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AR ESFEEICMMVER O, REREHO T THRERIFTEE L, L
U BFIHCa RIS EEROHERNEAIN, 70T ILT4T 5 ) =D EfHX
N LI K OBEFEN—EUFE Ulc, FAld, Y4B, S THERHARROBFELTHE
Ul ZOBEETREZ DI ENTEAD > LBEOHELTIIENTEE LI
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FFLNB LI >TEFE U, ZOM. Br 7 —%2FIH UERNEHE LD
MibhE Lich, vV 7 —DRILIEREIDRARDDDIZ. BERDOG FEEOHEE
BEAZ LT, BEbFO2EKRMNZUNIVERDII ERERZE T, TOI EIZLD,
R LFED G TR, (AFEMROF TOMREER S ENTE, TOMREIWVEERE X
DIEE - CEAHEEIE (LERCEHR] ELTHELILES > TEBAETRABLTL
& Do

3. EEEETA4ERE 7y —DEEZEEZLTHELLY, 2O, 5 —3
ERIZANZ THNAE I EERINCERUTEE Lic, 2EMICIE. Z0FR, BREICO
DUy —REBDONTEIBRIANT XY HiZFKIch, MAIADEEHNTE
vE—DYIDEDEINTEILHIAbDFEONT Ulc, T, SEELOVHFLLZ—
M=V E =7 —DPEAINBEI LWL >THET, ThFETEV Y —IT, FHE#HE
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fo, EENAABLDARRBILIRFEREHER~NGELE L, 5 AL EFWEE
SANETFIHER LV / —BHEBIHRESINATVE T,

rldb, ETCRRORBEREZOERENMTCEREO—ZEIXENKDLD .,
LLWHADERNEE 2 EHBFINTVET, At vy -3, —RBEKR., Ft
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BB, ABREEEELT, 3ELIMBOERYM b, EFHERE VS
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(ERK 5 % 6 A&E)



2 EEHEIATFLAOERABLUHVE
2. 1 VAT AORE LS

Yy y—DYA7FARK2. 1. 1KRTEICARATERM-680HEX—/—a v V¥a—¥S—
820/80,DBEAYNVNFTakyy (LCMP) #ELioTw3,

GLOBAL LOCAL m_ S
M-680H J[s-szo/so =
Memory 128MB) ( Memory 256MB

Q [Channel
- Disk

135GB) | 83GB | |115.2GB

to Laboratories

H2. 1. 1 YA7AHBHESR

“M—680HTIRTS SAE, YVa7FH, Ny FRE¥ITWw, S—820,/80Tid~s bIVigEmE
DNy FREBEIFoTWVD, /2, S— 820/80?%TSS%E@&—Ex%ﬁarwao
CHBIV s TR7 V- Vil (BIREREEXRARR) KEWETa 7OERT 28R FEL FHkL oK
BICEINBTTCRAY Va—NT5, $LFBAEFPRABCLELTIABHE Y s 70V s 7L RE
BETYVRT AREEFHIMF) L2 TES,
+S—820/80 TCRHILELEI4GBEZAHL, BEOHMRTA A7 LAKLFEVSFT2GB/ BOEEA
HBHETF) ENTE D,
2ET1 4 5GBOBATA AVBFERXH L, CPUOEHELE Hb¥ TARBHNEHELTiEE LTV,
BRI FDD I%RD1 0 0Mbp sV —7LANXEDKSETEB Y, FFRARDBAADT E=HF
FeAT (5 TRHERIGERT. U EY 2aoeT. EHEMER) 0% 74y vv—2 (TCP/I1P. DEC
netk&) MEMARHICHS FIATE 5,
cRBEOKT A A2%E (83GB) 2HEL, FistodEEib— Y ofIck L Twna,
-TISN (RABEHREREZAY F7—2) 28BHLA V9 -2y M7 2 EATE 2,
Ay MU HEMRICEX TI SDNEHOKR X MERLYTRELE LTS,
‘M—680HTRBITNETOH—ERX%fFo T3,
A1 1 5GBOXBR T4 A2 (ERTEE) 2HEL. BEFTA A7 0AMFIHE%E o Twa,
CEEHAYATA (AGS) KEoT, A==V ¥a— 5 OHEEREORABLLTEEE LTV,

__4_



2. 2 Taslr oADMK
<S—-820/80>
25 A CPU% A A #EY-Var | #EY-Yar | ES (GLERE)
) (MB) (MB) (MB)
MAX | STD | MAX | STD |MAX | STD | MAX | STD
A 1 4 1 128 8 1920 0
B 5 5 4 1 128 8 1920 0
C 30 30 4 1 128 3 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 1920 0
TSS 3 3 7 4 32 8 192 0
<M—680H>
75 R CPU%4 & ERXV-Var | 38V -Yav |ES (iERE)
4 (MB) (MB) (MB)
MAX | STD | MAX | STD | MAX | STD | MAX | STD
A 1 7. 2 64 4 - .
B 5 5 7 2 64 4 - -
C 30 30 7 2 64 4 . .
D 120 30 7 2 64 4 - -
E 300 30 7 2 64 4 ) .
G 30 30 7 2 64 4 . .
S 600 30 7 2 96 4 - .
TSS 3 3 7 4 32 4 ) _

7L, SYaTRHTHTH 5,




2. 3 FIARERE
P=CPUmXa+ (CPUs—VPUs) Xb+VPUsXc+LPXd+DISKXe

CPUm
CPUs
VPUs
LP

DISK

BEOMHEIFLL

[¢ =T o TN o ui V]

[=N= NN

*

£CPUBM (M—6 8 0H)

£CPUKM (S—820.780)

~7 MVEEHROLCPURM (S—820.780)
HhHE

DISK#&#ERAEZ (MBXhour)

DiEY o

08/sec (KETRU . 0. 09)

.175/sec
.175/sec

045/ R=-Y
00067 /MBXhour

FAOFHARIIBIT2CPU I RMLA ) FIHRAEE, BToL )1tk s,

M—-680H P 288K

S—820/80 : 6304

7L, BURREIECPURMICH L4 0 0 A0l h ¥Tohns,

B, S—820/80TEFTAVa7OVPUNCPULTEBLZ2 5%LUTBRE. FIAAKY
SNELWBRTAHAIELIEDZIOT, FUCPURMEANCHERT 540K M—-68 0HE S T {fFn
DB EDPEING,



2. 4 BE
By —DRG#ET By b7 — 7 OERBARAER 2. 4. 1ITRT,

MND m‘

133.484.0

FDDI-RING

Ry b7—7

133.4R136.0 1 133.44.132.0

133.48.128.0

RORLAC 1 esreq] ccp [rstcdfarem

LCMmP
M680H 5820180

VOS3IES1 SuperComputer

DPBX
(ISDN)

TRHEREL 52—

348.164.0 133.48.168.0

|y -BB/5ME E5R/%E

133.48.160.0 133481560  13.48.1

I?ﬁ L2/

4

52,0 13348.143.0

274

), -

2.4. 1%y b7 — 7 OHBHEER

%

FDDI-router

A\

FDDI-brouter



2. 4. 1 FAHEEERE- XY FT7—7
(1) N—-1%v+7—72

Wy ¥y —TCREETETHASIHLN, N—1TSSOY—N/2—-FEELIAHL TS, N—1R]
EBEOAERT o Twiw, %t vy — AEELKFAFERBRICRES N TOUIEE, — FEohd*
S>TW5b,

FIATE 2 & &2 bR (FK 545 AXKETE)
Wy Yy —idH—N/2—FELTBHEL TV,
Wy y—DHF—NEKRA I GFHR . IMS

BAE, Ytry—ERTELBREILUTOEY Th 2,

BB 4 B2 bPEH FIRARRE B E B %
TSS
JeiEE R HOKKAIDO a-4 fi-n' | HITAC M-682H
BILKZ TOHOKU a-4' -1 | ACOS  $-2000
HRKE TOKYO a-§' =N | HITAC M-682H
” TOKYO1 a-' fi-n' | HITAC M-682H
BB NAGOYA a-#' -1 | FACOM M-780/20
WK KYOTO 2-4' =N | FACOM M-780/30
KERKZ OSAKA a-4' -1 | ACOS S-2000
Jupk 2z KYUSHU a-4' /§-n | FACOM M-780/20
FRtERL vy — NACSIS -0 HITAC M-680H
” SIMAIL $-n' ACOS  $-1000/10
BHEKE SAITAMA a-§' -1 | HITAC M-260K
ERETFKRE NARAJO a-f' - | FACOM M-760/6
UN-pe2 HIRODAI a-t' -1 | HITAC M-680H
BEROKZLFKRFE OCHA 1y IBM 4381-R24
HARALEH FERT KAKEN a-¥ FACOM M-380Q
NP HIROSAKI a-§' ACOS  850/10
KR KT IR OFUDAI a-4 p-n' | ACOS 930/10
FEKRE CHIBA a-4' f-n' | HITAC M-680D
AR R SEET ISSP 1-¥ f4-N | FACOM M-380R




REAKRZE
BRRF
BRAE
BREERRERE
SRERKRF
BMKE
BUREL K
BRARKE
HERE (NERE)
R LB KE
HRIEKF
HRBEKRY
ERKE

I B K
RLAZE
HIFKFE

KR THEAR
FRAIL A
BIKRE

BT ERERE

KUMAMOTO
EHIME
SUIPC
TOYOGI
KINJO
SHINI1
YOKO1
UEC
TOYOK
OKARIDAI
KODATI
NARAKYO
KANAZAWA
GIFUDAI
OKAYAMA
MIYAZAKI
DAIKODAI
TORITU

TOYAMA
KWANSEI

1-¢
a-§' f-n
1-¢
1-4" SN
1-4" =N
1-4
- f-n
1-§
-4
- f-n
a-§' f-n
-4
-4 fp-n
=¥ f-n
a-4" f-n
a-§ =N
24" fp-n'
1-4
-4

2=

FACOM M-780/10Q
FACOM M-360AP
ECLIPSE MV-15000/20
ECLIPSE MV/20000 MODELI1
FACOM M760/4
HITAC M260D
HITAC M280D

IBM 3090/180S
ECLIPSE MV2500D
FACOM M380
HITAC M-640/20E
ECLIPSE MV/9500
FACOM M-760/20
FACOM M-760/6
ACOS 2010

FACOM M-760/6
FACOM VP-50E

IBM 3090-307

IBM 3081-KX4
HITAC M-680H




2 ERAFEFHEBEEFXy +b7-2 (TISN)

TRIFEEIDTISNIKMAL, BRAADS Y5 —xy b~DEEETTREIC L
TWwd, y—FZ2RBRIPFOobaLick3BET. VE—bOSA v
(TELNET), 774 )VExX (FTP) . BFA—=IN (SMTP) 8&ETH 3,
DFHBERE /- CROVTHIEAREEHLEE64Kbp s TERIN, 2228
HBLT7AUA, 3—ay XX, FA—ZAPSUTRERESEINTWVW S,

ChiIcEDHERE VY —-HOKEHE (M-680H) kdK2000/
KNET. LICAEZHTERTEDLLS KR >/ TSSOT7VZXZ Y —UFHE
bBEBTH 3,

TISNOXy b7 =2 bHROVBUTOEEDTH B,

TISN Network Map (1)
(100ct. 1992) o HA
BEAAREHER b 2~ - 40967 | NAO-NET
X AVA.S: - (13340)
................ DECNET onl (WIDE, JAIN, Hawaii 64KBPS
Pory ind TRAIN, SINET, etc) (PACCOM) (3311.240)
R kB 40.768 | UTINSNET
HASAL y b 192.41.197.60 160.252; |z (anL1s8)
UTnet 3 ii'gslso%;v 2__256kBPS .1| UTSGW \ FALR

a33.11.250_[ NIGPRT |18
2| 40975 | MG-NET

110254 KPS Y= (133.39)
s UTSIGW |2 =5R 1
HARIBFE a21.1] 40971 (133.11.250)
.20.21
NIPRGW
I;J;xsmo UTSUN .11 2| 40931 | NPR-NET
133.11.12:19 40.1000 e (l::;.sv)
133.11.21-22
13311127 1453 crux 2 .
212 \ RTCRT1 |34
L2 Tm } (local) | RTCNET
(134.160.64)
TISN-BB . IEFR saxBPS !
(133.11.11) a3
o[ RIKRTI
40958 | RIKENNET
EI2E oeses - s12u0 (n1602)
= ’ (133.11.253)
(HEPNET-J) 2| ISMGATE .
(133.11.247) ‘s’a’;g 8’)"“
ks d3ii 1
T § KB
14.4kBPS (133.11.245), L1611
(133.11.244) F|JAERIGW| jAERINET
(133.53)
202
= 2 RIKEI it as7.111)
meswer | MESOW 103 TSN-GW HixE i
(158210) . 1SAS I cannrs
] BB 64KBPS 40,556 3374.04 TSASRTZ Holo
na— (133.11.242) 10,555 ISAS
- -1 NETWORK
w
{3&‘?&? TAS 64kBPS FER a3
. (133.11.246)
1 RRBE |
Map (2)

S100[TISN.GW]___64kBPS—
AIST-LAN | AIST |2 (3311240 ZT°1
(150.29) - -

v THE oupps SIS 7| GS1-MC GSIGFI.ONET EIbERE
(133.56.232) (133.56.240)

6AKBPS (163.42)

(16342.254) !
. 2 =1 NSATSC T_SM_S__&
cocLaN 40.989 TKSCLAN 00202255 |MRIMAL MRUIMA o= g £
(133.56.72) (133.56.8) N o0y AR
1 NASDA ' i . i
(13356.224)

20.90
CRLRT! |3299 JCRL-NET| 1z 4
2 oses Pl azaey | HEH



TISN Network Map (2)
(10 Oct. 1992)

STELAB
(133.47.128)

64kBPS AN 11
(133.11.243) o STE it
STECIS2 [

1
HGC-UTIMS
(133.11.145)

4 STELAB

(133.47.64)
1

caxtles 2128 | [
NCC-NET (133.103.8) 192kBPS ] C‘Jl;;(:? )il
(160.190) pe f 0 (133.103.2) (13348) swpp
v 5

250 GANCIS

JFCRNET | 40.916
(133.103.194)
VB I 250
(m 10396) 2[GENosK |
40, (133:103.112)
64KBPS 0911 1
(133.103.32) RS T2
AN<——{ uIs21 52“’ i%’;gf L
192kBPS
KUINS-UL (133.103.34)
(133.3)

JAIN ujl- KYTICR |-
Bk (zm) PROTEON 40360 [

WNOC-KYO
(WIDE, JAIN,
KARRN, etc)

WIDEF#NOC

2.4.2 TISNFROY
BE, DFHDORNAAL & ins.ac.jp Th B,



@)

BITNET
THIE6ALOIMBE 8 0HIKCEBABITNETOY —EX%2fT>TW53,
FIBIXTSSET UMAILI= Y RTH IR S, FIAFERUTOEBDTH S,
O HFE¥BEOENR (MHTHHEHT 3EHEE0H)

UMNICK
® UMAILODOEFR

UMAIL
BEHHIZASPEN OTUTOR o<~ FTEBRBTE 3, B, UMAILa< v Rit,
HOAPMAIL (A 8Y) 2#EBELTESA TV S D, o BI TNETHEH
DY 7 P THERBBETHIR—-PFLTLVRVIEAND 5,

AW, DDX, I SDNH¥H—-EX

PR EREY; 3 ERR % | FIE BEES

EEEEI4R | 1200bps(V.22) | 2 B | TTY 0564-53-6113 (L)

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

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

DDX B BYENICI IEZE LIS VWARENICSELLTVWE D
1 5AE CRIBICERAREICE->-TWVWS,
4. 2 HABERKE. o—ANLZYT Ry bT—7
HHT — 7 R
RtV 7 7OEFLICEN, ISDNIHEOTF -/ THEAHEL., IHK

BITZT-TW5, £/, MBEEYHETEEBCEIVTLFTF 4 VS ILPBXN
HEBEBIN, BEAOT s VILVEBENINSCDODT 7 X bLHAETDH 3,

BEEE El#RE | FIE EHEES
ISDN[EI# | 9600bps 2 G | TTY —
K DPBX | 9600bps 7TEIER | TTY M 7270 (%)




2. 5 HEHOEAFIIO>WVT

(1) BEBOEROEE

W THESNLTRANCESELTHVW VIR ERELEA, 25T
BOWHRICREAZEATLAEY, FRA4AEANLCHEHOEHICHERDE
BEBRBAEFVI : 0 0 SHEATELLILH>TVET, LBENS
EELTHVWTOVNIEY : 00 LIFITOERTEE T, £/412 :00LIE
BV a7ORASCHVRE->TELETEIEDNHDET, Wb, BEBERIHA
BREEDLD, HEOHAIARVELI THIREMOPDE L bbb 2T,

(2 LEEEAfE

FTHRAES BhoBOTHBBRI—HE2BR VT, TXTOLEEIKS I
HWoTWET, BEEHE Y/ —bABLTVETY, BEBRIERLTLE
TOTHHEOREEPLEEN OB Ay T - A BUTCHEBET A2 ENT
EE

2.6 EHF-stv b (SHRT) OREMMEEO>VT

BH7F— 72y FORGHEMAERE I ABHMICEELE L, KRBV 3
THLU1l » BOBEBEERICHIELAEETT, (6A1H (A) XbE#H
6 A
B B X Xk X & =%
31 1 2 38 4 5 6
7T 8 9 10 11 12 13
14 15 16 17 18 19 20
piAE, 18 (B) KERLAEGH T -7y PP REIATVWEDE.,
WEFTIH8HE (B) FTTlLi, 6RBLIBIELISHE (B) FTIKLD F
Lo
FEYHMOEERIVEH T -7y FOTF 4 A7 0TV S5 %
NRH0EFTOT, FERLL-HEHPT -5y VAREYHOKTAE L
FTIEEH, BELTHO 2 - - T4 RIVDEFEZE-> TR E LV,

2. 7T ¥HI3A4AT5 —FOusrSLREVYZATFL (SLIM) 20\ T
1 0ERBEHLHNTVWAFLIBYZRTF LA, ER4FEHR 1 BNTH VX



FLANBITFLELA. FLVWYXFLTHSBSLIM (System of Library

program Management) BRRD Y RAFLERNBDF - T - RITLB3RENT
BEERD, BHROTVANKEA-FPERATESLSICBDE LR, BLWE
BEERTZ 27 VEIBRTEV, a7 LVOWMO FRUTOED TF,

aw vk ----- > SLIM MAN  <Return>

BRBEYEMI, BFLIBYZATLABMELTEHALTOLETA, HFLL
TOSLREBMERBTVWIEE, TOVSLDEELLEHIRFTLVT ¥
ANEHBITEIATLES (FLIB#GFRIREREINTWVS) £, 185X
VAT LARCHERAREBEABTTHLET,

2. 8 WEROEEIIOWVT

ERRA4EIATH (B) KIHARESIKBEBELTWVWS2020%IBMPC
E#THBFLORASO020KREELE LA, 302 0 dBEROBELER I
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QCo611
QC0612

QC0613
QC0614
QC0615
QCo616
QCO0617
QC0618
QC0619
QC0620

QCo621
QC0622
QC0623
QC0624

QC0625

VIBRATE:A NORMAL MODE VISUALIZATION PROGRAM

CPKPDB:SPACE-FILLING IMAGE GENERATOR FOR BROOKHAVEN PROTEIN DATA
BANK FILES

MLDC8:AUTOMATED ANALYSIS OF NMR SPECTRA

SIBFA:SUM OF INTERACTIONS BETWEEN FRAGMENTS AB INITIO COMPUTED
PSDD:PERCEPTRON-TYPE NEURAL NETWORK SIMULATOR
ORTLOC:0RTHOGONALISED LOCALISED MOLECULAR ORBITALS

VOID:VOLUME OVERLAP, I1SOTOPY AND DOCKING

COMPARE-CONFORMER

MOLDEN:A PORTABLE ELECTRON DENSITY PROGRAM

SIMUL:A GENERAL PROGRAM FOR THE SIMULATION OF CHROMATOGRAMS USING
THE THEORETICAL PLATE MODEL

ESTAR-ELECTROSTATIC PROPERTIES RESEARCH PACKAGE

SCRFPAC:A SELF CONSISTENT REACTION FIELD PACKAGE

MD DISPLAY

ELLIPSOID:CALCULATION OF ELLIPSOIDAL AND SPHERICAL CAVITIES OF
MOLECULES
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====[MS PROGRAM LIBRARY ====

*x%%% LIST OF PROGRAMS IN THE GIVEN FIELD *k%%%
CODE : AS10

FIELD TITLE : SOLID STATE AND SURFACE

NO. PROGRAM ID PROGRAM TITLE

001 MDANO3 MOLECULAR DYNAMICS FOR ALKALI NITRATE

002 DVSCAT NUMERICAL-BASIS-SCC-DV-XALPHA MO AND CLUSTER CALCULATION
003 EHTB EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS
004 FLAPYW SELF-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD



FIELD CODE
FIELD TITLE

NO. PROGRAM ID

001

FIELD

BAND1

CODE

FIELD TITLE

NO. PROGRAM ID

001
002
003
004
005
006
007

FIELD
FIELD

NO. PROGRAM ID

MDANO3
MDSALT
CLAMPS
NLPLSQ
KURVLR
CCP5

MDH208

CODE
TITLE

001  NASH
002  STEREO
003  CONVRT
004  DISMAP
005  ASA
006  BENDER
007  SUPPOS
008  BSIP
009  TASP
010  PDB
011  PRTXYZ
012  GPQDD
FIELD CODE
FIELD TITLE
NO. PROGRAM
001  ORTEP
002  BSIP
003  TASP

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

BI110
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
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



004 PDB
005 PRTXYZ
006 GPQDD
007 MDP
008 STERIC
009 IMPACT
FIELD CODE

FIELD TITLE

NO. PROGRAM ID
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
005 IR2
006 CMQCA
007 STERIC
008 QCBDB
009 MPBDB
FIELD CODE

FIELD TITLE

NO.
001

PROGRAM ID

OTHELO

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

INTEGRATED MODELING PROGRAM USING APPLIED CHEMICAL THEORY

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

EG10

: EDUCATIONAL TOOLS.

PROGRAM TITLE
¥¥% OTHELLO GAME FOR TSS EDUCATION *%x



FIELD CODE
FIELD TITLE

NO. PROGRAM 1ID
001 LIBE
002 FCBSD
003 PSTOPO
004 POTOPS
005 REPORT
006 PFORTYV
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. PROGRAM ID
001 JAPIC1
002 JAPIC2
003 ORTEP
004 GPQDD
005 MDP

006 CRYSTA
007 EXAFS
008 IMPACT
FIELD CODE

FIELD TITLE

: 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 FORTRANTT 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
PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS
GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS
INTEGRATED MODELING PROGRAM USING APPLIED CHEMICAL THEORY

: MI10
: 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 PA300 EVALUATE ONE- AND TWO-ELECTRON INTEGRALS

004 PAGOO ONE-ELECTRON PROPERTIES PACKAGE

FIELD CODE : NM10O
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

0038 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 ID PROGRAM TITLE
001 WIGNER MAGNITUDES OF 3-J AND 6-J SYMBOLS

FIELD CODE : SC10
FIELD TITLE : SCATTERING AND TRAJECTORY.

NO. PROGRAM ID 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 : SC20
FIELD TITLE : CRYSTALLOGRAPHY

NO. PROGRAM 1D 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
008 PGCCMB
009 UNICS3
010 ORTEP
011 BSIP
012 TASP
013 MULTAN
014 PDB
015 PRTXYZ
016 NLPLSQ
017 KURVLR
018 CRYSTA
019 EXAFS
020 SHELX
FIELD CODE

FIELD TITLE

NO.
001
002

PROGRAM 1D

HLISP
REDUCE

FIELD CODE
FIELD TITLE

NO. PROGRAM
001 DIAVIB
002 DIAINT
003 MMIPI1
004 MMIPI3
FIELD CODE

FIELD TITLE

NO.
001
002
003
004
005
006

PROGRAM

DNMR3
LAOCNS
CHEMIC
JHH
FPTSPN
FPTNMR

SUPERPOSITION OF TWO SIMILAR CONFORMATION OF PROTEIN(S)
CONFORMATIONAL ANALYSIS BY BOYD'S METHOD.

UIVERSAL CRYSTALLOGRAPHIC COMPUTATION PROGRAM SYSTEM
ORTEP DRAWING OF MOLECULAR AND CRYSTAL STRUCTURE

BASIC STRUCTURAL INFORMATION ON PROTEIN FROM PDB DATA
ANALYSIS OF PRIMARY AND SECONDARY STRUCTURES OF PROTEIN
AUTOMATIC SOLUTION OF CRYSTAL STRUCTURES BY DIRECT METHOD
THE PROTEIN DATA BANK

XYZ COORDINATES OF MODEL STRUCTURE OF PROTEIN
LEAST-SQUARES PROGRAM FOR REFINING LIQUID STRUCTURE MODELS
PROGRAM FOR ANALYSING X-RAY DIFFRACTION DATA OF LIQUID
PROGRAM SYSTEM FOR CRYSTAL STRUCTURE ANALYSIS

GRAPHIC PROGRAM SYSTEM FOR EXAFS ANALYSIS

PROGRAM FOR CRYSTAL STRUCTURE DETERMINATION

SL10
SPECIAL LANGUAGES.

PROGRAM TITLE
HLISP PROGRAMMING SYSTEM
REDUCE-2 SYMBOLIC AND ALGEBRAIC PROGRAMMING SYSTEM

SS10
SPECTROSCOPY AND INSTRUMENTAL ANALYSIS.

PROGRAM TITLE
CALC. OF NUMERICAL VIBRATIONAL WAVEFUNCTION FOR DIATOMICS
CALC. OF FCF AND ELECTRONIC SPECTRA OF DIATOMIC MOLECULES
MOLECULAR MECHANICS CALCULATION OF UP TO 100-ATOM MOLECULES
MOLECULAR MECHANICS CALCULATION OF UP TO 300-ATOM MOLECULES

§$S30
NMR SPECTROSCOPY.

PROGRAM TITLE
SIMULATION OF EXCHNGE BROADENED NMR SPECTRA
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



FIELD CODE
FIELD TITLE

NO. PROGRAM
001 NCTB
002 CVoA
003 LSVR3
004 LSRES3
005 BC3
006 BCRES3
007 ENVLOP
008 DISPL3
009 ASSIGN
010 ISLINE
011 CHEMIC
012 IR2
013 SERIES
014 DIAVIB
015 DIAINT
016 FEMSE2
FIELD CODE
FIELD TITLE
NO. PROGRAM
001 QCLDB
002 JAMOL3
003 ATOMHF
004 HONDOG
005 SCEP
006 IMSPAC
007 IMSPAK
008 PA200
009 PA300
010 PA409
011 PAGOO
012 INTCPY
013 GAUSTS
014 ALIS
015 JAPIC1
016 JAPIC2
017 GUGACI
018 DRAWDG
019 GSCF2

SS50
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-W0OD 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
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 ISAIAH SHAVITT
DIAGRAM:GENERATION OF GOLDSTONE AND BLOCH-BRANDOW DIAGRAMS
PROGRAM GSCF2 WITH ONE-HAMILTONIAN AND PARTIAL SCF METHOD



020 GAMESS
021 GAUSS80
022 ALCHEM
023 CMQCA
024 ATOMCI
025 CASSCF
026 PSHOND
027 MELD
028 JANIE1L
029 GRAMOL
030 COLMBS
031 ATOMST
032 GAUS82
033 MICA3
034 SAC85
035 GSCF3
036 QCBDB
037 JASON2
038 SCMOLX
039 CIMOLX
040 KAMUY
041 FEMSE?2
042 MPBDB
043 JAMOL4
044 HONDO7
045 PS1
046 KOTO
047 MNDOC
048 GAUS86
049 CRYSB8
050 CHELP
051 NBO
0562 GAUSB8S
FIELD CODE

FIELD TITLE

NO.
001
002
003
004
005
006

PROGRAM 1D

MINDO3
CNINDO
MNDOM
FPTNMR
CNDOS
MNDOC

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 T7.0: 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

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.



007 FPTSPN NMR SPIN-SPIN COUPLIN CONSTANT CALCULATION BY FPT INDO
008 GHFID GENERAL HARTREE-FOCK CALCULATION

009 BAND1 EXTENDED HUCKEL CALCULATIONS OF ONE-DIMENSIONAL POLYMERS
010 MOPAC A GENERAL MOLECULAR ORBITAL PACKAGE

FIELD CODE : WF30
FIELD TITLE : WAVEFUNCTIONS BY HUECKEL, EXTENDED HUECKEL, PPP METHOD.

NO. PROGRAM ID PROGRAM TITLE

001 HMO HUECKEL MOLECULAR ORBITAL CALCULATION

002 DVSCAT NUMERICAL-BASIS-SCC-DV-XALPHA MO AND CLUSTER CALCULATION
003 GPQDD GRAPHIC PROGRAM FOR QUANTITATIVE DRUG DESIGN

004 PPP SCF-CI-PI-MO PROGRAM WITH PPP APPROXIMATION

005 EHTB EXTENDED HUCKEL METHOD FOR TWO DIMENSIONAL PERIODIC SYSTEMS
006 ICON EXTENDED HUCKEL CALCULATIONS FOR MOLECULES

007 HUCKEL HUCKEL CALCULATIONS FOR MOLECULES

008 MPXALP MODEL POTENTIAL X-ALPHA METHOD

009 FLAPW SELF-CONSISTENT ENERGY BAND CALCULATION BY FLAPW MEHOD

¥%%%x TOTAL NUMBER OF UNIQUE PROGRAMS *¥¥x%
154

*k%* SORTED UNIQUE PROGRAMS ##%%
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CASSCF CCP$ CGTOFD CGTORL CHELP CHEMIC CIMOLX
CLAMPS CMQCA CNDOS CNINDO COLMBS CONVRT COUNTF
CRYSTA CRYS88 CSACST CvoaA DIAINT DIAVIB DISMAP
DISPL3 DNMR3 DRAWDG DVSCAT EHTB EMOR1 ENVLOP
EXAFS FCBSD FCMP FEMSE2 FLAPW FLOW FORDAP
FPOPUP FPTNMR FPTSPN GAMESS GAUSTS GAUSS80 GAUSS2
GAUS86 GAUS88 GHFID GORDON GPQDD GRAMOL GSCF2
GSCF3 GUGACI HLISP MO HONDOG HONDOT HUCKEL
ICON IMPACT IMSPAC IMSPAK INTCPY IR2 ISLINE
JAMOL3 JAMOL4 JANIE1 JAPIC1 JAPIC2 JASONZ JHH
KAMUY KOTO KURVLR LAOCN3 LIBE LSRES3S LSVR3
MDANO3 MDH208 MDP MDSALT MELD MICA3 MINDO3
MMIPI1 MMIPI3 MMIY3 MM2 MNDOC MNDOM MOLSCT
MOPAC MPBDB MPXALP MULTAN NASH NBO NCTB
NICER NLPLSQ ORTEP OTHELO OUTFIT PA200 PA30O
PA409 PA600 PDB PFORTYV PGCCMB PKIT POTOPS
PPP PROFIL PRTXYZ PSHOND PS1 PSPART PSTOPO
QCBDB QCHECK QCLDB REDUCE REPORT SAC85 SALS
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Electronic Structures of Organic Conducting Materials.
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cHAE> Marks W, = v Xy A7 s uwyTrTovicavHREN—EYISL OHEH
o7 ey 7= vEEEARLIUR 79wy 7 =2vofLE&BET =% vE
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W7 =4 YR I2FBHBILOELDFEF—1F + ) T—BEKL FELLZTOEIRE
B+ 5, Thook¥MHI~<2s b (XPS,UPS,UV-VIS, IR, BEHEBAERSE) i, 7
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FTEEZ2HVCCTIT- e RFEEoRBLITOLOIT., ANHBEZBEAELT. SC
HEooAZAEB IRV 4 Vb rx Vv F—Z2EE227 MLV EAMMESE
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EBAEVWEXRTENIBER Sk DO MNDO ZoFFHEMiex LT, B AEEMDS
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Multi-Configrational(MC) SCF Studies on Some Molecules

OFf BILE ¥et® HEEE (EXEI)

1 . BHREH - WA

NG FieBY 2EHEEab-initiocft HFOMBBEUREF Y Yy VE IR TS Vv b &
ANV F—HEHILEBLOSNBAATLWEI Y ABEREoYUHB~A~OLHSEERRET
b %0 AT v Y27 P CRBFHBEZERD A Lab-initioff BBV T 32V F¥-KEO
BREFTROEAD VTR ABFE-A Y}, 4BF EABEE2ERECERIFEST 3 C
LEZEHMELTW 3,

TRAEERUTO2HEHEZD WTHEZTL » o

(1) ab-initio MO ik & 3 /NS F o BFKMED YK
Li*(ClHCL) " B KK B iT D \ T geometry optimizationZ {77 » 7co H EB ¥ 12 [Cl1/6s
4p1d][H/3s2p] , M P 2 & (Full)Z AW THT M » o (CIHCI) " ®MP 4 FHE TRAKFK k¢
Z2HF VvV VERBEBNTS 207T,8% 565 Li*(CIHCI) W planar-kiteB & Td 5 > &
il sh 722 MP 2 VX Vi H TidgradientFE i & % geometrydD WH X8 5 h b - £,

SNBo CDEIIHBHFRCRIBIHEEREOC I HBERE-TCELWHENS L A
5T&H B I
(2) ABBEESBEBOab-initioft B (T 3 F B i # &)

ABME ISV — 7 Tlihpseudo-energyHE 2 A VWA ARBKKESIRBRERBIUVBABRHEEH
HE S e 554 (TD HFE MP2HCCSDE) oBMREEKEIITLTW 3, UHFS F i o
WTMP2HERREZAEAEERR LA FEERCCSDERECHOIEHOEEEL O 5
TWK FECTSH 20 (BEBK I [F/6s5p4d2f][h/5s3p)7 & % & A )

2 . RKR - -HERERETALRITFE

(1) #£ HE FRBR . 2 FTHBEREGTRES, 1992 9H (H#M) 3aP63.
(2) HE B¢ PR . S FRERANHRS, 199298 (H#EM) 3aP6d.
(8) F.Aiga,K.Sasagane and R.Itoh, Chem.Phys. 167 (1992‘) 2717.

(4) K.Sasagane, F.Aiga and R.Itoh, J.Chem.Phys. (1993). (i & &R &)
(5) F.Aiga,K.Sasagane and R.Itoh, J.Chem.Phys. (1993). (I & & F)
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Structures and Properties of Metal Complexes with Chalkogen and

Phosphine Ligands
OE%ZM— (ZBAME) - H A& (BXHE) -BABA(BKXKE) - BREBEHE (ZBKXKE)
cHEDMZ (BAE) - HBMEEF (Z2XRE) «BERET (BXKE)

1 . WHEEH - HWE
EHRBEET ClCo(acac)]E 2B DPHe- D RIETW. mWE CTcis-[Colacac)(PMes)
1T BRMEB U transBEHH . £ B3RV, S E. trans-[Co(acac)(PPhg)]"
PMes B RIS . transEH K OB X FNBTHHM S 3 LTI U k. MBHEAKDPF,
B2V T. BEEXBEBERRRZITVL. R2AT7 1+ Y03 VAR ERELODVTHS HPRT S
CEREBBHEU R,
2 . WMREHE - FEAE
AFWRELYY-—OEFERXGONHEKRFErA LV THEGROBRF - Y RWEL. & F
MAdEEBLYY—DUNICS LH1TOY 5 HEBOTHITEIT >R
3 .M R
ES¥MF - Y 22X WRRT. transth: B4 & FKP2,/C, 2=9.781(2), b=10.898(4), ¢
=]I.807(2)Z. B =103.41(2)° , Z=2, R=0.039; cisth: EH & R PL,, a=9.222(5), c=29.
92¢1)R, Z=4, R=0.067, T PHesD | 9 Y AR BRL SV TEE T ZORBEOR TS
Bo Co-Pidtransth T2.308(1)R. cisfhT2.238(1AT S o o # v cishi e P tran
sk QM &M irans® ZH D Co-0%H A M B V. M AW  1.935(10)A. % 1 1.896(8IAT &
o ke FRHBPMesD L T Y ABEUR. H R transhi ®Co P H U T0.074. P transh
DCo-0EHU TO0MBEAEBTD TV ke BB, cishEHASEL TL 2.
transthid. EBHOFEXKBREPITUEBD TERETH 3. KEBHMDOPMeFET. tra
ns-[CoCacac).(PMes)(Ho0)]1" % % T. cis-[Colacac)(PMea) 1" N & B REHILT 3, Ub U,
cisthlt. KBMP THLRETH 3, CHhHhWBARAT 4+ VOBV IS YAEFEORD., BV
RAT 4 UBFISYARMEBETSIEE. BEEXBDO A TLWIEI D EELS>h. RE. #
ERIFOHRD, ChE2EXHLTL 3,
4 RE -HERER
EH. B, WME. BH BXIL¥L2¥E65FFTHL 9 3HF3A
A, BRE. BE. BES. ME. K5, EH Bull. Chem. Soc. Jpn., 63, 1817(1992)
E£. WA, #E. BHE Bull. Chem. Soc. Jpn., 65, 2272(1992)
BEx. 2. WM. HWE. K& AXM. KIB. & Bull. Chem. Soc. Jpn., 85,
2037(1992)
E%. BH. #E. BB Bull. Chem. Soc. Jpn., 65, 3042(1992)
KEF. ES. BEH. B AWl Inorg. Chim. Acta, 202, 183(1992)
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O #—, MEF LE, EF —B (KRAZEEEHHRN)

1. #REW - AE
EE, HFBHAZMYI ab—Ya VYR ISA0OHBELIYWRELHZIFHLELTIHER
AuowbhTwd, Ldrl, MDTCHLhIBEHORFREALERT Y Yy LB ETA
RKEW, Z79vktPYFSABREDL A VRAUEPBOYN I ATREBENRFLEERNIE T
WER, KREKALVRIBILHIT I ATERW2hOT
XBRDBERETDD, FHEDO 7YY VBEFNIS AR -_EOD %
FEAVYRBELTOSRD, Zhb07=4YCRA—O [ wess |
RFY Ve A EAVIILRBETRAY, T2 THRFR "\o/ﬂmp\\ozﬂ
TUERROHPFHREBER LIV IS AZORTF VU v L E A 0
PEHL., Ch2MHBECEATIH I L CHERN2IT-

o 1 AlPO;HeZ 5 A 2 @
2. MRAFE - HEFE BEREME

& DHF S AR I0AP0,-35BaF,-35NaF & L. ¥ BH
THEM L A, X®EHIE Step Scanningh it & D W E L. so| oo
P FEFRIOFE (AEB XL -0 HIT-HARAE=2
HEASXRBEFERA) RV ELE ZhZPhoRFTHRE
L TREBE, BILEITVYT -V oEBRL, BHES
HEBEBINERkOE, FIADFYy b —2 %2 3L
Z225h3A1EPCB LU CTRGaussian822 AW THBE DO RT
Vs LEREHLE, ZhENYIa2aV—-VavRRBAYT 1205 2 4 6 8 10
Brri i BOLhEESAEDRIFEEM L E8 ORDFE distance(A)

'L k. B 2 Bomn-Mayer® DR > ¥ v Mtk B
3. MERE Gaussian®D R ¥ ¥ ¥ VOFEH
RTF VYV YNBEFTTALBRTDIAEZ»PORD THRF
D5 AR(R1)%®#E %2, GaussianB2R &k W Z D& &2 &
WL, EFEER*»LZTER®LEIIAZEDT XNV F—
EZrLERFUYVYALI—TEHEVLE(R2), Zofio KT
v ¥y LikBorn-MayerBE o R F VvV ry b ERHWE, BLLEO
BF Yy Yy rERW, 7YY VBEFNS ZAONDY I a2 b —
YaviERah, B5htEeFLVORFEZ, BHEF. XRE
LbEEWORFERF LR —HERLEL ZOEFLEBOVT
ENFAVORERMCHBRIDL I CRD, AlEPHZ O
HS5SADNWFTHBZ Ehbhok, Fhzh¥hoi

=3

kcal/mol

40

-80

SR

REERN

radius(/gx)

WALR6, PRABNTH 5 &R bh o ik, M3 MERELHE
4, R -HEEEIT LR FPE

EFR., %K. BH I3 vIrAtHheEs FEHE BFELIARER

BE, 2% €53y 72ths FEHEE I3FEL4RAER

#A&, %£H# Computer Aided Innovation of New Materials 1 ,p.1553, (1992)
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OFNHE (WK - BMERFEE) . BIEE (KKK - KAREE) . WHE 1 (KA
X - MEW)

1. prEE® - NE

BARBINETRANNVAMBETERLRBARHEZH T, CN™ LHEBILERLORE
T -m/ 2z 424X V08K ERVHL. KIGEEE#H (1. 6£0. 4) x
107** c¢cm®/(molecule-s) '’ 28Tk, m/z 42414y
DERRIEELT a) CNT + N_,O —- NCO~ + N,. b) —

N, + CO, c) CNO™ + N_dEBAZbHh3, Kiba) FFEFITA
WHEM (AHr=-365 KkJ/mol) iZbhdhbod., KOS THWIEEEHRIZ
NI, THhoORIGHERBEHROSIMITAID., ERRIMOEZHAWAHERIAEICK
DBELTWVWSE, HEZ’ . RHF /3-21GTRIGPMAE, BEBREOHE SRS
LTk, A, IFRINWTOWAEBRBOBEORELZTVL. BEEORL
RHF/6-31+G* " TREMAKELZRDL, 2R2IXVF—1IMP4,/6-31+
G*"//RHF//6—-31+G™TstHELX,
2. WrEHE - FHEHE

MO##®BIERHF /6 -314+G"%2M\T,. GAUSSIAN 86, 86 7Fu/3>
LATRBHEEELRD., REMEKFIRHF /6-31+G™ T, 2R IVF—
MP4/6—31+G*//RHF/6—31+G*?%§LtO

. DFRRARR
51‘%11‘*%!1&(0) 553‘%3 & 7i)‘ﬁﬁ'f~®k eyPHGETHEI EERLI,

BEEEABAT, BEE A,
P ORI B M AR,

Rita) &b) BRCN OHEKRFEFAN , OOKKORRFFEURL., FHAKIH o4&
BWICED, M. Kicc) WCNT ORBERFIBEL ., EFFMH#%E&%L.%%T
2BBTHo1c, MIVEEEHEIEEa) &£b) i)\}imﬁé%*hA =123 &
141 kJ/mol DXV F—EEZZNAZNRELTVWIETHBEINS,
RIGEZIRBBORBE— 2RI TEII LRI TFUTE I EAHEL,

1O mEANF. Vol. 35, 427 (1984) .

2> v y—VUE—F No. 12, 219.

4. BEx - -HRAELKEF T TFE

A %, BXLELESRFEL 19924F 3H XK.

fE %, Chem. Phys. Lett., Ef Rl
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2 Theory of the Electronic states of the High-Temperature Oxide Superconductors
Y1 4288
L 4. go00
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OEwZ FRA -3) | BEIIR— FRK - BN

1. BFEEm - AR

ERBRONCHMSNTWS L5, ERLELREFZ F—7 LEFRILYRBBEZEROBHBH Xy v 7
M7 = v IR FEOX v v 7RRBSHREND. Zhid, 1 BFNR Y REEZIBRE
NTW3E LTRERSEETDH Y. RAZ. ZhiZde b LV ICHSDlower Hubbard bandd—HEAS,
SRR Ty v PTRIBEN B FREZERTI50THDS LBERTS. £LT. £OMEERAD
Ziicky, ERRBICBIDEBEEROBEKFERZEOBEDO 7 =V IBHK LR DIBRIBVORE
REPT DI LI TED, 2 RITCUO,ELH BT D 3 /8 Kd-piER (LR — KR TU=00
AL—=T R VBOFEEZRN. R VOBLELERLT, ToORRFREBER L.

2. WL - ALK

EFME. 2RTCuUO,3 A REMT, CudBFMO s —u P HEHERAU,. Culdddy L0 2p,2nfi0
transfer t,,, O-OFfldtransfer t,ZER L. US0DAL—7RY VAV e. FHPEMEBL T,
UNEBBOOU/N)DF —X —ETAL—7RY YV ERBBORLEEZMY A, OU/N)DHEZ RV F—
WEZSOHROIETFOSY —VESET7 =V I4Y (BRT) . pBT. AV—T7RY YV, KEHO 7
R =B —DERREZB Ve, Cu dBEFLO pEFDSY —VEEE. ZOHETRXAX¥—%CudeOpD
BEADIINX—IHNT BHMIE. dpMDtransferdiE VALRT-OFT, BIV, ¥EF OBV ALET
OFMEL LTEALHBICEHETES, ZORREZAVTHEZRAE —L AR MABEBOTRANX—KE
HOWRD BN ERENICRA .. EROBEIE L LT, ZhE CRIENIZ R HEBERBO
FA—B—%foT, 72N IF VLRV VOHOCZINF—BIREBEE 2 2 RCEEZERTORME
MAET> TR,

3. WIRERR

F—N F—ErFH0I4THE R A X — D BB O RN F—KFH]IEZ, 7=V IRLGEHTIZZ
=V IARNTIRD B 5 5, TRAX—ORMEIIZ~001eVTIET = A JERICEILT D Z L5
Pol, BEFOARY hABKIZ, 72 IEE EETIRTN X BB 2SWE —2 2R0BED
72N IBHEBORIBEENE LTSNS, PLTREEBR TR T 7 =0 JBBERRBOEN SO
LRRoTWS, ki dEX DARY b ABBOY — 7 B IF U TOFHRELDO Y FOTRAF—iT
HR7zAI#MEVIZY 7 LTRBY. BOLOPWRC L > THRRF OV FONY RIBB L YL 2
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(P4) THB. NiPH BB BHE. CoHy 600, ~OBHBHITMA. NiOBEIMEN 5 Pa~DOBIHBB SR
. COy&CHH, MDC-CRIGTM %Y 5. KR, BBREE TOHOMODmapidNI  dDEFHHEAL T B Lt
I, CoHy 2CO, D % AL DHEHMEHRSEERTOS. TONi dfiED 5 DEEBEONI(PH )IZ & 3 RIGIEH
DoriginE EX S, WoT, BFHEGEDIAT 1 VPR FELTHELVEERS. ERHOIHEFREEDPPh 4T
HEINGETE S, EFHRESHEDOPCy ;OBHIC K Y RIGHEITT B L BHETR TS,

(B) cH-nHENHL n-c MEHHOBRMHLE : nBFREUTNIE &, PAFLVEOEFAELTRA X2
YL, TRRHEFARESER (A¥—22) ROVTRH L. WIROMEERBETHHFL VT RLE ik
RORT, MP2LVT W TREMSH SRS, #>T. FHBHEMANCH-n HEM HTEETHELEXS. X
Basis Set Superposition Error (BSSE) D#fE (Counterpoise method) IZ & Y HEMAHEREIX0.1—0.2A, RE
fextv¥F— (BE) id15—40% 8T 2HH 5. CH-n HEERH OEBMBRHITIZBSSEOMESLERARTH S, &
BRELBEE L. RRERDOR 3. BREITRELRHORBTHS (R2) . RRMIEANLEI—RF U RECgy
WHE L BLEODRTEY, FFATOKRRIRRER 2L TS, BELNT 2 REEBOBRERI L2 3.
SBEBISHF L~ OVOBEI RFA VB L 20H MP2L-UVOBEI A E SBT3, COTLRARTINVF—DE




W Table 2 Effects of polarization funcitons on VOl S BEE PN ER L 2B
~ \“;{ the binding energy (after BSSE correction)
: ! basis set Ep/keal mol™! RL T3, MIDI-4 2 BB TN

) \‘/ str. R? methane benzene  HF Mp2 U A-ABERE X 2 &BER
'

: : 1 (4.0)b mIDI-4  mMIDI-4, 0.4 -0.56 iz
: s D (0 midle, woiet 0% o 0.24kcal/molML. A X iZfmx
< ~, P . = — . =1. 13
i LS i LS ﬂ{g{_j; ﬂ{g},i: 339 % Bro.74kcal/mol BT B, GO
: : 1 (4.0)b  MIDI-47) MIDI-4, 0.34 -1.80 .
i 14.07¢ MIDI-4L MIDI-4L 0,24 -1.95 T, XX EONBEBRPRVEET
OREONEGREE: & i oy
s 5.55  MIDI-4FY MIDI-4%  0.31 -1.31 BB. AH L OHFFIp- MRS
. 5.23°  MIDI-4, MIDI-4; 0.23 =-1.45 5 S
) ) § 5235 MIDI-4¥* wIDI-¢¥ 020 -1.51 MIXTBE. 1.95kcal/mol DBESF
Y 7 5.59¢  MIDI-4,. MIDI-4. 0.12 -1.34
| LN [ 8 5.67C MIDI-4." MIDI-4~ 0.18 -1.35 shd, COBEIERMICHEERT
W i & o382 edle, 63l 0.6 109
H 3379 6-3167 6-316 .81 -0, . v B —
g ! W B0 Wil wiols o 1% ©B1.52.0kcal/mol®DBERA <
" oo _ 1 516  MIDI-4 MIDI-4  0.46 ~-1.59
Iij; < 12 4loz mibi-4 mIDI-4 3.05 -0.49  BLTWB. 1&3DBEDZIIEE
! ! ' i 2 Distance between centres of mass of benzene and B¥MOBES EBR> Tz RE
’ : S ther velues, optimised fistance. DR 15 ramher ¢ . ,
o . .
— arbitrarily taken to be 4.0 A, © Ophjmized Yaﬂue KBOTOLI,BE, 1b)§%§i ‘tm
. ; <:> < ~ ;}.D}:Ei I‘s'liis:!evel (after BSSE correction) using ETHBLESHRRELTH D, ~
i ; : S —RUEOHERARIK SEEOBE (A¥—22) RETLEH, 105
|t T BbRETHDR. 1 ODBEIRMP2/MIDI-43+ 5 TBSSEMER i 1.78kcal/
* Scheme 3 " mol THY, XUE =R OMEHEARIEAFL SREMSKED. ZOH

BREFHEC ALY —, HBEHBTIVF—ILLZbDOTHY, ©—nHENBECH- » HEER IS 2EBRE
BN, —H, XY= RAXVRDL, 2. 3OME RE. XVEI—ATELROL10. 1 20MBIEEIHF
LAVTHREDTOS, ES T, HFLAVTHERA TS S OI# U Fdtil - RO AV F —FHEEANT. &

60 REOHEHAMEEILRLEL 5, 1IR2IHS, B
16.0 BLRELTAINVF—PAEL, ThAB1DAREREELE
0 120 BlBLTVE, 22 3OWBLAMTH S, Ny —
3 e RIESRO 1 OWBBLIEALT Il ¥ — 25t BB
£ LI HEMAS 1 00AS CRELORE S %o T B, <>
2 00 & <o EYOBEES > Y VA YV EOR—TE LI E,
-0 BEHACAOMERD (H4) . A X DERIEC-
o2 e HABICE. ZORAHMIAOBERT S ¥ L ER
s o . COrD. 1 TRAVELVDADEF VLY e AR
R " R S OEDERBEN KA EBET & > BT 50
B4 NVEYREAZVOBEET ¥ R, 2. BBV TRBBHIFATH B, No¥

Y=RUEYRATH10TREOHBRF VY VL ADTRPIREMELEFET LS HBET B0 L. 1 2TREY
ERFET IR HEET 5. BHT L. ChOOBNMEHARTRABAFEETH L5, BEFT V2 vV HEER
BERETIEERRTFTHEI PPz o7,

BAERCR ¢ (1) S. Sakaki, J. Am. Chem. Soc., 114, 2055(1992). (2) S. Sakaki, H. Mizutani, and Y. Kase,
Inorg. Chem., 31, 4575(1992). (3) S. Sakaki, f#, J. Chem. Soc. Faraday, 89, 659 (1993). (4) S. Sakaki,
Y. Musashi, and K. Ohkubo, J. Am. Chem. Soc., 115, 1515(1993). (6) S. Sakaki and M. Ieki, J. Am.
Chem. Soc., 115, 2373 (1993). (6) S. Sakaki, K. Mine, and D. Taguchi, Bull. Chem. Soc. Jpn., ¥,
W, R, . BAR(EEABeHRESR, MWAKA992.4). #. 7-the International Symmposium on Relation
between Homogeneous and HeterogeneousCatalysis, BH(1992.6), #. % . D FBERSHRE. HEBQI92.
9, #, R, 2FBERCHRK. REPA992.9), WM. FHEEHRSE. FHRL1992.100,24F. fheH.
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i% 2113 Theoretical Calculations of Potential Energy Surfaces of
32,
ilg':F 46,000 Photodissociation Reactions

OBTF B (EAR)

1. HEHEHB « A, HETTCOMERR LD, 2V AFN, avfbvy7rvEopER
BOXRF Vv Yy + VHIE2, R EVHEHMEEHAE2EARCI (SOCI) H#ER XKD,
CHECEBHRAPECD - Z0BREAANHALIAR Rk, —FZ0MBITHOB
BT, HEOBE2T A WIXATCHBBERELL, ZCHSEBER. ZRAEND B
BEEHBECTCDII IR 3P P Do T, BEOERHARIVMERER R EhTVWBEICIl O
BERBLE2VWITSOCI#HEER2TY, ERLERHEOHK 27 - &,

2. KR FE o i HFH B 8w id. X Christiansen> OHNAMWAB AT v v » 1
2 AWV, ¥ ftHay-Wadt& Sakai-Miyoshi®o b 0 b —HEH L, LB 2T 7o R ZhdO
ZHEPAFo(linited) SOC I #HHET, BEBRICEDILGDPDEATFT Y Y v+ VIR 2B 3
iy —BTHRED S TFHBCA =7 3,0 xy= 0 x3-9yF O, ELBBUBBCCp=py
=p % Dequivalence restriction2 HRE T 2 B EMND 3, Z5TCHRIFTHLWE. SOHH N
=V HREPDEHNRBRIORENR>TCLES>LDTH B, COHMBEZHEREL, BDEHI2EELL
5 —BFHBEE LT, CASEM2(o,n,n* 0*)102 L, 2PREO_20 v P VvyRTF
RHBET S 3 (X2, 22,12 7,111,221 ,1A) RBEE2 T RCEERMEFEH (SA)-MCSCFEE
Ki3db02HVE, SOCIHERLTZOCASEME23MEKE LT, —BFH&EETHE
MLUESOFOCI, RUO_BFHEZITCERLLZSOMRSDCIl# k&oh, Fiik
W#MHEEHOMHHWE., Avoided crossing il 8 3, Z20HBRF v v+ VOER
BMNBREC_REBE 7 vy PLRD R, EH S w7 5 25 &ECOLUNBUSTY S Ot F 4 M\
BB E—-AV P SA-MCSCFOHHERMYBER I v 528V 2 - VREEODBODOTH 3,

3. WEBR. IC1 A F32.64eVE5.16eVRBRABEORIOBMNE 2 o2 &M
< hoHMoh T3, ZOF—BRNHEOHRKBEEL LU CB3N o+ R (0?2747 %30 ¥,
PDTCNEFELBAETS) ¢EX6hTVT, ZhAhRWNLULICRER HREICMHMERIR
VAR, FIBENRHECBEHLTRE ZERAABRIIEBZ IR TR Y, BRI HE EBalasubran
2nian® b O KB B DEH T BEIZ oy #-1  ICI0240nmY¥E 7R AR DERRIL & E DORR
RABLTW B, T ORME(2422)% 1t GEABTID JIMER, FEEE—. NRY
B(2332)D EEMMBEAR D ERTFUEH
D, MhkesBERE»GO_EF
Rk 3D, COBFHEMNBRE
CRABEORNBER2RDOBEHTD
3, o BENK (AABFH)
FoTZOR_BRNWEMET BHBE  opHralp,) 00 04 036 o234
EBMRRBEIN, ZOEBBWO Ay VR

FOBRBAD BB LAE-1 08K I P,y + CI*(P,p) 1 04 054 ' (2341)
wWohtt, TZTQRZOEEY2EX

X527 Q Apkit (ER R BR

1 (P, +ClIP,,) 0 02 0. *IMo+(2341)

—
[=]




53, EEHBERBORKER, 2R, & Energy (a.u.)
OEBYMEHERHAT 2o, REOHHY
K2R LR LR3I o+ R E
BHI+C1 el +C1*wamess 258
TLWUBHETEBIMN 1*+C 1ok
BEHEBERVT &ERbDbH ok, B
XADSOCI#HBER IS &, 5.16eVk
E—- 22 >B_BNRHZ. 32 o4
(AE=5.41eV, 2 ;2=10.00696au) & » &
LB (23410 BFEHBE2H2 Mo
(AE=5.10eV, &4 ;2=10.0220au) & 11 4
(AE=5.26eV, 4 2= & y2=10.0116 au) 259

*30°(2422)
'T11(2341)
*ITo*(2341)

Avoided Crossing-1

W

\ 0"av)

I'+Cl
(BUARAEREERE - 2 v £ — & AN
EEREHO0BBE— 2V L O R iy .
ERT) CRET SONEREE L P T @431y o

BEhREY, T/ BIRMBIEB, AE=2.6%e
V,u:2=10.02837 auT d % » 5. 8B —
CE_BNELRAREORNBE &
Db I HIET B, F ey (28
4D Mo & '@ = 3 N ¥ —3%0.1 -26.0, s p 7 8
6eVA (2431)D 0.48eVHE N FEH K /M &

(B oTWwB M, ChBEREROH Bond Distance (Bohr)
THHEHOME» AR ERTEE, RRAERDOABE2ZERALCRT T s D, H-10
SOFOCIwRIBERFY Y v+ VMIBERT, CICRBHOLD, NFL>OERCHEF
TE2MERBEOSIR LTV, CORMPOHPBERER, BEEEB R & 25111 ,(2341) (H&H)
BEBRD I +C 1*cHBNCHBEIT S, LALETEBR & 530+ (2341 HET 2 X
TR Z » B ®Avoided crossingCHMMEBR 25| B TAKEND 5, EBELandau-Zen
erD EF N R X AHMUHBER LY, 2400 XL ZHVYEHEEGO. K OAvoided Cro
ssing-1,2C O M BEBHKEP(1)=0.77, P(2)=0.90T & - fzo $ W Avoided Crossing
LTCRBLEALCENMNTH S, Q=0 2 1OMTH THER X3 CoriolisifiAMNEX
ChaN BEEZXTOEBHRRIPEEAOIDOREARNMNEIVOTZZTREHR L L DL
DEFNCT, AHYOABELEL2BARNERIALABBRR- 10N R RLEBER2B3 L HnE
Ko PROVBMAEALALAEI DD EH, COLINHEFETOIHBRERIZER 7 — ¥
2HL5BREERBNCBITULD 32 &8 Hh o

4. BR e HREHBR T F E,

(1) FH A, #E, JI#, Kio. BT, BH. FH. J. Chem. Phys., B#H P

(2) . F® KA. BT, J. Phys. Soc. Japan, $HH

(3) KRy @MW BT, BWFPE

(4) BT BA44BEBaY 7 vy (BFH). 199284104

Avoided Crossing-2

X'>%0'(2440)




KO RFNVF -0 5 ECHMT2ERMNMTFAR

Theoretical Study on Energy Fluactuation in VWater

owm# FHi#
1. MRBB -5

WERBOKLEBTA24 02 F0RTF Y IYYNWNZIRXIVWNF—BENREDL

(X}

tOFREAEZHAAN HLsoXkFFrEHLLULTIORIFR  BE Y4339 7 2
OHMBEEHLEMIITZILEBENMELE ZOoDIE S4FBHOFHEHRY

i
"

V-—YvavyRUVHEHLZ2OBHE»SL LSFEBHLAXKOKBEHEAIXIY I -V OHB

N

toMBEHLSI»PILTBLEBEML L E

2. WMRAE - FEFE

ChETER BAREBOKEZSDWITOZFBH¥EHEHY

'z

2l —-YaviEfT
2Y, SAFEHOMNSIS Yz bPY—2XKDTWS Fk ThZhoBHICRD
3Y3alb-vaveRohirEEBEZHMTOERBINBGTIZARAT Yy vy b XN
¥F-BIABEEZTRETS U#H CoBE (Q-ME) CHMIT28IT2ITRE
BeoKkAFOEBHETHRWHBZE>OT FFhsboEBHZ Q-MiELSB
UrEBHrQ-HBEMoBBLrLTRER TS 2ak & Zhid0Q-
BEOKBMABRBLEEEZEM  cCOoONM X V¥ -BHEBEOBXOFMZIT R
Fi XKEHEGZER T ITERROSZIATANRBLEST ZDPE D 2

E"E'x'

N Fk O ZOBOKEHAOXYII-—IHBBOELLEAAN BEOSFH
BHEFELAEEEGTBAILIELEST FREHRLULILEOREOKEHESGOHEE X
MEZIDBIZODPZ HELDIICLU Z

S FHEMBEFMAIXTIPS, TIMPB XTHYRF Yy Yy ZzRAWE ZTh52dblk
i, Rt WAERBTOEHORBEEOEL FrhZofFTryyvy VEBKEN

FRZDOWTHRE UL =



UEtoftBEoErd»OT oy Ssl KoBEHordETEHESTN HEHITL

E®ATIER S

3. WMAERR

TTLHBRBOKOHERY IV —YarvPe-HEoBRKF (EREHH

i

OB BREBOFTM) &, AEBFTCERTLTWVWS Q-MERMTOBENEE
BLEULAKEHAORXRY NI - VRBEPECORBRLEELTZINICDW THMICKRE
Lk ZO0OHR FERAZEEADREZLZBEBEIHNRZIEREZO 6MEDHD
M FREROKREHAOHEBIRZIVHOEBLCLARAELEKEZLT BI2F» 58+
AFETCRERDBENSH >R Ll EBEOKOSTFTEHRIZIOLIO>REEOD
AFREFTEFLELEABEEAOMEBXTERLSS SBOASAFHEELEEER
CHRLRBERETHB DS Do R

EREBEF 2o v 2 ERFLEBELERECNLTCBTY. 42 FHEDO
REEEE2XRD, BAEARBLBUIREEELEBELE ZTo#HR BERET
BEZ2O0AFLBVWVTRERE X ENI Yy 7 A LEEBNFEET I KTERE
gl MPhTWS Fhk AMNEBHELRME»P2bDbREVWEMR (27 3KRE)
TEYTHE (EEHBEZIRXNVF—T-0. 5kJ/ mol) ZrPF&Ehik
ATFTHMEEFHEZ2CNETCOTIPA4P,MARAECC (CarravettatcCl
ementilcks) AFveyyVicEx3E BELHEYSTZIRT MVED
BbhbAXEhRELZLE XiBWT XkoBarABL JHSEFERERDHE-FLH
STTZ X NVN¥—%52 BREBER2HANRE BELEAEOE-FRIELICIBL
TW3kdpWBY, XoBAoB ) IHMEMoOBBEOBAS AR, BMEB\IEWI
BLWE—kDPEHOBEDHOBMB L Lo TRBIBZ I LNFEHE

4. EHRBIUCRREH

(1) A K, H W, Chem. Rev. ## P
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=® :tg{g Study of Chemical Reaction Dynamics based on Three-Body Coupled-channel Variational Method
S 16,000
AT __20.000

OLHEE (LKH)

1. WEEW - AE

t¥RBA+BC—>AB+C. AC+BOHNFE2MRETIEDI. EXH6NEZRT
MAF Yl (LEPSZE) Db L, ZHRYal—-TFT4 T -FEXOHEBE XD
ZEANHEHRHEN. WS ODPOHARI N —T THREEIATWE, AHARETR. ZHRE
FEEBOBRAMMATCEESHIFHERLEALASFE (YO -—EEZ2AVWAZHRRHEE
AF Y AINLEAEREN-I]D) 2. LERBHHNFLCBRATIANLG HEOHLEKR. Tur 7
DEBRETo>T VW3, TxDHFER. Bic, THMABROABCRRIREARBLAABRE %
FOoBALHEHYITHIDOT., COIIRRBORBRITHOBBERLERMRELZ2IT >, F- KRG
b 03FRFERDEEAEDERBOARCLEALEBLIIOHEREZED T 3,

2. MKk HEFH&

2HEB2FYyRINIEHLTIYOL —EER[1-3]2HAVWE, Zhickh, BHEARRRHEY
ELSBRATE R, 3BROEHE %, open channels & closed chanels® B 5 iz 713
%. open channelsO P MKRMEH MK 26 .. (). HABBMEE 2. (R) & & L.
2HEBMEEsROELSKERT B,

Y oun =¥'§ﬂ_[ ¢ v () 2o (RY 1 un +  @anietesed

22T, dc'eset 3 3F ¥ 2D closed channels OB E2XRITHSTHD., &F
THREL, LEEMERTEHR T3, (BXOMEBEAXAFYANVEEETER. Chitbrs
X %12 closed channels OfMTHT, TOFEDBTOT IR TH )., Yalb-—5F
AVH—FEXNOBREZKMOEFTHEIREZIMNI[1,2). ZZITRIAET 3,

ZOHFER BIFHORBRTREDTH - A2H, LERBRERATIRE. W 220
Av 7 zBRERAELEGZ VL, 2 EZE

a) EYBBEAIFEXOBESIBROHERME, X FV-—RBEANL, BATXEAR (K
B, HE) EBEROELLTEARION, Z 4D,

b)) FY¥ a2V BRIEANLBEHE T+ IICRN DA, Sub-channel ZEAMICH S T I X
Baruwh, BEEEMEOEZHESTIRIEZ W

c ) closed channelsO R (EBHMEOIBHEEAER) 2 X T 00 EEMAM.

FRWHLDOTH 2N, 48ty 3BRORARBOLBREMKBIHA Thi+
FEEBRT & 52

d ) Light-Light-Light ® & T % < Light-Heavy-Light Ric bW X 61 3 ». % &,

3. MAKRR

a)l2oWwWTld, A EEGaussian® Displaced GaussianZ f » =2 % & O Hanmiltonian
matrix elements O XX DOERK. REEITIcB T 32—, #FERHMOFHMEEY 21To



2. Displaced Gaussian % ff 5 H &t 2 R %,

b)lzowTid, BEFEEMEOK LS T 212, channel radiusdk D Sl %, non-
reactive channels O &% Bz w2 distorted wave CHEK T HADONPRWI & TN
oF, THhIE., BIABPBELIBOANEBMR TEI>TWHBILAFEHALTWA.
Light-Heavy-Light % % Heavy-lLight-Heavy F OB AKHA. T F¥y 2NV EE2ELT 2D
. AEE R Sub-channel M TH EZHBHMAKL LA - R4 ¥ (sub-channelMl TF Y 5)
EHE2ERL, ZYftomIFLBOE, BERISE X Istate-to-stateT#H & . sub-
channel Ml THABRSATWAZ L IREBLEDDTH %,

cHk2nwWTi, HEFRAESEMNRBOMBAF »ALEREBMEOEANE2R I ZOIC
3K, 4 FONYZRBEEBRE[2]I2H W T, ‘HeEFDtrinmer ( 3 %) ,tetramer (
4t5%) EBWVWTHE, 2 KMpotentiale U T, HFDHE2(Aziz etal.,1979)% A v =, J=
0 DAHICKEREN H B, Dinmer,Trimer,TetranerdDenergy, 2 AHMTEHEHEH I KO L ON
B o5 h =, Energyid £ K F ®breakup threshold®» 6 5 %, TrimericiZ B RKREN — o £ 13
B, TOFKiE. ‘Hep B W 2O, quantun effectiT e H iz K & <,

‘Hexn | Dimer l Trimer | tetramer
Energy (K) | -0.000830 -0.108 -0.00144 -0.416
2 th 1 5 B (A) 87.1 9.98 90.9 (k)

2 (K BE B3 potential D H# £ X (BA)ICHRNTHEEIC X% W, Dimer,Trimeri2 > W T &,
literature result @ U R %2 5 2 5, Tetrameric D W Tldworld best® 5 2 T w 3,
TetranerOMERBHEET I E SIS, ThThTHD, BLWHE R KT,

FhA BORELHBRBIIHLIODLOEAPELTIWEIN»ERSEDIC. T a—-7
VEFHE. Za2a-—F U FHBRUNEFO2LETFTHEHXBN=D)2BWTAaE, T+
BTEAHEERVPEOoNENIB. C2TRAET 5,

SH. TO. HBR3IFry AN 2B bTFLERGLESLIFiEE 3RFFTFORE
EEDESAESHEIRE (floppy notion etc. )DHBIRABL T H B T E. HBE O loca-
lized motion 2R ¥ 2 -20ic. AR EEBMEIZ locally distributed Gaussianz & A
TEILEND B,

[1] M. Kamimura, Prog.Theor. Phys. Supplement 62 (1977) 236.
[2] M. Kamimura, Phys. Rev. A38 (1988) 621; Muon Catalyzed Fusion 3 (1988) 335.
[31 Y. Kino and M. Kamimura, Proceedings of International Symposium on

Muon Catalyzed Fusion, 1992, Uppsala, in press.

4. REEXH

DENER "Z6R2RFRERBEROLEREHNEAOBA 1.
ERA#ER T2REER) AR Y RY Y L, B, 1992 1183-48
DENEE TYabv-—EHMdB8Fr 2 VEGELIIZhREREORE A 4.
Eadl Tt RDEHI B3IUMAKS. HIB. 190935 1H28-308
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Dynamic Proceses of Argon Clusters

1, MEEBK  HWH
JI9AY—OBBEINNVIIROBBLUEIB~2HAPSEKZ2E LN, HEH®Y I oL
—vaviEBFELOWENED SN TETWLDS, B, BEORYEVEFBFEBRD T 2
BEUTNVNIV I IR RO AFEHHBENDLSE, REXHABEBYI2L-YaryoET
DABRBEINLTWEINLOFEEN, BEEKEZHFUVUTCARRINI IO DTV B, B
MAhER (<~20) V7329 - LB UTWURALRENEBHRIQLTED, HEBEROEE
tdHit, RER (40~147) R ULTHIWMBVWIRINAD XD>IER>TER, 22T
ODHBME, 2ULREDOI7IXY— (108f) CBUZBESM L THEHEITIBENS
O ZTUTELORZBETRBIS EEIIAEBTIZ20DZ2H|IPICTBEIETH 3,
2 6ﬁwﬁ?ﬁ.=ﬁgﬁ“£

HEBYI2V-YaYRS2FHNE (MD) B &hfFoke #FHMAF Yy LI
& Lennard-Jones ¥ 4 72wk, MDOKBRIZEIWT, 7329y -FORBERHD
T2RF2EHEL, ThEH62XBLTVWIRNEZ2EE LE BEROHNBERE 28HT 3
FRBRE&ULUT, Stillinger®F @ TR & h 2% (hidden structure, inherent structure)
NEHTHD, TOWHE (LT TlkquenchI h 2MEOEKRTQMELELR) K. MDO
E2RATORNFEEL S TORBL-FEVWVHRRATF Y Yy VEBHELOEDHHE
BIHETBBEND., COFEILED, MDORBU-—BORARRRBRFNEEMEORE
KEN-—THNRITENS, ChE5QRBEORBERE TS L TCMDOKREHRAT 2,
3, BRBRE
(1) 7929 -0 A

VIXAY—ORBMBEERULUIILE. FT. BRBEEHSOUIBZ2EETAILENH 3. N
VIOROMBERTEME L TLindenamO RELC KK AMBEROES ¥ 5 5. 20
BE~0ITRBFLUBLEVZ20TCZOAD THEBENERTEIH, VI35V —-FRTHHE
FBHROBELREIIOBRNMEHTHIEN G P> TWE, HFEMNSBVHEEROER S
WS TR TWBRARERIIXY-—Tl., COBI-RELILIZRVWEEZXIBASZ DB L
Niawvw, ULPAULYIXY-TREBLLEEBITCATTCCORBZHETSI . UbEDND
CEDPRLNZ2EDPHEIPODONE, B, ROZELo>TWDEY I -—RFEEMN~10ATH
h, BRIV -—DBLIPSEESANELEET Z, RARBEMELHBRDZ2EE L.
BHADPRELELTULDZIETORELCLHEBRRKOENH 3,

R, EHZRXINVNF - TCREFT Uy Yy NV - 2 XNVF-0ORBRBEKEUE»P>E XD, 2 C
T 79525 —%% (~7TARR)., FM (7TA~9AR), RUEH (9A~) L/ THE
BYT 2, 0.2nsOMOEHETLECRTF Y Y VDX NVF -D20K~40KIZEZEBERENE
ERAAN OB -oFH RECBTANFRLBIZIRNFEHZIRXVNF -2 DR Z0HE
OAHIF VX -—WFHBLISETH—-LLLH LT 3B,




OEFYIYYN TR NF TR, X4DHEBTHAHOHBMNBER (K:-2.6~-3.0 kcal
/mol, M E§:-2.3 ~-2.1 kcal/mol, EE:-1.6 ~-1.5 kcal/mol) ThHb, REHBHE 2
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L Theoretical potential energy functions and rovibronic spectrum of electronically excited
states of HCO+

In this work the three-dimensional potential energy functions of the electronically
excited singlet states of HCO* have been calculated from correlated CASSCEF electronic
wavefunctions. Nine molecular orbitals (36-70,1n-27%) in the active space gave rise to
2744 (2674) configurations in A' (A") symmetry. Four states in A’ and four states in A"
symmetry were optimized in a state average procedure with equal weights. The Gaussian
basis set comprised 135 primitive functions contracted to 91 groups. The calculated
vertical excitation energies of a previous theoretical calculation are compared with the
results of our work. The calculated electronic transition moments show that the UV
absorption spectrum of this ion should be dominated by the transition C I - x 13+,
Analytical representations of the potential energy functions of the two Renner-Teller
components of the C 11T state have been used in beyond Born-Oppenheimer calculations
of the rovibronic energy levels of HCO* and DCO* by a variational approach accounting
for anharmonicity, rotation-vibration, and electronic orbital angular momentum coupling
effects. The calculated vertical and adiabatic excitation energies should provide valuable
information for the future experimental characterization of these excited states. Up to
now the excited states of HCO are experimentally unknown. Our theoretical result has
been submitted for publication [1].

IL. Ab initio calculation of spectroscopic properties of MgNC
Three stationary points (two minima and one saddle point) of the ground state

potential energy surface of MgNC radical were located by ROHF/TZ2P level ab initio
molecular orbital calculations. Energy differences of these points were calculated using
the SDCI method. Molecular structure of MgNC at the global minimum of the surface is
of a linear form in the 25+ electronic state. A linear isomer MgCN, which is also in the
25+ state, is a local minimum of the surface 500 - 1000 cm-! above the global minimum.
Transition state connecting these two minima lies 2170 - 2700 cm-! above the global
minimum. This low barrier height is almost the same in energy as fundamental excitation
of CN stretching whose calculated band origin is 2166.7cm-1.

Three dimensional potential energy function for near equilibrium geometry of
global minimum MgNC (22+) was calculated at the SDCI level. The analytic expansion



of the function has been employed in variational and perturbational calculations of low-
lying vibrational levels and spectroscopic constants. Harmonic frequency of bending
mode is extremely low (w2 = 83cm-1). This radical is quite floppy about bending motion
and hence should show a large amplitude vibrational motion.

A rotationally resolved infrared spectrum of MgNC including absolute line
intensities for N=0,1,2,3,4,5 were also calculated. Transitions between all states up to
600 cm-1 are included. The calculations have been performed using the codes of Dr.
Stuart Carter (University of Reading, England) [Mol. Phys. 65, 143 (1988)]. The
rovibrational wavefunctions are calculated by a variational procedure which makes use of
an exact kinetic energy operator. This ensures that all kind of anharmonicity effects and
rotation-vibration coupling effects are taken into account. The remaining differences
between calculated energies (and line intenisties) and experimental results (which are not
yet available) are due to the approximate way of solving the electronic Schrodinger
equation. Since we calculated highly correlated electronic wavefunctions (ACPF-method,
large basis sets), we can assume that our three-dimensional potential energy function and
the three-dimensional dipole moment functions are very accurate.

The calculated spectrum includes 1976 transitions. The line intensities have been
calculated for room temperature (293 Kelvin). A this temperature the rotational and
vibrational partition sums have been calculated to be 1047.8 and 4.9287 respectively.
Since MgNC has a very flat bending potential the vibrational partition sum is significantly
different from 1 at room temperature. The probabilty distribution of vibrational states at
room temperature takes into account the (2v2 + 1)-fold degeneracy of the bending mode
in linear molecules. Since the Boltzmann distribution of rotational levels up to almost
N=80 are populated at room temperature, the calculated spectrum can only be a part of the
experimental spectrum at room temperature. The calculations have been restricted to
N=0,1,2,3,4,5 due to a lack of CPU time. But even on the most powerful
supercomputers a calculation for all N values up to 80 will not be possible.

111, Publications

[1] B. Weis and K. Yamashita, J. Chem. Phys., submitted.

[2] K. Ishii, T. Hirano, U. Nagashima, B. Weis, K. Yamashita, Ap. J., in press (1993);
J. Phys. Chem. submitted.
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Table 1 Geometrical Parameters .
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QCISD(T)/6-31G*
Experiment

ROHF/6-31G* 2
ROHF/DZP
UHF/6-31G*
CASSCF/(4s3p2d1f)?
SDCI+Q/(4s3p2d1f)?
QCISD(T)/6-31G*

3 Present calculation.

Table 2 Electron Affinities (EA) and
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EA EDE
0.60 0.61
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2.00

1.95

ROHF/6-31G*?

CASSCF/(4s3p2d1f)?
SDCI+Q/(4s3p2d1f)?
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QCISD(T)/6-31G*
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MR-C1/6-31+G(2d)//RHF/6-31G
Experiment
Experiment
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