCULATION FOR 6-COORDINATED COMPOUNDS
MOLECULAR DYNAMICS FOR ALKALI NITRATE
CLAMPS: CLASSICAL MANY PARTICLE SIMULATOR
BIGSTRN3: A GENERAL PURPOSE EMPIRICAL FORCE FIELD PROGRAM
CCP5 SIMULATION PROGRAMS

DB10
DATA BASES.

PROGRAM TITLE
QUANTUM CHEMISTRY LITERATURE DATA BASE SYSTEM
CHECK ROUTINE OF QUANTUM CHEMISTRY LITERATURE DATA BASE
ATOMIC AND MOLECULAR SPECTRAL LINE DATA RETRIEVAL SYSTEM
CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
INFRARED SPECTRAL RETRIEVAL SYSTEM
CARNEGIE-MELLON QUANTUM CHEMISTRY ARCHIVE
STEREOCHEMISTRY BY INPUT OF CHEMO
QUANTUM CHEMISTRY BASIS SET DATA BASE
MODEL POTENTIAL BASIS SET DATA BASE



FIELD CODE
FIELD TITLE

NO.
001

PROGRAM

OTHELO

FIELD CODE
FIELD TITLE

NO. PROGRAM ID
001 LIBE
002 FCBSD
003 PSTOPO
004 POTOPS
005 REPORT
006 PFORTV
007 FCMP
008 FLOW
009 FORDAP
010 STINGY
011 PROFIL
012 SFORT
013 PSPART
014 DRAWDG
015 OUTFIT
016 PKIT
017 COUNTF
018 TSS517
019 VREPRT
020 ASPPRT
021 FPOPUP
FIELD CODE

FIELD TITLE

NO.
001
002
003
004
005

PROGRAM

JAPIC1
JAPIC2
ORTEP
GPQDD
MDP

EG10
EDUCATIONAL TOOLS.

PROGRAM TITLE
¥ OTHELLO GAME FOR TSS EDUCATION *#x

EG20
GENERAL UTILITIES.

PROGRAM TITLE
SOURCE PROGRAM MAINTENANCE UTILITY
FILE ACCESS ROUTINES WHICH CAN BE USED IN FORTRAN PROGRAM
CONVERT FORTRAN SOURCE DATA FROM PS-DSN. TO PO-DSN(MEM).
CONVERT FORTRAN SOURCE DATA FROM PO-DSN(MEM). TO PO-DSN.
DISPLAY MODULE-REFERENCE RELATION IN TABLES AND CHARTS
PFORT VERIFIER:CHECK OF FORTRAN PROGRAM FOR PORTABILITY
FILE COMPARE
FORTFLOW
FORDAP (FORTRAN PROGRAM DYNAMIC ANALYSIS PACKAGE)
STINGY PRINTER
PROFILE
FORMAT TRANSFORMER FOR FORTRAN COMPILE LIST
EXTRACT SPECIFIED ROUTINES FROM A FORTRAN PROGRAM PACKAGE
DIAGRAM:GENERATION OF GOLDSTONE AND BLOCH-BRANDOW DIAGRAMS
UTILITY PROGRAM PACKAGE WRITTEN IN PL/I TO HANDLE DATASET
PROGRAMMER™ S KIT : TSS COMMAND PROCEDURES FOR CODING AID
FORMAT TRANSFORMER FOR FORTRANT7 EXECUTION MAP
PROGRAM FOR TELECOMMUNICATION BY NEC PC-8801 COMPUTER
FORTRAN PROGRAM ANALYZER FOR A VECTOR PROCESSOR.
TERMINAL EMULATOR FOR MAC
DIVIDING A FORTRAN PROGRAM INTO SUBPROGRAMS

GP10
GRAPHIC PROCESSING.

PROGRAM TITLE
PLOTTER WRITING OF MO AND DENSITY BY AB INITIO METHODS
PLOTTER AND GRAPHIC DISPLAY WRITING OF MO AND DENSITY
ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
MOLECULAR DISPLAY PROGRAM



006 CRYSTA PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS
007 EXAFS GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS

FIELD CODE : MI10
FIELD TITLE : MOLECULAR INTEGRALS.

NO. PROGRAM ID PROGRAM TITLE

001 CGTORL MOLECULAR INTEGRALS FOR THE RELATIVISTIC INTERACTIONS
002 CGTOFD FIELD AND FIELD GRADIENT INTEGRALS OF CGTO

003 PA30O EVALUATE ONE- AND TWO-ELECTRON INTEGRALS

004 PAGOO ONE-ELECTRON PROPERTIES PACKAGE

FIELD CODE : NM10
FIELD TITLE : MATRIX, ALGEBRAIC AND ARITHMETIC UTILITY.

NO. PROGRAM ID PROGRAM TITLE

001 SALS STATISTICAL ANALYSIS WITH LEAST SQUARES FITTIG

002 REDUCE REDUCE-2 SYMBOLIC AND ALGEBRAIC PROGRAMMING SYSTEM

003 NICER NAGOYA ITERATIVE COMPUTATION EIGEN ROUTINES

004 NLPLSQ LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
005 KURVLR PROGRAM FOR ANALYSING X-RAY DIFFRACTION DATA OF LIQUID

006 EMOR1 EXTENDED METHOD OF OPTIMAL RELAXATION FOR EIGENPROBLEMS

FIELD CODE : NM40
FIELD TITLE : SYMMETRY ANALYSIS

NO. PROGRAM 1ID PROGRAM TITLE
001 WIGNER MAGNITUDES OF 3-J AND 6-J SYMBOLS

FIELD CODE : SC10
FIELD TITLE : SCATTERING AND TRAJECTORY.

NO. PROGRAM 1ID PROGRAM TITLE

001 MOLSCT MOLSCAT: MOLECULAR SCATTERING PROGRAM

002 CSACST CROSS SECTIONS OF ATOMIC COLLISIONS BY SEMICLASSICAL THEORY
003 GORDON COUPLED CHANNEL SCATTERING MATRICES

FIELD CODE : SCZ0
FIELD TITLE : CRYSTALLOGRAPHY



NO. PROGRAM ID PROGRAM TITLE

001 NASH SEARCH FOR NEAR ATOMS IN A PROTEIN

002 STEREO STEREO -DRAWING OF SKELETAL MODEL OF PROTEINS

003 CONVRT CONVERSION OF BNL DATA FORMATS TO PSPCS FORMAT

004 DISMAP TRIANGULAR DISTANCE MAP OF A PROTEIN

005 ASA ACCESSIBLE SURFACE AREA OF A PROTEIN

006 BENDER PARAMETER CALCULATION FOR BYRON'S BENDER MODEL

007 SUPPOS SUPERPOSITION OF TWO SIMILAR CONFORMATION OF PROTEIN(S)
008 PGCCMB CONFORMATIONAL ANALYSIS BY BOYD'S METHOD

009 UNICS3 UIVERSAL CRYSTALLOGRAPHIC COMPUTATION PROGRAM SYSTEM

010 ORTEP ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE

011 BSTP BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA

012 TASP ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
013 MULTAN AUTOMATIC SOLUTION OF CRYSTAL STRUCTURES BY DIRECT METHOD
014 PDB THE PROTEIN DATA BANK

015 PRTXYZ XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN

016 NLPLSQ LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
017 KURVLR PROGRAM FOR ANALYSING X-RAY DIFFRACTION DATA OF LIQUID
018 CRYSTA PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS

019 EXAFS GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS

FIELD CODE : SL10
FIELD TITLE : SPECIAL LANGUAGES.

NO. PROGRAM ID PROGRAM TITLE
001 HLISP HLISP PROGRAMMING SYSTEM
002 REDUCE REDUCE-2 SYMBOLIC AND ALGEBRAIC PROGRAMMING SYSTEM

FIELD CODE : S§S10
FIELD TITLE : SPECTROSCOPY AND INSTRUMENTAL ANALYSIS

NO. PROGRAM ID PROGRAM TITLE

001 DIAVIB CALC. OF NUMERICAL VIBRATIONAL WAVEFUNCTION FOR DIATOMICS
002 DIAINT CALC. OF FCF AND ELECTRONIC SPECTRA OF DIATOMIC MOLECULES
003 MMIPI1 MOLECULAR MECHANICS CALCULATION OF UP TO 100-ATOM MOLECULES
004 MMIPI3 MOLECULAR MECHANICS CALCULATION OF UP TO 300-ATOM MOLECULES

FIELD CODE : S$S30
FIELD TITLE : NMR SPECTROSCOPY.

NO. PROGRAM ID PROGRAM TITLE
001 DNMR3 SIMULATION OF EXCHNGE BROADENED NMR SPECTRA



002 LAOCN3
003 CHEMIC
004 JHH
0058 FPTSPN
006 FPTNMR
FIELD CODE

FIELD TITLE

NO. PROGRAM
001 NCTB
002 CVOA
003 LSVR3S
004 LSRES3
005 BC3
006 BCRESS
007 ENVLOP
008 DISPLS
009 ASSIGN
010 ISLINE
011 CHEMIC
012 IR2
013 SERIES
014 DIAVIB
015 DIAINT
016 FEMSE2
FIELD CODE

FIELD TITLE

NO.
001
002
003
004
005
006
007
008
009
010
011
012

PROGRAM

QCLDB
JAMOL3
ATOMHF
HONDOG
SCEP
IMSPAC
IMSPAK
PA200
PA300
PA40Y
PA600
INTCPY

ANALISIS OF HIGH RESOLUTION NMR SPECTRA

CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
3JHH: NMR VICINAL COUPLING CONSTANTS

NMR SPIN-SPIN COUPLIN CONSTANT CALCULATION BY FPT INDO
CALCULATION OF NMR CHEMICAL SHIFT BY FPT-INDO/CNDO

SS60
VIBRATIONAL AND ROTATIONAL SPECTROSCOPY.

PROGRAM TITLE
NORMAL COORDINATE TREATMENT OF MOLECULAR VIBRATIONS
NORMAL COORDINATE TREATMENT OF CRYSTAL VIBRATIONS
LEAST-SQUARES ANALYSIS OF VIB-ROT SPECTRA OF AN ASYM. TOP
L.S. ANALYSIS OF VIB-ROT SPECTRA OF ASYM. TOP IN RESONANCE
CALCULATION OF VIB-ROT SPECTRA OF ASYMMETRIC TOP
CALC. OF VIB-ROT SPECTRA IN RESONANCE FOR AN ASYMM. TOP
CALCULATION OF BAND ENVELOPES OF VIB-ROT SPECTRA
DISPLAY OF THEORETICAL VIB-ROT SPECTRA
ASSIGN DIAGRAM FOR THE ASSIGNMENT OF VIB-ROT SPECTRA
ATOMIC AND MOLECULAR SPECTRAL LINE DATA RETRIEVAL SYSTEM
CHEMICS :AUTOMATED ORGANIC CHEMICAL STRUCTURE ELUCIDATION
INFRARED SPECTRAL RETRIEVAL SYSTEM
LOOMIS-WOOD DIAGRAM FOR FINDING LINE SERIES
CALC. OF NUMERICAL VIBRATIONAL WAVEFUNCTION FOR DIATOMICS
CALC. OF FCF AND ELECTRONIC SPECTRA OF DIATOMIC MOLECULES
FINITE ELEMENT METHOD FOR 2-DIMENSIONAL SCHRODINGER EQ.

WF10
WAVEFUNCTIONS BY AB INITIO METHODS

PROGRAM TITLE
QUANTUM CHEMISTRY LITERATURE DATA BASE SYSTEM
AB INITIO LCAO MO SCF CALCULATION
AB INITIO LCAO SCF OF ATOMS. GAUSSIAN ORBITALS ARE USED.
AB INITIO LCAO-SCF-MO METHOD AND GRADIENT METHOD
SELF-CONSISTENT ELECTRON PAIRS METHOD
AB INITIO SCF MO CALCULATIONS
GEOMETRY OPTIMIZATION BY AB INITIO SCF-MO CALCULATIONS
LIST OF ONE- AND TWO-ELECTRON INTEGRAL LABELLS
EVALUATE ONE- AND TWO-ELECTRON INTEGRALS
CLOSED-SHELL SCF AND POPULATION ANALYSIS PACKAGE
ONE-ELECTRON PROPERTIES PACKAGE
INTEGRAL COPY ROUTINE OF POLYATOM SYSTEM



013  GAUST6
014  ALIS
015  JAPIC1
016  JAPIC2
017  GUGACI
018  DRAWDG
019  GSCF2
020  GAMESS
021  GAUS80
022  ALCHEM
023  CMQCA
024  ATOMCI
025  CASSCF
026  PSHOND
027  MELD
028  JANIE1
029  GRAMOL
030  COLMBS
081  ATOMST
032  GAUS82
033  MICA3
034  SACS85
035  GSCF3
036  QCBDB
087  JASON2
038  SCMOLX
039 CIMOLX
040  KAMUY
041  PEMSE2
042  MPBDB
043  JAMOL4
044  HONDOT
045  PSI
046  KOTO
047  MNDOC
048  GAUSB86
049  CRYS88
050  CHELP
051  NBO
052  GAUSS88
FIELD CODE

FIELD TITLE

AB INITIO MO CALCULATION. GAUSSIAN 76 M-VERSION.

AB INITIO MCSCF PROGRAM FOR ATOMS AND MOLECULES

PLOTTER WRITING OF MO AND DENSITY BY AB INITIO METHODS
PLOTTER AND GRAPHIC DISPLAY WRITING OF MO AND DENSITY
GRAPHICAL UNITARY GROUP APPROACH CI BY ISATAH SHAVITT
DIAGRAM:GENERATION OF GOLDSTONE AND BLOCH-BRANDOW DIAGRAMS
PROGRAM GSCF2 WITH ONE-HAMILTONIAN AND PARTIAL SCF METHOD
GENERAL ATOMIC AND MOLECULAR ELECTRONIC STRUCTURE SYSTEM
GAUSSIAN 80. : AB INITIO MO CALCULATION (HITAC VERSION)
ALCHEMY:AB INITIO ELECTRONIC STRUCTURE CALCULATION PACKAGE
CARNEGIE-MELLON QUANTUM CHEMISTRY ARCHIVE

CONFIGURATION INTERACTION PROGRAM FOR ATOMS

A PROGRAM FOR COMPLETE ACTIVE SPACE SCF CALCULATIONS
PSEUDOPOTENTIAL VERSION OF MO PROGRAM HONDO

PROGRAM FOR MANY ELECTRON DESCRIPTION

NUMERICAL INTEGRATION OF ELECTRON DENSITY

GRADIENT METHOD PROGRAM

COLUMBUS: A PROGRAM SYSTEM FOR SCF, MCSCF AND MR-SDCI CALC.
SCF PROGRAM FOR ATOMIC CONTRACTED STO CALCULATIONS
GAUSSIAN 82:AB INITIO MOLECULAR ORBITAL CALCULATIONS

A PROGRAM SYSTEM FOR CONFIGURATION MIXING CALCULATION(CI)
SAC/SACCI PROGRAM FOR GROUND, EXCITED, IONIZED STATE
PROGRAM GSCF3 FOR SCF AND CI CALCULATION

QUANTUM CHEMISTRY BASIS SET DATA BASE

CASSCF CALCULATION WITH LARGE BASIS SET

MOLYX-SCF

MOLYX-CI

KAMUY:AB INITIO CI CALCULATION OF ELECTRONIC STRUCTURE
FINITE ELEMENT METHOD FOR 2-DIMENSIONAL SCHRODINGER EQ.
MODEL POTENTIAL BASIS SET DATA BASE

AB INITIO LCAO MO SCF CALCULATION

HONDO VERSION 7.0: AB INITIO MO CALCULATION

A SUITE OF AB INITIO QUANTUM MECHANICAL PROGRAMS

KOTO: AB INITIO MELECULAR ORBITAL CALCULATIONS

CORRELATED SEMIEMPIRICAL CALCULATIONS WITH GEOM.OPT.
GAUSSIAN 86:AB INITIO MOLECULAR ORBITAL CALCULATIONS
CRYSTAL 88: AB INITIO LCAO-HF PROGRAM FOR CRYSTAL SYSTEMS
NET ATOMIC CHARGES FROM AB INITIO ELECTROSTATIC POTENTIALS
NBO:NATURAL BOND-ORBITAL WAVEFUNCTION ANALYSIS PROGRAM
GAUSSIAN 88:AB INITIO MOLECULAR ORBITAL CALCULATIONS

: WF20
: WAVEFUNCTIONS BY CNDO, INDO, AND MINDO METHOD.



NO. PROGRAM

001 MINDO3
002 CNINDO
0038 MNDOM

004 FPTNMR
005 CNDOS

006 MNDOC

007 FPTSPN
008 GHFID

009 BAND1

010 MOPAC

FIELD CODE

FIELD TITLE

NO.
001
002
003
004
005
006
007
008
009

ID

PROGRAM ID

HMO
DVSCAT
GPQDD
PPP
EHTB
ICON
HUCKEL
MPXALP
FLAPW

PROGRAM TITLE
MO CALCULATIONS BY MINDO/3 METHOD
MO CALCULATION BY CNDO AND INDO METHODS
MNDIFIED VERSION OF MNDO SCF MO CALCULATION PROGRAM
CALCULATION OF NMR CHEMICAL SHIFT BY FPT-INDO/CNDO
CNDO/S-CI: MODIFIED CNDO AND CI METHOD
CORRELATED SEMIEMPIRICAL CALCULATIONS WITH GEOM.OPT.
NMR SPIN-SPIN COUPLIN CONSTANT CALCULATION BY FPT INDO
GENERAL HARTREE-FOCK CALCULATION
EXTENDED HUCKEL CALCULATIONS OF ONE-DIMENSIONAL POLYMERS
A GENERAL MOLECULAR ORBITAL PACKAGE

: WF30
: WAVEFUNCTIONS BY HUECKEL, EXTENDED HUECKEL, PPP METHOD.

PROGRAM TITLE
HUECKEL MOLECULAR ORBITAL CALCULATION
NUMERICAL-BASIS-SCC-DV-XALPHA MO AND CLUSTER CALCULATION
GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN
SCF-CI-PI-MO PROGRAM WITH PPP APPROXIMATION
EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS
EXTENDED HUCKEL CALCULATIONS FOR MOLECULES
HUCKEL CALCULATIONS FOR MOLECULES
MODEL POTENTIAL X-ALPHA METHOD
SELF-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD

¥kk*x TOTAL NUMBER OF UNIQUE PROGRAMS *%xkx

152

*%x%% SORTED UNIQUE PROGRAMS ##x¥%

ALCHEM
ATOMST
CASSCF
CLAMPS
CRYSTA
DISPL3
EXAFS
FPOPUP
GAUS86
GSCF3
ICON
JAMOL4
KOTO

ALIS ASA ASPPRT ASSIGN ATOMCI ATOMHF
BAND1 BCRES3 BC3 BENDER BGSTR3 BSIP

CCP5 CGTOFD CGTORL CHELP CHEMIC CIMOLX
CMQCA CNDOS CNINDO COLMBS CONVRT COUNTF
CRYS838 CSACST CvoA DIAINT DIAVIB DISMAP
DNMR3 DRAWDG DVSCAT EHTB EMOR1 ENVLOP
FCBSD FCMP FEMSE2 FLAPW FLOW FORDAP
FPTNMR FPTSPN GAMESS GAUST76 GAUSS0 GAUS82
GAUS88 GHFID GORDON GPQDD GRAMOL GSCF2

GUGACI HLISP MO HONDOG HONDO7T HUCKEL
IMSPAC IMSPAK INTCPY IR2 ISLINE JAMOL3
JANIE1 JAPICI JAPIC2 JASON?2 JHH KAMUY
KURVLR LAOCNS L1BE LSRES3 LSVR3 MDANO3



MDH208
MMIPI3
MPBDB
NLPLSQ
PAGOO
PROFIL
QCHECK
SCMOLX
TASP

MDP
MMIY3
MPXALP
ORTEP
PDB
PRTXYZ
QCLDB
SERIES
TSS517

MDSALT
MM2
MULTAN
OTHELO
PFORTV
PSHOND
REDUCE
SFORT
UNICS3

4. 2 F—p R—2BEKMR

5 F 57

L TW 3,

Zo0nu—~00D»0

— I R—RELTUTOT7THEBEBHEILTED.,

MELD
MNDOC
NASH
OUTFIT
PGCCMB
PS1
REPORT
STEREO
VREPRT

MICAS
MNDOM
NBO
PA200
PKIT
PSPART
SAC85
STERIC
WIGNER

CLDB (BEFMLEX#HF -5 ~—x)
MQCA (Carnegie-MellonBF{tE7—H 14 7)
HEMICS (EBILAVESHEERITY X7 4)
R2 (FRABXARI PINVF—5 R"—2)

TERIC (MAAEFHETw 7S5 2ERBHAT -5 x—2)

CBDB (BFMLFEEMEF-s ~—-2)
PBDB (EFVEF Yy v VEHFT—7)

MINDO3
MOLSCT
NCTB
PA300
POTOPS
PSTOPO
SALS
STINGY

MMIPI1
MOPAC
NICER
PA40Y
PPP
QCBDB
SCEP
SUPPOS

2 — YT A B
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33:03:12
A:32:11
14:31:08
0:00:00
0:00:05
10:01:05
36:13:33
53:58:49
45:42:00
53:55:11
322:45:20

(E)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
1:18:26

21:00:06
22:18:32

(E)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:17:34
4:41:38
4:59:12

(6)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

(6)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
1:20:44
1:00:33
3:28:28
5:43:45

(6)

0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:21:48
0:15:26
0:34:35
1:11:48

(8)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

(8)
0:00:00
17:12: 4
9:56:32
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
27:09:06

(s)
0:00:00
13:50:52
7:15:45
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
21:06:37

(1)
18:20:13
22:38:58
25:16:17
22:31:10
18:11:55
15:34:25
19:53:17
17:38:02
12:15:38
19:48:23
19:15:36
19:08:03

231:31:58

(T)
0:50:09
0:27:36
0:04:06
0:16:57
0:12:48
0:07:14
0:09:48
0:11:%4
0:18:05
0:19:19
0:11:25
0:41:43
3:51:05

(1)
0:20:35
0:02:26
0:00:00
0:01:21
0:01:21
0:00:35
0:00:07
0:00:37
32:49:19
0:04:39
0:00:03
0:06:57
33:28:00

(X)
2:56:20
2:00:51
4:24:05

19:13:01
2:21:00
4:02:04
5:17:49
1:21:40
1:22:58
0:27:12
1:58:04
0:57:58

46:23:02

(X)
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

(X)

0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00
0:00:00

(Y)
1:25:45
2:50:07
0:29:12
2:24:10
0:23:20
8:35:31

14:05:42
0:16:45
0:11:20
0:15:25
0:28:02
0:24:57

31:50:16

(Y)
4:34:52
2:46:50
1:26:07
2:09:40
2:59:39
5:32:23
4:50:13
2:41:12‘
6:34:17
6:50:25
0:08:54
2:30:31

43:05:03

(Y)

0:06:03
0:00:00
0:00:08
0:10:12
0:01:39
0:07:46
0:56:55
0:36:44
1:26:10
5:40:00
0:00:17
0:01:07
9:07:01

(1) (&)
2:40:38  507:02:39
1:23:52 632:58:43
0:10:55  587:42:37
7:47:57  424:58:52
2:12:43  395:07:03
1:19:28 447:51:40
3:19:14 539:45:10
3:16:09  467:01:39
0:15:12  469:53:17
0:23:42  482:59:23
0:42:02  446:03:18
2:51:20 550:02:07

26:23:12  5§951:26:28

(1) (&5t)
0:00:00  535:13:34
0:00:00  357:30:32
0:00:00  440:35:16
0:00:00  472:35:38
0:00:00 437:29:46
0:00:00  443:49:07
0:00:00 483:30:26
0:00:00 392:13:58
0:00:00 384:24:16
0:00:00 498:15:46
0:00:00  495:39:02
0:00:00  443:19:11
0:00:00  5384:36:32

(1) (&5)

0:00:00 200:46:52
0:00:00  113:00:28
0:00:00 148:24:31
0:00:00  122:46:48
0:00:00 185:27:38
0:00:00  170:24:22
0:00:00 178:39:01
0:00:00 132:50:11
0:00:00 189:20:15
0:00:00 231:29:05
0:00:00 211:32:43
0:00:00 124:04:03
0:00:00  2008:45:57



5. 4 YVa7EHER
(M—680H g 7REHFER)

(A) (A) (B) (c) (D) (E) (6) (s) (1) (Xx) (Y) (z) (&8t)
04 5,359 2,083 986 538 11 0 0 12, 494 364 305 276 22, 386
05 4,071 1,935 1,470 586 5 0 0 13, 258 397 238 137 22,097
06 6,999 2,190 1,208 476 14 0 0 13, 320 209 408 187 25,011
07 7,228 2,511 810 304 16 0 0 12,376 226 281 100 23, 852
08 3,891 2, 465 915 352 6§ 0 0 11, 128 173 244 352 19, 523
09 5, 546 3,769 1,336 431 1 0 0 12,203 302 291 284 24, 163
10 9,462 3,815 1, 461 580 1 0 0 14, 462 302 236 286 30, 605
11 9, 600 3,097 1,584 315 H 2 0 13,243 455 499 438 29,238
12 4, 805 2,053 1,086 380 19 0 0 11, 248 450 239 200 20, 480
01 4,933 2,285 1,430 328 26 2 0 13, 526 179 621 153 23,484
02 3,926 2,219 1,322 324 29 6 0 10, 980 469 283 119 19, 737
03 3,389 1,771 1, 151 507 27 0 0 12, 341 335 231 3 20, 086
(& 69, 209 30, 223 14,759 5,122 160 10 0 150,576 3, 861 3,876 2, 866 280, 662

(S-820,/80 ¥a7uEi)

(A) (A) (B) (c) (D) (E) (6) (s) (1) (x) (Y) (7) (&)
04 4,208 1,617 877 545 0 4 0 97 0 110 0 7,518
05 1,457 1,7 1,003 421 0 0 6 90 0 87 0 4,835
06 2,959 1,938 1, 110 537 0 0 4 53 0 133 0 6, 734
07 2,733 1,930 892 443 0 0 0 101 0 166 0 6,271
08 1,293 2,073 1, 101 394 0 0 0 102 0 129 0 5,092
09 1,583 2,023 976 182 0 0 0 7 0 80 0 5,123
10 2,927 1, 899 1,212 415 0 0 0 105 0 138 0 6, 696
11 2,664 2,692 1, 440 436 0 0 0 83 0 11 0 17,428
12 1,255 1,498 880 372 0 0 0 51 0 51 0 4,107
01 1,131 1, 400 943 361 4 20 0 255 0 121 0 4,235
02 1,136 1,549 611 471 3 20 0 112 0 67 0 3, 969
03 1,012 1,247 1,045 529 41 64 0 214 0 167 0 4,319
(&Fh 24,358 21, 637 12,090 5,312 48 108 10 1,348 0 1,423 0 66, 325



5. 5 PStAv b7 —7 BEARHOMARR (€v¥a V&)
5. 5. 1 DDXN¥rv h#ENFARR

43 5A 6A 7TA 8A 9A 10/F 11RA 123 1A 2R 3A & it

a4 1 572 289 298 187 147 218 311 254 208 256 200 152 3092
13 2 232 46 63 28 29 32 72 39 13 16 39 14 623
E32 3 52 10 2 1 9 4 3 1 0 1 0 0 83
3% 4 9 3 0 0 0 0 0 0 0 0 0 0 12
[E13% 5 1 0 0 0 0 0 0 0 0 0 0 0 1
4 &t 866 348 363 216 185 254 386 294 221 273 239 166 3811

5. 5. 2 1200bps@THMEMKR (V. 22) nFARR

44 5A 6A 7TA 8A 9A 10RA 11A 12A 1A 2R 3R & b
3% 1 265 385 239 241 394 262 172 246 247 291 264 269 3275
@l 2 22 62 14 30 52 31 13 35 30 24 21 24 358
& &t 287 447 253 271 446 293 185 281 277 315 285 283 3633

5. 5. 3 N1iv F7—70FBRA

4 5 6RA 7R 8A 9A 10R 11A 12RA 1A 2R 3R 4 B

dtisEXSE 401 438 764 644 429 459 287 238 357 399 168 85 4679
Wi k% 115 113 325 268 40 141 7 49 57 5 ] 30 1156
HWE A 1089 892 748 577 445 513 483 320 500 626 316 720 7229
HEAF1 54 72 181 144 21 73 62 49 33 20 24 8 741
ZHBAF 758 571 517 428 273 251 270 155 107 209 164 319 4023
RBAF 1113 1162 994 762 571 958 1079 933 750 542 780 804 10448
KA 259 324 233 209 172 382 215 145 219 212 2719 191 2840
S K% 464 215 51 113 49 92 27 89 67 150 158 146 1621
FH5t v ¥ — (SIMAIL) 0 0 0 0 0 0 8 5 0 1 0 0 14
RRETFAZE 7 101 95 151 132 83 81 72 96 49 70 13 950
LEBXF 1019 631 620 421 151 373 1109 1265 981 850 205 40 7665
AL AE 154 81 45 15 41 3 166 151 140 107 149 157 1209
FEAP 60 570 358 100 [} 10 99 174 67 0 0 0 1447
RALFEHAR 0 0 0 0 [] 0 0 0 0 0 0 0 6
BAAT A% 6 0 1 2 1 0 6 0 0 12 3 0 41
BERNKEKFRFE 0 0 7 0 0 1 0 0 0 0 0 0 8
WAMEF R 221 130 57 20 109 133 50 47 19 13 1 3 803
LLE NS 161 438 331 396 237 419 595 394 313 212 399 255 4151
BRRF 109 70 24 16 63 81 83 36 g 91 102 97 841
HEAF 295 364 324 495 180 345 470 419 185 229 385 462 4163
EWFRAYE 10 5 0 0 0 8 0 0 0 9 0 0 32
ERBEHHERE 1 6 2 0 0 0 16 5 12 0 0 0 42
EMAE 22 15 29 0 0 0 4 2 95 0 0 28 195
WEELAF 2 4 1 0 8 3 5 1 0 0 0 0 24
EFRBEIEAT 32 43 48 149 70 234 213 190 216 118 83 120 1516
WEKRSE (JIBKE) 0 0 0 0 0 0 0 0 0 3 0 0 3
FhlLER A 0 5 0 0 0 1 0 0 3 0 0 0 ]
WRIEAY 0 132 74 113 0 111 84 188 290 249 36 175 1452
RREE KT 0 2 0 2 0 2 1 0 0 0 0 1 8
SRAF 0 1 0 0 0 0 0 0 0 0 1 1 3
sk B A% 0 34 181 209 31 49 178 165 43 52 85 15 1042
B A% 0 25 117 137 98 67 46 116 62 50 33 20 771
B AF 0 0 2 0 3 1 0 0 0 0 0 0 6
AEIRATF 0 0 0 0 0 0 179 118 70 181 86 23 657
& 5t 6353 6444 6139 5431 3149 4793 5824 5326 4691 4389 3533 3723 59785



5. 6 FiWAy F7—7  HBEEROFMARR (v e ¥ H)

5. 6. 1 DPBXME# (9600bps) DFARA

4 5H 6H 7H 8H 9HA 10R 11A 12A 1A 2A 38R 4 F
m# 1 249 262 310 247 246 224 198 163 144 244 144 70 2501
[E# 2 69 166 202 109 107 130 68 38 23 36 9 4 961
E3% 3 52 87 145 38 36 38 66 13 3 19 4 508
4 4 26 32 65 3 3 6 3 0 0 23 0 4 165
& & 396 547 722 397 392 398 335 214 170 322 157 85 4135
5. 6. 2 MAK—I L 72ER (9600bps) DFARKNR

4H 5H 68 7HA 8H 9RF 10R 11A 12A 1R 2R 38R 4 H
E# 1 265 2890 417 475 353 403 406 390 235 305 235 215 3989
3 2 169 194 250 324 264 217 275 238 144 195 91 103 2464
% 3 109 82 139 202 145 116 135 125 80 79 21 19 1252
[El# 4 47 29 88 112 62 61 69 35 16 25 5 1 550
%% 5 19 6 25 50 30 34 24 7 0 7 1 0 203
[E3% 6 4 1 7 11 10 8 5 1 0 1 0 0 48
[E4# 7 1 0 2 1 2 2 0 0 0 0 0 11
E# 8 0 0 0 0 1 0 1 0 0 0 0 0 2
& F 614 602 928 1175 867 842 917 796 475 612 353 338 8519
5. 6. 3 HAKXK—FrEL 720 (1200bps) DFHERR

4H 5H 6A 7HA 8A 9HA 10A 11A 12A 1A 2R 343 4& Hi
4% 1 4 2 0 16 57 1 6 2 4 3 0 5 100
3 2 0 0 0 0 0 0 0 0 0 0 0 11 11
4% 3 0 0 0 0 0 0 0 0 0 0 0 2 2
& &t 4 2 0 16 57 1 6 2 4 3 0 18 113
5. 7 TISNZHOMAKR (telnet, ftp)

48 5A 6A 7TH 8A 9A 10A 11A 12A 1A 2R 34 & &
FS®—K 452 657 862 844 1420 1403 1848 1791 1486 2033 1762 1829 16387
LE—R 254 465 455 385 713 1262 1585 1324 1234 1750 1365 1884 12676
& &t 706 1122 1317 1229 2133 2665 3433 3115 2720 3783 3127 3713 29063

¥FSE—K:7VR2U—YE—FK
tIAVE—K

LE—K
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£ s sl Studies of Electronically Nonadiabatic Chemical Reactions
#H 1200

O Ozongrong Xu (IMS, Chengdu Univ. of Science and Technology China)

1. Research Objectives

The purpose of this work is to investigate electronically nonadiabatic
chemical reactions of triatomic systems semiclassically and gquantum mechanically.
The reaction mechanisms including the effects of potential energy surface

topography are to be clarified.

2. Research methods and programs used

Quantum mechanical treatment is an exact one based on the hyperspherical
coordinates. The computer code is a generalization of the one used for
electronically adiabatic reactions, namely the one based on the DVR (Discrete
Variable Representation) for the eigenvalue calculation and the R-matrix
propagation method for the scattering calculation. First, we develop the code for
J (total angular momentum quantum number) = O and use the CCPA (constant
centrifugal potential approximation) to estimate total cross section and rate
constant. We also hope to develop a new semiclassical theory based on the
classical S-matrix theory, and to compare with the quantum mechanically exact
calculations. The code will be applied to the simplest system of electronically

nonadiabatic reaction, i.e. the H," system.

3. Research results
Necessary new ingredients for electronically nonadiabatic reaction are
clarified and the actual modifications of the computer code for the exact quantum

mechanical calculation are now in progress.
4. Publications

Since this is a totally new project and to be continued for three to four

years, no publication has been made yet.
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1.HAREOHY - WE EBEBBE#EE. ITERE ABSGHBRIE. d»53VREEKRARISOMELL
TEELRRIEREZLTVS, ToHAR. KT Z3LQ)EEP*»RNLEICIVERELES,
(RIEHHE FEHEBEEMIEIVLEMLAT S (LIDHBREHORE2EBOEEL XV HERLT
3, RYETHBS. B4 BB ES#GKOMKUABBEH SOOI T ZRLD. ToMEY A I
HOBBRZHWENE BHBIICEIRBBABISDVTILOFREMEETY. ThooBFRE
Hetk, ARKBUIBEOEMLETHRBRIBEI ST LANTOMAEBICLEEHEL
Tw3,

SEER(A) Si-XRAKEOPLt(0)@EXR~DOBIEHAMRIE. (B) Ru(D)D FRAFE Ko E
e LRu(I)ERIZIBZDFIRAKEDheterolytic FEk b i B B ab initio MO/MP2~HP4 R T
SD-CIFFR 21T o he WFRHPERLAE(MERCTHDOKBACERIZ2BARTH 2. (AR, BB S

H:Si-X + Pt(PHz)z ---> cis-Pt(X)(SiHs) (PHs)2 (X = SiHs,CHs, F, etc.) (1)
BEgsrfefior {1RLEDDIP S BEHEPHBKOBBEE -V NLVSBKEERTIHRRIGARE (1
X) THY., BiE. BHEEBHEAN L LIZEBr (AR LAY OERRISTEERAERLL T, AKES
Frhtwd, CITHEBREBOBE FHHEEE REARAERD REOESEIL2IRIIETF
EH oI LR (BIR., KBAKE EGRRRZEOFBHEEE 22 Ru(H)-& FU FEER K&
BREIT23b0TH3. ChETHFRAFEDhonolyticR YW KB T FU FEKBRAR (2
K20 TRk, BROWEPBE TR TSI H, heterolyticRH-HEEUMHMit k3L FU FE#&KE
B(3KIL2POWTHRERABRABPT DA TR Y, A% Tik. RuCla(PHs)sd & RuHCl(PH:)s; o

H
Mo+ He — M:H (2) HX + Ho — HH + KX (3)

EHTBHEBICDOVT ab initio MO/HP2 B 2T V. KT B FVU Fé#hok etk B8 &
HEEOEXRYERD I,

2. HMRESFH - #HEAFE (A). (Bl)vwdFhdb HBEBRBELRUCNPIHHEI X Gaussian 82 BT 86 %
SD-CI & Hixik MELDF Ya V' SasEHLE (A)THEALULLZEEEBRERXOHEY TH B, PtON
MM X Hay-Wadt OFMABRKEF > vV (ECP)TEEH X, JR FH 8 B ik (5s 5p 4d4)/[3s
3p 2d] Wi, Si, C ik MIDI-3 %, Hizix (4s)/[2s]1%. PHs ix MINI-1EEER2 B W/, H
P4 RO SD-C1 #HTik. PtORN BB E X Hay-VadtDECPTE E B X, FRFMABE ok (5s 5p 4d)
/[3s 3p 3d] %, Si. C. Pizid MIDI-4 %. Hit®k (4s)/[2s] 2 V=, #8, Sikik d-HBEK
EMXTWA, HP4 B U SD-CIf B, core orbital % active space SBRA L THF o, (B)T
. Ru, ClOMBEE 2 Hay-VadtDECPTEEH X, RFAMiAEE Th Th (3s 3p 4d)/[2s 2p
2d]. (3s 3p)/[2s 2p] THLU Fzo X, Helr ik (4s)/[2s]%. PHsiZ iXSTO-2GEE* Wi, MP2HE
WH, Rud AB L E ik Hay-VadtDECPTE EH X, R F MM E ik (5s 5p 4d)/[3s 3p 3d] %. ClL
P2 MIDI-4%., Hizik (4s)/[2s] BEEZ2H W 1.

IR (A) Si-XHESOPL(OSEK A~ MEE: SilsF. Sills-CH. SiH:-Sils,




CHs-CH: @ Pt(PHs)e ~DBMAHHNMRIEOBENHR 2T . Kbk, CHhoOEEHN Pt-

(PH2)e W B KEL-aBREE BBERE(IS., 2B THEIITIZ ThoohilEBE:E HER
Tok Sikli OBIEHEMRIE L HRX., HlkAmll WTFhoHad, WBHEKTIR Pt Zh
SCOBEHLOHEBEIRL, BEFTHE*ZRLTHEEATNTY, TSOBBILRAKRRENH LA
5h B, CH:s BALE M MK IS DTSk product-likeTH v, SiHs MMM IMEIG D % h ikreactant-
likeTH B BB R/ Si-FREEOBMAMMREOISH, Pt-Si. Pt-FHE PPtPAVTH
HbEBRYOZThiLiKE L, product-likeTdH 5. CHs-CHs. SiHz-CHs. SiHs-SiHs O BIEBHH MR IGED
TSEHL#T 5 &, Pt-C, Pt-SiBiW. PPtPAR Y H» 6. SiHs-SiHs < SiHz-CHs < CHs-CHs @

product-like &R > T3, RIEDFEHILT 2L ¥~ exo-thernicity2 &1L EFLHTRL -
Si-HE{E Mt~ C-HRUSI-FBAEMNME. BHALZRANVF-DPEL X WHEIRBHTDH D
DML, BHERIBRRHTHZ, COMBIR. Si-h. C-H Pt-Si HETANF -2 BHEXDLLHAMRT
3, R2WTHOGORELRANF—FRLEN C-HBUEMMTHE., BOC-IHES2YBHEL. Bu
PL-CHs BB BB ER D, Si-HBIEHMM TR, BOSi-IKEXIH I h. BOPL-SiH:-KE BB K
Eh5, Si-FEALMAMTHE. Pt-FREOMXE Pt-HERABETHAHMN YMIh 351-FH 4 Bsi
HEA XYY, ok, Si-FRUC-HEAANMdEEEEIE S RMMH TH 5, CH:-CHs. Sils
-CHs. SiHs-Sils MAMAMB I OIMIE FHEREEEL. BREPSRBULEDL-> TR, ZOHES.
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Table 1 Activation energy and Exo-Thermicity (kcal/mol) in the Si-X oxidative addition to

Pt(PH3),
Activation energy Exo-thermicity

HF  MP2 MP3  MP4/DQ MP4/SDQ  SD-CI HF MP2  MP3 MP4/DQ MP4/SDQ SD-CI
H-CH3 49,7 28.6 33.4 32.1  30.8 44,2 19.1 5.2 9.3 6.3 6.5 14.8
H-SiH; 14.0 1.8 5.6 3.7 2.3 15.3 -10.6 -28.3 -26.1 -26.5 -26.4 -14.3
H-SiHoF 4.1 3.6 6.9 5.4 4.6 17.5 -11.9 -29.8 -27.8 -28.3 -28.5 -15.9
F-SiH3 48.0 30.7 33.0 32.8  31.0 41.4 19.7 3.7 3.2 4.3 3.5 16.0
CH3—CH3 94.5 68.2 74.9 72.4  62.9 80.5 21.6 2.2 4.3 5.6 4.9 12.4
SiH3-CH3 48.1 76.9 33.7 31.8  29.5 6.8 -16.5 -13.1 -13.4 -14.1
SiH3-SiH3 34.9 19.5 23.8 22.1  19.6 34,1 -19.7 -50.5 -42.3 -45.0 -46.4 -74.4

Table 2 Estimated Bond energies (kcal/mol) C-C. 8i-C. Si-

SioE&xT RN

H-CH3 E(H-SiH3) E(H-SiHpF) E(F-SiH3) E(CH3-CH3) E(SiH3-CHz) E(SiH3-SiH3)

—_— P 15

P2 99.0  82.9 85.5 129.3 86.6 82.7 72.9 F-#Iomi

MP3 99.0  84.2 87.3 120.8 84.7 80.9 73.2 NEL BB L,
MP4/SDQ 100.0  84.6 87.3 123.4 84.4 80.5 72.7 Pt-CHs. Pt-

E(Pt-H)  E(Pt-F) E(Pt-CH3) E(Pt-SiH3)  E(Pt-SiH,F) Sils D & = 2

MP2 52.3 64.4 42.2 61.29 63.06 WE¥—-BZDIE

MP3 54.7 60.3 40.2 57.34 60.56 ] -

MP4/SDQ  54.2 61.5 39.7 59.18 61.53 RAEIRBL

LTHETE 3,

Lhrl., ETORKBHAKETAVF—DRNTHEIREIDF TR, Si-SiOoBEMMESi-ID
TRELANDLUMBEEEE KN exo-thernicity R AE L, BHEELBVS COoOEREES
TANF—DRNTRBUATER Y, SI-SIBIELTMDOTSTH. SillsiSi-Sik S H M H» >36° 3 h.
PrthmepdmMEMNTWSB, —F., H-Sills B M Tk, SilsoME @, Si-HFEAH»58 Lh
THTORZY, HORFHAEIRAHOIsRBETHY, MEAEX R THPLESils MA & M E#
T2 3, @->T. H-Sil:BIHMEMEIE TR, HRSILLOME®RE2ELDD, PteHLWRES
BHREITI CLHTE B, —FH, Sile-Sills BMIEMMAMEBE TR, SIL.ORTFTRERFAEDH B
sPPRETHEP 6, Si-SiAHFMEMVEEEPtLOMENAA2RRTZC LR TERY., O
2%, TSTH. SiHsWSi-SiFMLPtHFMOTERME2EAI IR TREZST. ZDhd. BHI AN
F-—RRKELI R B, B> T, Si-SiM{b KiK. Si-HE AL A iz bt ~Nendo-thernicityid X & v
BhEBFE/RETINLNVF - BN SE, DLEBEWT B Si-XEE2OB MK IS Dexo-therni
CityB OB TR EBELEREh IR EOBRI LV RETH, BHEBBERZhOOKESOM X L
FFHAEOTAHEEXVREEHABILERLT W 3,

(B) Ru(M)B Fit k2N FHRAFEDHeterolyticR IEHILME: RuCls (PHs)s iz ¥, meridional®
(D, facial®, =ZAFHHB(TBP)O=ZBESHEH CO>bBLLERBE dneridional B T,

BORRESBERTBPHETH 5. TBPORREHRR(I)BIBEFRES L5 DTH 5, BbE
E % mer-RuCl:(PH:)s LIt ARDFAREBLTIBS>h 33 FRARBHE RuCl(PHs)s(H): 2 TR
Ru-HF BE#E1.856ATH Y. HeDbinding energyid RHFL ~X )L T4.0kcal/mol. MP2L ~ U T12.5kcal/
nolTH 3. H-HESHEBIE. freeRHDF XV HDTFHLREMETHEY., LhSsAF2rA~K0.26
DEFEBHLTVIE. EB AEHFORMES LTI VX —DHUETCHRHLEL A, kHEHL
BNFZVANDEGEBH LI IHEHNENADELERRECI LB RER T,
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1. HEEH - AB ~Nua vy 7 v XCN (X=CL,Br, DO XBMRIB R & < » o HE
She ECOBEPERSISNWTVEY, TOoREXRF Yy + VHECBEMTIERIRS 1
TWb, FIEEETCTCORRAT, ICNOBRBAERR Y F (A-"Y F) PS5 0oXSHBRIGiCH
T2 OFLVHAENB SNk LHLEREDOMGIynnd O~ a7 v LY OBIIR R <27 b
VORFER SS5LFBVHEREEITES, T HEBCOLREERRRER BB & h TV 5,
FRCNGB?S ) wiHBETIHEBRER. ZevailT R Lo TEBRELXERT, T v -7
ARERKEBEELTHVSATWE N, Z2o0FHMRABES L THAMIHL T2 RB ER WV,
SEER. MEITCOHETRAEL TS >, ¢ B, CE0Fzx2rvF¥ -1V FoREB.
EUCEBDOERE~OHBOR FEEZEEREL TH e £ D, Rydbergh! o # K B ¥
B, BHEREOER EIEEZEZRESTLP»PERFT LA T ABERZKXE N Stevens, Ba
sch, Krauss (S BK) OECPA2ru ¥ vgHRIHHALT Lo bdo&lE&EL R

2. BRFE - FHEAH (2-1) F¥SBEKFXFrvvesrixrBHOwTRHEB xVF— %5t
B Lo ERBBE vy O R FMBICETIP, CLNITH T HEDIIPERHWVWT, XN F oo ER
MTHERBICBT 2T (n—>0 *).'M(n=>0 *). T (z>za YRE~DFFHE= x 1 &
— %, SCF,SR-SDCIE TEH E L. B0 b0 & &L Ao (2-2) Rydberg® o B KB ¥ %,
3 oo HK el A, MCSCFE (o', m,o.n,c*z*)'* THE 2 VF -2 KD, = 0K
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Table-1. SR-SDCI+Q vertical excitation energies (eV) of XCN.

BrCN ICN
AE HW CH SBK MP HW CH SBK MP
1 6.07 6.02 6.03 5.96 6.12 4.63 4.69 4.69 4.66
‘I 6.72 6.73 6.70 6.63 6.77 5.44 5.50 5.47 5.42
2x 6.14 6.13 6.17 6.14 6.16 6.04 6.06 6.04 6.06
‘m -0 0.65 0.71 0.67 0.67 0.65 0.81 0.81 0.78 0.76
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Vaska® = ¥ 9 A @k [RhCI(CO) (PR JREHEHE T, BOTHEVWT VA v RAKKRE#H (K
B ()ER T, Efy AU Y9 A#EEIICI(CO(PR) I BFERBRWE S AL, WTh
O#HETOIML CTRHEI K 2C0RMFOBBTEL 2REMAWMBIMCI(PR,) 1B IEH#
BTHo., RIGESchened & 5 MBBTET T2 LEEALNTVE, RAe . BBEOG
THOEFTHEECEHFHEEN B [IrCL(H).(CO) (PMes) I8tk 5> 0k % o B BB (KIS (2))
ODEEROBIH AT V. PEMED R (Kku/k 520.83: 25.0°C) &, Table 1 iR ¢ & # 1k
KT A — 5 EBTWY B, AHY (D.)=21.2kcal-mol ' A H¥ (Hz) = 24.0kcal-mol™"& v /p
SRETHBIEE. YEFY FRKEZEOZBIIREBEF Yy + VESRIGEERE D BB K
BTEOBVWILERTOGOTHD, 2 20EMAKKRRLPRD OB SHNE L i &
Wc& 3 (Fig. 1 ). AHFRTEIrCL(CO)(PRS)I$E M > & Dk E B BEMHE © ab initiokk &
Hzifw, BEHsh3EH®zF v F—HEER

EEolh®E BIUVBBEREEBEECBY 3H-IM 0 H, Ill:__.,“\Cl ©
e iw>WwWTRE L OC/|
Colzare =  Cullan +  H, o) H,,ll).,,\\CI)/{ P K T.“‘\CI
(IrCl(H).(C0)(PMes) ] = H/T\CO Ilr
[Irc1(CO)(PMes).] + He £2) P P —
2. BEAE - HEHE er
B FAFEHER. ab initio RHFHE (Gaussian o P P
82) % U MP2# (Gaussian 86)1c & D £ W, PMes it H, | H, | O
PHs& U 7o 2 KB B REF. MP2TH & T, Irik o W H/III—CI H,"T\CHZ
TRlIshr o4dBBE N LEMNBRHEDAR KX 7 ~ F >H,f\\Cl/ \SH/
vow VE L. Ss, 5p#i i i B [1s1p]/(3s3p). % I~ H/Ilr\/ k
7o 5d, 6s, 6pBL i I > W T i [2s2p2d]/(2s2p3d) B E Py

ErzhZhBH Wik 0,CCHREE F it 2 3-21G6,C1%

L U PHE e BSTO-2CEREH 2 2 h Z Wi A L #o Scheme Reaction Scheme for Alkane

Dehydrogenation with [IrC1(CO)(PR3),]

BEORBIEIBEEOCsHHBARRET full under Photoirradiated Conditions

optimizationic & © T » 7o

3. MERKE Table 1 Isotope Effect for Redutive Elimination of Hydrogen
RHFE &% O MP2IE 1T & 3 & 48 from [IrCI(H),(CO)(PMe3),] to Give [IrCI(CO)(PMes),]

oBZRETHEEEHEG =z x Ea AH:[: AS*

FoMEEFle 285 X UFig 3 keal'mol!  kcal-mol’! e.u.

KzxhZhirndo WHHIL R H2 24.6 24.0 _16

V¥ - ) E D 24.0

’ ielele D, 21.8 21.2 -10.5

kcal-mol 'iT % L. RHFE T




43.0kcal-mol ™' & K & 7 f %2 /" L 7= #5,

MP2{ T 34.8kcal-mol™'& B H & h, %
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— K. H-HE G BE .
A (1),
DN &S fE
())& Ry,

PR - WP QN A S M

bond populationd F R &EE TR & & A
-0.005(4))T & 3

EEm (-0.001(1),

ROR ek (2,19
.12 (4)))c L~ EBRET
(0.914& (2),
KFSD FRIBEBIT4A

0.924

atomic orbital

Potential Energy

Reaction Coordinate

DR LEBRECTCRKES FoOME

Fig. 1 Schematic Energy Profile for H, Elimination
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and H/D Zero Point Energies
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1.794, 1.674
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Fig. 2 Relative Energies(kcal/mol) and Optimized
Geometries for H, Elimination from [IrC1(H),(CO)(PH3),]
to Generate [IrC1(CO)(PH3);] --- RHF Method ---
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Fig. 3 Relative Energies(kcal/mol) and Optimized
Geometries for Hy Elimination from [IrCI(H),(CO)(PH3),]
to Generate [IrC1(CO)(PH3),] --- MP2 Method ---
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1. WeH® - AR _

AR, FVIV, FvEEOHBPAT nFT LAY, F) T 7 LRI LES TS
Ly UFYA—2F704 FBFIEOIHETT 2, ARG IRARY 77 AMEEW oL L
LTHmOTHERALZIGTH Y, BIARAEKCACFHHES TS Y, OIS
27 — MEEERTHETTEINDEEZLNRTWS, AIFFEIE” GAUS 8 6”7 FHAEERD
SFMEEFTEIC L), 20OEBBIRE (ROHHAEK) offEL A VF—£2KD, £OK
GBI ETRIC LI ERE LWL ICTE2HLEHNE L TWD,

AR, TN, BoFELEYEOTBREIC KBTI, I vEOEA IS 5 EHR
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A & TOMFRICL Y R M+RT — R M OFIBIZEWT, BB 57 =4 f
X— ov)ﬁ}ﬂ}t@}iimﬂiﬁfolﬁiiﬁb 3 L‘4 H_.—J’"iﬁu Dﬁ‘%&%f\/f IN—=NVL v }‘;f‘h/\’&
FERTH5HEWPICL TS, T/, BHESEIOHBRIGTH ), N 8=V v Mg
AR TATEANMIOBHEDS M T EELONE, £ T, RBFSOKEK L L
T, 724 MBS 2BREOHNI LKET S (PathA) D2, FhDADFMEH
SWBELUREEROBICBRIRERT =4 ViS5 (PathB) O» %L T SH
BT, AXETFNVNVIEOWTIARREER O, BHEL L TxFVEEE o VE
RHETETFVIVOT — MEKICOWT, B 5 VAKBREORE{ LS L T2V F—- KD
1o MAKEEZIII O WTIE, A XOBA I RIMAHE (1) OEBREISRT Y, £
DIFEWALZ ANV F— (AE) & 28kcal/mol &/NEWT &b, HOEETEE LTW5
TEWTRBENT, —H FVIVOBEITEMY 2 AR EROZHERE S kb o1,
MHH AR TRO TS (2, 3. 4) @, WIhbREMETE R, 7
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BIZd, NMR IKBWT, AXD7T — bRz, BREIEMICHEHNL DITEKL, 7V
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H H ) H
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£D 1. 6 kca/mol AELEE % o 77,

(6) (&)
CNLDFREY, TVIVOBEIEIAREERIIE ST, 7o+ VT 2
EREOFERDS S (2 WITBIR L, MRS 13Path ATHEITT AWMV EEZ S
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4. 33k - IR
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Fig 2 Potential Energy curve (BAZ  kcal/mol)

Fig.4 MCSCF potential energy curve (HLfi : kcal/mol)
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B ERFRERALEBE _%HETF ¥
Otz AXW k., M, WERXA, BHHE. BRHFRB., A8 %, FELCH. =@EH.
UM R E. HEE, RHBRE. MREE. HAE., SE—-L. ARE

1. REEW. AS; —ME, ZBEHRBEACHTIME2Tn. EERBOEHF I H. &
ARERX. BB HERBANOBMBIRZ NIVEREUVCAOHERBOMEBE LB & iz L AW
BHBH(CHRKBRBDELANF -—BERICHENIeVESCEHS DB E, HHBERE 8N T
DR HEENETEZ2 LS, MERBEBELBUAEIRTZ PV 2R T Cu(H0)e" %
D EFAEX., FECITRBIEHLTIHEEIREERZBTCVWEW, EBHEELLTEICH
EoBWHEZTW, HRCIRBTRHEOETENEDLDLZIOT., EFHMNESCu Cu o
FVDIANFEF-—PNFIVIARLERIAS3BRLREEBLIEEEEORFT P SDDET,

2. MAAFEHE. FEHE; SCF,RUSICIE IR Lo THEBEULAE, BAWETUOY S A IANLY
B UHICAST & 5,

2. MERREEE:; BAO L I3 HEFHEBOYT I X BB R ICE M - & ol # (8 E #5
BO.LID) A& x 2 (33321/3 14Dz H A LT oFlo@mEMLAD, B %Mz T, Cu
ORI ANF —EENT Y ABSERT A EEMB IO W T, SCFR U SDCIIZ & 3 5
B%4To 7k, A:;:(33321/331/41),B;(33321/331/311), C;(33321/3211/311),D;C+df & (i &
FEHO.I6) E;D+f B (M EHEIDIICHL T, CH+EERBOI ZFANF — (aWlFAlZ & 3 f#
M»BE o TH%0.0,-0.063,-0.322,-0.356au, -0.535auT b 3, EE* R 2 LipzHHT
ZENKRTEET, (EMXA2EDBDHEND S, ~FHCweCu ' DI XA NVF—E (VDR ER
ff20.312% L T &~ 18.3, 18.4, 18.6, 19.7, 19.62 %D, T O T XN F— %2k Culz K
Mo ZdBBEE2MX2ENEETSD. I PEVENHELPICR2 B, Cu(H0)""&F
HE; Cu(Ho0)e "tk 1.6-1.TeViZlR BB AZHHI-dBEBORBEE X 5 h, FEicdeVH i »
GMELIE-IVBRRAPPBTEWAZLZBREXED, CTREBEEXHOATWS, 7 X
RTZIENVOPENKBRERPTITLODATWSBZ 25256 solvated electron R Z D 2 fiDB 1
FUEBMDEE, CTIZF-> Tligandll OB F 2 E OB TREMENSE 2., 20T F 2
Cu(He D)o 4 F Y 2HTHENF o RsHBERZ SHTHIFHEDTFETFAEERIHERETo 2N Y
B2 anro k.

ZFZTCUH )" ROWTAHBOERMEICH T 2HL Wit 8 % SCF/SICIIc & D fT=
e HWAEEMBIEEIZIEA;(33321/331/311)+dB B (LB #5 & 0.16). B’ ;(332121/32
11/31D+dM . C B +fMBE (MEBEKI.O. o THE. KBWHIDIATH B, ERRD L
LTHIZEB IAWAME, BE. KFLRENIDI-+H BB EAWE, CIO#%IcDavidso
NDABEFHREMBER Lo THBAEERBEOLRANF - RA KL BZI A NLVE — (au)d 5 F
%% 20.0,-0.323,-0.481,-0.915T % 3, d->dBBOFE T F N ¥ — 1ZSCFL CIE TH K
BEICRELETLI0-14VTHBNDERLLOXZTRW-HMXHESIRAE, ZTO1HELLT2B,
HMBLEEDENWCITHECB I)RBOREBEL AN F -2 4 HEHMER A LIMUTORR R

I



‘4‘9

HOE MY A’ B’ c’ D’
2Bsaq 1.39eV l.44eV 1.33eV 1.36eV
B2y 7.94eV  7.62eV 7.67eV 6.86eV

CTRETikds, 3pO S HRBREDTEHAXIHEOBMBI»T. BEek~0FBHEOE N
PEHDEETH L2, LPLERTHHEIAINYN O -BRBEV. ZOREICITHRBMxG
BOKEEICHEX > ZNPS>DBFEBLESIDDBE OKRP»PODOEB L L TRER XN,
canonical MO% H MCSCFiME P R I N HHE MW H OSCFHOIC > THE I h B3 ENE X BN 3,
AVEBERIIAHFHEBEEONZAWAMEEOE RIET7.1eVT b o k. IskCFiptg#Hl. ¥
CRKIZOBEEEMZZTHELINRITES>S>UEBFBHLIVE 20X FEBEXRDI EERET 5 &,
2B, READOBHBIRANVF—WE6.leVlilc B 22 E 2B h 3,

HMEOHE»S, EBSGRBESUOCITHERBORER B W T EEDIs,3px BT 3 H
ERMEZsE2 2ok 8 $2E, EoligandB I o BHEEEMX TEFHMBELD 2 W
DRIV EHT. FLhBOHRBI A E W, BEIZCTREB T ligand» 5 B ~NDEH
BHUCHESISEHZOAESOHRRBPEFHMZERIAD LR IZBRLALLS BN
EETH 5.

4. REHBREHEEI AR TFE

K.0gasawara, Y. Mochizuki , T. Noro, and K. Tanaka, Can.J.Chem., in press
Y.Yamamoto, T.Noro, K.Ohno, Can.J.Chem., in press

Y.Yamomoto, T.Noro, K.Ohno, Int.J.Quant.Chem., in press

e R R, BEFHBEER. HALESR2, LB T3IE£9A

Aok, Cu, Cro#roBFHE. BHEALER., LW F3%9A
hA#H—-. ¥ERA., KEAB. HEALES, LB T3IE£9H

HHE, Ok, BFREZERK, LE F 3F£9AH

H . Helge Johansen, X FH EL AN KA. ME F3H£11A4
HBERA., K-, ExAFTL, SFHETHRS. BE T3H11H
Jis A&, Ok, FFHEHRE. ME ¥3£11A

mepm, bk, {b% I %,55, 523 (1991)
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OBEHEE (REKRI)
1. BMEEH. AE

FEBRHMTDTHEER

CEFTVARBOETEHE EBFOHMHBE &

Wy B R T F

KiEoBK., RUDSEEFRIV. S50 ErofFmLuEEBHLAY O H @ & B
Hue BTk 3 I E2EHMNET S SEFRAEESEBERT. HBie7rv =y alFrRE
ShARBOHEREY, BHEARBO 2 A =X 0BT R ZOHEH % AN e

2. BMRAEE HEHE

REOoRF vy v+ VEOHBERIEBRASFHREELTAH OV CHEL s FERIAWRHR
®GAUSIANS 6 K U North DakotahR ® GAMESSY = 27 5 & 2 F W T T » %o

3. BFREKRE
AlBEFRIZX-HEEG~OBFBARB A =X 4 2FANL DX -—HEEGEE>STF
LT, HF, HC1l, H=20, H2S, NHs PH: Z2HbEdF. RKIEOXRFvv+r
AOFHEZ2IT>%e CTHLORIBIFIEFTH VWConplexTERL., EBREELE- T, AP
EHE LD, CHOORBERX-HAETFOXBHE2HAHUI»PEIAPOISI V- T HTERZE R
BLRUEOIEF TConplex DR T/, BEHLzFVvF - RIEHEHRW T 5 &HTE
5, HF EAIRERFORBER (IRC) T3 FF vy v rxrxrdF—2%2FRRET
CORAPASH5IRC=38. 0ffEkyanry—

BAHLENBZ, CHhRBREARIENZ 2027 v 38184

FTTRI>TWVWSEIEERTe e TOI ERN -
RCiio7ALl -—H Al —-F, F-HE E -
poZlER~-vORERY, HAEOEL g ",
POBBREOK, I RC=3. 0HESLET E aned e,
AlEFRIZBFETONESHERBOESH gmm_ .

25K L. 3. ORM#%BA 1l EHOFMMRIEO# .
HA2RLTW3, CORIBAHN=X4%2BF 341847
OHMBEN LB NSRBI IRCED % s . , -
LMO—-—%vbta4 FEBIF:2T->%ke % 0K 2 ° : ¢ ¢
RERR-VORER LI, Rbd>EBRE IRC (VAMU Bohr)
MHETAIBEF2PLOHRFOHB~BF BB

HLTVWEBI W bhr b, ZTOKRF -HEAEHEILECNL 2, CHBEVWEALALAWEHF
DPLUMORBRFEFRAKZEREFOHBILILY - TEBH, CTOLUMO~NDAILIRFH» S0 EBH
BHAR - bDEEZALNDE, RKIWIRC=3., 0fEETCAKEISHANVTORBOD
¥BHAERL, I RC=3., 0FRETAID»PSAl —~HEAGEAHE~BFIPBEHL TV 3, 7T
Bbst, IRCEXHTEZIERF Yy Yy + VEATROLWAEBRBEIALILFEF»PSHF ~O&ETF
BHABcHBL, I RC=3., 0fFEicsidsdyarsy—RAl -HEBESGERCHEL



-.0.5 Al
IRC=-0:3 ’ <%
H
:

Bond Distance (A)

L F— - IRC=0.0 Al\
F-H v

1
5 o 2 4 6 / t
IR C (VAMU Bohr) IRC=1.0 L
- . \
H

TWBIEBHEIPIRT » ke TOEIBREXAH =X 4

BhoftadPWic > WTdRBEEAHKRTSD ofe P HziZ +e
LT RIEB¥Do A =B LERDL, AlE ¢Fl?
Fio k3K &ERKERBIRT3, LAL, ThdR x/"/
A2 XET2EBRETCOA AN =XLBL2TAILERFD® IRC=3.0 roA

J

COBFBH THERT I B ELHERE, TR

Dit &Y © adiabatic electron affinity (A E A) %
HREEOCHESRKRD TConplexh 5 0 iEMHIL = % v & — A
2 BT 2 ELHF:E2REBEIAEAPRERTF B E

EHIALT AV FEF - DBREVEDEDLTH B, —HOM IRC=4.0 LY
EiEr»o0F 3 RIERST (EBKRE) TOX - ALK
GxirF—- (MEFEH=F*VF~—) OFF % ConplexT ' H
RELELLD EEBEbh S, ERLEBRHIA S ¥V ~D AL
BEFOoORAREBREERETCRBIORVIENHEEIATVWE NI A v DAEA
BCCTWMO/-bEWME bR IPIRKEVI &S bHBE TS &K 3

i
F

J

4, RER HREHEZT LI TFE
(1) #IF Tth International Congress of Quantum Chemistry 9 1 # 7 H

Menton (France)

(2) BH HALLESFEE62HKFER., 91F9 A HH#

(3) BH HTFHERLEGHHS2 91 %11 /A HBE

(4) hH., BH SKTFHELEHRLS 91HF 11 A HE

(5) WH J. Phys. Chem, 9 5. 7089 (199 1)

(6) Mo, WHH. Ebs #Hks IbH Bull. Chem Soc. J pn,
6 4. 2677 (199 1)

(79 WH J. Phys. Chem 9 6. 131 (199 2)

(8) B 3 J. Phys. Chem, R
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(ZRARHEE) OFPRL2E (ZARKE) BAE-—, BT, MEBRBE, /N0 %H

Multireference Moller-Plesset Perturbation OB R EXE X F ¥ v v+ 0
zx Vv ¥F-—fHBROHE

[FREHEHR]

AT TCRBHEHRFAECAEREEF Yy vy s V23V F - EErERHECERTE 3 H
LVWEHRZEZMAE LA T oOHFHEIE Multireference Moller-Plesset MBI @ Td 5. Hh o
EAXANREILIIRIROEYV THE. —@FENTHS SCF ELPSOBREERICIBEFH
HE HEEmMvAEhEIRoRw. BFHMEHRICRR2EBESD, 1 2 i&Coulonb hole
LB % ¥ % dynamical correlation T & », ff1® 1 > near degeneracy i€ & % non-
dynamical correlation T & 5. B ¥ © dynamical correlation ¥ BFHMoHFHFE%E2 % 1
Fh MM icik > Independent electron pair approximation (IEPA)B B WEH & 4 3. %
72, non-dynamical correlation i nmultireference MU B HH TH 5. Lk -7T
state-specific 7 non-dynamical correlation I E %2 0 REHEH K CBM VA AT B I I,
¥ » X dynamical correlation i i&#bh, Hh oS5 1EPA THRMHECTE S, o0FEXH
it ® J &nulti-configurational SCF WM #HPBI ¥ % reference function & ¢ 3 2 ko
Moller-Plesset (MP) BB ik 2 H L < B L 2. canonical 7 MCSCF orbitals & — B
natural orbitals KEBRLTHEK &, VENHEKLIBRCTD, HELEHH KK 3,
natural orbital 2 EE & T 25 ¢4 4 vft, BFAMedB IR0 T 1BFHHEF
EERT 5 EBTE B

F = h+2fj(C2171j — K j)

Jj, KiBRB@EO/s—wy, TBMEHFTHY, ] BBUE]OHEFRTHSE =117
&5, F I closed-shell Hartree-Fock % ® Fock HE Fic — % 4+ 5. T O F i, unique
i EH/ T & F f, virtual space K bIMER T 5 BT EBE OBEBKIB Multi-
reference Moller-Plesset (MR-MP) ¥ & & fF 3 5 ©v /. MR-MP H: & single reference
MP # & parallel BB KK S, 1 XROEHMEMEBMICIE Generalized Brillouin theoren
DY 2BFHEEBLAA-TIARVL 3BFHE 4BFHEREER, MCSCF K&
hamiltonian matrixelements N ¥ 2 TH VY, 2 ®W®D correction &7 5. %, HEO
MCSCF PI ¥ #8 size-consistent T & L i, MR-MP &% & size-consistent K& 3%, T DO F
EoBKOFMAR HEOOFERE I 3 HEHE22XRTIHBUHLIE electron pair Mo
coupling ZH B LB TSd &, matrix elements OFHELARAMBLETH 5 L, iteration
DS IR EORE L V.



MR-MP2 # % W %5 \ B 7 bond breaking OB IBA L £ M, wWIFTOEIs FHE
CWwnERE 2B TcWwWs, K1k, DIp+ basis set K X3 N2 FORMESE2, T TIKdH 3K
kB AEHEELEBE LKL SO TSH S, MR-LCCM # W nultireference # H M & 4 5 coupled
cluster T, REBFHLHEHL, BROLEBETE 2 607TSH 5. MR-MP i MR-LCCM
L i3 ¥ pararell BWEMK I H D, THLMERM (MR-MP 1.1131 A, ERME 1.0977 A) *®
R BEx 2 AV F — (MR-MP 8.674 eV, ERME 9.91 eV) b ERMEEZLILSCBHRL TV 3,

M2 REBRRLFTH2020FOoORMBB TS S PIEDH MR-MP BER 2 A -2 X7
vy e VWEEB B Fhickl X Tsingle reference ® MP & % SDCI E TR 5 F 0 M B M
3 3K KRBT ER VI LD DD B,

MR-MP2 # 13 single reference MP O KM 2 T 0 x 25| S HELWAEBRTH O, »o
single reference MP O R 2B >BHR TH 5. HHEOLOEBHEH TS, size-consistent
Tbhbd ERAMNFEELLTSROREBLYPEESE S h 3.

~

w X1

K.Hirao, Multireference Moller-Plesset Method, Chem.Phys.Lett.,190,374-380
(1992)

K.Hirao, Multireference Moller-Plesset Perturbation Treatment of Potential
Energy Curve of N2, Int.J.Quantum Chem.Symp., in press.

K.Hirao, Multireference Moller-Plesset Perturbation Theory for Open-Shell

Systems, to be published.

K.Hirao, The Generalized Symmetry Adapted Cluster Theory, J.Chem.Phys., 95,
3589-3595 (1991).
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BRIZXFVOIRFAVRBRECTCOAENTHGOBEEREE D WTOERNHAR

[HEEH] RNAODOIEAKTR.,. VF-—2BEOMILIMLOoOMic.,. BB X 5 Vv
2R LT #FYUXIZ7LvAFFEEHRELTOVWL, COB. VF—BED &3 ci
sHFEicdn, AEMDTEGEES2CVPTVOT, T 2F VRBRIBEBEBIDRT W, #BoO
IZXFAVEBB. BAEZ7F vy + VW EFTA2ZAMEBEORIRENDTEAEZARL, BEE
2T - THERE2E27TH Y+ VT 2EENTHBEBTCHBESTDODOALEZ, COR®D, =27
VREBEBEFTTE2HPEPR. (NEELRLTHGBIERTEZLEI D, (DBREEGENETT 3 H»
Bh. KEDRE SN B,

ABETHRH., (DO ADPDS S TLVLFAVXIVAFFOEFVAFE2HAVWT T X 70
ZHRREBBGIBEHERGC N T 2BEREDR 28N 1o

[HEHFE] YRR I2vAFFOYF—2BBEorbh., BFHHESHUTW S LE
AohdzFLrvsy)a—vic@ sEAtheo BREELTR, F. OHEEXH Vi, BHEK
KIS dBerryB o#T LTV EEX ke BALAEEBBRI. ST0-36¥x, 3-21G6%¥T & » fo
ERHLALE e 75463, 2FRHERARAAEBR L v 5 — B R OGAUSSIAN-86T & » fo

(B R&GR] ERBLAVOLIANF - EREBMBRITROLBD TS 3
BB HEFE BB (a.u.) BHBRKRE(a.u.) KIEMEE (keal mol™ )
F STO-3G* SCFP  -831.931498 -831.931199 0.19
8-21G% SCF  -838.076852 -838.075398 0.91
OH STO-3G* SCF  -784.633900 -784.631975 1.21
3-21G% SCF  -790.274289 -790.272788 0.94
3-21G% MP2  -791.185275 -791.138534 1.09

BEREOBEBERLEIDRETF VY + VNORBAVPEABEDODZH P YT LVERBRHROBE XD
& <. Mulliken population analysisO#E REB S A BH R, 7+ ¥+ VI ETKE W,
Fh, F2FYNVBEALEKXKERABHIELET 20T, 7TFy+» VHNDODRERABRHEK
HBLT. 7THF Y+ VMV HBEARRPRPIAPMNYVZTAOPRPHEACHWLCATEYD, ZAGEEE» S
EAFEcRE-~HEEZ2 LTV, o, BEER F2FxYVvoRWMMEE7TFvy e
EabBBhATHESTLTW

EBEREORBBIH OK R, F T85icn™!'y, OHTR, 10licn 'ORORBYEMRE -
P, TR BEHEOETHFRADT* v+ VOFHOPOEZ H Y TALHDHIPIOEAIRE &
TF Vv vy a—rvoRhIEEKL » 7Y YT LIEe—-FTH 3,

MP2
—_——
1.0-' / SCF \\
0.0t

B S
(RR HMEREXM ILRFE] BH PR HTHELATHRS. 9IFI11A RE



N20-+ HX ( X=Cl, Br) "van der Waals" # FTORBEBELEXEHR K >DPVWTOBEBGBGHHRA

[HEEHM]) — Bt %% &7 v {b/k%E D" van der Waals " F 3. EHEELEHEHEE
DZoOBEBEET 5, Chiexl, ~BIEZZEREELKRK BLUVRLEKEZO van
der Waals" A FREHBEOAPERMEBA I T WS, COoM-—BRILZEZOWNET
HERRBRZORBELBTFHMOFERRESCKFEL T D, MP2ETRETOFRAET SEMHIIE
HTERVWIELEHEHLSH»IR LI 2FnHERAELX D —BEL_ZHROBFRER -—
EBEOZHBEKTOEHB (MP2) TRERTERVI ENS» > fe £O DB, NP2ET
i3 Na0+ HF® 2 > @ "van der Waals" S FD 55, BERBEOHFIPRETH B & VI ERBRE
RE—BLBVERRLTIEG, LAd-7T, DB CIEREEEZ-—KEBEE LB A, Ch
COBEOLEEREHRET I LB, BTFHMEBZCISDUVRAVTHBELAELLTRES R
WEHRBLE SERBRINS DR EME A, N20-HX (X=CI, Br) "van der Waals "% F
OHBEERERR>DVWTORABNUHTEREF - o

[stBEHFE] BEMMRRTIpEERA LA, SCFUNAVTHERMBL, BFHBE = % 4 &
— . SDCIB XU, MPATEHEBE LA HALA T 7S RS FHEREFRTER € v 5 —
B 5% DGAUSSIAN-86T & 3,

[HARER] HERALOER TR, HtAkEbs LR KEE O van der Waals 4 F
EE556ThH, BEHEEZHEEBEOREEFLBERAALEI N 3, I THOBHHEZT S
IR, ZR MREBHOXREBEDLDBZ LR INLSDOH FOREAT 3 0 & — 2 iz
LTHBO, MP2PMPACTREBRBEBEOHIBEELN > TLE I LEN->TIHSD van
der Waals" B FOEKEN T2V F—2HHETI2HETS, 2B ESCIT SDULVAVTH
HLBEFAERZSR Y., CORBE EEMBELRALEBRZLTARBHZZLI VAEE
TR NVNF R, BEHEBENZRETHL2IENLD 2, L RIBITOHR. EB 504 T
Th, EBEHEECENELEEEOFPRB A VF - LA3TFHARBORYH = % v & — B
W EHBEHOMIRBM T, THOOHERIRN20-HX (X=Cl, Br) EBWVWTEBL D08 F b E
HEBEOABNBEHNEIN I I EETHERITIBZ L0 LEN - o

"van der Waals"5? F BBz ix Vv ¥£¥— HFHEH X VF— (cnt)

kit 3
N20-«HC 1 N=-N-O
ﬁ@ﬁﬁ 331 201
[ERCR 1 86 146 IR
X
N 20 HC 1 Eﬁﬁiﬁ
I Bh 2209 150
X~—-H
RN e 142 9 8 N-N-0
[2L2TOREE] IR FHRENRS EAR, TR BE
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BF 56,000 | and Alloys

OFAKIEE. L &M, FMEE - EHEMR & FERE

FEBE ER M (B8BEmM®ER%E)

1. MEE®H - AR

KON FHRLEB A DTHERROLBPOLMBZEBET I AD. ThET
B2OLAWMBIUVALOETHER2FELTCEE ZLIEF -BEFLRA2s0HH
DHULWRERAFEEZEERLTCEE TRIFEOHATE. (DEEBEHLABHTIAIORBE O XA A
ZXLLBTRBEOMB (DERBVFILHFTORRTEFOBTRE BLIUTEE
Mit&a®w. 7HVIFAFRBITYY TS FOKRBEOTHOEADOBEY Y 7 OF R 2.
EBRTF—FEULTIBRDET A ALVKR—-—FPTR ChH6D03HBTR)OKEZFLIEZRE T
52229 5,

HMHomERN - LERNHEER TOXRBELEBRLREGN IR LICADR TH
2, HIceRBMIEAEY T HRATROHABI LD, EEABENIZIZRELT >0
T. MHBBHOEADIZEZOTHIXAXETEETH 2, TOEHD, THhETHHELOHE
BEiok-o7T. EBRHMELADORBBEO THENGREIATE A fl X IE B Pettifor
Cdo2T. BBERWENI A —FTHELIAYTF LI IHEAWT HLOWBE Y 7N
BEIATWS, UL2PLEBERAZAYPS, ZOTHREEIRLSZWEAD, MHEBHICREXE
SEBVWONPRBERTH S, B2l MEEOHRLDEFRO2O0DONF A —% %/ 2 W
ZCOERBRHILADORBEVRATELILERVWVHELE ThoDONIT A% ¥
WEFE» BN A
2. MEKHE - #FEFHHE

BFHEOHE IR DV-Xad 7355 —-FE2RHnk. RIAIBERIFHERLAT D
TS AEFEOTCHELE 7VIFARRONIA—-—FOEHRIZAWEZ I XY —HE%E
Blizmde ChETAIZETEIK RPN EIBERORNOHEBEELZ Y FPTH 2, HE WS W
2HRAEEREXT. ZO0OBFREZFHEL. NABRTHOMAEERZRI NI X - 2K
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Fig.1 The local density of states for each hydrogen atom of the model hydrogen polymer (H2)16
which is, starting from (Hz); 5 cluster, elongated by one unit H.  The solid lines
indicate the local density of states on the odd-numbered hydrogen atoms and the broken lines
-------- that of the even-numbered hydrogen atoms. Upper graphs are the results for the whole
system by the usual ab initio method (with basis set of STO-3G by gaussian 70 program
package) and lower ones are those by our ab initio elongation method with basis set of STO-3G.
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Ofikiak, BEEF (BFEXE)

T, HREH - AR

bhbhE HFAOCRFOBELREBLBELRIICEI>THENICEKT TBLHI &
WORHAMLGBEOERMALEITE, BELERROSPTREBRARERA LV EAEFHEN
CE2>2THT>TER, COBFHBTOBREAL T, THMOLBLELHEBET S &I
BULWT, ERLAYDETTHEBLELEY IOV ITLHBEORETHRILEINEAVLER
L EBREEDHDDIENTED, SE. RILKE VYF2, AFILYIFvonNOTVE
BRECST2EBRRTEOBRALRBEEBECRBFTLELLEIS —HolktaodTo,
C. Si. H ClI, FEAOCEFOPYRYIZCBLTES CTHELGRIOBRYIDI LN
B S M Izh o f,

2, MRFBE - sTEFIE

NFFOHIP2RFORALIALSEBRROKAOETOEYE N (R) ERTHMNP T S5 & (12
SO THREHNEFEEE0, (R) =dN (R) /dR -+ (1/4xR%) LEET 3. &
FHEBIZED o, (R) O, BEANFOFEEOMALOENERTHEBFTEEA 0, (
R) EEET %, BHICLIIAE, KEHBHACTFTEAIANTLAEIAS>OE RS TR
FEyIcRBEn 5,
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30FULTHSE, SCFRUBTFHMBTOFERE SCMOLYX (BA, HHH) %
—WEBE LT, EEBHEM I DI —4¥  EFIoNBEER EREEEBLE
N, —BIZEEEERLVCTH 5,

3. HRAR
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1. BEEN - WS

75 —FNVIREESNBZAA ) 747F, BBTIVEOEERED 2D, ToFAMENEEIATVS
M. ZDdriving forcell DWW T4 BREVBZIATVZHDD., REHSENICRZ>TWRV, ZhEFTICR
Lk, 12-crown-4 X Li*ORZETFN I — AL UOUMIERE Y FTh Ok & @ odriving forced PRI
HEFROTERE, SHIZLOBEREREMNE SN B XS, Evald 2 AW E-EHBNZ2ZEBUEE. SHM
HEEAZERBICALEHEZITO =,

2. MEAE - GHEA®%

12-crown-4D#ExE & UTld. free ligand Bz UFLiSCNEEHK D X A S MBS ARAT 12 L B2 MHE & L CHNDOE Iz &
h—HADHZRBE Uz, Lite12-crown-4McavitydHbh e O 2E X ¢, Li*Haiah=REs L =R
ETOBRBOBEDERZRFLE, BRICE 7S VI —F NV EEMENZLAEEDSRVWEEZXLLNE T X
FNVIT—-F)V(DME) ZBIR U7z, 24D FRERT V¥ ¥ & LTIE. DME~DMER]. DME~12-crown-4fdidJorgensen
5(1990) (= X BO0PLS %, Li*~DMERIR (’Li*~12-crown-4f8li&Corongiu® (1978)ic & 2 Xk Z 72,

MCEFE I DWW TIE, EHE OMetropolis®AiEIc LD, Li*t:12-crown-4:DME=1:1:343DFKR ¢, APERAZHEZ2H
V), minimum image conventionic KB ZM L CTiTo%. IO 1 TOEXE3. 34nne U= DHEDQFH LD
B, 12-crown-4D298KTHHEE LD KRDE) . FRFBALETOY 5 Lk, MNDOFHEIZILQCPE #523, AMPAC, MCEf
BICEART7 PWVAERIBSUOEED D EFEAL =0

Evald #EZBWEETE T, Lit~12-crown-4fE D FEEE%0.05/0.55/1.050) 3EHTITo %=, AFEBARICOVT
{$Annealation/Equilibration/Production = 2000/3000/15000cycleTH oo

k., SHEEEERZEZERBICVWhETEICE., SFERMN»DS =8, Lit~12-crown-4DHRE%0.05/1.05n
nD2BEL UEM, ChETIDIBIHARRKITEZEBT 5012, production step%. 30000cycleizif
Ulzo SHMEMEMREAL UTIE., Lit~2DMEQ=AHEMEAZ2EZR L. ZHRHEEERAORT Y ¥ v VEBOER
IR FREFE T ISLKOTOZAW, FONITA—FTERE LR,

3. BEBRE

FTOEIZSHEHEEREZZE LRSS ONCEHE Oproduction stepTOFFEE % 10cycleFIcLE LEZDHDN
SERDFRHEFAIINVY —2HEULERRTH S, Ivald ¥, ZHARMHEEEAZRAVWERE L b2EDT X
V¥ —(Erora)ld. PHEGFEOME (EFINEAMNRRE)ZRLTED., BiEO®RE L IZEAROBERL 2
STW3, B, EcoMEEICEbR>TREMMLTED ., 8#Fndriving forcce 2o TW3, COBERNGE
EHOOER. SHRBHEARLDZORICBVWTEFhIEYEETCRVEE X NS, 5B BA AV EEAE
MCGHHEICEK D 2ENBZ XNV F—DHEZITVEL,

12-crown-4+LitRIC BT 3 FHF FRIME LA T X )V ¥ —
(ZAMHEERAESRLESBE)

R (Li-crown) E roraL E po Ecp Evrc Evp
nm kJ/mol
0.05 -7413.1 -6514.0 -90.4 -223.1 -585.5
1.05 -7700.2 -6448.2 -125.2 8.3 -1135.1
Eoo : DME~DME Eeco : crown~DME
Ewp ¢ Li*~DME Ee ¢ Li*~crown
4. R®E  HIHES

1) BA, BH, aik. M. #BE 24 EF, 40,407, (1991)
2) HH, B, BN, NFE NE, BE S14EBREEYVRY I 1991FELRARR
3) BF. B, HH., NHE H, BF OXLFLE6 IFMES 199283 KK



—100—



. EkkmeEeEBLRE OB FIKE
N CLb T
42,757 ) )
2 The Electronic Structure of Solid Surfaces and Transition Metals
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1. BMREMW - AE

EFEABRECBUYLIRFIEEEUZREB L Bhrx~rvsoHk XERBIXURMET
OYMHEEBFROBDICA NG RADPEER->-LMER SiRBTOo7T VA YIKRE Si/Geld
WKFroX¥Hth BRAFEFELUdcd T2 BCHEFAMBERS TS 2, BURHEHER
E>F%F BLIUVMBELEKELTCVWIOT #HEFEOHRR I e Y27 bodTcoridyo
v =4 b ELED L

2. BiRAFE - FELE
HESFEOEBMRIBALOBACEEAMBECLBY 2RMEEEMN TS 20 BRERD
herdwTVwEOolR COBBOLTOF -—FREXITHAEECTH . BEF Y v vV E
v, THE2EEBMBRELTVWZ DR, BEI(KASZTERIR S T BB §i(0
IMNEBTCOT VI VERREOAR L RBAVRIFETH %0 XVDEBERTHZERI FiEb
AT TH %, T, BHEEELEMCH LTHSHEFAMERZT Y. BFHMBoM VR
DBFREHEZARLETZIFTEFEOMAE DT » TV %

3. HHRKE

3—1 Si(INRBTOTHVH YVELBRHFEOHE LB FIRE
FR2EEPSIT-TE&ELFEENLED, ZLCO0ORKFVHREG e HERANERE
EEUL X, Siv10BD 25 7T ERULESORZER2BEATCABEN LA R EF
VAT D W T AT » to
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EOHBERVWSC 2P ORBRTCLIAMFABVWOT, BREIXVF BBV HHBEO
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HEEB PP REST E2N 2B ELTRBREOTEI2HERTH I, CORMPLHRSEN
52 ¢&1
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ARk ERIZL.0 TH 2, BB, 1.0 < 0 1.5 TONaD FHEZEHF = 2 L F — 34#0.8eV
BB T %o

ii) NaT 2 0.5 < 6 < 1.0OTHEFE XAV F —HoO L& dbicHRsT 2, 2o0BHMHER 6 0
KEFELBRET L THOEANTFTS B ZN RETHOHAOHEMMB ZhE LT D B2
Tdh b HBEKTCRETHAIBKREVLLD, 60MMicFvE-XK MoFABH T &<,
BEHETFANF - o LRSI B L LR HFHEERRI HEMRK AELIBRLETF
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OXHABE (RAHE), WX (FXHE), 6@FE (FXE). ATHEE (FXKHE) .
BEEF (RXHE), 788 (FXH#)

1. AREN - AE

HF2OWMARETR. BEARHHACBIIRWRRBRHOFERZ2AVWT, BEXRBANEEL2EHBSTO
SYAN, AFVREFXREGFHMBELERL. Thb0ETFHR. ESR., KBSV ART AR
YA2HMETEILNTE S, ChoObEHEICODWTR, ERERVERAATCOWBHFZILL. BS
hNEEBTF Y EIP6THR. #RELTWHLEREOELWAESLHRZ2 TSI LA EBRI N
2w, AHAEOEMIR., BY RS FHRAHBEOKER L, EWTF—y 2z HEMNICEBRBRF TSI LIc X
2T, B FRHATHIHLWHAREBILTH B,
SEELfEAFTLMENBTRIRDE8DOTH B, 1) CeoBLUC1eDFIYANATOIHME
LEDORN. 2) 30DSci2MBLEC . {bLEWMOBEB LK. 3) 7 VF U5y hohfce
DFHE, 4) EBALVVEHBIFAFTVORALYEN, 5) t -TFAIFIAINRBIBZXAFINVED L
YANBHROMK, 6) CH. I2B ) 5 Jahn-Tellerh RO, 7) p-Yrnuxryvrosv
ANAFFVOHKBIT VAR IVORHK, 8) BEUNJTZFRIVAIMNNY -NVOEFIVNRODF
HME. EFREBOBN,

2, MEHE - HFHEHE

HERATFOIVANAFT VO THE. EFRBERL2 BBV IVWEEEBRN I FREHET
Q7S alcdk> THET S, EHic, HBEFEH. hfccHiBPL, ESRARIIMNOY23I V-
yarvnzt¥ETo,

FRALEADM 702 5 Ak, Gaussian86, HONDO7. SAC85. KU CNDOS THH. ESRYa2zal
—YarvROWTEREEDOT U362 WE,

3. HAEKE

1) Cso BRUCr1e DITVINAT v OFHRBEL ZORMN
BEEEBEINRTWSCso £Cro ODIIANAFTVORBARI PNV LEESRARI P 2RI
XEPIFTHEMELE, LT, CNDOS Z2HBLATO S AR THENEFARI MLV EZFHEL.
L£WOEREELBEIIZLEZWEMIIL 2, (D))

2) 3ODScHRFEARBLEC:., kAW OBRE L BIF

Sc-Cs. BAEZENMPSGScHRFEHAABLEC:., LAWEERT I LRI LE, ESRARY
PR, YIab—varyORE. ScEFLIBAOHLOLIBODONDENGDLETHILLIHRY
T&B3z2BPDE. (4)

3YyvvFvsyvyiasnrohtfcece
BEREBLASETHELRDETILE VI I AND hfce 2#SAC-CI¥ I k> THEBL., XM OH#
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MEIRTWEESRYZFLOBMOTu—-F V7200 TCERNICER/ITBIZLNTEE, (5)
4) BACVHEHBOTFA T OAE VBT
HHSEERYAINRYOEAAT Y EERL, EORECVBHNEZESRRUZUFYENDORK

doT#HRE, ESRARIMVOBERLLYIab—yavik&D, EASMFUVEIRERRRI

MEERRBTHI32L¥bho%k, E6k. EAMFTVOR—LVIXBREFHN n,zHEBEOLBHICA

HEPREOWTENDOROKBERAZBINL. 2OEENPS. 7oF 0@ FR2BBEIIALZZI LN

bao k. (6)(T)

5) t =T FNIFIIANEZBFEIXFNBOMN Y RINBRORE
t-TFANSIVINEERL. EOESRARI ML % WK-NIKOBEBBTHELEL T 5,

E-linedRboh ik, A FNVEOIYANEDEODRE2FEERELEESRYI alb—-yarvixfidzel

ED. E@IhAE-line2 X< BYUT s ¥ TEE, (8)

6) CH," 28135 Jahn-Teller 3 R O MIF
E#ENedTCH,DESRARI MNVEMET S, — R, SECEEERERTILAERWE
LZE, CO#BZMSBRE->THIL. 3BHKOBTLAMEMOIN YRV YT RODWTIHENT B
e TEE, (9)

T)P—Y70uRVEVDIIAINAFITVORBEIIYART PLVORE

P—=Y70uRv ¥ YOI TIANAFFT O EERL RBS T VAR MIVERAELE, EREBRD
SFOEHEC I, EERUVHBBDERBOS FHEL ERBEH LU DuschinskyBHETHOFHE %
fin, EAHKER2LBYU T AWML E, (10)

8) BRAMBAFRKYVANNY - VOEFNRIBTIWE

BUARTE DI FO—DOTHB3RVAMNY -V RUZONBHERELTORYF I L OLF >

ERBOERNWBAMITSIENT. 2HEOIAMNY - VRV 2BOFIYY V2 MY XF LU

TOBVWEETFNVROY AT —AFFEBRD LEIF. AM1 URDVTHEBELLGFRE2To 2L T 3.

W< o DconformationW FHFEAh A, BT ULTITo2BERRE. BEYTMYV Y IRBERLIBZIER

KRR ChooBEIHETsEHXBE. REDEHPBRORESLZRL 2, (11)

4. R -HBREHEEIERITE

(1) m#E. RE. FEH. . BH. AR, BA. (WA, M Chem.Phys.Lett.180 446(1991)
(2) mEE., RE. /Hhii. B, FH. ). #BHF. SR, Hi. A, BFHMHE  Chem.Phys.Lett.
186 35(1991) (3) mE. RE. FH. HA. BA. LA, AR 2FHREBEFHRS 1991F
TIAME (4 &R, £ XTAR. KB, REx. $H. mPE. HFW® Nature 357(6373) 52(1992)
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of Organic Radicals

OQUAEXR (ZERXKRKE) - THEOD (RRXZKE) - JIXZLF (ZEREXKHE)

1. HEEH - AR

by vIivRysy)rvEzDrRFLEEEDITZAIRI P ARDVWTHREL T
3V, 2 - AFLVEEE (D, @) PEI ®RRA~=Z PV (EIMS) OB KE—2 &L TH
B4+ YRR Calle* (m/z 42) THH, 2, 2 -2 AFVFEEEK (G @ ) © EIMS
T Cu.Hs* (m/z 56) TH 3B IhoSD4 % vyOoHEELERI>WT, ab initio MO &t
HigiovEBEL L

0 0 0 0 |O
CH3 H3C CH3 CH3 H3C CH3  H3C CH3
2. BRFE - FHEHE CHa CH3  HaC CHa

) ® ® @ ®

ab initio MOFEHE®R O O@OEROPVWTHELIRLEHEBZREL S$HLIF HFI4
VRU 7 57 AV PAFVYEDVITHERBLE T FAF-HEEZITY, 7357 4y F—
vavioxdBieorvwTcRE LA ALVAEEMBRKRR OQOik>0VwTiESTO-3G6HE
L3 -2 1GHE QikoPWVWTRSTO-3GCGEETHE FALALTIw 73526, HF
Wos547 35 7wy 5 47 GAUSSIAN 86 ” & ” GAUSSIAN 82 ” T & 5.

O» 500 taEMEBZBADERZREHLE Vv TRBR VTR BERL K EIMS o #l
FiX RMU-6M REEBAFFTZAY, FHEBEx2VF-—2HBBCEITTY HSEBERIBELT
BEEBRAEL A9 XAF—T7VE—-—O0RBOIFETHT>7%. B/E YV IFEBRER IS 2
27— 7 VHIFER IR M-2000 REB A ER VA

3. BEREKE
D, @OrTANFUYHAFEBRBELT 2 FVEESALLE CHO0" (n/z 70) 2 HEKL 3%
Bk CO ® BB L T CeHe* (m/z 42) 2 HEKRT 3 F¢F n/z 10 O 4 & Y HEREK>WVWTHE
BE B0, HFA+YOBRBEBELATHDa-CC BAHARBRIINS Yy2EBEOHHME
%L B %% STO-3GHETIHEL Fig.l tzoRE2RLAL EfHE@BCIR
HEZOORKOzF VvV VYEOREKEA%2 &Y, <Fig. 1>

30° ¥FoHEEsTERLELEODHEERSWVWTS
- HERALET -0z
F¥—-2mR Lt HBHEWR C3-C4 & &E
HRAEED, 2.0A, 2.5A 0&zxoBRE

Baitke, HPgzrIIF-—%2FLL Zo0 e . R/A
1.558 20 25 <o
HEERHF AT v OO F L BBER BHE .
f &%
Wik b5 v ABMEAEEE TR DLV DR {'e'.\j,w %“y LA
C 2 9 3 R

BEXHEL K b
1) &H Il WA HBHEHSWIESTRSLEESHE p 54(1988).
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D K& o W T, CA), (B) 2
OMEFBEILNDE EHEL LY., 5HI < Scheme 1)
SchemeI KR LA &Sk, D220 9 & .
. CH3 _~CH;
44 b O NBELAE (A’ ), NS T e ok T HeeT ehs
o \
(B’ ) B2O2WT#ODx 3 NVF~—%Yk é/cna . A A
# L/ Table 1 &£, 3 — 2 1 G & & N o co p
\35/ —ﬁﬁacAcna Hac” " cHs
TR FAVF—-—DEE (A) 2 & 5 .
# e LTRLAE % 0#E (B’ )
DEBRIER (A’ ) DEREEYT 5= Table, 1. Calculated Relative Energies,
ANV F -k D b1leVUESBBLETSH .
Species E / eV Species E / eV
5 &R E AN, mn/z 42 O A4 * v it "
, _ A 0 A 40, 54
(A’ ) ELTEHEHEL KHFEAAEH
B -0. 47 B’ +1,38
> THRKR LA (B’ ) i’ n/z 10 © 4
A v ELTHENAT B2 EBRE SN
® @ O®o® EIMS KR WVWIFhoBE&d n/z 56 » (Pig.3.)
18. 9.
BAE—-—27 &ELTEN =27 Py — v k<
HBlLcvwscthrolMBROIREBEL L LDLEL M 02349 +0.067 O +0.057
5 Nt n/z 56 O 4 A v, BEKRKEMLER 275 2
F=T NVRAERENS AFAUEE2OEHERHTF
1 v oBEHBEERLAT VY Y44 Y Cile? Td
5 EMHLMICE > @IZD>WT %D net charge
Z Fig.2 iR Ll THEZFEHFAL YD ESL S
b, HINVNFEF =2 NVRBELAFAVEN2 0D VR 2 OR
ZFRIEICs+ERL BERECIIBHIENIEID
RPIRB>TWBIEBbMr 3 @ @ oD EIMS
BEr r(BEM LR 2% 2Fariby sl
T, DA FANENS LM TOa-CC KESBBHSREHE
x4, n/z 56 D4+ yrOhEKRBELELSBERER
s fete b EEX SN B
2) IMS £~ % — VL #—}F+ No.12, p.121
4, FHEK - -HREBRITLITE
A #H WA HARALEFESHE63EFFESR 1992 3 KK
o, WO ffE WA BT OBEA HESWHEANBKRS 10028 5 - <H
¥, MW LA BEERAWESHBRS 1992F 5 oKW
A& mw, WA BHESWESHBRSR 1991F A HH
BH AR WA THEBRHSWI), 39, 225-283(1991)

J.C.Lorquet
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J.Phys.Chem., 94, 2279-2283(1990)
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7) C’ @6'7{757( S j—]/’ﬁ(\'ﬁ/iog—/g’%%/‘{%\éfﬁ/,g ERN Ikdﬁ%
B (@17) e AL TRY 5% 0 FW A TT0 Luro ) A JEE B
Ze AHH LA, 29 LuHO 9 ﬁ’//&“ J7)E —te 5 £ B b (Tadz e

hHH 7.
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mEBHEFI M S o e
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F 40,000

OAME (MEBAHET). ITEET (BEAHE). AER (BEBAKY)

1. IAEW - AR

FAMAERRORBRETELLR IR —MBAPLHLARL. BHORERLEMICI
ALRNZTVWHLVWHELHRBIVBERZ2E O AT 2ARFBELIVEARL., H LY
EHRAERONTFRHADLD OB EZERBRIIAI->THIBIL2HEBET B,

2. BFEFE
ab initiofr FH # 5+ B3, double-zeta + polarization EEME* T HWTEFL
L, PERBLTCRILEZARES L EERBXAVWS, SRAUTRLCREYDABETFY Y2 0
EZRAWTHELLZ, EFHEOYRE MPERLIVHEBELAL, #ALAETYRZ 540 . GA
USSIANT H 3.

3. HRRE

BEASBULAMTHIEY L 2079 D 1 AKERANTRENEIE. 20F200H
SR TRE) LANEKRBE,» bTE2BFNRKAOBEHNERESAT VL, ABH R TI.
CNHDUEEHOHMDY —RIEBHENMEAOBEAERBE LI LB L 5. HOMOL 5 B F
F—o RV AFF OB LEREEHLPRET R LRIVEBEHUEACET 2R %

BrorERar, H H
vz [1.1.0] 75 (Cills) @5 4 1.483 1.471
?ﬁﬂﬁ?b%txﬁn[llo]rb7/ Moun iH \Qwonw /ﬁ
HSl ) \\ Sij
YTHBRLEASABORBEERD g \_ \gh
L M (bond normal isomer) ¥ FH L D K& \ 12.304 \
KU~ LDE (bond stretch iosmer) o H ' H H ' H
CHEMOMBREKDSEELBREOF K EE 10 2 Ca)
ThB. LhL., 204AFF Y (Sile*) T
BZOXS3HRALBFRBIE SBT3 Thond Le l¢
stretch isomerismy BB S6F. B4 38
FRE(A LA,) B3 _MEOMEL2 H H
8 (B1). 2781 k0 18keal/mot T \ o 1499 Hassse  vassH
ETH 5, H. Si 2.777 i H j—2:228 o
g, 1l R1IOBHEUBE IO AR A \\Sl\_’;a ?Sf) H\L\/\J’H
b BHMON bEFERNC R+ A | \ Inﬂaﬂ
YTHBEOLRLP P DL EIOBHUKESE H H H H
BIELALHETWEW, ZhERRXO K 1" (Aq) 2" (*az)
ZRHRALCODVWTOHOHRBRCIRTEIERET., KR =1
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HUKTRHRRELLWZWw, HRAERISL
FLLBEARKAMLZ S £, & 1 aso H\ 1538 )
CZhboagREATRELADTIILE 11.2_00 2777 / 111.3° 2.01 !H
Legz-Tus. Rruzne. & HS =M HQ%\/\//
HEBAO A F AL BAMT I Lk Si23a9 S e2.403 G°
ZYHAVEEAOHUTERATW S H/ Y4 H/ H
DEEZTWEH, AHPTHLEIED
RHMDEEH K EOBERADFS  SlHe' (A GegHs" (A1)
BRIPLTWERZIELARELRERETH
2xBbhs. H H H
ELriEANRREOYY I QT S o 1.712/ rage ‘-79‘\
BBl (XsHe; X = Ge, Sn,Pb) T, 3.529 H b 3.975
ERAMARCL IR ERBAMLBANER \\,Snfan Pbam/
WREkhOREESKEIHEMT B, / \
Ihii., BAMITHENbond stretch H H H
isomerif AL 220 =ZHRE WS SnaHg® (2Ay) PbaHs" (%A2)
IV Lls120MEROBEEIZHL,
X 2
#1 BHUKEAESR (L) BRABTRRI=ZARIN. BRZLLHLL
TLBRTEZDOLHEADNDIYDANAZ VA
BEREBEL*FATEI2HMADZI L > S
X 5 F hF A A HABPTE B,
INLDAFAYOBEER2IRRT,
X4H6 GULAEHMTIEB ST (Ph.He) D HOMO
C 1.467 1.695 0.228 Wa . ThadslhdhD, A PBERKETFTKBL %
Si 2.775 2.777 0.002 2. thblAhotbt&dB3 1 RELERARD
Ge 3.093 3.012 -0.081 A BLEELEFRBTH 5.
Sn 3.659 3.529 -0.130 g, R1EZPbTFLIDSDLBEHULEAE
Pb 3.931 3.745 -0.186 BIIWwWFhoBadbr1E2LAMERRKRIE
(3.975)  (0.044) AFFrOBEINFEAL. LrtEABRTR
2R EzoHmPABEBEICILLI LAY
Lk,
4. BKR., HWEH
ITH®. &R¥. Chem. Phys., 153, 379 (1991)
& . Polyhedron, 10, 1299 (1991)
T #. Hiroshima Mini Symposium on Physical Organic Chmiestry, 10A Jih B
P, & ¥. Organometalic News, 76 (1992)
IHE. k¥. J. Phys. Chem., H ¥
TR, A ¥. Reviews of Heteroatom chemistry, B ¥ Hh
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EARB (£X8) | JIFRE (EEXELFEK)

MEEH - AE

o RSy (Rh) BB, X252 RSy (bR) BXEERNY T VY
TOHRHICHEETHEHETCHAM, BRAaFALUTVFFr— NV FEELDT., VFIF —
VEAHEBELLRBRBEIATHWS, VFF - ViR, BEAELHEFRAT I IHECE> T, RER
BICBRNEHD, HRRELS VX VI VRXEHLEREREETRDEDKECRS., ThdR
EBEOLVFF - VBEITCEHAABOLVFF - VO NRERNHEELROCCREELLBRE
MRERTHIAHEREETH S, BRAaxk, i, ¥l 1 -Y2ABRVFF—LOHNH

2 ¥ 8 (Beppu, Kakitani, Ito, Tsukida and Yoshizawa: Chem.Phys.Lett., Vol.148,Y.
1985, pp.231-235) Db TICL S Y AVFF— LoD R ## (Beppu and Kakitani:
Chem.Phys.,Vol.148,Y.1990,pp.333-348)% , ¥ BBV FH EEETHVTHENTL. &
kdd>HMEER/E,

EHHNRTE.,. VFF - VB LysRBREEYYITEEBFEALTWEN, Yy 7HEMN
TPV ULULTWEL2E2E, ERHALEBERACERECHDIBMETH 2, 22T
VAR, VFF -y oEEXoT oL - BT obhribozF VT 4P R
ELATFHAEEREEHOCTEEYT 3.

2. MRFAE -HEH®E

VFF - Yy 7EHEZEEVETLVRLELULTR. B1IERT A VA~ XA VETI
( counter-ion model) ER 2 ICRT U ,— & —T VY FEFN (water-bridge-model)
rWY LT R, ﬁﬁ%‘&iﬁﬁébR%ki‘fbf%iBa‘b“(“?‘&.‘E:f}lx'f*ZbéfJ‘\ BmHEER X

ﬁ%ﬁliﬁ?ﬁthfti\#ﬁﬁ&E@&CNDO/Zﬁ\STO—3G£]E€’&FHL\7‘::3F&&
BWAH®E (STO-3GHERES) BLU4 -3 1GHEEEZHVEEEROFE (4 —
31GHERS) tHAVWE, ZOB, R#EILLV-—FUFLEPO, BEMHENVN—-F UNI
CER, BB TFRES DY SLGSCF3IBLETFGAUSSS86-—KOTO%{#
AUE
PSB(Fuobhvityy78EE) tUSB (BRSuobryityy oEE) orhFhic
ONT, BAFREEBRIBLTFOEHELRECNDO /2B THERBILL. DVWTKE
BAEODEX%E2STO-3GCGETRBILEUUTHD, ErssBEXUEwss®2STO—-3GHE:L
4 — 31 GCGETHEULULE., 22K, ErssBEXTFEusslids ZhFh, PSBELUSBO®
TRARNF —THY, TNDE AE=Erss— Eyss Z2BBICERHIT B, B, 12V HE
FEVRICHEULULTR, STO-3CG#EYH4 -3 1GCGHEDHENEEHEIELZD T, U
BOBRCTCRIEKLAL -3 1GETRKODEAEERFERYT 5.

R |, 7v>9— A4 =54
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THH2LENRTVIAF Y —FTFRIED I B, KIFFRTIE, TORIIKRT S DI
2VWT, TOZRINF IR AREL AR, HAHOICRE L -,

(fHeek] 885 LTUHFHBERUMP 28, KWK E L TDunning-
Huzinaga® DZRUDZ+P 2w, §H4ilih) OFtE %247 o 72,

(MR EeER] M1, HAMTORBLLERENRREICHEST 244 ¥ =4 T K6
EFNTHD, AMBRTCRBALNOE A, IP ) ~U0)DFF LMW TWw 5 KILKR
U, XHITHEESRTWARIEN ) bRFEKL, 20b0D%H>Twni,

K, TANVFEF-INLZOM» S WL AKETH S, (1)~6), MbLRFEHKIL
~20IEMhd BHRRIETHY, ENENORKIGE LTRYTHSLHIRIN
P2 WEL(T)~A0)D LI TH, cyclicZ RUEKDOFLEIC L VB Dpath2¥HE X 5
n, 20O—FBICERBRLIELHS2 500, HiFiElinear, cyclicliJy @ CaHs* %4k
ENBLEANGDP 272, M. COCH* P SLEWRT B EEL LN TWACiHIdlinear
b0 Eeyclick b D, CiHaldcyclich b Do AL EMNZEMTHIW I TEY,
C3H* LI LA WEERT 2BBRONRIE, 4BROAKRBEVRETH S,

RICICBEOME TH 525, TR, (1)~@)Dlineark KIHIC2WT, Mk
BREDOFIERETH R, TANVNF—DEvhotthAEEFELIRIETH S EDH
Ao hzz, le LTI RIDBRO—H 2 TICRT, BEMRZEMNOKE LM
WIS, MOGTFLOWRICL > TR LEZAINFT 2D HEHEITHEL V.
Peo TRIDWEICHER, ERLAZXKERFORY I ANVF-FLLTZAVF—%
Wi+ 5, LEZTWS,

+

C Cs : Ca

+

Hs| Radisee mlu) Ha(8) ,,.C"
CHY Sy CH <y CaH H':—”C g
Hal(1) Hal(5) Ha|(9) I ' CﬂC"* +
kil omped om R
H B Ha|(10) -75.77139 (-180.09)
CH{ CaHt CsHs —{CaH]: \ - /
- >L H ’(rjl_c
C:Hi " HO:NH' 6.97669 (-718.84)
Bl EMEMCEYSRIKHLENERS 4 ¥ ~HFREZ 7L . B2 REGOREEE

2. ME*ESCERSFHERBRBICEHTIEBHRNOMAR
FrRABOMEXFTFoTWEN, I TRETORBEL, BT 5,
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3. XFILBIT § V- h LEEEO R BRI
[F] AFROBHIZEEZSEOICX Y 0EMICKRMRS LRI N TOLI FY AFAT I
V-3 Y REEEKDOFNBIUCDWT, ab initio FHE 2L CHMICRITI e TdH3. I
BLSEZIVELTFORD Y ICERDFERAY, TYE=T, A FATIV, YAFAT
VORI IbETHERT- L.
[EtE5E] FERMIC 6-31G %%1*, SCF#HE X RUF #e, FAREMERI= AL ¥ —
WoyETRy, TORIBIMBII L To k.
(RESIUVEE] ZS4x0ER2N 1ICRT. TALERITOHGIED L 5 FRIEDOE
B, OB EFNRIGEEYFE1ICE DR, ZOWR» b, HIESTFOMGEIER
FYROERLABRICIEREY 7 FLTw3Z E, ZLT, Y7 MERETFHEGKD 2 F
NEOBBPEL RBITCREL BB I LARENE. & OMBEREI O RN RPEREE L Y
AFATIVT, AFA-, PAFATIVORHI2EL ok, Shbik, A FrEOR
redic, TIvoLtAvibkziaxr—puha b, BHBBHELERAXRES R
ik 3.

—%, SFEHERIL, B 7 ricovTi L RABOERERL 220, FRAREERE
RAFAT I vHRH/DEL, BFESHoE r oiVWHEEIRR kv,

Fh, VI AFAT I VOSTFRIEHOD S b, #EOIBRRIC X - T, FNBRIGEE T4
stFE— Fo#imL, Wdme— Fod T3 LI IRHEIC X 2:8RA»H 5 - b
ok,

F1 AFWEIRT I v—a ) ko o ERT) &

55 F HARE)
Ci-Ci stretching Intermolecular vibration
Freq.(Force Const.) Intensitly ) Freq.v(Force Const.) Intensity
. cm'(mdyn/A) km/mol cmf(mdyn/A) km/mol
Cl2 512(5.401) 0.00
NH3-Cl2 445(3.669) 92.6° 162(0.087) 99.9
NH2CIH3-Cl2 424(2.977) 156 159¢0.112) 82
NH(CH3)2-Cl2 406(1.371) 153 148(0.077) 101
N(CH3)3-Cl2 370¢0.773) 493 136(0.077) 131
oy H,C 146
H,C,_ dsh :3'51; H oo A4
109.6 ¢ \ e 105.5
(1162)\~ f\(lm 3)CI (2] Cl H3C N (I(M.?.)Cl Cl
1HLs / J 2454 z.zw 156 —" J 2393 2.7.47 TEX) )/ 2.354 2259
(113.4) \ 993 (116.7) (1.993) (114.2) (1.993)
H o9 \ 1022 C C
(LU02)  (100.0) Hy ”"' (1083) 3 o
: : trimethylamine-Cl
methylamine-Cla dunclhylmmuc -Cla

1 AFIVERT I v—oy v ikko R uilig
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4. PAI = L-F PYDLZRP I 5RY —DREME L DBETFIRAE

[F] F8, v—9—5%, BEAMALORECL>T, £B27 9 2 X —ICHT 2R
WIRPREA ISR > TETWS., Lo L, &8, FIKE€7 7 2 2 — ORI 5
v, AU, F SR OLOEE I A— T LILFILT, AINalBE 7 I 2 2 —DRE
Mgt Rkoszrr, Tof A vikzia¥—%, ERERLHKTI 2B LTS,
[5tH %] Bauschlicher IC L > THIEEENTWETA I =Y L7 5 X2 — (Al,) DHEER
BEICLAENDD, AlL,Na(n=1-4), Al,Nag(n=1-3), AL, Nag(n=1-2) Lt EDHhF
Fricowt, REVEZHEREML T, BoBlEL koL, SCTIHERIEERMYL LT
6-31G %53 0r, B Hartree-Fock(RIIF ¥ XUt ROIF) Hi% v 4.

[ERELUER] M1, &7 XX —0RIRERMETH Y, [] X Mulliken
gross population , () WX EVEELZRLTVS., WFROEEICOVTDH, A1275 2
Z—IC Na[RF2EGE LB ERD, ALEAT, TDO Al 75X 2 —DiELZR-oTWS
A, Al-AlBEREIRE < ;ro TV 3. HOMO %3 Wik SOMO 0BTk, AIfUICBEL TS
b, 4+ viLTit, COBFAFWMYFELNZ I LICED. ELTHF+ Y ORERE T bk
OBHELFPLTW S, {LEREEICERT 5% L ALbNaT, TOLFED? S, 200 Al-Na
a3 2BFRAMICRoTw3 I tatbd b, ORI CICItERBEEIRE
bhtwd, HETCROEREAF VLAY —2F O ORRIER L T2 b, Ei
MIic—% L, ASCF BT d ERIER L oDiIHTCE 3.

70'327 (+0.347)
0.205 0.04) o
foee), Na 004 Na
Na 7 e ‘3’7/" Y
~' . A
2] (3 AT o L.y
) & ) -0.072
-0.089] [+0.089] o/ 48.91\5, A= »\2/ Al (0.72)  o275] p)
3208 Na 0182 fo> (0.46)
' Al—————Al wwé S ?
s+ (0.0 2.764 [0.109) RONVAS 2\
(04 2 ©49) 0.072 " A
- 0.100
As L o7 bos "AI—2.8
n 2p,
3.546 A A
[-°A°|751 Na Na Na Na
(0.762) 3.107
.‘4.739 3.131

(0.611]

[-0.271]
(0.39)

/2583
Den (22;) A|| Oy [(3:%‘ a0 b0 coura
o.165] Al,s 2 97 ‘ Aliﬁo_Al (0.444)

(0.019) NS a A
2.900 2480 “Na woa79 1+0.208] NS \

Al Al Na (©0.015) Dy ('A1) [ao:ua]
-0.486] 0.486 } . +0.
1(0.819; ['(\';.151)l ) ! . (0.037)

Co °By) Dan (‘A1)
- v
Deeh sy

K1 TAI=YL-F Y YLIRS 7 7R 2 —0 RS
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5. Al RF, AL 4> DkFo 5 X9 —DERAZE

[F] B, BEEb % XU Hertel 513, 1,23 BOLBRTF LKD 7 7 22— M(H0),¥7
vEZT DI T AE— MNH), K2 TRHEAICHIE L, REESA F vkt r¥—0
n KRR T, AT AIRF L AP A A v K17 7 2 2 — ok L Rk
FAAF—, A F VLT AAF -2 DTFPEEIC X > THRL .

[#:£] GAUSSIANSS % v T, 6-31G HERBIH A v, kit UHF T, A F4 v & RHF
CEEREIL. X O IIHFBDR LI L THIRTORDBAETH S = L 2 HERL .
[R] AI(,0), 0% 1 IR L&, 85 1KSTF 2R, 3 0B DKIZE 2
BT S, SO XSy Hof 1 AoKkiciird 3. chicsxiL, [AI(ILO))S
i, 3oBDOKHEE Al ICEET 5. ko 4 Bikix, 4 oBoKik 3 DB DK X
ICEII LT, 7922 —&lkit C,Td 3. [A(H0)jolEIM 20k KEHEDLD,
C,O%EELZ b oTW3 ., H1EOMICO VT, HMUMEA 7 7y FICEHATEZ 3.
Fhdhs 52 X —ICRAMBFHO L OFEL, 3, 4BIETIK O-ALO FHEICHREICIA
HoTW3., MOKFZAAF—ZEMHIC X o TZIEL, MR LTwhYv, &
R H019FHboRMzFA¥—pEMBUC Lo TEILT 5. FAEEAF VLA
AF—O n KR, BEOLOERBRE L —BT 3.

! 2.116 .
~— . 79.1
2114 / 8417 %113.9 /é? /3(;3 1.6 ' o
= 7 @ 209 199, r&@/ 0.954
f/ag Oy#lwg
& L
111.2 Lo.9537
Figure 1. Optimized structure of AI(H20)3 Figure 2. Optimized structure of [AI(Hy0)4)*

The values are given in Angstroms and degrees. The values are given in Angstroms and degrees.

6. DM OWIEIEE SiH, , SCO, FCO, CS; A Y DBIRIRED K F v y A2 A ¥ —

Him e By, BFHEBIEETF X <7 b Lo, fb.
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tERBOoOHHWERICHET 2 ERHOKR

%CSB ﬁ’@ . . .

= yo.887 Theoretical Studies on the Dynamic Aspects of Chemical Reaction
o,

&F 39,600

OWwWwMWH, MEWHM, He—%, #HHFE_. AT R, REE. 5 #E
EHEM®., SEH., LUOoHF W ERB (XKI)

1. MEEB: AR ITINV—-—TREWCaDb initiofFHMBEEEREVW., LERRK
OHHWBEEBRIRUE O TFTHOBEFRBCE I»ERPIMAREGT> 2 2THNKLELTW
3, BAMT - LULTHUTO®BDODEWY EF Rk, (1) EEREXRBECEHT ZERMN
RIEEfR (IRC) 2HVWIRGHMBIIF (2) A7FHEaKOY4 372 (3) REME
ERAIKESSBEGZYBME
2. MR G®. BHEH GE: AFUERCTRT VY Y v VE O EICEGAUSSIANEE & U GAUS
SIANB8T B VS Ak AWk, IRCOBHELLERIAVF -—AREOFHICR., Zhdofic
GAMESS 7 2 /¥ S L2 AWk, WHABPNRETFTREO MBI ICEGAUSSIANBOR U'B2IC B B &2 Y
TNV —FVvEMFIMRXBZIEREDIITo R,
3. MMABRR
(Dt RIEEBRCHET 2BMBHRIGEREROEZ AW 3 KN B KN
REN;AV-9"-2A W, REEL ULTRBVAVG-V-BEBEEFRCELEREEE2Z 05
IIARERATR IR I VELNESEORLERENBhEEIZ LN TE D, KR T
B ZoV-9"-CVD7 Nt HEHLEZORBB L LTIV MIREBEZRFLEXRER 2B -,
K2HPORIBI-ITHSEBELEIVIERIE TS 2, % TSIH79 e & CRRIH9-12
ONWTRET 2. RG9& I1ESI-NEAERIFIRBTH 5, RIGIRTYETE D K&K % ¥
ETBRIARBETH 2. RIGIOBZYIVED KERFR2VWIRTEMT IR IO TSi-SiE &%
RO IR TH 2, RNOLIVBEBRBEKCLREZIDVDBEWESANIZ, RB120L5>2BHEA
W E> THPRIESEEFORWESI VISV INVEEZ2HETNCREROLENS Z LN RBE
N3, —HNHFY 1M EITRIEL3-152 R %5 & RIEI3DY5yh b Kk FEZF & H S VI5y 1
FPHEIREPROEED T SI-VEALERPN-NEAERRBRIEIDVD S WESAD 3, K

Table II. CISD+SCC/6-31G**//HF/6-31G* Energetics HBOR IO E R T HAHIYV IV B I RIE16,.1TD
for Si-N radical reactions in kcal/mol ‘75‘/\7\/{:77)) ) g[ % ﬂg— = }i ]f[‘_,‘_\ % ﬂ: &_ '3- P }i ]E‘,‘\ 181 &

No. Reactants Products Ea AH AHese/aHme B YINIV AN AR B LD B I D B B> TWB, 20O
BIZYINIYV IR A D5y v vy 5 0 Bl 2k & RIS
9  SIHs+NHs SIiHSNHa+H 31.3(32.24) 11.4  7.5b.¢/8.44
10 SiHa+SiH4 SiHsSiHs+H 30.3(31.7%) 18.5 16.70 WEo TV INZE BE X VNIV IMVEE2E5 0 5 &
B ST S 6.2 EE/TEE XN GV INGERB R RV REERE LT
12 2SiHs SiHsSiHa 0.0 -72.1 -73.6%
13 NH2+SiH« NH3+SiHs 9.7(11.38)-15.9 -13.0b.¢ SFhirdhErornw, 2herEmidHEEBE L LT
14  NH2+SiH4 SiHsNHa+H 14.4(14.8%) -4.5 -5.5b.c/-9 4d l)ﬁ‘;ﬁ_\ 16+9\2)ﬁ5§\ 16+10’5_‘ 1"47»& ‘a— 5 Si-N\Si-Siﬁié‘
15  NH24NHy  NHaNHa+H = 69.2 45.3 35.2¢0
18 SiHe+H SiHa+H2 7.7(8.7%) -14.2 -13.9%.0 YREEREMEFILLOLRZ, ZNADHOD E #HalEE Y T h
I NHMH MHH: 18.4(18.52) 1.7 -0.9¢ H 18kcal/molR D O FHEH I -THEIHTE TH O .
Chain I in Figure 3 17.1(18.0%) -2.8 -8.3b%.¢/-5,54
FICEBEARIS I S 2SI-NEASEKRIEIY4I8H = 0 2.8k
cal/mold R #EME W, REBARKTH 2 EERIT2IC &
28i-SifAERLIDIBEIDBELI R T W DB,

Chain II in Figure 3 16.1(17.5%) 5.3 2.9b.¢

aThe values in the round bracket are calculated using the

highest energy point search at the CISD+SCC/8-31G** level
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(2) HFEERKRDODYAFIT R

BH E— FREREG BN (V)L NI RIS xt LT, meta-IRC(intrinsic rea-ction co
ordinate)i & &2 A W, (NHs - NH: ) EH B HBAER 2L CH LVWERBBEREL &,
CORBICR., 3ODEAMZBE., EFBH(ET). Fu b+ vyBEH(PT), KK &k & (HA
YN BEET DI EHNEBRNVWICHMbOATWS, CTHAOERMNBZ L BRERRERLEEBB IS W
ETB R LHARBOM HTHRLEBRS TWD, ETERBWITIRGHRBCIEAXKZER L., —HFH» 5
A ~NDOBEFBHAER2ER UNHs " NHa N L BT 5, — /. HATWRCTH ARMBEYE T. &
R D, (NH, - NHo) " 88K 2 £ UNH. e NH O BERET 2., 2HABR 2 = 3 )V ¥ — [ &
28k THF/4-31GL X VD FE T 15.8kcal/molZ 3 A TH I L FHMULE, HLF 3D
DRBELBRBRA(MTIAMORBREEET I L2 RE LR, — (1JHAMR

S THBELETNZ2CTBRO"E—0” T2, (D)RF v vy VHITOMBH 2 TPH 5 HABRE O
BEOEBBRKE(IS)., HMBEORMNE,LD” 0" IPTH 2, ¥BORBEHEL L
WL T, BEOISHCTOTPE AW RTPEDRCH, ZOHBAEEOISOHHE 3 >0TP
CAHLTWS, Hig, x4, E—0TPOEFHLHOCTHBEMNETBE EHABREO R £ —
FERBECBHBDEETHIILERVWELRE, TR AOBBRIFREEBRNY 2 R
REBRWPT S, ORI EHAC(ISS) X D PT(85%) %2 M A L T#T L., ETRER TX 3,

(3) FEMERRALESKBGEE BB
EEBEZEAKORRECEDRVWE AR N —WHEREESREEBIALTVWE, ZRL4EE
FRERLOZDOF AMAEFRL LTREMEAA 2R LW, BFHEELBE M %
Totke BFIFERBEOR FHER2H W TDXRIH extended local vibronic constant

(ELVC)WR . BMEMAEAEA2EH] T2EAMO TTUTO LRI S
f'é,=(x:I%'xsh(xxl%vgj"’xgﬂ(x.l%lxx) (1)

ZZTx . f, 6., VenBEUGREZRELFE FH E. dynamic FockI@E F. R Fad Cartesi

anfEfE, B-BF3ARTFT Yy VBEUT 7 -0 VvRRBLEXMHEAEERA» > 23 28 FH

BFrr &Y. X (1) OFVELIEBIVTE2ARZAZTAELV COMTE D, 2EFHH %

Pobl. 2BFBARBOETCA T I2EBETFTEREORBFER I THELHER T ETHBHT

B xMNdH s,

ELVCO B FHEFEE ROV CERBZEKEME R VFLIVVO E7 04 F [CH.CXCH21"  (X=H,F,
CHKBELULTRHF LE, BEFREEHCELTE., EF 2 M-tV T320&h 2 8FH
AHBAL. 20D 1IBFHESLOMEMBENREIROBERL U TELVCHES T B 2 N
bhok, BEMEEREFRCHLTIREFRINZEIATZIHFLL> TKRKERELVCH BTN
CHNZE EFRAVIETFOEARL LD THRMMWITAE RELVCATF O N 2 FNG Mo 2,
4. MR ER
3L 16 .J.Math.Chem.,7,95(1991). %7 7 8 A . EH.¥ KA. 1% . Chen.Phys.,156,79(1991).1f
. 8B®AK . FA HH. LB, B . J.Chem.Phys.,95,4136(1991). 32 76, JI A . B W . & H. & K.
i #% .J.Phys.Chem.95,9647(1991).3 f& . B # .40, 1#%.J.Phys.Chem.,95,6849(1991).17
XE\EQ}’\{?‘[J_lig\Int.J.Quant.Chem.,40,435(.1991).31‘5‘@\ﬁ’ﬁ#(‘Luig‘J.Mol.Struc.,zs
1,291(1991). 3 16 .M AW . 11 % . % 3. "Molecules in natural science and medicine” ,Elli
s Horwood,375(1991). 3 & (k@ JU K B, % .J.An.Chen.Soc . FURI At .3 16 .8 Il . {E K
V¥ . Can.J.Chem. FI RJ & .

SR I s N S X
AL« @ W ke H ©

-
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- EFLRFIVYLEHOVENDTFHE
l%cwﬁ@

% 9,147 The Use of the Model Potentials in Molecular Calculations
Ex 20,000
O#FHET. = #F ke oK — (k- 8BH)
1. HEEW

CHhEFTERFECHUTETFLARF VY ILONG A - —2REHHED. ST F
BROEFHETCTFAIRBIT>TERY, 5FUE3. Na l OBEEBIUE—MERRBCEIT 3
MRSDCIHBRODVTHET 3. '

FAAUNS AV ZEFRTFOERRRE ('2) UEBRHWRXZEBREIKHEIAL TV 3
D MEEREBEODVTRBEELISEBBPEINTLRL, ZhoDHRFOERERRBIEI AL OB
TH52DB. AFAVHRRKRBIFEFHEHEIRETVWEZISTUE. EHR 12 RREKLV D
LRIV F—HREGE<RB, CHda_20RBOBARARFTF Y Yy VHBENKRET 3T,

JHEEECHERELCOMOMEFHORLDPRZRZOBMABRFTF Y vy LHBUREBERZ2HE
U B—WE ‘T RBUIFTOEARRBRERS, 22TW. EFALERFYY s LERHA
WESCFRUMRSDCIHERE>T. NalRBToREEBIUE—WE 'S RKBER
WIBEZRFUVVPILHEEZRDTRRZOETR UGN, T BEIILY —DERRE
WX T 232 RFEHNEHEKRD 3,

2. FHEHE

HE T, NalFFwit 9 (2s22p®3s)., I HFWRWI7MHE (5s25p°)ODEFR I 6K
HoKL, BOVOEBEFURUREFLRFTF VY SYLTEEHRA R, RBIBEFRIENAODE
EEEU R, ERBEEEUTWE Gauss BB HL, 1AV RBEERISERTESZ LS. E
FROLVTHEDREFAOHABKR s,p,d oW 2P OBEE2MA. Nat(21111/721111/7111),
o@31111/721111/7111) & Uk CIHERIVWUTW],. SCFHETHEOINLWEBBOE T
RE»>ODI1EFRU2EFHERENOLEATOHMEE2ER LR 1A VHRBEHED
REERARARRESD FIKBABITZILDESRBEABKELUVUT3I>2ORME 42,2, 4a,5a,, B&U
5.2 B BARE. AR 707 5L R TAMOLARUMICAITH %,

3. MEMRE

BohhRFyY s VHBURNIRZRFETEIORERZEZL. B 'S RBELEY mini-
mum 2H 2TV 3, COMBEIPoBoh R ERRBLE TS, FHEMEHR.. EHRU
HEEH (wese Ba)s WBFE— XAV BBIILF-0QER2RIRXRAL. RRES
FUSCFHEODERLUBE UL, SCFHEOERIBRRE2LISHBEAULTVL S H, MR
SDCIDHRUIIAIRELURINT, RREDOD-HUEBR IS R>TWV S, BEERBLR
DVTORRERKR2WHRT. SchaeferFUWANT PALOBEFTH»S 2201 " RBOKF

DY SILHBEINEBRTERZEIL. DERBOKRKF VY LB D nininunk B2 R RU
TVW3, UL, BoOoMBREBRENTIZIRF DYy LHMBORRERRIAERAB &
STRDONTEY, R2OFEBLUBRTESIISORERBWRBEIBSIATLRL,
2 SEREW Re=13.5 a . FTHETHEI > TWBZEBhH» 3, T OB HerschbachE @
MBEREFALDODBHEU LRc=13.3 a.u. & A —~HBUTWVW3, ke ReHTD2DDRE
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-0.1 T T T T T T T T T 80 = T T T T T T T T T ]
o [ .
1pt E ~
P . [ A 1D+ ]
2 S ]
s 2t ]
R 4 E L ]
+ E g0 | b
=] = r ]
3 R ]
X 1zt [=] % o
o L
a 1 1] 1 1 1 1. I | PRI BT -10 [ IPETEPETS APETTATE AR | P IPATAT AR ! | IR A
- 32‘ o” lllllll x;.c 4.0 20.0 2.0 3.0 1.0 20.0
Ne—1 Distance (2. u.) Na—I Distance (a. u.)
Bl1. NaloKRFrYY v LH&E H2. XEFE-XAVFOEI
1. EERRE 'S+ W20V TOoHR £2. g 1T RBEZODLVTOHR
SCF MRSDCI Exptl. MRSDCI
R.(A) 2.745 2.733 2.711145 R.(A) 6.49
we(cm™?) 252 256 258 we(cm™1) 39
B (cm™1) 0.115 0.116 0.1178 Be(cm™Y) 0.0206
k.(dyne/cm) 7.30 x 10¢  7.50 x 10 ko(dyne/cm) 1.73 x 10
Dipole moment(debye) 9.41 9.21
D,(eV) 2.98 3.07 3.00
3.13+£0.1
3.15+0.05
3.18£0.01
3.26 £ 0.03

Mozl -—2 AV(Re)=0.13eV ELosHE D RRIE

H2RlRUEBMBFE— XY

P ORKEFEHERU &2,

0.10£0.02 eV E KXW —HEBRT,
RECOEFETRUEDBMBIEILTEIEF B H
PO EE.41 Debyeld EWIE 9.21 Debye ¥ &< —~HUTWL 3,

(1992)

ph B, BREBFE—XY

4. R -HREHEE LT FE
BH. BXRELFE2E62UFER.199 149 HAMIR
BA, BXRIL¥L2HEE62KB2EL. 1991 F9HNLMK
ZH. BH. BHAK Surface Sci. 242, 531-537 (1991).
HAR, @BH.ZF THAEXREOYE)I XSHKRLY Y -
FwH. =Z#&. WR Canadian J. Chem. EIRI
H A Canadian J. Chem. E0Rlh
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KE#hERF. EEEXFRVZOEF VS TFOHAEERA CHE T 3
/5 CTS % RFREEB LU FNBER L I2HR
% Jo,778 | Studies on The Interactions of Water-Soluble, Biopolymers and

BF 10,800 | Their Model Molecules by MO and Molecular Force Field Methods
O%A ¥i - BH &8 - KR BX - $@F HKHE - #iH TH-

NK| E&BE - A#H B - E3 # - A RA - BE B8

MoBC - #k Bk (KEKRIX-I)
1. BMREREH HNE

A7wv v bRAKORKRERBIIEREEN BREES-7IV/VBEEHE. B &
vy v B BEEBUZRTFAN. 2THOHEEEAIK > W Tab initio MOFE I & v
HHMPHcERL, EERLPOSBOAMAERLIDETREN LR T Z CEEENE T 3,
AEFOHRTR, ORBMEEM (FHEBNEEMN) coEBERERIT> Vv TMHE 2 E
CHEENEROTREEIBELEREL ZThidsbliclHEdoEERALEZTVY. BEEMo
HEERH = 2 V¥ - %R & fo QOINAt IR BEAREBEBER 5 v v s B (kaby, 77 0)iy) & 0 5
FTHMEEEAZEZRI T 2D, CHds vy "7 BHBEBELEENRTVEIWVEVBE CEH L.
KR Leiwisye kI LABREEN EOHMESEARAC>VWT, HEXN - 7Tviv& & % 0 &,
HEFRA *VF - LHEEMAEEA A VF -2 HELANE» DB EBERE S b
T TEEREL o @ TR~ KkFIERF T AL, HERIDEBEAE/LL L HE L. &
BhroBohikkflzsxr¥-LoMERISL L

2. HEHFE BRE®

ab initio MOEH B iz . IMSPACK%:., HE EBM B Ic @ ST0-86% A W /o & 7. MNDOE i
L BB BIMPACERA Wi QiBVWIHREEZBMOS FHEEN 7/-J-2 BB L o
QikBWVT THHzyEEDOET ¥E LT 1772y " yC(NH2)s* (Arg) 2 A V. BBREEN L8 F
MBENIF-J- 03 2 F @Il @k BWTL-Glycine, L-Alanine, L-Valine, L-Leuc
ine, L-Isoleucine® & WL-Phenylalanine® MNDOE K X v B E o B HMLEZ T V. B 5 h £
BEALEZEZAVWTAGFLOBEMBRSE2HFEL o

3. B R OBk R

OFMEHMWEERM (Adek Cyt, Adek Hyp, Cyt& Ura, Hypl Urali B M) TOKEH S
T XA NVF—RODVTRHE LK &4, HEEDnet chargeD H A X v EEXN B RE L %2 8K 5t
L. BRELAEEENOBERBIL 2T 1 - fo Chkb, BELLLALEBEERO tota
energy » 5 & HE D total energy ¥ EZ L 5 &, FMHEHNBEEHNEROKKRHEE = x Vv F
— 2 BEH UL, O R, Ade-Cytd L UCyt-Ural i BB T3 £ £H 100 kl/nucleotide
mol, 82 kJ/nucleotide mol® R & FE {bt. Ade-Hypd X UHyp-UralE B cid zh £h -13
kJ/nucleotide mol, -5.0 kJ/nucleotide mold KREM & WO, EBR I VE>hi HEN
2K T A2E LB LEVWVEREODHARE LI W—HERLAL hoEEXNEROEKSE
BEEzAVF—fiRPVT IV FEMcRAT 20, HAE EERK (-3162H v CHE
2T - TV %,
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@ArgD T zy-FvE E XN ~ 0 HE %

i 2w CTmajor grooved 5 O K fif ic Arg* " H” \C/N’\H
W T net charge density®d 8 M & b B & 1 nH +'Ir‘ HH
5 He H };l \%ﬂ e H &\\H\ﬂ2‘ \(?/

L 72 #Bohhka2sdRoBRBELLEE % ’(‘ci}(’{ e W P ”H3:°%C/C§C/H
. - e s H— W27 N7 | | SN | |
Pig lkmde FaBOARBEEE TN N P QN Nt e

LiNE B X Ui iv-Fly MM O KK W i ! § w1 o
. B _ . N Z N~ é\H 1
Giint - REEERME (DSC B E) gV Ty W ™
Ade Ade

B hEREEDE TTable I i .
— X . N . Fig.1 The optimized structure and intermolecular
L T Fig.lic R on 5 &k 5k, T77°¢ geometric parameter

v-Fyy WE M T 2are OMBEMERTA Units are angstrom and degree

R 2EFREFELET 32 EBRBREINA, L LTable I AL KL &I, Arg BT =
y TR OEREHMENEALLBEOMEIEM NG -1% 62.0 k] bpn 'O REFELE R L
oo E foArg Iy O TR OBRFZEHEEALALABEOMEEHIINY -& -9.8 k] bpn™!
ORFEMZERLIL D EHS Argld FI/vO TR OBRFZEHEET 32 LE XL L0 5 &
S0 ArgH FUUIOTHMOBMELEAT B L&D Ti cv-FU/BEBBOAKEZEHEA LIV -1
6.9 kI bpn 'OKEIALZR LA AHASDOI LR DSCAIELLD B S AMEEMERHIIN -
EEWVW—FHERLTWVE, Lido>7T Argd 77 zy-FvEEXR OMEEM R, Arg » Fiv
DTHOBRALEELATIHAEERARRNE L2 B bh - fo

Table I AH, estimated from DSC measurement, interaction energy, AE and
hydrogen bonding energy, Ews obtained by ab initio MO calculation.

__AH __AE _AEue _
system KJ/mol’ system KJ/mol"’ kJ/mol"’
DNA(GC cont.26.5%) 12.5
Arg- (Ade-Thy) 62.0 -7.4
DNA - Arg 18.9
(Ade-Thy)-Arg -9.8 -6.9

#) mol here means mole of base pair of DNA

@ L-Glycine,L-Alanine,L-Valine,L-Leucine,L-Isoleucine® & ¥L-Phenylalanine~
okflc2>0wT, KGFLoBMEREFRAAUE» B O LLBERECDLVTHRA L %o
FREAME L 0B SN LIyIvt =N 55-9-x 148, L-Glycinei* 9.34, L-Alanineid -4.76, L-
Valineid -18.8, L-Leucineid -23.1, L-Isoleucineid -29.6, L-Phenylalanineld -26.27T &
- 1o Flxvive -0k j-x 2 VTR A -BABRBEMEEMEAE T 2 v F - A Wse-
hydit, L-Glycine® 0& 4 % & L-Alanine, L-Valine, L-Leucine, L-Isoleucine® & U L-
Phenylalanineld # ©t # 4 -35.0, -69.8, -80.4, -96.5, -88.1T & » fco & o BB AL #H &
b & E L A ®ASAscid. L-Alanine, L-Valine, L-Leucine, L-Isoleucin
e ® & UL-Phenylalanineid # h £ H 2.87, 9.12, 14.7, 10.8, 21,2 A ® Th » e <
No M -BAEMEEAEAR T 2 V¥ - A Wse-hyd& fI S EMEBEASAse BT 5 & B
AN TOEMERCKREL TV I EBbh - o

R -HEREHAET R TE
2, B H EIH, A Journal of Physical Chemistry & & ¢
®, Bi, BHHEH B A F40BEFHFHAEL 91F11H B
BH BB ¥4 ®H F40EEFHTHHREL IIF11H HEWL

x

ETREN

&l
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0

3%

3

. BB L X L T OO sy o 8% 5 & B S WU
A CUS TR
15,66
? le'ooz Molecular Design and Reaction Control at Electronic Levels
a .

FRIEHR L. FHB., K#EF. AFR_. ABEBHL. FTNE—- FOER (BB AT)

LIt E® - mE

CEFORRBEILOHMRLIY. Vi T LG AHOXRBELPIAEFTDRRXBOEE
AFTHBIERHEIMPRC VR . The C-CHABMODY I IFTLEBELIREAN TS
V., ZORBEAENVNULBAAORLEEDEUHELLRBZERVELVR 202 RN vino
TONYOUTHBFHRULECBELVILEOFERTERLDEREU 2o
AMRRBOTE. VeI FTLERELOBE AR - REAHLAUVTREOHBRR2LVE
PHDBDRET SRDE Si-SiIBIXUP-PHEADIETEERHT 3. Y7 0bFYY S Y(36-
41 keal/moDWE vy 7 o7 N2 (27.5 kcal/mol )X dNRNTUTFAHAIR2LF—WEEL —H
v bPYRAT 7 ZEEW(GB.T kecal/mol),

W CHE - G e Bk
Ab initio} FHEEZBFAUT EFHER2ETEBO—REATET.

v = Csds + ZTCro71 +
EERB(POITU—HOEFHBEAORKOUBUELED TV S, EFEERE(S 1)UL
SEHBAOHAUPEPSNOBREGORBANUE~ETHIB > LEETH 3. HAEUH
EE2RTERNELCGHREALRSZ ES>CEHEILU 2

op

LB AT EE R
VzIFLERERCHIET B3 0-0 4B ARNEMOKE2L —vaYaER1ZFEU k.

C C /\g\ C\
e S\ cc /;\CC

cC—C C C

-0.011 -0.002 -0.016 -0.011

. . i Si
Si Si O N
N e A\ Sil7 Si J\si
STTS g0 g s|/<\S;S'

-0.006 .0.021 -0.013 -0.022

| R
P R R N
A SN PP /\p

-0.005 0.002 -0.007 0.001

1. Yzx L ERBELOREE -RESGHE
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VI FTLVEBELORBEAMUE. PYYSIYTUEHFTUN ZEBRCRICEEWRR 3,
ChE. YIOTON R BBEZORBAENBTEIZ 7L I EABHTH S, UM
-2 T COBTHBELRE ZEBHEOUVTAHRENT 3 L0EMITETI LE % 60 3,
RIE RETLTVBVTAIIALY—OHERBE. Y707 anNY0RWEBLY 10 ke
al/molPAEREV, Fhe REAGHUEUNERIVBLS,. COATHIAIYEHNBH TS
% TORYD. FAAYTRZBERENEBOUTHI 2ALE—1X 1| kcal/mol BE U » 7%
VWOR., YIF YT 20 kcal/mold L&H 3., FIFIVYSFIIAFSVOREAME DB L.
HEOU TP FHEIL I, UTFHI XA E—0HEMBUL kcal/mol) & o

PIVRRT 7O REEGHUELS. COLATRYIVEPRTLEN, ZEBHETEZ
DRAFEOHEHMERUT. YIOIPYRAT7IYRFIIRAT?»FIPIANFSIYTUR
GRS, COCEE. ZABOQUTHDBEULSLENINS I ERERT 3. BB <
NOSDUTHILRFLE—-WE. FhFh 6.7 kcal/mols 22-25 kcal/mol & Y T 5 7L H Y
RYFGIRLKBERTEDDOTERY. T MERMETORBAMUEHAHELS T VD
hod. UFA0OBMUEMBETELL, Tohkd. ZEREHEROUT HI XU —
FhAAZERTO T | kcal/molfBE & /N T W,

CETOVIITIVERELBREEGH K3 ERW.
VIIFTLOEBRKBEEILEBOLIECER(s1:20) ULTW3R
b H o, HMEEHT S (s BiEEH D) T &K
3 (H2Z8B) « Uk®HosT. mMsBAZTLEE., T4b
B, R EOsENTVEE. VT LEREILORE
EHEESRY. UVFARrEETET RV, c o*

Si-Si#HARHITPIERBDENR. YIODPYVYII. F = 2
FPIVIFIFIANFNFSIIRBLOTEDWCsp? T, MHHT S
FIWHYDspt-ty spt- 5L BXRT, sEB|@mVe —A. P
PHRACSTHPZIERVUEE. Y70 bYRAT7YTsp!*: FFPIRAT7F
FSYTspl®tE, BEAEMETH S, ULEB->T. YIFALERBELIVS
BORBEEETHY. RAT 7Y TUHEABECR S,

X FLoHEAMO TEFHREBELIRBEEANI 0B85 0. &

SR EZORBAMEBAAVIAOMUHABERES 3 EVIREL. FFEOHE
ST—EBRELLVR COHFLLELR UVIFF0BEOAMST. Th i c%?ﬁ%hn‘i
5TCH5ohoBFOEYP VI TV HEAHOMAFHOEEEZ2RET 5310 TSH 3,
BFOETHEOHAR>T. RINOYUBLFHBEHROHRLECHBRLO>D>ODDOLHBHTE 3,

v
2 N
[

4. %% HBREEEERITFE

fREB L. BB EA. FNNE— J. An. Chem. Soc., 113, 7144 (1991)

BH., FBE. -8, A HE. B FEE J. Org. Chem., 56, 6556 (1991)
EfL FNE—- RHIH EHEE WS

WMERL B2 zA NBER RBREFE

fREHR L BO2OKFEFE L IFEIHALKR

AEf@ -, R#HE . WEREKR REKRL P EOEEERLEFRHE IFLIAER
HEH#EF, REE-. SHRAF HMRER REHL FOIEMEEFRK 4FIHFKXK
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RE-RE- 7525 - 0BBTOBFHELY A F 17 2
A AVIe 1}
S L5 796 Electronic Structure and Dynamics of Surface, Interface and Cluster
r;-lcf y 8, boo in Electric Field

ORHE f. M4 P& %7 K. Hk 2. &8 B LK B (RKE)

1. HEEHB - AR

BREOEELN Y2 LVEBE (STM) ORET, RANRKABLITFZTOREFEROHK TS
M SDP B ELIRNL>T&hke LHPL, STMTHESINWTVIORKXBOBFRET
55D, TOROFEFEBLRLT LS B LAY, 2T, R - FTHOBFRE:
BE-FENACHEL STMTABMRATLWELP»ZHOARKTEZIOIEBART v Y= b
DHHD —2TdH b3, CDhdHD, UTORRODWVWTHREIT » o

(1) EaBXFBLOBMEF /5774 POBFRELELSTMHE

TFLY - A REAVEEBEBEBRE LRSS 774 PE—BRIRKEE®E B N
TE3H., COFRTWR. 747 YDV 7 e Y FH#, STMTOETVHE NN
s D3 774 FERERIUEEERT. CORRRBR IS 7 74 FETH EOM B
AW T W3 EEIOAEN, TOFMRIRESC DL TRV, £IT. OXKOD
BFREZFA B DNy FHEER2TW. STMEXHEL 7o

(2) BREXTOBFKRBELS TME

ZEBMEBEBELAAFORBTFREOHAER. BRNC S EAN S ERKEVWEETSH 3,
ZFRBEFLCBBF LAY FOMELT, 75774 rEoxvy ErvyayF, REEHEHEEE
HLTWwWBRMELT, RRRAKRCOFF. Y EVYyFFHHEBRFELAREDVWTELEHLE
FREB LTS TMBEIHEL 1o

(3) SI(L00)EHRXB I BHI S X7 9y 7TTOBTFREESTM,/ STS
SI(INXARERAL L ERN LIS (OPAST U DODIULTELREDO —>TH M %
DRy FTRDVIRPENEIRLATE S, BRERNIKRBIBEAETL DDA TLR
Vo BE. STMAR2HOVWTR y 7 70BFREVFHA ARG SE LI KA - T &7 %
T, SiI(I0O)EADPRF » 7TOBFREOHEZITA » 1o

(4) Si(111)V 8xV 3-AgRE DS TMH

STV 3xV 3-AgRBER OV TRUFM P ORABEF VS ZFAS AT E LN, RREXE
ETANTHPEAT B3 EIIBEFVRIBAL, TOBBERSDVTHREVHBRETS - ko BE. &
Folki--TRESNEAHBERISCOERFIEZICHE T B2 EDL S, COXRBOHEN
BEFLVEEINATERLY, STMRBESDVWTOARBFEFEE oW >2F. —RBRFBE
T35 BEbhTVWh, 2T COERTOBFREOHELX*E -—FENLTRVS T
MDY 3ab—va Y% T3 ETCRREDUERERTT - o

2. BIRH& - HEFB®E

ZFHOBFREXE —FEMN R, EEABEMKELEISCDV-Xa-LCA
OBEZAVTHER2GTFR /e RBOEF NV ELTWRSlIabERA VWA, T, STMEEX
H LK. PR AVBHROFE T EBardeend X E A VL fo
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3. BMMAERR

(1) e BXBLOBEFZ,75 7714 POBFRELSTME

$2F. 2BXHEMELCTIICUINRBEENYD, 2D LRSS 774 P2 —RBRELBAEOD
NY FHBEE2Tofeo OB 75774 t0EFERh TRV g NY FRTIiOIN v F
COBRBBRICIDFLOERZRZYSZE —FH, SFEVTVWEr Ny FREZOEZEX
FRNNV I IRERLLVEF TR Y7 P T BERESDIrsT, COBRBRERTESH TV
BNV FRBEELS KT B, ok, STMOEIBE 2T &b, 7574 b0EREHE
BEoMEAPORBBLOAELE, hi3, ERTCELNAETLVRBOBEVHORAYWBE2HY
7 %o

k., EBEXHELTNUINDRAEOBARKDVWILIBTFREOHERZIT L » o % O
BONI(MIDAEEBOBELR 7574 PETHONY PHRERBRRBEALEORSG TEILLR
B, B—DZENHLR TS 757 74 PCBHIBH T I2BEEDLDOTHS I ENDLD
ot HEL, TYVNT Yy —vOoOROKARLBWVWTR, 5774 FETHEoHER
BMHEKRKEL, 75774 banNy FiREFr o 7HBHL T EBDD > fo

STMBIB, "4 T7TXBESEVWEERLRISI 7 >4 +PORBERTERBRLCT. B o0H
HETh 7D, KEATOHABF » v 7 E0z 2 VF-HEBETRERCERT 2=/
BFoOHENA LN SLRAKEVWI LR, STMBOWHRBBREZOF v+ v 7 2B 3
BicdEdT s elbhoke V2 DY 575754 PTESTMBREZAKFTH BB,
TOWEBER, = AV F 2L X2 THEALLBV. CHARSTMBTZABKF B Z2ERD
BAHELRER > TVWE LD TH B 75774 F/Ni(II1)DSTMBREBRMNCIHEARS
hTwviRuy, BFREOAD> VEACHRBRILERIB S & FH S 2

(2) ZRERBDOBFRELS TMR

TP NVEVRFEISSI 74 PRERYV IV IOR - — AV icHiTEFKED
BAEFR 7o HEOER, RVEVYBERELAEL S 774 POREFFER. 757 7 4
FEBERVEVYRBFOLOERBLADLDRERALLETITHD., v EVYyH TR, REL T b,
BLALRLBFRETHE2 I EH Db oo e STMBRODOY I ab—va vOiR
0.5VElLEDd N4 72T, XY EVYOazHBEIY YIRIEAEX, A7 2ABEL QB L.
THOZrS 774 0B RLEID. ~VEYOREREFE—2oBE AL BH=ZAFRK
T >TK B ENDLDM T,

¥ 7oy Rh(111)-(3x3)-CeHe-2C0 BEOP B FREHHEEZT R - o HEORER. BFRX
BORMBEFENRVEY BT S, CONPROBHELTVE I LB bh e Fhe STM
BDYIalb—vaYDHER NATABEMEVWEICE (RRAFrvyE¥ryroasas»ia
A, TOHEBRBELTHEOHSZ WX Ry P BZARF L EBI A ALBILZ I Lo #HiT,
NATZABESNBOVEBICR, ¥HOCWENRYyEUYPRI ZO0ERHLIVWZEy PABZH
ERe#BRzEeEBbhofto CORFRB., ERELIV-HZEZFBTW 5

(3) Si(LO)BHERERBI BT B RAF»y 7TOBFRELSTM,/ STS
Si(001)D R F v 7HEBELCSIHTFARBP»P ORZIEREEEZREL, TOoOBFKREOHE
—FHEHEE2T -~k doic, BHELTMNNIFAERNKHE LTRH2>2 Y I X577
SA4—%2FHW, STM,/ STSDOVYIavbv—vay2fToke TDHERER LISV
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VISRV FEERTSERF vy TREESGBMNTH B, 2)SaxF v THT, RTOMMENER
Dl sFgd=—0rxy 720 Yy I/BRASHTEALZILRIBYV, 3)SaXF» 7THTODS 4
T - KBETLIREP SV, EHEBSTS THRHALAY-— 7 RBIORBR XS b &E
Abohd, Ty ANty Fra v rEREAVCTG CORBR2Ty THEIHFEES L
RF VY Yy e VR EIDIA—FOrs REVREELALSIDODTHE I EEZHAL

(4) Si(111)V 3xV 8-AgRME DS T Mg

SI(LIL)V 8xV 3-AgXRBHE O BFHREBLS TMEZEZFHF OSSR BLABEER cE S TEH
BlAiElahd, STMTHRHIALERFOLERBWERERF TS Y a vEFTbIL,
SO0 BHFEFOMIZIZAFoOTREFBEL TWVWE I EHNES »IRA - T

$h, BHOFERPEBRL > TS TMERNLEIHEEZZ T 32L& HbSi(111)V 3
V3 AgRAERLDVWTE-—FHEBEHECTCHANL BHOAEARIEBRREFL»SBI2BEGLRER
BSTMBIBLHNZIERBEIKS S 724 FPRBER>VTHRLTOVRMB, Si(111)V 3xv/
S-ARXAR BV TCH RABEERIBOLNSE &b D - T

|
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TFEOEFHELNMRAELEY 7T

- Ccrye e
£ /3225 Electronic Structure and NMR Chemical Shift of Polymer Chains
B 24,800
KB B (EIXL). BFUE (RIKXKI)., ML (R1LXxIL)., HHHmALC (KL
A I)

1. EE®M - AB

BhARBLCBEIESTHOLEY 7 P 2BHATELIZEL>T. NMRIEEY 7 H
BHEERIVAA—Ya s o20WTOFYyYLEBELTIBEBL hSE ChoDlE&E S
ECHBL, BHUHLZ2ARE2B22DCRERVNLBFEZAVET IO -FBLEER B,
CHET., COEIIBEAPE. WODPOARBTFOI*CNMRIE®EY 7T FBIUTF
VYN ERENBERL Atight-binding(T8) MOE &L ZEY 7 P EBEHEIRABTAHEIR &
D, BEATFTHOBTHE*EEFM I 2L HLEY 7 LIOHEETHW. FFFHODO'PC
NMRIL%ZYy 7 reBFHE IR A—YyaryPheliz senseHE OBHKEWL»ICL T
Efh, AWET