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10:20~11:20 [SP2 TOWFHI 71125 A AM part 1]

HIFEW (BM)
11:20~12:00  [dEF}R HONDO OfEvJ5 ]

AESEE T (ESLFEHT)
12:00~13:30 2 &’
13:30~15:30  [SX3 #HMLEFEESE (vruyi7) |

JEPIBHAE (NEC)
15:30~15:50 -
15:50~16:30  [GAMESS 12 & % W FIFH 5 ~SP2 TOM R~ ]
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313 BEIIX2L X7 L(BME SP2)

-SP2THE, VaTEHE - FLRT =), Ny FMUEEIToTW5S,
A8D ) — F OB B VAT LT, £/ — FIZIZ2GBHAEI96GB)DER T A A2 %L TWwh,

wide-node | ) (I thin-node |‘\
AEY128MB AEU128MB *AEY128MB

F4RY F4 R T4 R
2GB x4 2GB 2GB

wide-node

\ (l wide-node |\ 4
*AEL256MB AEY256MB

T4 RO F4RY
2GB 2GB

*EY128MB
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3.2 %1 —DERK

FNENDOFRAMIBITAF 2 —HREILUTOEBY T, £ [$EE] I, FFa—lBn»
TRBICETTA Y a 7ORKMEEIR L E T, £/ [Complex] 13, 22LL LD F o — % fif-8 CTRIEE
WWETTHY a 7ORKEEEZHRLE T,

SX-3/34R (super)
QYA TENLE:

¥ 2—% |CPURHE | 5K | ZEE | Complex IR R -1
\ - - - - - VI~V5~DI] T ¥ 2 —
Vi1 1M | 256MB 3
V2 3FMH | 256MB | 3 : AMS:00~
V3 3R [s12MB | 2 AMI:00
V4 6 | 512MB 2 3
V5 12 | 1GB 1 #H
VX 24FFH | 2GB 1 1 - KRBy 2 7
VP TR 1GB 1 1 AM1:00~AMS:00

MDPS — — 1 1 —

ey k] 59 32MB - - - rsh D&

HSP (cchsp)
(BHEY ) T VY 3 7THE)

*a1—% |CPUSHE | 5818 | ZEE w *
H — - —  [HI~H3~D)NAf TF a2 —
H1 3EEH | 256MB 2
H2 6H5/H | 256MB 2
H3 6HFR | S12MB 2
SERAEE | 3KERY | 128MB 2
SP2 (sp2)
() 7MY s TRE)
*¥1—% | CPURR FioiE ZEE | Complex | /— K% |f§ #
S1 12/ [ 128MB 6
v 8 8 Thin
S3 A8 128MB 6
S2 1285 256MB 12
16 16 Wide
S4 481 256MB 12




(A5 3 7 )

*¥1—% | CPUREHE FictE ZEE | Complex | /— ¥ s &

P1 204 128MB 1 1 4
Thin
P2 24B5 ] 128MB 1 1 12
P3 24858 128MB 1 1 7 Wide
ISS (ccibm)
(KEEMEEH)

F¥a—% CPUH; g FEE SEE J—FH W%

— 3 64MB — 3 (IBM Power Station590)




3.3 FAREAH

FIRGREIRE LY VIR L ERAN, FEOBBRL, HAIC Lo TIIHEMEL MO LD FE
THAZICABLTHELI L2 50d LLTE A,
HEBFIHORSD20IZ 7OV 7 VAL IIHHAEBESEY U TohTE T, £V — T
Y TON BB CEHERERET A LIITE TR A, FIAEKP ZRORXIfE->TY
TTEIREEERE T,

®X—/X—O>E1—2%(SX-3/34R ) DFHABEHE
P1=CPUXa+VPUXb
CPU : & cpu time
VPU : X7 P VHERRD cpu time
NI A—FOfEIZ, UTOLBH T,
a:0.12/sec
b : 0.12/sec

QS EEE Y — /N X7 L (HSP) DFIRAAREHE
P2=CPUXc¢
CPU : £ cpu time
NG A=y DI, LTDOEBY T,
c: 0.03/sec

QEE IS XZ Y AT L (SP2 Wide ) DFIHABEHE
P3=CPUX{
CPU : 4 cpu time
NG RA—FOEIF, DToEBHTT,
f: 0.02/sec

S EE IS X4 AT L (SP2 Thin) DFIBABEHZE
P4=CPUXg
CPU : 4 cpu time
NI A—=FOfEIX, UTOEBHTT,
g: 0.01/sec

FIH S3 P=P1+P2+P3+P4

Bh DFTEMT AT HIZBITSH CPU 1 KN 72 ) OFH FIEIL, RO XH IR F5,
SX-3/34R 432 B (N7 MVHEEE L FE LS

HSP 108 5
SP2(Wide) 72 5
SP2(Thin) 36 M.

72720, AW REERIZCPUIRERICN L400EATEI D BTHRTW A,



4 —fRERE
41 FFHS A7) Tar 5 A0E L B

ERTEEDTA T ) BREELFEI1LCTET, BRINEZIATIVREE TS0y S
LDEGFHLNVIIEETU T T LOUR - BEL W) b T —ITABINS,

Fa. 1. 1 VFRTEESFHIATZ) 7077 0MREEE—K
4E TR WA nE

HEEBE KB BhEdR E-EHSTFHNFEYIaL—Yar7uys A0lE%
HWAE  KEBRX  BF
s KBk BF
fREHE KBRK  BF
WEE® KRk KERE4E

BERT BEK  BEd RS TEEET T Z T A5y 7 — [GAMESS] D&l
BAEET BEK  KERE
EWBT BFK  K¥RE4a
FREY BEK  K¥k4&

= OH# hEK R SFPEBFHEEOREFKR L AT 4 [JAPIC3]
MaHEs,  dekE BF ATOMCI D B%

ARIGERAE FEREURF  FHRAFR SALS @ SP2 ~DO#HE

RIRER  BFK BEd QCLDB U4 - 37— % @ check 712 5 A proof DA%

MEEER  BEK  KERE
ANE B eBKR BhEdR
BmE¥F  BFRK  KERE
WHBTF  BHFEK K¥ERE
WAERST BRXKRK  KER4E

il & Bok  KRER4E TCGMSG [ ¥ ¥ — 7 = — A D SP2 ~D#Hi
Fl & BEEK O KERR4 WILEE S 4 795 ) OiE5ML (SP2 ~D )

TR T ERICHREG L2 TFRET O T I 23y r—J3UTO8HTH 5,

<SX3HMH>
g94 GAUSSIAN94: ab initio molecular orbital calculations
imsl (SUBROUTINES) ims library
<HSPH>
g9%4 GAUSSIAN94: ab initio molecular orbital calculations
<SP2{K>
atomci Calculation of electronic statesof atomic system
g9%4 GAUSSIAN94: ab initio molecular orbital calculations
gamess GAMESS: ab initio molecular orbital calculation (for POE)

tcg4mpl (SUBROUTINES) tcg4mplinterface from TCGMSG4.0 toIBM POE MPL



F412 TUFS5L5A477) &

PROGRAM ID
amoss
asl
blas
colmbs1
colmbs2
crys88
g92
g94
gamess
hitac
hondo7
hondo8
imsl
jamol4
jason2
koto
masphyc
math
meld
mm?2
mopac?
numpac
sxview

PROGRAM ID
asl
blas
colmbs?2
g92
g94
gamess
hitac
hondo8
math
meld
mm?2

==== [IMS PROGRAM LIBRARY ====

*akx SX-3 VERSION ****

PROGRAM TITLE
AMOSS
(SUBROUTINES) ASL/SX: AdvancedScientific Library/SX
(SUBROUTINES) BLASLibrary
COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calc.
COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calc.
CRYSTALS8S8: ab initio LCAO-HF program for crystal systems
GAUSSIAN9Z: ab initio molecular orbital calculations
GAUSSIAN94: ab initio molecular orbital calculations
general atomic and molecular electronic structure system
(SUBROUTINES) M680 or S820 -> SX-3 convert library
HONDOversion 7: abinitio MO calculation
HONDOversion 8.5: abinitio MO calculation
(SUBROUTINES) ims library
abinitio LCAOMO SCF calculation
CASSCF calculation with large basis set
KOTO:ab initio melecular orbital calculations
material designsystem by means of comp. phys. and chem./MD
(SUBROUTINES) mathLibrary
program for many electron description
molecular mechanics calculation by MM2 force field model
MOPAC version 7: a general molecular. orbital package
(SUBROUTINES) NAGOYAuniversity mathematical program packag
SXVIEW

wkxk HSP VERSION ** % ¥

PROGRAM TITLE
(SUBROUTINES) ASL/SX: AdvancedScientific Library/SX
(SUBROUTINES) BLASLibrary
COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calc.
GAUSSIAN92: ab initio molecular orbital calculations
GAUSSIAN94: ab initio molecular orbital calculations
general atomic and molecular electronic structure system
(SUBROUTINES) M680 or S820 -> HSP convert library
HONDOversion 8.5: abinitio MO calculation
(SUBROUTINES) mathLibrary
program for many electron description
molecular mechanics calculation by MM2 force field model



mopac?
numpac

PROGRAM ID
assign
atomci
band1
bc3
bgstr3
cndos
g92
g94
gamess
hondo8
jamol4
jason2
mm?2
numpac
series
tcg4mpl
unics3
wigner

PROGRAM ID
crystruct
masphyc

MOPAC version 7:a general molecular orbital package
(SUBROUTINES) NAGOYAuniversity mathematical program package

xikx GP2 VERSION *% ¥

PROGRAM TITLE
assign diagram for the assignment of vib-rot spectra
Calculation of electronic statesof atomic system
extendedHUCKEL calculations of one-dimensional polymers
Vibrational androtasional spectroscopy
BIGSTRN3: a general purpose empirical force field program
CNDO/S-Cl: modified CNDO and CI method
GAUSSIAN9Z: ab initio molecular orbital calculations
GAUSSIAN94: ab initio molecular orbital calculations
GAMESS: ab initio molecular orbital calculation (for POE)
HONDOversion 8.5: abinitio MO calculation
ab initio LCAOMO SCF calculation
CASSCF calculation with large basis set
molecular mechanics calculation by MM2 force field model
(SUBROUTINES) NAGOYAuniversity mathematical program package
LOOMIS-WOOD diagram for finding line series
(SUBROUTINES) tcg4mpl:interface from TCGMSG4.0 toIBM POE MPL
universal crystallographic computationprogram system
magnitudesof 3-J and6-J symbols

*Rxk MISC Kk k¥ *
PROGRAM TITLE

crystruct3/SD
material design system by means of comp. phys. andchem./WB

4.2 F—FN— AR

BFHT—FN—AE LTCHE2HDT =¥ N=APBEHFIN TV 5,
BANEFEOF— ¥ R— 2 FUTO®BY Th b,

- QCLDB (EFftHEXMT— ¥ X—2X)
-FCDB (OB DOF—% X—2R)
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5.1 FIHBRE 927 VBLIUFIHER
FRSE  |[FARXS|7 00 27 a3 3 B -
% I EEIEEE
SR | HERF 165 580 26,076 24,481 17,753] 9,792,400{ 7,101,018
[ERalEn 11 11 1,470] 1,428 419 571, 200 167, 431
A 29 128] 12,662] 11,397 9,538] 4,558,800] 3,815,209
AEE HRFHE 4 6 140 131 119 52, 400 47, 575
EpayE [k N 1 1 10 9 0 3, 600 0
& F 210 726] 40,358] 37,446] 27,829| 14,978,400] 11,131, 233
) 2 2 TOCPUBRIERIZ, AMEHOEH» S (HE/400) 24To THB LD DTH B,
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User's Guide
This book explains the components that make up SUPER-UX Operating System environment.
User's Reference Manual
This book describes commands and application programs available to users of the SUPER-UX
operating system. If users are not already familiar with the SUPER-UX operating system, they
can refer to the SUPER-UX User's guide for details.
Programmer's Guide
This book describes programming methods for the SUPER-UX environment.
Programmer's Reference Manual
This book describes commands and application programs available to users of the SUPER-UX
operating system. If users are not already familiar with the SUPER-UX operating system, they
can refer to the SUPER-UX User's Guide for details.
NQS User's Guide
This book explains how to create batch transactions using the Network Queueing System(NQS)
on the SUPER-UX operating system.
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Programming Language Support Reference Manual

This book describes the SUPER-UX C library and various programming tools.
C Programmer's Guide

This book describes the C language compilers available for the SUPER-UX operating system.
FORTRAN77/SX Language Reference Manual

This book explains FORTRAN77/SX, the FORTRAN77 language used under the SUPER-UX
software. FORTRAN77/SX conforms to the International Standard ISO 1539-1980 and American
National Standard ANSIX3.9-1978 full language FORTRAN (also called FORTRAN77). A
variety of extended functions is included with FORTRAN77/SX

FORTRAN77/SX Programmer's Guide

This book describes the FORTRAN77/SX compiler for the SUPER-UX operating system. This

manual focuses on the FORTRAN77/SX featurs that improve program performance.
FORTRAN77/SX Multitasking User's Guide

This book is a multitasking programmer's guide for the FORTRAN77/SX running on the
SUPER-UX Operating System. This guide provides information ranging from the basic
knowledge required for multitasking to high-level multitasking applications.

PHIGS PLUS Programmer's Guide .

This book explains the Programmer's Hierarchical Interactive Graphics System(PHIGS).

The PHIGS library is based on the PHIGS specifications of the International Organization for
Standardization(ISO) and International Electrotechnical Commission(IEC). It divides graphics
display from the management of graphics data. Graphical primitives can be edited using addition,
deletion, and rearrangement functions. Graphical data in the library is structured hierarchically,
allowing complicated shapes to be constructed simply.

ANALYZER-P/SX Reference Manual

This book explains the ANALYZER-P/SX, a FORTRAN program analysis tool for

performance improvement.
PARALLELIZER/SX Reference Manual

This book explains the PARALLELIZER/SX, a programming support tool to enable

high-speed processing using vectorization and parallelization in the X window environment.
DBX User's Guide

This book explains how to use DBX on the SUPER-UX operating system. dbx allows user
programs operating on SUPER-UX to be debugged by specifying variable names and line numbers
described the debug source program. dbx supports the following program languages.

PDBX User's Guide

This book explains how to use pdbx on the SUPER-UX operating system. pdbx allows use
programs operating on SUPER-UX to be debugged specifying variable names and line numbers
described in the debug source program. pdbx supports the following program languages:

GKS Programmer's Guide

This book describes the NEC SX Series supercomputer implementation of the Graphical Kernel
System(GKS). GKS is a standard set of FORTRAN77 subroutines and C functions, adopted by
the International Organization for Standardization(ISO), that can be invoked by an application
program to perform computer graphics tasks. GKS subroutines and functions enable an
application program to

Mathmatical Library/SX V2 User's Guide(Functional Description)

This book describes the general concepts and functions of the Mathematical Library/SX Version

2 (MATHLIB/SX V2), which was developed as one of the interdisciplinary applications offered
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under the SUPER-UX operating system.
Mathmatical Library/SX V2 User's Guide(Algorithms)
This book describes the algorithms of subroutines of the Mathematical Library/SX Version 2
(MATHLIB/SX V2), with was developed as one of the interdesciplinary common applications
serviced under the SUPER-UX operating system.
Mathmatical Library/SX V2 User's Guide(Examples)

This book describes the general concepts and functions of the Mathematical Library/SX Version
2 (MATHLIB/SX V2), which was developed as one of the interdesciplinary common applications
offered under the SUPER-UX operating system.

Advanced Scientific Library/SX V2 User's Guide(Basic Functions Vol.1)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the basic functions of volume 1.

Advanced Scientific Library/SX V2 User's Guide(Basic Functions Vol.2)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the basic functions of volume 2.

Advanced Scientific Library/SX V2 User's Guide(Basic Functions Vol.3)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the basic functions of volume 3.

Advanced Scientific Library/SX V2 User's Guide(Basic Functions Vol.4)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the basic functions of volume 4.

Advanced Scientific Library/SX V2 User's Guide(Extended Function)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the extended functions.

Advanced Scientific Library/SX V2 User's Guide(Parallel Processing Functions)

This book describes general concepts, functions, and methods of using the Advanced Scientific
Library/SX Version 2(ASL/SX V2), which was developed as one of the interdesciplinary common
applications offered under the SUPER-UX operating system.

This manuals corresponding to this product consist of six volumes, which are divided into the
chapters shown below. This book describes the parallel processing functions.
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(1) User's Guide
(2) User's Reference Manual
(3) Programmer's Guide
(4) Programmer's Reference Manual
(5) NQS User's Guide
(6) Programming Language Support Reference Manual
(7) C Programmer's Guide
(8) C++ Language Reference Manual
This book describes the C++ language compilers available for the SUPER-UX operating
system.
(9) FORTRAN77/SX Language Reference Manual
(10) FORTRAN77/SX Programmer's Guide
(11) FORTRAN77/SX Multitasking User's Guide
(12) PHIGS PLUS Programmer's Guide
(13) ANALYZER-P/SX Reference Manual
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(22) Advanced Scientific Library/SX V2 User's Guide(Basic Functions Vol.4)
(23) Advanced Scientific Library/SX V2 User's Guide(Extended Function)
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IBM C Set++ for AIX Reference Summary
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IBM C Set++ for AIX User's Guide
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IBMRISC System/6000 Scalable POWERparallel Systems Administration Guide
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Reference
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Structures on Intramolecular Hydrogen-bonded Molecules and [ts

Clusters
OFMN =i, KH EH (JLK88F)

1. BFRE®H - WE TabrryhrrxrVT(PT) & RBEEICE->SE-RTET
VT cERrWEBFRAOARERZ L LT, 8% HEo@m@E»coEHEHIAhTWS, LD
Lans, MAEABZRILBEL»PSPTUENTI2BEDRIIDVTOFRERFAE LAV, #FEH S,
BEN LRI FARERSES> PSS bRy (TRN) 28ESH4F LT, HFHZKE
FONSIBYPFE2BEES>FELT A7 52— (TRN-M,) 2BEERI>FHPTOERE
H, #FHEMMEEERAPPTIE S 2ABEE LD VWTHELTWS, AFERTHEK, TRN-H
2O 759X -OHBBELECDODVWTRHREBSEHIC, ab initio FEIZ XbH, TRN-H:20
752X -—ODREKRE FELZIRNVF-KRUVERBHEEZ KD, EBRECOLEBLLXLODER
it s h2HEEEBEEBEICODVWTERETZILZ2HEHBLE U=,

2. MR AF% - FHEHE FFREFRATORBAEBRTAMAXEREDENZERR
Frow -9 2F—-vay, k ®E7o07 7511 Gaussian 92% 3 Wik Ganess %k, H
BB I E6-3160* R U6-316%" & M Wz,

3. HF R AR TRNOANVKZDNVEERVVKBE 7o b D HORF & KkFERZEE L
EHE (1), TRNOAINVRZVEEE H0 kER‘ESLEEE (1), RUTRN
DAKBETI MM H20L KERBALULERE (1) TOWTEKEBEBEOHESE T - 20
LhALvahns #ME () TODVWTEEBMNZRNVF-2522BBEEs08H0-> 7k,
Table | C6-BlG**BEBRNBEEH VWV IHALIIAERBNZIXANF -—BEBOZIRXR NV F - RUTH:0

oGk A g opt 1w 2 e .
LokRBEERBE LB RHELT XN F Table 1. Energies for minimum-energy geometries of TRN-H,0
— %, CoRUC.HMEOKBIZD W TR usters in the S, state (6-31G**).

LZzo CoMMMEOME (1) XM O Shucture  Symmetry  Total energy  Relative Energy  HB energy”

BHEELBI LN, COEBMNER (au) (cm™) (cm™)
KBTHBEREHRUEZ. BE S CHM I o -494.307674 0 2378
HoBE (1) bBBRELEE SN B, C, ~ -494.306689 216 2162
i C, -494.307319 78 2300

WH IR M ICBEWNWT, 58,66,142
C -494.306097 346 2032

»

cn i A FRERHBH N RDBEABET A TN
5, BBABOKENS, Zh oo )Ny 2 HB Hydogen-bonding.

Rk, #hEh, B#E (1) OFEARE by, by, OFEFERVFEHEIKRY s, CRETEZE 3
cEeMbhdrok, £ TRNOMV .. (HAER / CCOZEH) RHLMUYT ZNY RN
375 cn i EN, COMEIETRNBEHEDOIG co'DHEXRELLFTATVARAN, ZTHh65D
BRI, HELZRXNVF - ETHE (1) OFMNE-3I6* LARAVTRHEETH B, 27
PVEICEEE (1) 2XERKLTED, IhRELEEEREZAVWEHFENRLETH 22
EERL TN D,

4. RR - -HBEREETEZEFE

B, |4, KHE, HE, #AA, Chem. Phys. Lett. EI R &
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’% 4,454 Quantum Chaos in a Cooperative Atoms

l.—.q._ 5 4 and Boson system
& ,6oo ,

O KB (SRReEEA)

1. HsEER. RS

L= —FRDOH + AdE L SOHSN. =3 ORIIE FHAIHEBIERICTY 2L D TE TR THH D, BRI EL LT
echtatizg b PR R LIS BB S TR 2, TRTEOWRE TRAT 2AETRETERE LTI T2, ZOETAEL
T 2R B ETR B I N2 BHAROHEERT 5 257 LMD HiF b, ZNIEIREEERAL FHIREITOME L AT
AEEMTH D, AL V—RY Y RIIROEEAIEARESRO—oTH B £1221id 2 ENRETFRENTF- ORI L FEBOYE
HRABTTTNCThH D, L—F—FRTIXTRILFOPunping, SRS S DRI ¥ 2K Y —RY VeI L f4EHHRE
LTHD D 2B TERN. BFROZEETII OV TORTFINFEEMOFE TRV, FEHIEICEL TORF—ERRDIL
BEEAB. AEY—RY VROBEIILXSHRICLER L. B50 =7 —4—»5Fluctuation Parameter TheoryDHKIZ & - T
SRR ARk 2. & D EERIERRES OB TRE At XN BKicked Spin—hosonfkiZ DN T BT D,

2. W3EhE RPERE
Fv 2 hAEY—RY VRONIN N DT VAL VIEBETSz, 5, S- L IRBFEE Tat a- BLUTAIERICE->TEASN D,
wa, & we IFEF LI FOEERBBE THZ.

H =w,S" +weata™ —iga™ (ST +87) — Q,5: > 8(t = nT) + h.c

BEATINE TR N1 £V T FRERIRE D o« BEHTHIOHRERIZAL Y —RY VRDONI)N N7 U pH Y 25 —HERIC k> TR
H5ENB. J:?)M’-@ﬁiﬂt/‘?}%‘/ AT 5 TW L DORERIRE ST 25 — ?%i‘i&:}ﬁbn/;’%)

7] H
o =[5 al +m(25pS* = $*Sp— pS*5)
+72(5pS + SpS* — 5*Sp — pSS*) +T(2apa* — a*ap — pa*a)

E—?ﬁ?ﬁ&ﬁﬁiﬁ_}m VIPOTUT & > CEEHERI DWW AROBEEEREE T Ea NS, £ ORRIdLegendreFHUI &L > TR FHEY
SHINPROSNE,

[0 1 o
(#1) = az S5 pu < 7' | B > exp(¢Er) < Exln,m > ™™

®(q) = exp(a(Ex) — qEr)
a(Ey) = qo — log®(q)
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Fig.1 (-»-e-)Spectrum of singularity, for a spin-boson system, wa=1, wc=1,g=0.5
(—-) one of eigenvalues of Liouville operator,g=0.05.

Fig.2 (-+-+- ) Spectrum of singularity of spin-boson system with a damping and a pumping, wa=1, wc=1,g=0.05, 71=0.0001,72
=-0.0005, '=0.0001, (~-)one of eigenvalues of Liouville operator.
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TOBEFME. SOKEBREN. BRRELHAE TSI 0S5 L5265, (2) (DOT oY
SLEEI, WEMIOCAHAFNIA - —2BNEBRERLLIORETSZ T 075 L%EDK
5, BBIK. BoW A FEHERF. BEL. 2FONBAFNREREZEZYE ST 3,
3. MRRE

S —FEDOMIT. NCI(PA, YT ), HnO(® T *), Ti0(®*A), TiN(®Z*), H,PO(ZA’),
CHF,(CA' )R ED T Y =S VANDARY PLEHFLICHLIMI LY, ZHhoDRARS b
VEBHFZTO, SVANOYBAFENRFEEZHSOIC U, HiIX. EXHEERETRE.
A, 'SETONCIS VANDRARS FPILOKRE. BBE&EMRAH N0, Ti0S IVH LD xR
JhIVOBE. BEFLEHERKIOTHEIANI A THENAOCIHBELVLRIVIKKET 3
7eh, BOKBMBEERN > TIPS VANORFHEORELRNALRE, CHF.5 VA LD
REEHICLZHBELIARI PNVORBRYE, ICCST VA NDOERAEHTREOEE IS b
DREMDILHD, —2>0EBIREEGHZFOH S DRenner-Tellerkx) RO BROBHAE EOKE
3. 2FARE. 2 FHERELTE%RDIARZTVLERE DN S,
4. RE. HIREH
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FEE. B4AmE. 31, 101(1996).
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CusLi D7 5 A ¥ —&tE

61,053 | Calculation of CusLi Cluster

OBF B R (LK)

1. BIEEM - A

BREDERICKD &, $KE (011) D Li FFEERO Li(ls) ND Auger B2
IZBNT 49eV. 46eV D 2 FBED Auger EFNHATNTND, N5, SHOH
BITBE L7z Auger BIRTH D EZEZSNTVWS, FHETIE. CusLiEWVWSU 5
AF—EIDRDETIELT, BB ETok.

2. BE51% « StEAE

BEEIL, E—BIC4EO CuRFE2EARRICEE., EBIIE—RBOP.OLIT—HE
Cu RFZEELZ. BESF Li i, BTEOD Cu RFERMR 2.17A ITEEL
Jzo FROMIHEIL. Cy, £72% A8, symmetry broken DREZEFETBHD. C, %
Aniz,

EEBE UTid, Mok [43221/4211/41) %2 LiIRF EMEE T2 Cu RFITHL T
AV, o 4 B D Cu JRFIZx L Tid 4s-double @ [43221/431/5] W=, Li BT
I LTI [421/1) 2 AW, BuEEGT, 20 T1 M8, 2" 1238 MHTH S,
FHFFETHR o7 REBIE, PHEROEEIREE, Li T D hole RE&, £ LU THIRETH
%, £7. CusLi DEEIRRELD.

(1 —31a"1 —15a")(32 — 45a"16 — 264"%)(46 — 47a"*27a"?)

EVWIBTFEBEHD, ZIT. 1-30a’'E 1-15¢"% Cu O M #&E TOHE I
U, 313 LiEFD s B TIIMIS T B0 FEETH D, TS5 D#LEIX MCSCF
BIUOCIHETIREEEIND, DD <32 —-450"& 16 — 26a"D3 Cu [RF D 3d #liE
WY T D, BINRD 46 — 474’ & 270" 1. Cu BT D 45 & Li [RF D 2s N5
BRENZHPETH S, LiFEFD hole &I, LD 31a'IZ hole D TERIRET
HD, WREELTIE, JHE»S 2BEOEFNRITZBARHEERED 1 EEHLE 3
BERE, 2BOBFN 'L o DNEHRITZ3AD 3 DORFHEICH LU TEHEZT
Tzo TARSREMIZVT 2 RD7M, MORBEIZONTIITNS 2 BOfEERDIZ.
BA'TIE, BEAMRIT MCSCF Q¥ 2V, BTELL7 hole DTE 5 2 FEH DML
SCF#EZAWE, T, 3A"D L SITFEH MCSCF DO#E 2 5 & RITEAK
ERVBENRAIEERB D TH B,

BHEIMEALAET OS5 413, ALCHEMY2 TH 5.

3. BRFEELR

FESIHT. 1995 ERPIORRESIEX TN E L TEEDIRITEBMGRIBLE
ERDBTEEBEL T, LMLANS, EBRXEFNRETINI LD



KEE  hole 14" 34" 34

SCF  63.79 49.84 50.59 48.64

MCSCF 63.87 49.93 49.93 49.61 48.64 -
CI 64.00 49.28 49.53 49.05 46.92 46.51
CI4+Q 64.08 49.09 49.28 48.75 46.70 46.17

® L BRI RIVF— (eV)

BRBENZNOD LML), ERIISEERIER LMoz, Liehio
T, BONERRELVTIEHATMICRELZDDERLTH BN, £LDHTHL,

ETEHREIT. ERO2DDE—JVZE2RHELTWS, 46eV DE— 1L, 3AREE
WAL, T0OSE 2RBOMI 1 EOBEFRRBEALZdBENS 13 24EL
RETHD., HOTXTOREEIL, 48eV HZDDIR)IF—%FH. Li D 2s #E
L CuD s HENSD AT ALLIZRETH 3,

4. BR - HRERITCRITE

o . BFE. =i S TFRENRS. 9549 AlE

o B2 lIfg. =4F Chem.Phys.Lett. RFEFE



o BvT 9 CO;", CS;* DEHBIITIZ
:7‘“;3 41,361 | A theoretical study on CO," and CS,"
% 40,000 |

O TFEH—CREBXREWESR)
1. BB/ AP, CO,, CS, DEEIRE L CO,Y, CS, D 2 11,,211,,2 2 5,2 2, O&IREE
I DWT, ab-initio FHEICK D AT ORT > v )VHZRD, REPREBOSHEEZTL, EERED
5T MLRED T T2 -0 RURTF EEBREHMROSE2{To 2. ERFITEOEREE
Turner IC X DHEBTFANRY ML EDHBIRFITID ., AXRY MV OBFT OB 2175,
2. EEHE HTORTF DI YIVEOFEITIE. MRSD-ClikZ W, REEKE LT, Bk
202 & % Well-tempered GTO IZ BB Z ML = D2 H W=, DTHEEIIEERE, 14216
REEE S Do, ZIRELZ. W0 To BT T VEDSE SREREOFHEIL. 1 RITOENFH
NEREERE 2 W T o 72,
3. BHERR R1, R21& £4CO, CO,Y, CS,, CSITDNT, Flifb FREEENL 0 A). 0-
0 BBIREBDA 4 AL TR F— (0-01E, BfL :eV), 75>7-0> RORF(FCFDEEE KN
HREZ LB LIZDDOTH S, K31 - EHFHRROREIREBOENIRED L)L (cm™)

G\uhlﬂ h_. kfp) o

1 CO, CO, DL THEE L 0- 0 BB IREE £ 2 CS,,CS,' OHTHEEE 0-0 BBIRE
REE Rco (Obs)*  0-0IE (Exp)® FCF REE& Rcs (Obs) 0-0IE (Exp.)®>  FCF
'S 1151(1.162) 1S b 1.553(1.554)

211, 1.168 (1.177)  13.06 (13.78)  0.90 2T, 1.560 (1.564) 9.23(10.06)  0.99
23,0 1165(1.180)  17.54 (18.08)  0.94 21, 1583 11.99(12.69) 073
211, 1.166 (1.228) 1760 (17.32)  0.92 230 1563 (1.554) 1414 (1447) 097
23 1141 18.75 (19.40)  0.97 220 1536 1576 (16.19)  0.93

a: G.Herzberg, Molecular Spectra and Molecular Structure, Part III, van Nostrand, New York, 1966.
b: D.W.Turner, A.D.Baker, C.Baker and C.R.Brundle, Molecular Photoelectron Spectroscopy, Wiley, London, 1970.

£ 3 EHHHHROBEIRED L IVER (em™?) R L)LH 5 JEID)

K& CO,, CO," Obs.? C$;,CS," Obs.?
'y & 2700,2681,2661,2642,2622 2349 1743, 1732, 1721, 1710, 1698 1533
11, 2516, 2504, 2492, 2479, 2465 1675, 1664, 1652, 1641, 1629
23t 2533, 2520, 2505, 2490, 2474 1640, 1627, 1614, 1600, 1587
211, 2506, 2494, 2482, 2469, 2454 1869, 1674, 1456, 1303, 1291
ED> 6 27717, 2760, 2744, 2728, 2713 1794, 1781, 1768, 1754, 1739




X1 CO’DHBEF AT bl L EHRRE R 2 CS,"DHBEFANRY MVARY )b & BERSEBE R

+
2
14-47(8) 12:83(8)

Co,"

1006®)
19 40(0} 1o 08(2) 101202

Tazia 16-19(6) 12-69(4)
g
19

2
2284» 22u+ ns
, . I"Iu 22 + 21—[8 Znu
28
| S| | Y | R .AA, B
19 18 17 16 15 14 13 16 15 14 13 12 11 10 9
eV eV

1 EX 21354, CO'ECS ITHTAIXBFARY ML (ER) SHEmmEdHR (FR) Th
%, CO,', CS, DHBET AR ML LEREEIMRORIEIE 2 LT 2 &, BONY R2RG
., BLW—BWNENZ. BN RUADARYT MUE. 0-0 BB THRWRE Z2RT,
Zhud, F 1,2 OREREEA T ACIREBOEE Y FREED KNS, A F ALITHES TN T
BigEDZEN0.0 1 ABEL/NIWILIGERLTWA EEZ NS,

CO,DE=INY RIL, TumerHiZ kB &, 211, EREINTWS, UL, REHETIE, 211,
EX2SVREMED TEWO0-01 3 MEIRNF—2 52, ElWTNOHERMEHRRBE N>
ROEEREE 2 FHE T2 ITIW =5 b o 7=,

CS, BNV Rid, IIVREBICEZ2BDEREIND, AT MVOBEEE & kT 5 &,
HRFETIZ0-0 BB ORENRERTH SN, KEFARY MLTIE, 0-0B%DFCFIZ0.11
ENEL, 0-2BBN0.25EHKKRKTHS.

WEFNOE =N ROREREEGIE, DN RIckATTo—RTH 0, BEHRREMBIINET
ARG NVEEETBIINWZo THWRN, BN ROBEE LT, 21 JREOE =1 3 bk
RBOMREED DD, SHEOBFRMNLETH 2.

4. RETE RE



M COS* DEAMHFFSE

§ A theoretical study on the ionic states, with analysis of vibrational levels
§o.000 | of the photoelectron spectrum, of COS
O FE—CREREWIESRE)

1. BIZEHK Tumer ZiTX V. REMEZMIRS K COSHFDOHREFARY ML (PES) 2S#Ris
INTWVWS, PESTIE, 19 eV FOEIRITEDDONY RRBHIZSN TS, TRILF—DEN
ESMS 121122101, 12 3%, 2 STO/RRBICRBE I N, REEEORELTONTNVS
ABFGEIE. COS DREJEREE I 227 OEF—, BoA T ALREBICDWT, ab-initio FH5
X OHTFORT >y VEERD, REREDOFEETHY, BERENS A F LREDT 5>
7-22 RUORF S HEREEMROGEZITo 2, HREITEOMEN S, Tumer HFICKBDHETR
R NV ORI E D HEIRFHC R D, AT RVOBHFTOBERF 21T,
2. EHEHE HTORT VI YIVEODFEITIZ. MRSD-CIiLZE Wz, RERKE LT, BxES
12 & % Well-tempered GTO IZ MRS 2N L= d D2 W, 2 THEEITEERE, 1321
BEDEBDTFEREL T, C OAHREEZANWTEHERZT . £ RF 2 v )VEEEER
BOFEIL. C—0,C—S O_EOEMHNRERE L FHNWTITo /2, BRBERFETIR,. RF Ty
JVIHID TR D AE G- Ff i il 1w Stz > 4 — O ALCHEMY 1L & H /s,
3. BFERRE #1113, HTHEEEN 0 A), 0-0BBREDT A AT RIVE— (0-01E, BT :
V), 75>0-22 RVRFECE., 2MFMIERBROHEERVCEREZ LR LZBDTH S,
“EOERHEHOREE— FICBEL T, v, BC—S®, v, 3 C—0 DHFEEEHT— RTH 3,
£1 HTHEE 0-0BBREOMFMIFNF— - 75270 RVETF, RUSHBMRIRTK (o)

7N Rco (ARco) Res (A Res) 0-0 IE (Exp.)° FCF(Obs.)* v, (Obs)* v, (Obs.)?

et 1.147 1.575 798 (859) 2316 (2062)
1211 1.120(0.027)  1.655 (+0.080) 1068 (11.18)  0.23 (0.48) 623 (650) 2386 (2000)
22T 1258 (+0.111)  1.599 (+0.024) 14.94 (15.08)  0.07 (0.04) 894 (790) 1901 (2050)
123%  1.142(0.005) 1579 (+0.004) 15.84 (1604) 0.9 (0.95) 806 (—) 2303 (—)

223" 1.168(+0.021)  1.519(-0.056) 17.91(17.96)  0.38 (0.48) 890 (970) 2756 (2170)

Obs.® Reo =1.160, Res =1.560
a: G.Herzberg, Molecular Spectra and Molecular Structure, Part III, van Nostrand, New York, 1966.
b: D.W.Turner, A.D.Baker, C.Baker and C.R.Brundle, Molecular Photoelectron Spectroscopy, Wiley, London, 1970.

BiE, HEBFARY ML (X)) CHEFRREdR (TR) ThD, K2, HHRBEME SN
BFARY MVORE L NIVORETH 5.



%*2 EHRREHBRENETARY MLOEELVORE () id Tumer T X3 PES ORE

1211 2211 123t 223t
Level FCF Level FCF Level FCF Level FCF
00(00) 0.23(0.48) 0000 0.07(0.04) 00(0) 0.99(0.95 00(00) 0.38(0.48)
10(10) 0.34(0.28) 10(10) 0.04(0.08) 10 0.01 10(10) 0.34(0.15)
2001  0.25(0.12) 20(20) 0.00(0.10) 2001 0.17(0.29)
3011  0.12(0.06) 01(01) 0.14(0.06) 3002 0.06 (0.09)
3030) 0.01(0.07) 01(3) 0.0020.02)
1111  0.070.10) 40 0.02
404 0) 0.00(0.06)
2121 0.10(0.10)

B COSTMHET AR ML & HRREdhLR

REFARYZ BV
1,000
17-96(0) 1118(9)
16:04(2)
%
'§ 15:52(8)
15-08(0)
G 3 0 [ 16
eV
ERREdR
1*z*
2'z 1
2°
18 18. 14 12 1‘0
4. RETE

HERREMR ENBFARY MV ERET S &,

12 SRBIIRVW—BRE O N, Zhud, EEREE
A F ACRBO T HEEDZENBD T/hE <, 0-0:BH
DHERNLIGENZ LICkd EEL5ND, ZOHD
REBICODWTI, BERBEMBROBIRG, HBBTF AR
7 RVZRTW S5 0D, REHEEICBITZEL )L
ANDBED—BUIHT U B XL R, /-, Tumer &
KXDMBERFREOERELRL T, R2ITAS
NOEDT, A—HuNbh 5, 1’ THREBIZBE LT, &
BHETI, v . NOIRBIGHIEDOMRESED T/, &
I, A F IS C—0 O THHEE DA/ E
ZERERLWS, 22ITICEL T, Tumer ZDRET
v  ANDIRBFIEDBENIRENDITZN LT, &t
BTV ,NORBBEDRED KEN, ZHUL. C—
O DYEEHEEDEANKREN LIERL TS,
22TMCELT, ARFETR Y  ADREBIEDREN
KENWDIZFZ WL T, Tumer HTiX v , NDOEEFHED
MENKEN, T, C—S OFE#EDBILNAE
WZEIERLTWS, INsSOR—L. Hinst
HECBIHETFREBORELRAHTETRFN ORI D B
ZEERRLTNS,

F Sl 2THEREHHRSR. 96410A%EM
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Theoretical Studies of the Internal Rotation of the Methyl Group in Substitutional toluenes,

Theoretical Studies of the Chemical Processes of Producing CH,NH, and CH,OH in the
Interstellar Space
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4.80b
140, 000 |

A PV VEBAEO X FOVFENEREER IR § 5 B ATSE

1. BFEEl - AR

DRI L » BFALEFELZHVWTHEL TW5 bV VBN O X F )V EP EFEEE 12 B
FTHEHEDELRLEREZEM L L, 2F), HRLTEHTOBELHELTETLY —
B, FHELANVE ETA2ETIVEENRBRETIEE L. KRS TV A EME,
b A4 Uik o TAFVENTEEOBEELS AL, X & BIRK TIZZ DM
%5 EORHEFEH % AT
2. WA - FHEAE

fEAOBBPELFEO VI VEBIEKIZOWT A FIVERNIEREOR 7 ¥ v Vg% K
Db, BICHRE(EE, BFHEELRD, Ihd ERF ¥V VY x VHIROZE(LE oMBEICD
WD, B A LI TALET, BREOFHOWEDO X F VEREICKIZT
FESHLPIC o TL ALEEXLND, FHHEFHEICIISCE, FEBHICIZ6-31G, Tu s
5 A IZIZGAUSSIANG2 % F v 72,

3. WFFeRR
%, 7vFua bV ionT, BRITECLVBONLEEDORT V¥ v VEIHRIE,
MEEREDE S - dlSTFL A FF Y OMNMEOEBRE VS 2200 E T, ERTHEORL
DDEFEFICBV—FERLA, HIZ, ERTRIRDLIBO-RL o225, 8T TD
AFIVED FRLER S KD BHE R, RIC, FHEOBNTD 5 MEHEEDE S D
DR R 2L B0, BT ERBEERTOPRGFRIN T4V TORREBELFIT L
Too TORER, A+ MLICL o TEODDOERENRT A — 5 — DB T HBREIHIOLNT
A AN D LS EER - BRETEOWME TR ONIfRR A 4 LICHE ) DD R E 7%
ZALDBFER L 2 VB EHED DTE R o0 X, T BEFIIRVTS, 1+ 1k
FYRXAFNE-RYEVBROEHD 0.02A BEL Lo TR AERLAFVE - NVEVRD
MEERFBILE N BEIRDO N, REYZOEMNMIEDREETOIRBET, 22D
BRI DTHY, AFNVE-NVEVROMEAAOMILIEEEEDK & L2 E/LOE
HTHAHLIZLTIEZONE W, LVWIHIRZEZLZDDTH o7z,

FZ THOERIZOWTEZ A3 % & L T, Mulliken Population Charge D f##T % 177 -
7o TNIZEBE, AFNVEDDVWTVEIRVEVREDRERTOMED RERT D
Charge DZEIIEBED FH S OEL L I ICHB % o Twb, ThiE, S FHNOEMIERE
MR EE O S OBLICHER RIZT L W) FHEZRBRTIRTIE RV, AFVED
RE-REREETE LIDBEAOEADETWEROENEEEEE O S 120 5 P08
252 5D TRZVHEVI) ERZELDDTH b,

VL v BHMAD X FOVES TP EREEE 2B § 5 EERIMIZ D O DO 5 FITOWnT,




XAEGFOE—FIRIRBICOVTH bR TEY) ., ZhoICET2HEHRFE T2V,
AT % DTV 5B,

4. BR-BREBIITE

BEH, 5H XREEHRS
B. EBZHEICMNIBAFNT IV - X ¥ ) = VDEFIIDOW T DEEGRYRTZ

1. FEEW - NE

DAL ) BFLFENFECIVFREL CWAERSFORKICET 282 BICED 5
HEHWBE L7z, B, SHEOLNLV 7 v Ik ), —RBEEBWRHERELTRRICL, RE
ROBEE, 2TV EBEBICRTIBIXAFVT IV, 2 ¥ ) —VOERBREEH~DOT 7
U—F 2R A7,

2. BIEAHE - FHEFE

BHSTF A )= NVEATF VT I VORBER L L TIERFESE LRSS &
L2BBDODOVP—HBIICEREINTVAD, TRICEBRLZADD S, 22T, T4
BB EBHICBIETCINEGRL, BUH2ARBELRET S, SHEHEICE
UHF. MP2, MP4, GVB, EJERM#I2126-31G*, 6-311G(d,p). 71 77 AIZIZGAUSSIANS6
L GAUSSIAN92 i L 7=,

3. WrmR
MAFOEBZEEICNT ATEGER L LT, M dBEESER0 1) L RN EEE
e QD 2EBEP OB DTOBESENTHLLEbR TV,

A% /—)v .CH3 + H20 —~CH30H2"+hv (1)

CH30H2"+e —CH30H+H (2)

AF V7 I . CHs +NH3—CH3NH3* +hv (1)

CH3NH3"+ e —~CH3NH2+H (2)

FIT, INHDORIBIZOWVTEHBWICHARZT 20728 25, XF /7 —VDORBIZDOWW
TIEBLFWEE S b, RICBROKE»L D, ZORLEUESBO LN, L L, 2
FIVT I ZIZDWTIE (1) OBEHESRE DR AU REEIMEVEl b2 ) . 2BE»SA
EEBRIBEENIERE L olze FITAFIVT I VEEBARONOTEEE 2R
BEELY . DEEIRE L T -0 RAKEFEBGBRE & FfEIC, () P44+ —5FRse L
THETTHUMREICOVTRET L COKE. ERERICNTZ AFVT I VEERO B
BELTIE, 22004 F Y —43FKE (3) @) LEBEBNERERE Q) D, b8 T IEE»
LA, UTIORTHRLBRIRYTHS L) EmicEL,

CH3*+ NH3 —~CH3NH2'+H (3)

CH3NH2'+ H2 > CH3NH3*+ H (4)

CH3NH3"'+e —CH3NH2+H (2)
DINAFUTIVOEMERICIRTAHEAR L LTURLVEIRIN TN 2R
DLEDEN L, HLLRETE3EBOBBOFIPRLETHLLEELLND,

4. BE - HEEBILETE
K€




EXINI - MTIAOBEREMEDH RS

4 BVI | (BIURERYT ) — CEROHEE)

g2 17930 | New Algorithms for Eigenvalue Problems of Huge Hermitian Matrices
#F 40,000 | (and for calculation of the Real Time Green’s Functions)

O\mHERE (B, 70 747) tiitaka@postman.riken.go.jp

1 MRBEN- AR

ERRTLENV I — MIFIOBEFEEA N2 bV & KRB Y — VB [1] o BEEEEE.
WHEZ, BFFE 2 EOSRETBOEELMETH 2, b OFEICLERFT AR X, 175
NDRESLELDBRZZRICHKRT 20T, BRI Y — VB 2] Lanczos ¥ 3, BFEVF A0
=WART Y b O Y-k [4], MEH#EEFH: (Forced Oscillator Method; FOM) [5] % ED%hR D R\
TN X LD R SR TE T,

AFFETIR (1) KRBT AR FIREFOFFARMEKE Y 2 L— 71 v 7 —FBRR OBl
REDTWT, ERNI V=7 VTHI0OERE ) — VEREAFET2H LW VT Xa (BT
ifi%;Particle Source Method;PSM) #B% L7, (2) FREEROFELTEHE B CZOT
VIYZLZBH L7, (3) FREEEEY 2L —F 4 v I —FRRXOET 2 BEE 4R HE L7~
EAEER N P VHEEOBMEMEELHRE L, (1) BLU (2) OFEH#IE. FOMOETFS
FHTHY ., (EROBIRS ) — VHBE, BTEVTFAMOERT VF 3 A LARMB &S 2 37
THDLNEMNTONE, (3) OFEHEG. RAESTRICHT 2 HREEHRERNORBEEMY
KRBT 2BEFZFHL &K (&D) BEEEA~R, MVEEORERE (1) 0BT HEE T
%o AT, A () EEEOMICHE L ABHACH2EAMHEL ZOEFRS MIVERHAT
EB L) THIRL 720

AT ZROBEB w ST 570 — VERE—BICRET 578, BAENLBERE %
ERDVWTRERR=VHDBBTEHEL 720 FEL ]9, 10] 2BRL T & 2w,

2 MRFHE-FEAE

EFE, BURETEROREL LA CHEEKE Y 2 V-7 V- B ORERESEEIC R -
TETVEY, VU5 - 2y SETHI) 75 LBERFRET 52 L BERTELOBEL 25
TWb, TZ T, BARKEEKEY 2 V—F41 V- FBRRORELCBERELELCE 2. 20
Bk U TR S RE L BEMRETSH 5 Symmetric Multistep H %3208 L T, BUER 0L E&M
EFMICHLMICLTER 8]0

Symmetric Multistep DR S EHELHITH 5 [HROE] T, NIV =7 VITHORK

(B/h) BEELRHRATY 7 At LOROMIME @ = |EneAt] 251 & D /NS WA IIKEIBK
DHHERLLECHETE 20T, FHFRTERMS ) — VEEE RO 28I [ERCE] 2%
BEHF o<1 DbETHWS, —F, BRUALLALEBEATY 7 a 251 282 5L [EHROE] o
BUEM I FRBBABE SRR T 5. COBMMEL, V2L —F1 v —FBRR e BICITRE R 2
bDTH AN, ARFETIEZ OB L BB ITIER L TRKBEL VI - MIFIoBEFEEE NS v
RMEZ R 2L 2R A B,



3 FIRRE
3.1 HPEEICLSEBMT U - EMOHE
BERA \CIREY § AR FUR & o 2R RRAF Y 2 L — 7 4 v T — K
i3 1631) = Hlg; 1)+ lj)e 0 2) ™)

¥EX L) TIT, KBRS MV it) BETEBOK TR |j) i3 N BGOEENZ PV THY,
NIVF=T7Y HIENxNIVI=MHITHE, w BRTFEOREBOEERTHY . n 34
BB OB/ IED B CIREI O SEREELIET 5. ZOW/NE n OENT, RTEFTERL &
SICHRBEBNICHEART AL XEELZV, TORTFIEORBANZ L v F4 Vik, KD FOM[H)]
KIEP 725 DTHY), TNICL > THDTTY — VEBOFENTRRICE o 72

MG |4t =0) =0 Db L TOHSHER (1) OB, RO L) IT% 3 [1]o
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WEHHRL T 2 lOTHEFNDH SR (K'*)e(CroHn)* (singlet) & UHF ETEHRLL (R1). £
DEER. TRENDLZy NN EFOH SWEDETNERGS LW TEI, KHDEHRILTW
%-CH-CH-CH-#%}2ld BOEFANI ST FEEPRL W5, KO  (-CH-CH-CH-)'-
g TORREL 7.53 A THBH, T (-CH-CH-CH-)!~ & (-CH-CH-CH-)'~ ofllzid 3 {iflod-CH-
5% -CH-CH-CH-8A3 3 FN., COBFICARETEEL S,

ZNOLDEFIVBEDGHEICE D, HER—C U JBISIcBITS . C-CHATEnZ LE R L
BTEI, TNLDBEELICHIE L. BFREDZILHFEAZINS,

B2 BORY) TeFL VEICEAT S0 )T AL T EMRIZETIV (K)4(CraHis)*™ +
2KC3H; (doublet) (2DVVT (CisHis)?~ DOESELMIEE . K'* & KC:H, DNEZEIEL TEE
L.
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2) F.Saldi,M.Lelaurain and D.Billaud, Sol. State Comm., 76 ,595(1990).

3) F.Saldi,M.Lelaurain and D.Billaud, Synth. Metals, 41-43 , 63(1991).

TR - IS

(1)T.Miyamae,K.Kamiya,S.Hasegawa,K,Seki,C.Tanaka,and J.Tanaka, Bull. Chem. Soc. Jpn., 68
1897(1995).

(2)J.Tanaka, Invited Talk at American Physical Society, March Meeting(1996).



e NEVBEVORE S BEOTR
!
A (B4 T
= 32021 | Study of Structure-Function Relationship of Hemoglobin
,‘_i 35?;%,{)0‘

OWRRE (RBAMBEKNH)  RARME (RAXERIT) . #=2H (B

1. HEEW - AE
NEJREVREBERNEOBVTHOMBLHMMEOB VWRHEOMBAIFEEL, 77 ) v
EFNVTR2VOOMEOHBM I AN F - LBEHAMUEOBVRIVBERBEOBAEIHHI W B, &K
BETE, 4ABBLLTOANE oY (a1l a2B182) OVNABBIXNVF—HBLZO1IRS
FT2RBOBRBOBHEN VVHERESE, TESIVREOMECEBENRETIBROMBEEL
L2 ANF-RAEDOY I aVv—v avEfF-T, BRANBEREOS THBERHET 5,

2. MMRFE - B H &

[XBEBELSDT 2NV F—HR/AML] TEHOFAF Ao voXEHBEIIUVREOL +v A~
EJOEVOXBHBEISI2REANLEZFAF VRO - AHBREALEBEI»IOHRBT A 2V F—
AL E=2— v ETHS YHBEI XV -HREZO0 1 RBIV2RBLIBROFHE LT ECE
PP RESOVTHUKHAR LTS 22003, #T020ENHheRYIABELNHER{a:}
RMEBEB(DITCRI AV EFTRAHBERRET S (b:i=0) ,

[BMEBREFOY I av—vav] 0: PRET A EALDPEHEBREVEMHIsEOWMUEBEENER I«
5, BERBRLIIMEEME~2@AEMHIsREISSI LR EVEIERIINZLER, BENRHE
TAHENARN LU CHMAFBEOMMB T 2V ¥ —H=1/2k(R-Ro)? OFEHER, £#0.5A EMidT 5, TEI&
UREOFAF Vv ANEB 0 EVODIANE—B/AEEIS, HHEEEAE2 IS e@RVIZABELLY
WHAO~NL2ERHULT Ro 2EM T2 BEEMA L LCHEOI A VFEF—B/IMEE2RFVWZEOHEROME
BREZTRNF B 2Z2BERELLZIDOLABLTHLRELOMCHET 5,

3. HHEBE
TEANE—BNMOHAERE AR SHEEEITRISDOTHSIUSODRHEO 2V F¥—B/MIHEE
(Twy, Ro',Ru?,Rn®) 2B 7d, SEERRTEOMELHEEOSRMELIMIDIENTELR 120
HWiE& (Ra*) 2RO LT, HEBRORGNW O 2O, TESIVA2OREOBERVYTID
XBBEOARBMEZBA AR LTVS, o0 XV F¥—HB/IEEOL T 2V F—(kcal/mol), X
MELSLOEHE (ros) L BMEREFOY I aV—v a v R EBITINVFEF—ESE(kcal/mol)ZRER T,
OB eHOEB IV LEHOIOHET), BEFRET I T2=yv + 2RE"TRT,

[# 1 (energy) (rms difference) ata"BB aaB B ala“B-B-
T  -5517.091 1.152 (0.787,1.254) 5.665 6.098 11.760
R.' -5386.622 1.478 (0.950,1.376) 4.890 - -1.454 3.867
R.? -5383.962 1.506 (1.005,1.394) 6.032 -2.457 3.699
R.® -5362.193 1.550 (1.032,1.391) 1.928 0.730 2.4860
R.* -5384.354 1.635 (0.987,1.367) 1.261 -1.859 -0.882

Rn'Ru2BIURLCERVCOBBREMLTVEINZAS2HMORE, (Rn',Ra2) & (Ra%,
Ro?) OEOoORBVYREBHAE Y, ChietEd 3., (Ra',Rn?) DaBicNI2BEREZOL
ANF—CER T OHBALBERMULUTTURTFY v 28FVRADLDHEVE, (Ro®,Ru?) TR atfBH
HRSENT . OHEEIVET7TRAF ) v 28F NV RE—HT2, ULORBRBHHMEL-BERSED
FNTREBN, TANE—HERLBIANES D EVOBBORENARTHZZ LERRT 3,

AR BENBRETZL 2, Ro°LRa*TiLeusba (F7),His83a (FC)OBH EHRBER AT VY A
NOBERETCEVTNHOBETCOBRAREMNEMHIsZAOHHONOAMATMALBEH LD /MTVEL



TEETH 2. KELT.TREANYV vy 27 20CHAICRABEOEMPRGN 2 (K1), BRREOM
BELMRBERET S 72=29yv PORAH, THO~N20ESRBOENTVEIENID S,
BEREWCIIZIINVFE—FEILSFEOTELRDOEAGSGE (=§E(R)-SE(T)) OX80X BWEFHAMHEEH
(BBzanvF—, ERHEAZINVF—) DOOFEET, HMRBAROZANVF—BLIT~L LEMHiIsOR
MEEOz AN F—ETH S, BETHHEFHI ANV —0FE2RENBOFFTRILDILHRD
—FlEH2KRT, ACERBEOCEENCABICIORATRTCEZIOEEN»SOFFZOHBROH
RThHb, BEBRBLIAHMBEEZM Lz ANV F—EAPARBEBER I -TEOHEBREINION &
FCRBLEBREPIRROAET I 0 Vv oRER2RIDONELIE, SRISERTRBEY 2,

[M1] ata“BB (E) taaB B (H) oM@EElL. (k) ofis (TF) BHH, #HH A,
A#:Ta MMIRa', KB#HE RS, WIBK () ' R.°, MBH () P R.7

: A . B lCI D E F 1] H A B C D E F G H
T T T T T T T m T T T T T
1. 1.0+ o
0. 0.5 -
o SN P e
T T T T T T T T T T 11

o] 20 40 60 80 100 120 140

T I I I
100 120 140 0 20 40 60 80 100 120 140

2] a*a"BBDODASE(R-*"—T.) ¢8R [KI8] ~20ENRADETRARCOBEE
(%) 1<A,(+) 0.1<AL, (=) A<-1,(-) -1<A<-0.1 ball-stick:a“a“B B, wireiaa 8 B
a1 DFEE 86-983,139,140

-M&/ B2 OWEE  36,37,39,40

50 4&
St

1 ey
S N

50 100
RESIDUE NUMBER

RESIDUE NUMBER

4. RR -HEWEH IR FE
HE BAEYMEPEAHEIIMMES, 19954 HiR
g8, 4 H#. A, Biochemistry 34,4773(1995)
Y8151\ M.Ikeda-Saito. . ##&. #ZA. PG, FEBS Letters 372,126(1995)
Sam-Yong Park. W JIl\ #FA. J. Mol. Biol. EIRI
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1. HfEEm
AR, S TR ERCOEM. BRELGHHT2EFLERMIOEENIICETE S &
INEFHRWERYIOERTHILFEHMNE LTEL, ZH0THOLERERRKCICBIT 5LEEE D
MARZ 2 CRSEHEROERLBESTEESL, LEOLVWAFICHRZABL 252 T2, fiih,
SFHEFREIERZTCRBETE LW LEER BRI L THAZEREREL TS, ZOmME %
SR CHELFERE L THER EY, SERCHRED FiErE &, DAL T& L, XEER, 1L¥
HEEROBFMCESTW HF LVEHEHELEABRSICLIIZ / FT 0T T AT FEEDRIE, Co®
7 ) — WVAERIGIZ D WTHRE L7,
2. BfgHE
DFEEEEICIE Gaussian 92 # iV, BoON0FHETEIC L THEME/EHERED o7,
3. HIEBRE
WE, HLRCOBREZHEY ST A2 HE Y SEHE IR, #EHEEMD 2 VI EHEEMICHEL.
FORBHEDRT vV ¥ VEZNEFNETRGRE 1,06) EFXER L G)E EHET 5o
O)=Ld e lEd,} ; Au)=E a6,/ d,;
oI, BERBLEEFORT V¥ vV AS)  BFTHEEN— FHE @)D R E N, FIHEPE L ZREUED T 4
V¥ —Z0 L RHEMEE N N— P, B FESERI NS,
MU8) =a*A,(8) +(1-aD) (B 5 a= <5,10,(8)>
M8 ={ Aunoc(8) = A,(8) } 1 2
M8) = A,(8) =2(1 =a)N(8) 5 Aol ) = M8, = 2a°n(5)
SEMEBRELEHTLLEXONIART A RMEWORED—DL LTI/ XL VTV ETNVTE
FHORIGHH B, 4 BRPEATF I/ X507y i3, FREGELVI )FIIAFNTT
$0 S RIEHPBN I EFHESN TS, TORCHEDENCEHEBET 572010, EFVELTH]L ORI
DILEY OELE % RHF/6-31G** IC X Y RO2e T ARFETO3pBEL KV ATLTE FPREEEL TL
ZHMENCE) BREEL L, BB - 4

N N - Y — . I/ 2 | _R?
é: (ETé{tl;ﬁ)v‘:\:‘_ 2: @Eﬁ%%@ 2 Luﬂ_\‘ Lf\.o /\O/SI\: + >=O —— o/SI\RH
BB, BPT () RICRTETIR. 8E07k ;
®IC -HSiMe, D C-Si-CHEAA*BEZE L -RAEE a-d
FNTHBo CSCHEAINE () 7 4 F R coron

. : R'=CHg, R*=CH,
FFOBN— FEAVNE (R BIEE, Thbb o AocHLH
FONVA ABEMIKEL B BITE, EHH L 2 d :R=H,R2=H
NE=DTHD RISHATE b2 EITEN,
®1

BEEBICHRE LTINSV ET AT M



DRIGDHE L FRRDOERE B,

Cold AICL ZEDNV A ABDFELET TRV ¥
VERIGLT RYEUH 1 2EEmML £
25252 EMOSNTEH, Olah 512 L il
TP Ceod 7O UEL T CHPERL, Th
IR E PN TETTEEENRTV S,
£ T, CoH' D TEMEE % STO3G HEICLY
ko, (K3) ~Nr¥rmofsERiimz: R
R7zo RIGE. HEHALZAVF -5, 1,2-4400
FHRIEIDPLT R 14AMTHE I LA
biroiz, MEERBLETIC L 2BFICL D 4]
HERT 2HER B ICHEEERTIRED
pPHLETH O, BLEMEEAIEUL TS 7))
—=FN=rI7VRIEE EDIC KD EEFZ
B Ay EXHB L, (M4) THHYIF
FUEOVTREICHEEFZARLOMICE

Activation Energy (kcal/mol)

40
-HSiM92
8 r -H,SiMe (A)
-HSiMey (100°) ¢ @
-H,SiMe ()®
30 -HSiMe; (90°) o -H.SSi
-HSiMe, (80°)
25 - * . !:l
TH
® _HsiMe, (70%)
20 1 1 L L 1
09 095 10 105 14 145 1.2

Acidic Hardness of Si (a.u.)

B2 4 4FEOBN— FHEEERLT AL EF—

MRBBRAIEL N, Cp IKDOWTHIZIZZDOEM E % A

Kh DI EITRENT, L é‘;?wg’o
= of $ cort20 copry
E
ig L e 00:-C4Hy*
E nCHg*  -CaHf*

3 g C2H5+';1-C3H7+ ¢ ELumo
-100 -
CeoH D5 C:l3+ o Aunoc

4. BR. MIRRE Iso-o.a 0.2 -0.1 0.0 0.1 0.2

T, B, B J. Phys. Chem., 99, 8541 (1995). .

K%, Albright, #7A  Polyhedron, 14, 2603 (1995).

kA, M, BA  J. Am. Chem. Soc, 118, 1750 (1995). X4 Egigﬁ‘umowﬂﬁl*”¥“&

KA. BWA, EXR Inorg. Chem., 35, 231 (1996).

A, WH, B Int. J. Quantum Chem., FIIRId .

HE, ME. BR DFRBEREFTHR. 19954 97 4fl&

KB, UTE. BEAR DFEEREHRE. 19954 98 A&

KA, IfE, BAX SFHERATRE. 199546 9H &

WHE, A6 BA DTEEREHHRS. 19954 9H &

WH., BER 545 IABSUMEER S, 1995 108 R

KA, EH, BAR % 45 MARKMLEF RS, 19954 10 5 R
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(FZEKREF) OFH B, RIH~F. M Rz, KT, B 6.
BRIR R, KERICA. FEZEFI, RE &
1. RU2. REBMERE
FRETHE, ABIVBIRNF R FRETECDRINEER (SNNVE) Kko TERET 2B RIGDOHEHE
ERFCENTFETHONIT I I LEZENELTNS, AHREETIE. UTOMEIIONWTHET 2, FHEII.
abinitio MOj%, DFTHEERK REARBRAMOB:(MNDOR, PM3iE)%E AV, HFHS 1 75 Y 714 5 AGAUSSIAN 94,
MOPAC 7.0 ' EEDINDO/SYE 711 4 5 A afER LTz,

3. MEAR

N A—ARRUOLYaVREFICKATEFERAEN, 2, 3]
CRTFICDWTIIAMEEIZO0)ESBA T v TREA N =X AT DWW THRIPIE 2175 /225, SEEIISART Y 7
REANZZALTDONTHEHRPIHEREZITo /2. SART Y TIHRET20ICESAR Ty TICET, BIMETHBS
AR—=PERURITNIER 520, BAET. F1YES RO0) T 5 AFEITBITBHERANZ A LT DN TIHE T
W, BIMET AR —DERICED BRI FINF—IISAZT Y 7LD B F I AEDIES O TMICKEN T EHME -
T, A7y TREMNRIBGFEIISART v TREDHNTFISALOBRELDBEIDPTVUMAS, 02 &iE
SAZTy THREEEZ DT S HAMENDEBNEETE I LEERKRL TS, ZOANZXATDWTHER
o7z, FHEICIIMNDOEE A, REBEEIHERMRUTRT > v VI RN F - e RkD . SEICHERM
L7 ET IVICBHa+CRUCHHM+2CTH B, TNEDFIEETON, HBEREOMEKREERTED, 7Y T FAEE
R4 —ETFUANAOTREFIIE T, TOREEFOMEICEE L.

£, SART Y TRBIBUMEOREREFOBEICDONTRAN, FORBKICDONWTROZED 2E A7, () LB
FSATAI=FLEZ2BH LU TWBIEOT I T FARKLIO (A)MNHSAXTy T2 T0D, FREB)ICEET KK,
2 TBTFSATAX—HLEZ2BEHLTSAX Ty Tt (B) KEELZWEDOT Y7 bAWE BITEFANICKE L TSA
A5y TEMTED, FBO Q) IZEEDEIRE, 1)DHE, ZDORT v VIRIVF—BENEET 575,
BADHEEICBIT BFEM TN F—RBUEOH—R > 77 S AQEBREICET ZFER LI IV F— L RABRED
BETHolk. $abE, TIALTR, FI<—Fefitd7 57 bABETE Z D#LD, SAZXT vy S TTREICHE
NBZERTIALTYAI—FNICR> THKBELABREBICEGITRIZDOTH S, —H. (2 DSART v T &N
FENBEEE. YHOH—RT7 7 NAOREILBICET 2R 7 23 v VTRV F—BEEIC IR TR E 7R
FUT P VIRNF—EENEET DI EME- T2, TOZER. TROVIY—F5EE1 1L —FF3757 K
LISAZRT Y S THEZ LD SN, ZZICHETAIEERL TS, ZOZERTIALOEREEBR LB,
FAI—EIMN U TEEERTEEDBY A I—FIDNED G TRETHEVIERFERL OB LTINS,
RIZSAZRT Yy TSI LT I T FARKBSART Y THRED AN Z AL DWTHN . 757 NAMSART v
T THET B (T YT RABSAZRT v TORT ¥ v )VEEEENT N0, BB TRV F—2ENRE L THR
B O A EERT D). 7T RARY I T—FLETA L — T BEIC, 1 I—F L5 EE
BTEQICETIEMIDBENEDSAZT Yy T TIE, TIALXDBY I I —BEROHRIIKEL LD, SAX
Fy T TEZEDSNETIT FARRAUTFETFIA LRSI —FIZRo T /L — LU TEEEZOTFT b
ANERTIUE, TIALICBT BRI Y—BOEREEFECANZALTSARAT Y TREDEOD DI 1 ¥ —K%
(RLD(C-D) BERT B, o EBOSAZRT w SR 2T II—FILEBHL TNWETF 7 MAESART Y T
THAI—FNIRIIA T —2a VERABRECRGICTRIIED DL ENTES, LD ENEF A -2
RTBANZZAACDNTROZDDHEREHFELZ. ORIOB)IZNETFT7 FACRAUTRY A <—Flz2<1
FL—FLTOWBUHHDT F7 b AWE) ITP¥> TETR/MEY A ¥—(C-D) 2ERTZHE. QB ITWBTFY
FAZEBO@A)NEHIUHEDT FT7 MAMSART Y TE TN, ALBTR/IMESY 1< —(C-D) 2BRT 2545,



1. 51 VE> RO)ESAR T v 7,

60

50

40

30+

20+

A

Potential Energy (kcal/mol)

3. SR FOREREDRT > ¥ VIR F—, (a)
adatomlfH DFE, (b) adatom2fHDFEE, ((AA) &
S(AA)|F2fE Dadatom & A FUICEIE U TR (R AEHE.
{AA)IZERIIDERR L TRELT 5. Mok
2. >V 320017 5 A, R E R,

WTNOBEBER/NMEY 1 Y —(C-D) BEKRT 2 FTIREONORTF LV v VIRV E—EEERZ D Z LN E
THBN, TOBRADEEDOEHSIZHYTAEHEIRINF—IE, WThOBEHUEOT ¥7 N AOREILBICE
TAHEMEIINF—EFAREDETHEZENMFES . DI ENS, BEDAT Y TREBRBIZBNTSAZT v
THRENBREL D bAEVWEBIISART Y TOTBTFIX LEBETE7 Y7 NAMNSAR Ty S THEZIEH NS
NETHDEMMTE D,

SIFTFIZD W TIESI(001) I BV B SIE FOREIL BB R OB EREMEH SN L, Bxidblaidia-
mond(001)E DT A LT BV 5 CEF OILHAEH % ab initio /3 FELEFTEIC K DS NI LI2(E > ¥ — L R— FNo.
15), ZOHT, K2OADNLE ICadatomMFET 2 & EREZEME T, BOMNBILEFET S EE_HBICRERMHET
BB EEHELE. ZORRIE. F1 Y EY ROODEDB L USI00)HE DZIHREBRE TREMDY 1 ¥ —FlLZD
HITHEICERTEY A I—FILIFEVITERT S LI ERHEEZ L<FHHAT S, Lad> TCRFIIDODWTOH
S EORERIIFAEREF THASIEFICOBEAAMETH S EHFEND, &AM, Brocks s ORI ERBEEEZE
FAU 72 51(G. Brocks, et al., Phys. Rev. Lett. 66 (1991) 1729)iZ & % ESIDBESIEIBNBLEME TSI VY ES REEZE
MHICBRBRERE LR TnD, BUREZEEGE TH D725 I3HET 5 =D OBOAEIT® > Tz 2{# Dadatom A3
ALTYAN—2HBRTDEEZZONERTH D, TIT5E, FlEERTBITII—FEZTOTDOY 1 75
EATHENCERT S Z &2/ 5H, SI00)FEDSTMGRIZIZZ DL S BEEIIRWEZENTnian. ZOFESEH
SMCT BIFEZITo 2. FHEICIIIERBRABERBEEEE AN, BEMECRE U T6-31G* 2, BEmEi
diamond D4 L[k, SitsHi6+Si, SitsH16+28iIZ DWW T o2, ZOFPA, YU AV OXRAEBEEERT =D, & LB
51 < —&adatom SiIA D FRBETIE. £ THERTOMEICEE L. fEBRERKBIORT. K3(@@)%H25 LB
BREBETAIBE D BENIRIF—ERDENIHERIT/RD, Brocks 5 DFHEMER EEMENIC—H L THE I &
MRS, Brockss DEETIRANSAKGEZRAL TVAY, FTx DHETHESEETO—HE2ROH L., &S
FOEE L T DS EKRETTRELEETNVATFREFAL TS, AHROKENS, FEETNVOENIZ
ST ERERICEENILN ERERTE D, AXBDsingle adatomiid 255 = DadatompNE DN TER L AEEORT > v
NI FNF—ERRBOITRT. INKD., FEOYAI—FIELERTZY 1 Y —HEiE(D)A, 2{f Dadatom 5 R E




Triplet Sensitization
0.

Phenyl-Ring Transfer Reaction - 7 Simgle Phenyl~Ring
g 1A Elimination
& T 6oL
B <
2 > 504
8 <
g S 30 C
i 5
s 2 20]
a
oA x 0] @ ®
0
T - o . . — 0.
50 40 -30 -20 -10 0 1 2 T T T T T T
Reaction Coordinate (amu'? A) 0 10 20 30 40 50 60 70

Reaction Coordinate (amd’aA)

4. —BIERBICBIT 5 7 = VRS DN T RS, ZEIERIEICBT 2 7 = o)V BRI

DORF >y ¥ VI RIVF -, DNTORT > ¥ ¥ VIFRIF—E1t.
NOMOBELDBIERIILETH DI EMRED, TNNTRBOITAII—FILBERTEY I I—BERT HHHTH
5, HEDNREERS TYA Y —FBRRET 7D, Si(001)H D4 Hdiamond(00)F & [k, BREDY 1 <V —
FIEFDETHIEICERTZY 1 Y —FIEITENVICERT 2 LBmTE S,

(2) {e2iEIEL PR bDFo EEE4, 5]

triphenylsulfonium #§ (Ph3$)+X' (X=CF3S03, SbFs, etc. i3 e b#M 70 k> ERFI & LT < AN STV Sonium
HO—BTHHN, XML B 70 EREEIRETH 5, ZOXMEFENT D N ERBHEICOWTHIE R
oz, HRERREBOFEICIERRNS FYEE PM3E) 20, RF 22 )V 2RIV F—BHE oSN RS
ERREONERZ TV F—AEEICL VBT 5 Z LIk DRELE. BRIREOEEN 5 XEA K6 EE E
(RO TV, BAETRINF—KEk2 ROz, FRREOI I F—IT, PMIEICIDRELE#EEIZDE, INDO/S
ECHEMMEEERFEC)ET Y, REL.

%3°, triphenylsulfonium ¢Dphenyl D —DWMtiDphenyl EDo-fITIRM T 2SR, BEDONHEN(—EIFIR
BICOWTRE L, R4C—EEREBICBITBRIGIZDOVWTORT > Vv VTN F—LLERT. EUFFRIRKE
S4 B TFEEICETHER T, JIMBREITRT LI KEBMKISHHRRICIEZ 5 ZENHES =, ORI,
(Ph3S)tX™ 1T MBS %17 S & 2-(phe-nylthio)-biphenyl & 7T b2 EMEE L TERTE ENS EREEL B HHT
%, {Esk, 2-(phenylthio)-biphenyl (4 FRIZ i —ER Rk
Phe+ Ph2S?
Pht + Ph2S
PEEINTWE. LHL., = O II—BEEN=Phed 2 WIIPhT 2SR TR TERST DRI/ NN S,
Ph-S-Ph-PhiZFEERH T H DEBRNEWSIE AN D o k. AWK THS NI S NEM G, CoEz Y
U7LTHED, ELVWEETHDEEZEND, i, RIE—EERRBIIBNTo, p- BIIOWTHRE 2T
R, INSOBMKIGHRIDES ZEDMEo 7,

RIZ, triphenylsulfonium 35 & phenyl EL7SEKGIEET 2 SUSEREIC D W THIZE #1707z, Z OO BUMIBIER SIS RS I
DNTHEHBEOASR(—EERB RV =ZEEREEZR /BRI DN TR 2T 2. —EEREBOBRS. DR
B THEMBEER SO Z 20BN F—NRETH - 2, BEZEBEREZRI BT ’SIC
RTESIC, CORBHEREMICEZ S ZEDE 7z, ZOREIE, Ph3tSbFs 271 F i M L, FREH(300nm)
DB%%ETE RPN TZEMETFTTOMTSHE, 70k &3#ITPheS OB MAER L. Ph-S-Ph-Ph |34 < £ U7
NWEWIEREEZRSHBETS, TOI &M Sphenyl ROBMEBIERL. BEEOXIMITBNTH=ZEEREEZET
BIDHDERERTED, THIT, TORERIZPSTX 2 HNB(LEMIEL DX MM L TEEEMBENEETH D
ZEERLTNS,

Phs§t —— { } ———> Ph-S-Ph-Ph

@##ET £FIINaY I RT 7 —E(AChE)DER#IE
AChEIZI U MBS T TAD, 2T 7 ARBMOBICHE S UDRIETHAEL . WA 5 i & Nzt faiE
WET LFN AU SAC)EMETDBRTH B, T OBEROIERBIIC DN TOFMIZIEE A LM 5N TN,



@J\ FL

35 16

| Ser-acy! tetrahedral 'mrmedltle ueu:aclaumlng state I

X7. AChE|Z & 2 AChD /MRS ST BIT B

RF v VTRV FE—E1E,

FIRISH, TEIEERALIZ BV Tproton-relay 2SR Z o TR AMNENIC DN TIEERNHNNTH D, Bk, ERIEITH
RafEmiZH TN TN, £ 2T, PM37EE AN T, AChEDIEMLRALIZ 3313 5 proton-relay (O 7] §EM: & AChAMED
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Density-equation method Wave tunction approach
Valdemoro present Hartree-Fock  SDCI Full-ClI
System Active space energy
Number of correlation energy error(%)
electrons *D error
Be 212 -14.59775 -14.58269 -14.56853 -14.58269 -14.58269
4 -106.4 0.014 100 0.028 0
1.165e-2  4.823e-5 4.631e-2 1.141e-4 0
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2.948e-1  9.757e-3  3.702e-1  2.819%e-2 0
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'DEQA,,) = (e, -e) + (-], + 2K,) + 2(2(ailjb) - (abli)} ®) (b29) (s
'DEE,) = (e,- &) + (-J, + 2K,) - {2(aijb) - (ab|i)} 1
'DE(T,,) = (e, -¢) + (-1, +2K,) -{2(aj!ib) - (@bl {i)} é; 9; b,
'DE(T,y) = (e, - &) + (-J,+2K,) + {2(aj|ib) - (ab| )} ®w) (b2) ®s)
'DE = A+ B + C B8 t,—t,, A2
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Figure 1. Geometry changes in the C—H reductive
elimination of MH(73-CsH;)(PH;) (M = Pd, Pt). Bond
lengths are in A, and bond angles are in deg. MP2/BS-IT
optimization was used.
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BRFMINED, COHATHE,LABRASUMAERRBISAVIEEHRAL TS (Table 4) o

Table 4 Comparisons of the Basis Sets and PH; Geometries in the C—H Reductive Elimination of
PdH(7%-C3H;5)(PHs)

PH; £, bond dists (&) in PdH(;>-CsHs)(PH)
method geometry (keal/mol) AE Pd-PH; Pd-C1 Pd—-C2 Pd-H
MP2/BS-1¢ fixed 5.7 -27.9 2.398 2.155 2492 1.565
MP2/BS-I1 fixed 5.0 —28.7 2311 2.186 2.468 1.566
MP2/BS-I opt 5.9 -27.7 2.401 2.157 2.489 1.565

4 See text for discussion of BS-I and BS-II.
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Wi, dchida, 4bLVRF LB o7 b D Mpaspa a4 s i 37e

EBbh B o 2O ?{% % o S ’g‘ % ﬁt 5‘ ﬁ D5 a) Ipw”H(Stﬂs)Ce(w)(PH!)z b) The trans-positioned ligand to the M-X bond (M=Rh
or Ir; X=H or SiH,). c) The averaged value from M(H),CI(CO)(PH,;),.

WERZRT7 4 vERWRERIGENRN LT S D d) Ref. 2

ERMBEND,
LURT# 3 8347 D N2 Pt(PH,), K U PA(PH,),~ D Si-H  ““P @™
BALH (M TS & 2 5 04 R & Table Sic K8 L TR ®I b —
L. Pt PARIER THIB LA LEHEER L'c&»; — - L. @ sccupted
MEFTTBOIH LT Irs RARIEFR T3 & o B8 C,? = x [
HELCHLI LD G D5, RISBRPBUEHR & IR IE R ® Y o st
repuison

T, $HPAREFZERMKEZTERIABEOMEN »
Twd, ChoDHERIBAEIXANF-LE XN
F-MoHBBTE%, Table 6l T L DI, Ir-H, Ir-SiA T X VF—IMP4SDQL RNV TEZH ZN59.1,
53.2kcal/mol TH S5 DIZH Ly Rh-H. Rh-SiFA T XNV F—- X Zhh £4849.7, 46.1 kcal/mol &£ $710~8 kcal/
mol/NEL B o>TW5b, $1PtlIr. PALRNCRABEORAIRXANVF-DNRINLFREAKEL, ULOK

EPS, RARBAZATORBMBBIIRERZOZ LR ANILRY, FhPtEUKIEHR, PAERMERR I RAE

EORBMERTENEBIN S, RhCI(PH;),~DSi-HBRILWHAMKIEE. no  barrierTEIT T 5 Z &,
HE, BROSICKDMEEIN TS, —H . RhCI(CO)(PH;),~DSi-HEAHAMIM BV OE,MBE LS

N5, COMEXRWCI(PH,), THREEEVELT 2EEO0XARREPRISBVI LR EILD T ENR

X o (Scume T,
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M. BAMELEORFTESL, 1995FE3H H# . M. Japan-The Netherlands workshop. 19954 5H

Amsterdam. . TRIEHEREBERIF] 2B Yy RY T L, 19956 KK, WM. FHEH. NI, BE1

BLEAMNITBAERKE., 1995FE7THER. #. /J\JII\ DT EHEFRE. 1995F9AMAE. W, FEF. 4200

EREBILZHREL. 1995F10HEE, #. FHH. M. 2068 2BLFEHRE. 19958100 LB,
B, BTEBAEMASR, 1995F12AMl, W, CO,EEAMAS., 1995F 12 MG, H. [MERTH

wWARY YRV YA, 1995F 12 KR,

S. Sakaki, M. Ogawa, Y: Musashi, T. Arai, Inorg. Chem., 33, 1660(1994). S. Sakaki, M. Ogawa, Y.
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£ 99330 Electronic excited states of atoms and molecules
% ng,600

OHEmlE, K#—H. LK —. KERX, HhBfH—, HEL (BEX)

1. AZZB/M - AT
ABETIE, LTOF =<l oW THEX T o7,

a) SOR Y% FV:7:BE%E 5T 0, threshold photoelectron spectroscopy 1238V T L F )L F— 21~24.5 eV
ORI Y — 7 BIFEAT 100 meV BIZOMEBE 2 E— 7 0BRSS L TV2, ZDARS P AVEEIMESFA 4~
(OH) DVF NP OBFIREIBR T 2 REHEMIBE LTV D L E LN D0, BEHZIEHERH > TRz v,
Z i, BEIFT b OF DEHRIREDOWIER T » ¥ v VOEE (GVB, MP, Cl 2 &) 2WHED L., § 72REHO
HATORTDu7DTHb. LK, FNODHEREREL TS OF DWIRAET Vv VOEFBIZAL P25 %
Vo ZITHAIR, EROI A VE—SIRICIREIMEM 2D & ) % OF DRIEKR T ¥ ¥ v V& F N ERFIEE OB
THRENICEHE L. EREROBRERL S,

b) CIERBEFHEAIYAATRFSFOBFHEBMBERD2HHEL LTRS L CAVONE,, BT HEEE
DEEL (BR) KL ZL2050 1, 2 BFHREL THR 5 EFERERME (CSF) v % MR-SDCIEE IR 7
¥ v VI (PES) % Ko7 DT 3V F— DR E L LD CH LR HETH D, L LIDFETI, I
ERFIOVTEHBBEOERIIGHR L5, RAKE 2D T “RE SIZHT 5 A G (size consistency)”
DWHRENEL LY PES KENZ IR NVF—E L EORMENE 25, SRFHEZE T CLIZX DHBRIEE DA,
SEOBHMASEK L 2 DV EFATRICE D, OB TIE MR-SDCI O#:?) # T Rayleigh-Schrodinger DB %
AW THABTFE (CEPA) #0 A 2 % 8 (MRCPA) L. NS LS FIGBAWREELZ S0 78128572 %
Forze ZF—7TH. KK Cl HEITTEEND 7 TS 5 4 ALCHEMY 1l DI HHMH+ (IBM) SOREEE T
DFEDERD—EICH B E MR THARACEEEZT VY, FCBT A7 MEEZT o7

) 3 4UGEIEEA F ¥ CroCLE~ OBFMFREA Y bV id 4 BRI AR T2 B AR T o SNICH L TARY
FVOREIRAEHETH B, Cr¥t LA L CORNBREE % 55D Mo> & W3 HTE 4 Mo, CI3™ & W,CI™ 24K
3o IRLICDOVTIE Gt Mo, W3 L BEF MM LTEEA 4~ MEMA K 43.12 A, 2.66 A, 250 A
L), MogCly” DEFHIRIRARY bV, BEARMEE I CroCly™ 02 h & REUMINT L ALV, EFHE
DBFBAEFBLTVEbDEEZOND, HEREDOERA 4 VAN (BB + VMEER) L A VY SEE,
B UEVERIRE~NDOFREIALVF - ACVEEEIIOVTHNS, 5612 0¥, Mo, W3t A+ v oR+i
BOZEMZ XL 205 MHEL. ZOFETHBT 5,

d) FryAREDIVIIRERFEIE ) N AREBBRIMERCARIINVIEETH S, I I TIIRER L @
BEORT VY Y VARERFETHHEIC2o00T, FEHEBICE CEREHBHME EDICEDL IIIREFEI . K
ERROME | REMEBELEZ THANS,

e) He—He Ri2#) < van der Waals attraction (D TFG . »D He RFIVE 7212, HET OHEMENY 7 4
BAEHBEE TS XERIC O VI LRBCMONTV S, Ll IO He RFHICTMB A + ¥ X DT 3 &
He BFICHFR IG5 L ), Xt — He ISV NHWE, 7725 — 44> XHeF BER SN 5, He FF
Y RBELLBHOPLHEAF VDY POMEAYF RUHBITEI 20, XHeb X BT He BFILEB R %
L, SMIOBIE EHADTH 2D L EZLND, HEHMULKD/IRT V=T Tid, B4 %A 4 x By TRERA
) LKA (~2.2 K) TO XHef; OBBIBER Y A X541 % EDOWEE4T %\, X=H, Ne, Ar, Kr T, ZihehA
4 % HHet, NeHet, Ar¥, Kr* % 120 He FF2SHU) BA 20 20 EAEELS LB L REMETHL I L %
Wi Lizo Lt Ly HHeZ DHAITH N = 1I3LAMHCH . REMBEEMoTVWBLEDILE N(=2,6)HhH., Thb
A0 20 EAMSE~BET 2 LHIRT 2 2L RED LV, 22T, TO7F—Y T HHel LD X ) hREWE S



WoTWwahiifiNg,

2. RRAZE - SHHAE

a) OF DWIELRT ¥ ¥ ¥ VEEHET 572912 Multi Reference CIMRCI) % iV 5, CI VS —HEICET (3
REBHHETH VEREOEELEBONIEL, HADIV—FIZRIDHFEIATVTD ) 9Ny OERYHE BHENT
HHTH 5,

BRI Slater BV, BERTF IEYY) s 8% 28, 2s B % 448, 2p B% 4. Fi2H5mBAKE LT 3d
B 2 @AV, £, Hartree-Fock I L AR HEITV, ZOHMELWREA L LT MCSCF X B8H LT ),
MCSCF TR KD 2 nE&TD state TANVF—FF LEATFHL LIz ANV F -2 H@#{bT 5, 2512, MCSCF
# T8 5 7z Molecular Orbital %5 & LT, 1 EFEHEN AL %E EZRE L7z CI(SCI) 24T\, KD WETD state
@ density matrix #F LEATINZ. Thix AT % T &I12X 5T Averaged Natural Orbital (ANO) 2E1E ¥ %,
Z D ANO ¥ AWEU SCI &RV, HAlBoh 2 ANO #HnT 1, 2 BEFR#EN A % &L MRCI(MR-SDCI)
BHELTVIRRT Vv VHRERD 5,

SCF-CI &1 821X ALCHEMY II % F\», SP2 LT o7z, EHEBETS oL DR 022 DIk CIEHETO H AT
Fo3t AL TH ). SP2 O thin node TIXEWVS DT 10 KL LD 220 RICKRZ 20 2 D1d MR-SDCI DFHE
IZHLE 7 energy expression Z{EBBRETH D, 1 B, S 2 BMIHED 225 o energy expression (3K 72V IREE O a1 ER
HEICLTHIZRALTH 2O TEFABETETH ). ThEBMHTE 77 AVIERE MB A5 1IGBIZbET 50T
BRELTEL I LHETH 2, SP2 OFFHEE,I L. HEH/ ST LIVEDE S % energy expression LR ED % /85
Vv bL ., ¥ a7 OBAAESIC energy expression ZEHE L. X7 LML L CHBED A — 1Ay FAKEVWEFHIS R
% MR-SDCI DFIE £ 4 D node TY ) TIVICETT AT L2 ZEXZDPBRRETRERL TR,

b) 1H¥EPTTTOS T LR, Lohh) LEHERNOH 2 BENLLFE L ) HIT T, 2OEEELED
H3,

¢) CrCE #H0WEGAF It 2REBORBENVAE LV ERBYLRBLEZ20T, SHFICLoT
ALCHEMY Il ICBA SN MEBE0OEEBYPRIANL U765 BVE; BILBALODEFLRT VYYD
FHE% ALCHEMY ILICEA L (Z4F) RFEEFLET 2 TEHICWIE ), BEFHBREERB 1, 2EFRHECI LS
SZREFHELICL VEY Als,

d) 2REHPHESLIHBMO A ERCHENICECILIZL ), EROBMBRLY A, EFRELOELZ VK
7 5 RATFIRIC & CHAET 2 BRI 24T o

e) ZBFHEOFENAEZVHe RFHORT Vv VOEHES SCFEN#HBEANTHEEI LI F VLV AT
Y. A A HHef ORE & LEH/PA ST A XD 5 R & —1% C1#E (ALCHEMY 11) I2 & » THEE D RETL 247
%o —=Hs 7TRY—HAXPKESCED, WA ZEMHBHIFLELELVBEIBET AL )R b e, X
ThH He BFDAE R CLETRBILT 5 DRIFRTREL 25D T, HHefy —He &L He— He DFKRF v T v b & & vz
BFHE (MM) BHE 21T% 5o SCF-Cl EHE OB 13 H:10s4p, He:10s5p3d ® GTO % H:dsdp, He:3s3pld (244
#HLTHW,

3. AR

a) SP2EZAVTAT o LETBOREENOUTOL I BRI LA o7z, OF DWFBAETF Vv VDI L, 21 ~ 245 eV
BEOEHBIHMISZ -2 4BE LTS LEXLNIWHRKRT VI ¥y VI =T Wb PHEHEEEA 0,021
£ D K& <. Franck-Condon factor 2N & 2B T LW =7 ZMEFTLIDIIL TV B EEZX LMD (K1), $72. &
B I NARBYMEA I O M 1L 100 meV BIA TH U Ellis 5 DEBRFERIZITV, S50, FH LTWAEBIC BV
INEREOWBRRT vy Vv h—7PEEE D, BREHOBFHOP S VIRBHEMSARS P VO EHE LTS L #
Ahid, Ll BEMIIEDRRRT VY v Vil =710 E0 GREPEMATEDBPCHA TV AL ERET 512
REAOFETESNIAERORE (EREOLEDS 05 eV BEDOBELEIOND) TRATSTHEIE b o
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1. Z:Ellis 512 & % PES OEBAER (J. Phys. B 27, 3415, 1994). A:CIB#IC & 2%, O, DEEIRRR (X°T7) DifEhig
Lo REEF I 1.16~1.26 A.

o SEOWRBEE D LITLT, BICEMZERRT Vv V=T 2 RETARLGIHEHEOSER #T> T 5,

b) HPAHF/ICHRE L 722 MRCPA ED 7T Y 5 LA ZMEEE 1 EPT CTRE LA, BETOS FLDF a2~ Ty
THTHBA, F. i FICHT 2 4 SRBEBOHBEI L2 RBBE MY I ANV T - DT A MER 2T o720 CLIEDKS
RO, HIEMEIRE LSRTE) THb, CPAEDHHHRL CAVSGNS SDCIEL DD BVERES X2,

£ 1: Fo b FOIRENB & SRR SV ¥ —
CPA SD-CI  Obs.
Frequency [cm™!] 903 883 917
Dissociation Energy [eV] 152 148  1.60

c) BREBAFV2EUHBIZHLEELED. BAWH. LENLHEZ EEHEOBE L RET 2, Bl
B BT, 2 SIS BIIC R 5 1% dimer band I8 F M 2 EHRIREED FE £ 1TV . & ORJREIRAENNIZIZTH H D4
BIXBWTERICETFIGHE S 2 KB LB NS I L ER LA, TOMEIIBVWTEMBH OGHEIRED I RIE
BTHRVIERSH D, Cu(H,0)3Y W) HF, EFRFEVAEMEFEICL ) Z0OME RS 242 Lz, CrCBE~
Mo,Cl}~™ DAFEFHMEICELT, L) F A4 Y DS EERICANLEEISETPTH 2 (UMNKFESF 588
L DEFFIR). HEECRE L TRIYBZEYEORBWETHREEZHEO ST 5720, unit cell & FNEHY £
{AFVORKRBOZRICANTEBEET oo BED 20 25D 1.7, 2.7 BT 4.7 eV ITEIH & 1 2 Bt IREE 1o 1t
L. EHETIE 1.6 ~ 1.9, 2.8 BT 4.4 eV ORIRRIREEDTE S N7z, B 2 EOKEEIZEIC CuO, EHS Y % Ba ~O
BABAT. KD 2 KEEIZEIC CuO, TA*S CuO chain ~DEMBITORMCIKAEL LTRABSNDL L ER LT,

d) EVWOMEERICX o TRERET 2#H#N . RUREHZET ¥ 2 v VIR EOFEESIZE N 72RO
BRBEETVEZEIEIC K o TN, 2 KEROHEMERI K & WITHT AR 2 EEEASE - 2HERINE T L 1)
WROBR LGS, BIUHZEOREZELAOMNEIEDL L L, 2L o THEEDOFMBEIRICE < BEAET B HERDIHER
T3, THIIEEHEBICEONLIREPRAEL BT HIREOH, RBOHIIKEOMHAICL >TEDLLZOTH A
CEERLI, §HDOFEE LT, RERGFORESB ATV ELE )2, RS 2 & ITHEKIEND,

e) N=3FTOD HHeEU)fﬂEﬁ—T—%)V$— (Ep) BT 5 & £1E1 2029, 559, 36 meV & 7% )| He JHF75%
ZBEIZ Ep 3BT %5, & C T Z L id, pHe, HepHe i3 He BFDHMIC L T Bound LTWBDTIE % <,
BEOFFAFVEERBHEEELTVEHETH S, HepHe DETEEW Hepy L U (1o,)?(10,)> TH 5 4%, He BIC
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2. HHe},(N = 7,15) DR@th:E 3. HHe}, O L ¥ —

70 b UHIEET B 10 A HIE Lo, DBUET A VXA L DKL 2D, 200 He RF % R(p-He) = 1.75 ap DR
BElC Bound ¥€TW3, N = 3 DAL, 3FH D He [T 1L HepHe DI A L CTEEIZ, B4 R(p-Hey) = 4.19 ¢¢
BT Do BAF YD He RF0 57T b UANBFFHENRAATHEZOIZ L, 3FEE O He HTF 5 DETFHBE)IL
BLALBODONYT, ShSEA 4 VOEBHICL o THERSNAGEBNICL o THAL TV B Z LB, 22T
HA 4~ HepHe. it R(p-Hey) > 3.8 ao TIREMRIKTH 2, N =3 DL XDMORERBE DTN & 720, Mk
W& D Y 3V F -2\ metastable ZERBA—DHATELIET Thor, ULOKRL D, HHef 2BV Tid
HepHe S A 4 v & o TWnAH I LW 5,

He BRFDOBABIZE o T END I TR —AF LV EEFDORT v VOWEDS . He BFIEAMID O BIRICE
FoTVE, ZOHEMPHBIANVT - REBIL CREHICEDE I FRINL, OO N > 3 DS
PR2L,EOBIEAA D220 He HF [R(p-He) = 1.75 ag]« % 1 &2 5 DD He JRF [R(p-He) = 4.33 ao].
# 2 /BiZ 8 20 He T [R(p-He) ~ 5.9 ao) BT 2 &d o7z (M2 #£3IBICAR 16 FED He BFT
12 R(p-He) > 7.5 ag T b, BBIL S N2 S HHe, TR N = 2,7,15 2EEHISHET 5 L £ 6205,
N=2DHHIER (N =2,6,13) L i3B8b%Vv, —H. ¥4 XL 2 EpOFb2RA L | BiELI 6 FRESNDEE
BB LEWV N(=6,13) IZBWTHIANF—Fry 2B, LHrdbID200F vy FIFERE BFI—FHL
TWwb (M3)o He-He MOBEHMICEB LTHEIB (N=3~7%EX5L. N=3256 FTILHE 1FD He HoK
5V Y X VHBUS (= —10meV) & 7% 2 Bl [R(He-He) = 5.9 ag] 3R b4V HMETE 525, 5 OHD He HFA 2D
BEE0L LT He MOBEHIETE, FRAPHL L )% 2, CORNEZRT 2 (EBEIV=0) X512, £1
BrhHs He HFiR7U b 2 56E S0 ) He BIOBMIIEN S, Lo T, F1BEYEDD He T 1EL47D
DHEEIINVEF - N=TDHEITE N =3~ 6 ICHRTPNEL L), EpltFyvy TPEL S, M3 T, Cl & MM
HETRIN=6-7, T-8HOIXNVF—-Fry 7OKREEIWIEL TV S5, THid MM BB O ICHE L7z He
OIBF-VBFAEEAOE (TR EICFNE LTH ) PAoTW 2w o T, CIGHEDADPELWE BEbh s,

4. BFR - HIREME -3 FE

H. Yamagishi, H. Taiko, S. Shimogawara, A. Murakami, T Noro, and K. Tanaka, Chem. Phys. Lett., 250, 165-170
(1996). HH ; FTFHEEREHHRES, 05F9 A, e, X, B ; DFHERSHRSK, 5 F 9 A, MG, KH, A
ho SFHEERATRE BEIA, UG HP 2 THELEHRR, 5 F9 A, &, g ; BARYHEESR 95
#£9H, kKB, A#; BARYPEESR, 954 9 A, K. Kiyoshi Tanaka; Recent Progress and Future Prospects of
Molecular Electronic Spectroscopy, Oct. 22-25, 1995, Hayama, Kanagawa. H™H ; S5 7 £ E S EBRIZE, (LZEK
SER, BERAMAY VY RY T, 5E 12 B, B, KH, BP ; F4 0B VRV 4 [RFSTFREER ] FE
HER [EMA 4 Y RFYHE ] BRifas, 064 1A, BE. L, BAYHESES 9643 B, &R
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= 194,2355
12r 4800000 OFRAE., WTFR—. hEHEZ, HAZE -, FEEL. FEHBT.
BASH, SIB3T, (e, BEMF. EIRE. WEHEAGEARET)

1. W3 EW - N%

AMEBRETIE, FTOETFREOH L HEROMB L ER - BEFENFELBV/ALERCOMEE L B
ELTW5B, REREIL, (1)Multireference Mgller-PlessetiE B 12 & %KY TV Of#EIREE, QBEERMEIIBITA
A5 Y ORBHERIG, QNTHT7 7 — by, @FHIFEEOBTIRE, (505 OIMHERE. BT 5%, (6)

25 AY —RKIEH84+40: D h TV = 7 b)) —E1HE, (7)4-index transformation D IEFNML., (8)# L VWM HEINE %
D%, MEiTo 72,

2. Wi i - BHE

WERERESFEO 7O IA, @) F7 V2 M) —5EDO 70T 4, R, (7)4-index transformation D if:
IS0 7T 0E, KT N—TTRELEL DRV, (2)-(5) DF —< 224 T iZHONDO9S, MOLPROY,
Gaussian 94% i\ 72, F72, @IC2oWTIE, REEIZ T O 7T 205B 217272,

3. BFgec
(1) Multireference Mgller-PlessetiEE)iEIC & 5 K V) L ¥ DEIRE DAL

Polyene 1372 n R RDBIE LT, 7R HERMICHERMICOEE SN TEDS, TN T TD abinitio
DFEHEETIIEEDRL S a-m* FIHEREZH—ICEHY KD Z L SHETH - 72, KBFFETid, MRMP 12
L2ERBEDOFERITI T &12X o T, all-trans linear polyene D FHFSIREE & BEFHIMREE L7z, k% 4, 6, 8,
10 O all-trans SRR T O—FEIH, ZEF oo+ FHRRIRBICH L, Bt 2L ¥ —, BRIRE FHEEORE %
175 7-. Hexatriene TIXFFID HEIC L VLD DBREDPEZ SN B, TRIIRT &L 912, REKSHEU LK
1) T2 Tk covalent % 2'A- IREEDJ5 A% ionic % 1B+ IR & ) T AV F =, T, 707k % %
oM, EE L ZBRERENZ AV F - DEVHINEET > T 720, BT 5 )V F— DKV covalent IREEDHS
ZLHEN, BIZEFNOPMHEEREZREITIEICE T, X YFIRI A NVF—DEW covalent IREEDSSHI T 55
Thhb.

Study of the electronic structure of molecules and the chemical reactions
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2) HEXREIIBT B X 57 v ONHEERIC

H&EZXEDD THWMEMRZFOTLEL LT, WMESERLENTBY) ., ZOREIIBIT L RBITOVT
3. EBR, HROWMFOETEACHEENF TN TS, &, PIDEICESE LIz A ¥ ¥ 5F5%193nm
DXEBETAI LIV AFVTI VA NEKREREFIRET S EHTPDIC L BHPIETHER SN, A5
BRAEEZSFTHY, SHTT VI VEESESLI23165mU T OREORIFLETH S, T-HERTE
OHMEEHDIFLIEEL AN F—135kca/molf2ETH B, DX ) RFPVHEEEHD L & T, MEICLELRT
ANVF=DH2eVY 7 P T ABEZEO TS0, Pty TR Y — % HWTCH4-PCRIC BT 5 FHE & % %
JE LI $57%: & Hartree-FockiE O Hybrid {12 & 1 3k, & D% 12 B> TSingle excitation Configulation Interaction
FHEZITVCHE ORI A NVF -2 KD/, 75 A5— & LTPtl BEF2RAWEEA. Pt Zon-toph!
TP-HEEHEIE#91.8Angstrom TdH o 7. T DOREE TSCIEHE 21TV, CHEGHEMICBEL TRTF Yy v —7
ERVIRER, CHROEAHANDRIE T 2V F —13948eVTh o7z, F L LIk D EHE L - EMDCHAS
FOCHRHEL F )V F—1312.65eVTH Y, Pt DMEERD D LTI I A NVRHEIRI NPT BT ER
bhro iz, FHkEE TORIRIREDSCUI BT % leading configulation 3 CHAS A48 7> & Pt 65818 |2 B FH)
%Ltﬁ%ﬁiot.mmﬁﬁmnmﬁﬁ%ﬁﬂﬁﬁﬁuofwatb‘:@ﬁﬁﬁ@ﬁttﬁ%ﬁ%%ﬁ
S AT ENbhrol.

(3) NT U T T =L OB

CeoPFER D bk A = FEREY, HEREY REFZA S SN T & 720 SEE TR, EFRAIBIZEICH W T ab initio 5 F
WEEERAWE, 79— L YOIl OWTOMEIEATH S,

AR T, RVEVEETVVOBRD L) %, CqpllX LTBCN) 2 E R, ThOYE%SCREIC &
DRDZZEDVERTH S, 82, 77— LV ORBEERICES LTWwa LEbs, HOMO K UFLUMO .
next LUMO DAHICRE U CREMNCIIR CZ OB R MBS 5, BT, MONT ORRPE S 1HE
(B1gCaoNjp) % EWXDWVTH, ZOYHEHRIET 5,

T2 2 FEHD(BCN),( DHEiE (SCF/STO-3g THEER#EIL) %R,

@) HTHEEKOBEFIREOHIE

FTHEOEMN R L 2 A3, AEICEFIIEIC L OFTOEAEL TV EZAHICH B, AHLEIE AN YLUE
LTWA 0, BEICREELII v, 20770, HEEEAPHMETIRETFEFL LTI >To8MMLT
W T EIZRY, FRICE LR BB HEOBLSE L NS, 2 TR THEIMALCE (Lnld A 15H)

P, E I FDMBETHEEICER LR 2T o772, T IEEREIC L ) ZFEALICBDO RLEHEL

KD, EHIZFDOL EFOBRDEELMBFHEL ZHMICHE L, B8 d, RREACVBERIRLE
WA VIR b ORETH o770 FOMEICBWTIL, 4HEIRESICEHES L TR E 2R L,
ZOrEDMETHEY AL L, BEMHBEIC20BDOBEFREPSFT o T I Edhh o, T2, &
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1. HHZEEK - AE

ORTYVIIBERICEETDAZEY ONIETHY., AL LTIV A-LFF—)V (Fig. 1) &R
BLTW3, ORKT T A3500nm IR A 2RO, ZOEIE#ED11-> - LFF—)L 7ok 1k
2w THEORNHE E4MOMIIERTE LS EHES 7 FLTWS, BNEEZED. ORTY O ONZE
BEZHEAT DI NI EERAHEORMOMEERAZHSNITAILENH S, TOREDITITL
FF—IVDF NI BRFTOBEEHD ZEDNRARTH DN, BY NITETHD0RT T 2 dHREMN
HEETH 2 = DEINEIC K BHTITH#EA TWRW, —ATNMR, UV, SR EOFHFENFEICLD
BATIZ DN TIIE < D|ENH 5. BIZEANMRIZE BL¥ES 7 MERZS FORERS FREICHT 51E
WeBATND, LML INSDONEFHYER &S THRIEFE OBRIIERITIZHE S MM > T,
AHEOBMIERGEICE DV TINS OYBRE S THES L OBBEZHLS ML, EREZHETS
EOBETINEMETHILTH D, abinitio WRIEHEEIC XV HBRLEHD AL RA— 3 > L{b3t
U RNEDOBBRO—BAIEEZEL, CHEISALTI-SA-LFF—=)LDC1R2-CI3EE DR UNAZRET
B EITRILTE,

2. BIEAE - BHE AL

AR TRET, 1I-ZA-LFF—NVOETIMEEHMELTL 0BO YT ALEHERY, ab initio FHEIC
Lo THESEERA &EREROEARNZBERIIDNTRANZ, ANz
{t&™id. EE)-24-FHIL, (E2)-24NFHIIT, (EE)-3-A
FIN-24~NFH LY, (EZ)-3-AFN-24~FHIIT, (EE)-3-tert-7
FN24NFHIL, (B)-2-AFIN-24NFHIPL, (B)-23-FAF
W24NFH I, (B)-2-AFIv-3-tert-TFI)V-2,4-NFH L,
EE)-24-~FHPITF =), E2)-3-AFNV-24-~FHITF—)TH
3, ZDOD_EHEOHWEOHBEEOEES (¢) 20° 5180
CET30° TOEXTHMOEY Z2ENErEEREL L. HERERD
HEZToRk, TITO=0° WEs-YRIAKA=arERDED 1kvd\/&b
WWRBAE., ETIVEEHOFERREN S HBRICBIIBEEAED DO
UERA=Y 3 JEEREROBERIIDOVWTO—RAIZEE, [1-2A-L
FF—=IDCI2-C13T > HRA—a YREIEH Lk,

704 5 MAGAUSSIANG2B KTR94% FiVy, MG BB L IZHF/6-31G*, Figure 1
ERE R D HEIICIAOMB-31G* D&M T o7z,

2 4
(E,Z)-3-methyl-2,4-hexadienal



3. WEFERR
(1) HBERICBIDEBERD I R A— 3 VKEN

BUDICEAER THD EE)-24NFH I L ORERKRICD o 011
WTHRAB, HEREOBICEE L, [ EMA5CI~CaEBS 22 o 3
I L THBL (Fig. 2) o« CI~CADRFBIIDVTHHEHL T - \\\

(0,) EHT>VIVOEME (0, 04 04 OKEEERN / 1 \/
7=, EETHHEEEEMMRTBHKE (C2,C3) &, FhlUtoil O33 2 4

K#E (C1,C4) ETIHEREREILDEMIRLD Z &Ahho iz, Figure 2
B2, C1,C4TIR 0 D S IKEFH IR ER T LD EKRER D ¢ k77

HELS—EL., EBFHOEIMICHES TR 7 bEL 20, C2,C3TRU L AMDKEENH L&
Nbhholz, TibbC2C3TREZEORLNICE bz TABRIMEMT2ICH b S TIRRMIB S 7

F95, ZORREEITCLCITHTHEFREOEMIIDVTERLAELI A, BIESGORLNICLLT
AU nHBEOELDOHRICE > TRHES S 7 b &FHT 2 &N TEE, JHIRERIEFOERELZ
EXDLTEERBERLIZDTHS D,

KIT, EREBEICHT 2BHEZE, REAHRIIOWTHANZ. INE5OHRIIED-24-NFHD
I> (ICIS) , EE)-3-AFN-24-AFHIP T2 BMETD) , [E2)-3-AFN-24FHZIT (1C3M) ,
EE)-3-tert: TFI-24-NFH I L, E)-2-AFN-24-"FHIIL, (E)-23-FAFIN-24FHIIL,
E)-2-A FIV-3-tert: 7 F -2 4-NFH I LT AZDNT, ¢ OBLIZH T D RFEDWERERDEL) S (E.E)-2,4
NFY T ORIET BRFDEBEREEINWE (A o) ITko TEMEL 2. HIZIE(EZ2)-3-AF)V-2.4

-10.0 11 1 1 1 ! 1 1 -10.0 - 1 1 1 ! 1 1
0 30 60 90 120 150 180 0 30 60 90 120 150 180
©2.3 / degree 7.3 / degree
Figure 3



AFH IR BNTIL, AFVERRENRIETEROPREFMTE B EE X 2, Fig3iICIS,
3MET, IC3MOCHZDWTORRERT, NS OMNTN S, BHEIT KD SR E MR LR
SUNDEBEDDE o fs (FEEIHBEICH LU TEE) CEFICHELNSZERDM o, 0, RS
D HITHTHEMIMRA SN TS v BRI EEZLISBRT2HDTHo .

FHIZL T, EE-24-NFHTPITF =), E2)-3-AFN24ANFH T F—IVOHEHENST VT E
REOHRIZDWTHANZ., INS5DIEEWTIICL,CAT O EREMENKREL, ¢=90° ffif. T/4bb
HBEFEN 9 0° RUNZEZICl (AT HIEBEERATT VT RENS b LbEWRHE) T
BRSY T hEELCDZENDM oz, TS ORFBEDERMOBENIEIC 0 , B X W o,k (FEid &
HICHBENIZH D, 0, 0FEIZEESITET) OEHIIZEINTND, 04 0530FITRER
FLOEWRBFHOELEB WM EZRL 2. FREFROEIHBOSRIC L > THHATZ ZENTES,
TRHOBAFVLEEBMOI S FA—a o EESTNS EEIZIIFRFRICEL o TCL EIZIEBFRNFHIE
INTVBY, HEEORUNICE > THENHE IN S LHBHRNKITRBRDENIHRNTES,
PLEDZEMNS 045 03RRI TA—a PEIESBFRHHOEERBRL TS EE A S,

IhoozhE (PVFIVESHE B, 75t RERE) ORICIIMEENZVLDZEBHEMN
12207z, FIZWEEE-24NFH L 2R UL Uiz EEDEZ)-2,4-NFH I L &(EE)-3-AFIV-2,4-N
FHILLOEREEOFNS, E2D-3-AFIN-24AFH L OEMERE. ¢ OLHFHICDZ>TLL
—K Uz, ZOLS BRI 2 THWMOIEEWIZ DWW T HIEND 5/,

(2) OR7Y > REAOHEERE
BROLSIZEFIMALEMRIZBNT I VR A a > SEEROBRIIDOWTO—RUME S N,
TNEELDDLRDED TH 5,

) 0, 2BHEBHEOAYEERRT 5,

i) 0, 0 3BFEEORILERBT S,

i) SEEREYR, RUECHROMIIMEERD S,
IHhELFF—IOXIBEWHEEZ S DLEMICOERATIUIMLE S 7 MENS I VR A—a >
ERETHIENTARETH S, 11-ZA-LFF—=IVOCU~CUEZDETINTH 5 ([E,2)-3- A F)-2,4-\F
HPIF—)V (Figl) OAZFA— 3 ARERFET T M, -2 A VFF—IVR2EFEEELZEHEA
HREI—HLE, TRbb/ERO I FA—T a BRI T BB OB S T O RS L -

all-trans-retinal

11-cis-retinal

0 30 60 90 120 150 180
©12-13 / degree Figure 5

Figure 4



THRESINDZEVMHENIR o2, ZHRETINVRTESNE—RUBL FF—ILRICBWTHERT
HBHIEERL TS,

BEANMROERTIE, ORI HDI-SA-LFF—=INTEA I E TR LFF—)L 70k At
Ty JIE B L TCI20 0 (W EERBHE S 7 BRSNS EMNMEINTNS (Tablel) . 0y
IEREICLONEPRERRTERY THENS, TOEBEY 7 MIasRA—a VIS,
CI3-MeECI2OMEEADENICLZ2BDEEZ 5NS, ERMEEFEMELBTDILITED.
CL2-CI3#EDEIEANI0° ~120° DEENDAERELHETS ZENbOMho/k, Figdhb I D
BEN—FBHRZBOTHHIENDND, ORTIUHFDI-VA-LFF— ViR thizi2-s-F 52 &
J2RA—ar (Figs) #EoTWaBERRLZ.

Table 1. C12 DEHUER. FBE & EHEMHED L

cyiso GH 022 033

Exp.”” -0.8 -17 +16 -3
Caled. @,,.,,= 180° -4.2 2.7 2.7 7.1
(retinal) @, ,, = 120° -4.0 -18.1 +0.3 +5.9
Caled. @,,= 180° 2.2 -6.5 3.0 3.1
(model) @, , = 120° 3.2 -19.9 +3.1 +7.0

a) S.0.Smith, et al., Biochemistry, 1990, 29, 8158.
b) L.C.P.J.Mollevanger, et al., Eur. J. Biochem., 1987, 163, 9.

4. RE - HREEELTTE

AR, #3F, H .k, ] Phys. Chem., 99, 12047-12053 (1995)

R, #H, HE EOE B BEE 40, 1835-1845 (1995)

B, fom, HE, @F, JED, J. Phys. Chem., 100, 1957-1964 (1996)

B, EN, BA, HLk, A, ER, Chem. Lett., 1001-1002 (1995)

JbfE, &N, 8, HFE, HA, Chem. Lett., 1039-1040 (1995)

dbfg, O FnE, #SE, HE, BN, BT, EVEERE 3 3EFER. 9 549 AL
BH, E), #HE AE BER, F44EESFHHS. 95FEIARK

dtig, w0, fom, B3, H b @R, #0, #34ENMRHFBRR. 95411 ADK
Jbik, 4, FFE, BH, 7 0 BAMLFEREFER. 9 6FE 3 ARK

ik, B, B B, EeEEIEEIRITA 9645 AR

Jeik, #)10, 84, HE, BH, J. Am. Chem. Soc. &+
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O5F &, LH —% 7K BT, =% B, EE AR i #E=,
I R, R M, A R, ML Bz

1. WiEER - W&

(WA FYFXRNVTHDTTIVIVA (gA) FESA ¥ — EgADL-Val' £L-FVal' & Gly"
BB L AT OFA Y —CldBR o254 TOE—~F v X VERIBE SN D Z Lo
XN TWVWD, RIFETIE, FEFAT—EbATFUFA T —IOWTHFENFEII 2L —
TavERAWTHER, FOEVWEEELL,

CHESIIKERA IS T AKBER ) aY FEAIC L 5 Sl L HIREEOES T
WDD, TNETIV T4 A= a VORI T NHEA TR, LL, BELE
REOBREHLPICT 5720101k, ZOBRIRTRTHS, 22T, EEEH ST
% MR EIP, Z0OMEEREICHE LT TFHERICL VIFRLED,

2. WrgEhuk - BHERE
(IVKREFAT—ATOFTAL T —IZOWTHTFENEY I 2 L—3 3 VEITW, BRI
D@5 EIER LTHEZ B L7,

(2)g92, g947UF T L)%y =Yk, ZHEOEEREILE3-21GEETITo 72, 20
K L iE RETER I L, KRELSBARBNTXA—F BHE L, RICZFDOMEZ EERMEICHE
FEL, MBDINTG X —=FIZOVWTHUEEREILEZITV, ZOEE LEE T X —FI12h
DB forcez KOT2, DWT, HRFDSTHMAZREEZ ETIVHIC—2FTOMNIT, 2D
force z/NE L THHEMEAZ ROITTwolz,

3. WFZepii

(ORUZAFOFA T —DLANVF—f/MEEER T, 7 v REBEHRBHEISA < — DT
HIRICAET S, 7Y RERIES (FEFA~—TREFIHIET HH) ITHRDIVE
MOTHEA (M2) OEBZEILE REFAT—,ATOFAT—IZOWVTEUIRT. ZLa
Ly lZonTid, EEAHEBEIAOR P o7 L BICDOWTIE, REF A < —ITHR
AT UYL T —IERFEPEFICREWI LIS olz, BVHZNUL, SES A~ —
WZHRATFO T v — 3 EDW S EPKEL, TP TF ¥ ANVBROEBVDREEROD &
‘OVC“})%) t%i%néo

2BV L ODEFITBWT, FHEM L EREIIRE SRR T2, HEOKEREE
PEH E T Wiz, B TFHNORBEROHEHEWRKE( Zo/2bD e BEbd, X
2, U, O FEBREICEE L TREHBEZ RO, ¥, o2 AAMICEELDITH
Mo TV Bforceld 2 (Initial) R LTWS, X, F MU oFofb ) ICBE-LRGTF
ICE X CHOFHHAEREGZ -2 o), YBLUOIX222 1%l TO
R BIZ0, L OMNCB I BAKER/ENVE QI o TVREHEAILLTEY (R2) |
XM VOZHEAICEEEY RIZTOTFHMOKREEEONELFET S L%,



4.

(Top view) (Side view)
M1 AFO¥FA<—DLFRNF— /M

H
H\ |
//C C N 6
o 1\2/3\4/5\
Y e
H 0]
Za . 21234
Z B . L2345
Z f 1 /3456 B3 % by oREORE R
PFRKRFEEE (--- )
K2 _—HADOESR SFRIARFERES (wmmmn )
#£1 "HEADOFYE L ERFE #2 VRUOFLEHE L7455 Internal Coordinate Forces
Za ZB L7 Initial Os' Os'
. ave. -112.83 11198 179.94
Homodimer v -0.007220 -0.002754 -0.004725
sidev. 1565 2032 884 ®  0.010555 0.003008  -0.001600
Heterodimer ave.  -143.22 115.14 179.71

stdev. 17.02 41.34 8.90

R - WRER T 2ITTE

HA. Suhai. 44 J. Chem. Phys., 101, 10808 (1994)

=#. HAR, 44 Int. J. Quantum Chem., 54, 167, (1995)

LH., %4, 5. #JIl Bull. Chem. Soc. Jpn., 68, 95 (1995)
=%, 4% 1. Chem. Phys., 103, 663, (1995)

ME, B, MH. 44 I Chem. Soc. Chem. Commun., 1995, 1249
NI, R, ke AR, &, LH. 44 Polymer J., 27, 542 (1995)
FA. 44 I Chem. Phys., 103, 9726 (1995)

¥, LH. 447 I Phys. Chem., 100, 4701 (1996)

A ABRH. /NILL FAR  Mol. Cryst. Lig. Cryst., 278, 99 (1996)

=7, FAR. 44 Int. J. Quantum Chem., ElIRIFR

HAR, ZH. 44 Int. J. Quantum Chem., FIIRIH
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OWARIER, MHNFL, WWAERMF, FLUAT, FERE. SHE (REXKH)

1. BFEEE - RE

T RAARY FUER, 1079~1078g L0 S BMEBORETRIE TE 5 2 &5 b 4 F OMERITIC
IXESPORARLFETH 20, TORKGHERBBROBEIZ OVWTIE, EERRELRWE TV
W ETTHFTOANAF A BERET D RICHEE 2 ERIICRFTT 2 BT, ab iniio MO &
ZRAWVWT, OBRTF RO prototype Thd 7 a2z ) LU [cyclo(gly-gly)] . OFIRIE
BEL DAL T LB THI VTR U T NVI VDT AR "D TZ T AT —a Vil
DUVWTHIFE L=,

2. FRFE - HEFE

FIOANATFF v Dy FiEE, KISICEET 2 & Bbhshik, BEREO#EE, BIUNME
RS TTERERAFT UV EERT VINDEEE, O cyclo(gly-gly)iz 2\ Ti 6-31G*EERI%K
ERHW, QVI AR TN NIOWNWTIE 321G EEM¥K A AV T HF Bt L > TR =, BE
FEHTIZE D, RODNEBENEZERETHIN LI eI DL, AN r 5 AT,
Gaussian 92, 94 L U'HONDQO7 TH 3,

3. WFERE

@D cyclo(gly-gly)

Yoa YNNI Y o DET RN —DEFEHRA A v XA ZA7 bV (EIMS) Tit, &
FAZTLUNTIE, mz86 & 7T1ICHETAEY—2 N ENS, b, FhEh CO HEES
NHCO BiBEIZ X o THR LA A2 TH Y, BRURTF FO EIMS TULIFLIFBRBIS NS,

[cyclo(gly-gly)]* ©  — [CaHsNOI* * (m/z71) + NHCO
[cyclogly-gly)]t ©  — [C3HgN,O]" * (mz86) + CO

DFFAZTHHD NHCO BEET 5 KIS DE—BEEOBBIREBOKEL, FEOEMNS, 2.10A
THY, FISIHIRERED A A OFEiEED 1.500 A1~ T, 06AIREEWVWI LEMRHERR
Bobnole, mz 71 A F 0, ETH4FAF D CHNH BT, ZOBBIREHEE LR
Db, linear 27 L B D HN=C=0 % il L TAR T3 Z & hbhotz,

m/z 81 4 F 2 DERRIZOWTIE, EFREORAZ S 2 2OSMKIGERE, T72bb, radical site
BNIZHDBEEE, D 1200, radical site 28 O IZHBEEVHALMIIRoT-, ZNHD 225D

R ok Rt b

H > Hy z i

AN R R R
1 1 ; :

M*" (N-site) intermediate 1 intermediate 2 m/z 86 + CO



ney ol e gt &

N, -
H gl H H J:')" Re
M™" (O-site) intermediate 3 intermediate 4 m/z 86 + CO

intermediate 4
100 ;

./ intermediate 2

:E 50 | e (Nosite) ',r"i;atermediale1
E iz 86+CO Fig. 1 Calculated relative energies of
\ cycloglycylglycine radical cations
and fragment ions (HF/6-31G*)
m/z 86+CO

0 - —/

M?* '(O-site)

RISz, 7o NUoBBNEELRERIZRLT I Ebh ol

Q> FRE BTG

FFRIZ 2 2ORELORD 4 EOVIF AT A (N)~G)DOPFHERSTFRB LIS FF VNV
AT DLEEWEL ab initio MO IEIZ L Y R Te, _

Y—_—\Si\m :\Si\b T_\SI\E C\Sl\l
(1) (2) (3) )

HiEGFOBE L T A A OBEOHERRE BT 5 &, 4-silaspiro[3.3]heptane (4) D4rFA
FoD Si-CHEED 121X, 2454ATHY, FHELZFD 1.892A LY 0562A7 T R1-72. 4-
silaspiro[3.4]octane (3), 5-silaspiro[4.4]nonane (2) B X w 4-silaspiro[3.5]nonane (1) iZ 2\ T H R
BOEREZTRTRREIBR LN, CORBRLY, YIAERTAL LAY TIE, 1452
LIZE 2T, BOBEAID 4 oD Si-C HEADFD 1 OBRINCEHATEZ LB yholz, ZDE
EHET IO, PMEVIEIORIED Si-C AEThHol, Thid, NEIBRBOEHEIIN, K
ERBIVRKREVHILTHD, N~ FA AV OEEHITIFABRFICRIEL, BELER
RIACVEEORY BH bz, EIMSIZHBR LIeGFA A ORMmIE, 0 Si-CREED 118
DRE Lo FEEL LD, EBRETVUNIEDORLZ-7=BKH D distonic ion THD LE X
bhd,

4. BFRK - HREEEZITTE

MR, KB, BA, LR SFHEERENRS. 95F 9 ALA
A, G KIF, LA BEERFENRE. 95F 10 LG
M A AV RIGHIRS, 954 11 AERK

AL i, R HE HEQIMESNRS. 96FE 4 AEH
AL K, P LA HEOIWESHNRS. 96E 4 AFH
EHIELBAE, MW, UE BOFFERERKRR, 9645 A4HE
AR, M. AR E3EA A TS, 9645 5T

P, JHE. B, EFH, LR AT, 45, (1996) FIRIS
AW, 77N, WA Nucl Instrum. Meth. Phys. Res. B ##f§t
AW, ¥R, LA  Surf. Sci. Lett. #f5

1. KB, ¥EZA  Int. J. Mass Spectrom. lon Processes #&FfETE
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Electronic States of Adsorbed Fullerenes, Organic Molecules and Metal

i~

i
I
Clusters

IO EARTL)., BEEAG®KL)., K4 AMBEKT). EHBBE KT, IHHEEKT).
ANBREAREN. BN ESEAREN) . BAER@E@LD)

LHfEER - W&

A FEAERRLEOT7S5 -V Vv BIXUERSFOBTIRE .

Y AVEHECEE L -EEO 75— Ly BIXUARSFOBFIREZEE L, tAKEE~ T
KEROWHZHS 2ICT 5, Si(111)TXTEEH LD Coo BL U CroFFDOBFIREZFETLEL D
2, REOKHNL, WE7 T — LV OEBHEIB) ANLFHELIT) . ARDTTICOWTIE, &<
W, YV avERECRE LMy u 7= CuPc DEFIREZRD 5,

B.BEBEEBE~A /70 IFAY —DEFIKE:

EHOBRER FAY —OBTRELEE L., HESWMERIC X 2BEHE BT IREOBRICO
WTHLPICT S, £LIT, Z29ARAF—D "B (AT BEFRER 222 T, 79A5—0OFE
HiIZoWnTHERT S,

C.¥ Bk vy 7o —REDOFTFHEE :

Si (& 5%\id GaAs) Rl LEDEK Ge (GaP ) FFRMIE Y 7 ¥ —OFEBIEREI I 2L — bT 5,

2.WF A - BHE AL

BB AWCOWTIE, 9, Si001)2X1 KES ISTEDSi 7 FAZ—%GN 2L, G LR
Fid 116 O HBEF THRIRILT 5, REHEFNELTOIDZ SAY -k, ZORMHEEREA L.
W7EOT TV SFOBTIREL, DV-Xo-LCALEIC L > TRIET 5, CORKRLERN VAVE
MEESTMBE R HEBL, CORDEFREIOVWTOMARE2EBS, Si(111)7X7 FHED Ceéo. Cro 4
FiZonThH, FRICLT, BARODBETIREL KD, STME L BT 2,

HE B IZDWTIX, BT$A%15,35,59,65 D Cr, Fe 7 5 A% —B XU 4,6,8,13,14,19,55 D Ni 7
FTAY —DBTIRELZ ALY VW DV-Xo-LCAOEIL L o TEIET 5, 7 TR —DEY 2 VEFD
BEE— AV MOERHREL, HEMBIUBERMOERERE 2 LKT 5, T2 NiZTA
y—OmtEE |, BEEET R L TABERE OBRICOWVTHERT %,

BHy CIlZoWwTid, #BFEEIRY FESRZ ZEEWEHSERICHE LR ORERE FHiE
%, WhW3% Keeting EFNVERWTERD 5,

3. WFFEBL R

HEAIKDWTIE, LTz E2BHLIT L,

i.Si(001)2X1 MW EDH 7 ¥ a7 =" CuPc (3CHK 1,8,9, 11): Si FKME, CuPc 7T & I rigid (C[H
FELEERTOEFREOHELOUTOIZ LA G5holz, () BMEEICL Y CuPc FFIZEDOK
XA+ UM%k DD, (b) ZODEEY A MTDOWT, CuPec B FDMEF L NIV OBHHERE DZER 5
fid, 5B LUEHERIC, DFEEILToTWES, () 7o VI¥MICEWEEEREON. &
IANVF =G5 A v —FNCEAF DA VA ¥ F— IV ETBHBENEV, () —F, KILFV



F—EHE A < —FUIEATHIIDA VA4 ¥ F— IV ETEBHEENEV, ) Ih oDz ki, STM#
X KBHT 5,

ii. Si(111) 7X7 W LD Cso BF DB 1% CUBR 7) : rigid ZRER DO ETREO B IIEFEE T—KR%
L7=DT, A4EREEE TR ISR RERH, WEFTFORBIRERANL 72012, 24607, 340
PR AN S FENFHEER T o2, TIT, BFREEOL EYHHLASi 7 T A5 — DO
HBETFSHET % Si HFAEIEERE L. ZO#E. UTOZ 5007z, (2)Si KEDEAERF
HEANKEL YT M5, O)REETFEHETHHIMPEDE 218 SiETF1 Coo T FrORKI. %3
RBEFIRFINEEL S, () —F, Co FFOTHEFTREAT, NABRLHLARIGZ ) ERT %,

BB BIZOWTiE, UTFTOZ L EZHLMLA,

i.Cr. Fe. Ni 7 5 X% — OB HIBEHE LBk 4) : 2L 2 ENi 7 TR Y — DA, BIVE
DBRE—A Y MEINVIZOEL D KREL, F2BITET, F3RBHL ORI THRE) L 24753
V7 DIEICED K S PBEREOER,LBOLNATVE, E—EHHEPLORLOFIEICLD L, |
BEFYE-)OBRE—RA Y M, Feu NiZ TAY =i, F2RIVIE WV, Cr 7 T A Y — DA,
YA X Lo TR, E2BIFIEUDREPL, BOBELH LI LT o7,

ii.Cr-Fe &2 5 A% — DRME (OCHK3,5,6,12): 7 5 A% —WERICSH B RREME Fe BB5C X D, 4F
BN 5 PSRN Cr # R -5 -5 4 XE N5,

iii. Ni 7 5 A% — OBIMEOBHEE CCHk2) : 7 T A Y —&RIEN o 12 4s BF L NV % Bt BRFAFIR
BFEFVTRBL, 3dEFLANVIBET S LAKE LR ZBIERZ VT, 3d LNXVOTIESH
545 LAXNVOEZT3dR—NVITELBEDT, EBRTHEOLNTHEAET—A Y OV A ZIEKGEHOLEK
BRI 3T 5 2 L sk B,

B CIZoWTid, UTFTOZ L 2B P L7, CCRk 13, 14)

| BAZRINVE - RBLANF—OHERNMITEIEICE), BB EN A XPELETHIE
oz,

4. 7K - HWARER

DA submitted to J. Phys. Soc. Ipn.

2) B, IUO  Phys. Rev. B, in press.

3) &M, ILOf  Structure and Dynamics of Clusters, ed. by T.Kondow et al.(Universal Academy Press,
1996) p. 555.

4) M. 1uO Materials Science and Engineering A (Elsevier, 1996) in press.
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BUY Y, BEVIVVBBBEOBEBRET7TVINVBEOREBEOSFHRERE X
|

{ -
(4 col i | B RE
- 4957 Molecular Orbital Study of the Reactivity of Active Alkyl Groups
s "
¥ 13,600 ] of Pyridine and Pyrimidine Derivatives

(B AX) OHRBRE HXBHE BIXH MHEEZA

1. HEBH-AB

EEROABMEHBL UTESAHWHOLATWA TV VERFERATORIELGED©
acyclic carbonylft A MO BEBH 7 VI NVER, ZoBRAUBSCPHBEICLLI>DTREFAEL
OREEDRRZD. XK, BLeECNEaARBROMLELLT2MpYLRIBZED BT, %
CAIBRUCMBZERNGBORMDPDEREEBBEPOLDOHFEZITR> TV S, HEM
KErRHOWE PO YAEARBEODWTSG ChoRRnB0ZROFREZ2SFHEELEICIODREA
BT % FAROBEIEBREOAZTSY, BEEHMEBECER BELRBREEOBRB VW o> THEHR
TEIRMBUDBEZZ LW >EHER D Zhos—BOoHWRERICID, BEBHE7VFVELSZL
DREBEFHAELORBR D THELMWIEHEFHLOHZ I I N RLELADERO BH 2 L
THILrzHEHBMELTW?3.

FMEOEWERDO DI, ETFTNVLAEAEBLUTAN R VAEED(RICOR2)EFFEA
FuoRAEAW(lutidine)do =z bp Vi ERBE>VWTHERFLTWS., bo Vv bEREE
BLWT, ERhoBEBREZAETZIEEDIRS anion2 FeXRKEFABLoRRBE T,
cationZBEM ULAEREBBREBER2 L2200, FREEMORVHEEBRERE 2 &
20 PZHFMULTCERE COCLEEERRBEOLOD>THZN, FEXRBRITHDE #®X
O Rl (CHsONa in CHsOH, NaNHe in NHs) L EAEEE 7 W ¥ WV (RONO)DE O R Is T, #l
Z1E Chartl 2R U7% K>S Cethylmethylketone(1l )% 5 2-hydroxyimino-3-oxo-butane
(2 )M, 2,4-lutidine(4 ), Bk 2-nethyl-4-pyridinaldoxine(5 )W Zh 2h ERG B
Bh3. —%, 2EEOHEEMB (KA, n-Buli in Et20 or THF)Ic X > T HE B ¥ B dianion
CHEWEEB7 VX V(RN EORKB TR, (L) (2)oftic (3 )8 EFE BN, F7&,(4)
PEBEE2HMD nethylEBKB UL E(B)OHDBHELIND. FEER COFHARBODOI B
42 @olutidine o dianionO BB RIEMHE L D>VWTHRE L &

2. RS - #HAHE

ChETOWMEM»S, aprotic solventd, 2B oOHEMB (KH, n-Buli)ZH W EE
7V Vv EO=bPo Vi REBIE, B 1: deprotonationic & % dianiond & Bi; B 2
:complex (dianion-RONO) H 5k; BtBE 3 :complexd deprotonation® (fdemethoxylation
i2 & % hydroxyininof O EH TH B e M TN 3. AEBFE, ML olutidineBX T 20
dianion # % B @ fb Ic RHF/6-31G,RHEF/LANLIDZ ZH Vv, Z0BFRBLELODVLW TR LU E.
ZtEWOT X NVF—HOLL&ICEHP3% (MP3/LANLIDZ//RHEF/LANLIDZ)IC X % fH %2 A W %=,
7oy 5 A GAUSSIAN 92% A U =.

3. HREBRR
R DB EMIB -protic solvent (NaNH:-NEs)R TO(4)o=tbuvVitRBETCE. 40D

methyl% # deprotonation& h, monoanion MAER L, RONO 2 RiE LT(5 )N E5H 3.
— %, aprotic solvent(Et=0), 2FBEoEHEE (KH,n-Buli) ZAWEHARD TWE, &
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¥ KHIZ & o T (4 )» & monoanion?M 4 B U, # W Tn-Buli & & o> Tdianion P HE MK L,
RONOL RIG LT (6 )M BB AELEZSNLS. ZDdianionP S II3HBAREE2HWT
2kE®Hilc, 3EEoOlutidine, (a)2,3- ;(b)2,4- ;(c)3,4-lutidine ED>2WVWT, Zh 5D
dianion 0 EELEE2RDE. ZTh2howHSF L disnion dx XN ¥ — £ %,

BEbanionMERLBEWEE LB B 2,4-lutidine TOEZHEICT S &, HMEIR
DES5HbTHo%. b:0.0kcal < c¢:5.4kcal < a:7.5kcal. T hWBERBLL I EREMHEOE
EOBEE b>c>atEEBME—HLTWS. BHBRBUENP® W2, 4-lutidined dianion
OHOMODBEFEE R 2MP 4 LD AEL, boVEEREM2HERBIZZLERLT
W3. HE%E, monoaniond /Gt B4 b, hydroxyininoEB M &K (6)MBENB. —F, di
anion{c ® U T counter cation K*,Li* M O &k>AEH2L, RbkEETZIon B
EOLIAEBRHLCRE2<EHEhTWARL. Li*,Na* ,K*M2,4-lutidine dianion @ N
FEFrEM LERHEtEE22h2zhRkdDE. Zh oo HOHN ofBE Hic26L 41
ODHBEBRORSEIMNHFEE L, ULHI@D K- Na*, Li*OWBEIC4 N AEL B>k cation M EM
TE3RIGEMHTIE2,4-1utidine dianiond B AR 4= boVvltNEEIBZ I LERLT
W3, SFETREALNEEBREEPSLEINEFI cationMWBEME L X W 2,4-lutidine di
anionic = bVt B3 B bh, ChEEUHNCHMTEEL S% EKbBEHBOH
MiamaziTmS.

CH3 \
HC I
CH,;ONa,RONO

pONO 7
o —— y CH:
in CH,0H (2) N s G N :
’ o AN i (5)

HiC CH,CH; KH, n-BuLi, RONO |

in ELO or THF Z K By, .
(1) ? 0 Nt — Rowg N
H.

n g
4 200, }
CH,CH3 ( ) TIiF N/ C’H
Il
HO/N 3 (6) N on
Chart 1

4. R - HBEEEFEETE

#HFxE, BN, FTF, @MmE, %% Chem.Pharm.Bull.,39,2475(1991)
)M E, BN, R BE SFHERAFWS 1992898 (RXH)
)wmE, FO, BN, X, #%#E Chem.Pharm.Bull.,43,527(1995)
4)¥ %, WE, B, %E Chen.Pharm.Bull.,#%# % & (1996)
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40,000

e Electronic structure of surface and tunnel junction

in strong electric field and current

O ZH £, /B ThiE, KA SRfd, £H K=, Ik 472, KK FA, £4K K88,
it E{= ( RKHE )

1 HMREHN - AR

EEN VANVEEME (STM) 13, 7/ A= VDAY — VLV TREDELEHEE > BE - 85
T&5 L), HEHIMNAEME b OERFETH L, STM IIBITAREMEESHT., 20Bo H
RUTEAEAS F ./ A— VR, DI ZEEE BRIV MEE L), BER - REROTTOL »
INVBEERIZ RhoTEYN, THIEIREDERRIZIZIZVWEETH S, F2 T, FOEFOIHD
Bz B EEEM (LDA) 0b L ToOE—FREHESICIVERL, B40XEIICAT S =
ERHBET S, AEEIL. CNITNaR Al S0 HMEBEDO M Y AVEARIEAL TV
V=3 a MMEETHEE ., SI FOFERREOIRE S L) IHEL. £2, BEFICHCBE
L72HEE R DICER % Vanderbilt (2E A28V 7 MERF v v d BT, F4 VB
HDF /BEOBTIRELZEEL. 20 STM BOBREB I 2o/, STM IZXBEFAr—
DEEMBEOEBRBEN WL holizo, EREESZ o/, LVELD EF1S25L0H
MERIEED HRETE I 2 HE - LESN B ko TWaEY, FRIITASSEFEL LT,
F—=F = NZAINL T AT ERERE L,

2 MRARAZE-EEAE
2.1 UH—Ta mEZTiEICL 35 —RIEEtE

BMERTICBIIAREN Y ANVRERD 201013, EABRICENESD S 2 &2 KL T
AREHR LB B, RAIZY 2 LF A v A — RS HEREL LB LIZEY, B
FIRELHEKRE LTREL, ZREFhOBRICEH Y B TE 72 VIZALF-—DEL LTEES
T, BEFOEBAERNLBERE RO, O L&, b A NVEBTEEIESRICISEEENYIIE
BT ARAHPEENDOT, KT EHICRD L Z L IHEREEE - 7257, AT ORE
PHRTLFEL LT A—Va VMEETFIEERREREL. ShEAWT STM FEtEm MO WHEE
FBEIVSTM IZL2ETFHRIEEZIFE L. COFBEORE LTI Na 85 E Na KEDRTET
BELIRL Wz, BESI KA LTOFEITIA L) Wlkol, ZOHFEEHVTSTM
1285 SIRAEOBEICBITA NV ALVER, KTy vy VEBEXHEL L,

2.2 Vanderbilt BV 7 b BRTF v VW ERBWEE—RIEBSFENEE

E—EEYTENFE L ITBELEEESRICL 2 ER0ICo TEFHE & SRR 7
Py e LTHR, —ETHEL L CYEOETRELRDL LN TH 5. HENREH % FHKEE
BLIESFRRZBIECEEELRETFRELBLUOAF V2@ AV v 77402 )
EROBN, TIT, BF A HEEMIC Vanderbilt BV AFERFERT Vv v EH W
oo PHEEHEIZ, EEEEIFBEFNEICEKELZVOEFICEHLAIGFELLT L. £EHM
BOBEMPRT I LIZI) RBENIEELDITAZENTELRE., 22 EFF D 3d EF
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DEILGRELHELRRAT 2O EREZBOBEELXLELTIREAVD D, FNITHL
T Vanderbilt 253298 L 72/ VA FERFERT v v Vid, R I D 35024 WEE CIRENR
BERBETEL, 3512, —BIEE-FHNLZERT Vv VERVEEE. EoHERDTS
BHREBERTACOONEEBEIARMBOEREELETH LI 0h b7, TOEKET
T VSR O THREREKEFARETHEDD, EROFETIIARTEETHo/2ITERELR
BRI L THE L E—RHEENTRETH 5,

23 F—4—NEXAILNILF 4 LT DFEHEE

R, BLANF—FHELHTTENREIZOEREN ROV 4 X (BEFHPETR, DT
NET5,) O IFICHHTHD, REGRRFETAZLIIRHETH 72 ZDHE HUET
5728, ZEWODPDEEIIST, —BFHREZFOVWTNLOEBIZBEL., FhDA0E
I IIRIE R o, F0, SOEEICNIN ST Y EER S SO, COEEE Fh
12 BETAHEBUC L IRIEEZ 2, LU T A, COEBICL ST, NIV T URE
VS ERTANNEZTEOTLZVL OO N BT A LIk b, £/, ERDVFESO
1751 S DHATF) S~ ik, HEOEFOXF v S TIE, 2-S TEEXEL, WKHLIFERT ST
WZhBEIETH. ZOX ) RETEREI N O—FiZhb, KERAOHEICHLFEREY
FF L7,

3 MEER
3.1 Al Rt - Si(111) REREERDERE KT > ¥ v VERSS

Tz )y ABBEICAEO Al EFCHE S Nz INEAHEE OGRS & 2 @H 5 % 5 HAE Si(111)
FHEZ2EEL, NMT A2V B2 Z0OBTOER. b~ AVEEEOIFESRE B ESEKTFE %
Reb7z, HEEAT 10 a.u. (atomic units) BLETIZ, B 10X 5 IZERTITIEEAE IS L CHREBE BRI
WAL, ZOEMO»HROEND BT LOBENE SI3 4eV BETB L ZAFBHII—K
T5, L L., EBOBEEOCE SIZEHEI/NIC2bL BB L. 10 au BTEEIIRDH
o DFNEBROMEE L BEERTEONS RV EOBEE L (TR KA B EEIVN S WEFIZIE
MY BRELIENbhholz, T2, LEio Na DFE L BT 2 &, Si, Al IZAFREEA Na 12
RRTKEVD, BTFEOER. M ANVEEDOHET 2, BEICHACARDOKRE SH/HS
W kbbbl

3.2 FERUBEMOS /IEE

SrTiOz % TiOy (WF V) I KELNYFF vy T2 FHOLERT, KOBRISMIIBITS
SR 2 CORED L H L AL BEREFELN TV IWETH L. HFE,. INODFHICRE
ZAEGEEABEOND L I2% ), STM % EDBEFIFKE CHESIN TS, Bz 1L SrTi0s
(001) RETIF. Vb x Vb TIHESEFZHET AT, TiO, (100) FE X TiOx(110) RE T & iz
[001) FIC¥ LROBEISBE SN TVE. TAHOKRET / HEDYHEEEFAT -V THSL
P B0, B—EEN L BRHEEEEICL Y SrTiO;z (001) V6 x VB REK U TiO,
Fv (110) KEOETFIREEZ KD 72, SrTiOz (001) V6 x 5 TIEEEXMGRILOMEIEMITIZ
AL ZNFIUZITMIZILTVWA L W) ZED, V2x/2 R 1x1 TOFEKRLLEL TH
STtz £/, TiOp (110) TREEMEEOBAMEFEICL Y RE L.
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1 RKEEMLAOV & +2V 0RO K7 v o v VERE (LH) LREEBMAF +2VOLED
Bt (FER)o & bio, ## R - KRRk

33 A—4—-NEZAMNA 2T 1 LT HFENFEICES Si(001): H(1 x 1) ED
R

W RS CRIRIRV D) 3V —KFEREY A P NAT 4 7 EF VTR L, Si(001)/H(1
x 1) RZOEEL BB R L 72o FOET ANV F—DFE 2L, Hamiltonian matrix 7° 5
system size, N (JHBIL/ZEEETKDS +—%— N&E (OWN) &) 2#HL -, ROFHEE
B LT, LDA STEOMR L —HT 25 E b OR-R T/, £/, ZOHLVEIBEEIIBNT
X, F0a—F 1 el b, SHERENRTVIT) XL %BE LI, —F., O(N) EIFR
DMEHEZHERL., ZOYURIIIED .
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BRICZICHITDIBNEREFEROHSR
Studies of Weak Interactions in Organic Chemistry.

ORHBR] CRABEA¥REMRERLY) , HEMEX (ABHF)
THEZ#H (D3)

1. HIREN - NE

BFDINAREED S FEHEDOHEVER THRT AT EDHLPICEN TR (A.D. Walsh,
1953) BREICHHRAREBL L) L LTWAED, ARLESEFICBIT B 0FHEPCHEERC
BT AEMI, WELHHEMNBEFROLANICE LT o TWAEZ LIS, KT, F
WA FOFNHEIERICET 2 £ L LT, EFLFFELHVWTRD 2007 —< T
HEE L7z,

(1) #OEMITHICRHITDIMR | BE, HRIEETIEcstE & D ransth DSB8 ZRIC R E
THHEINTVEDY, cisBhOFPRELFEDIIINEETHS. #DFHBEL LT, K.B.
Wiberg 5 1319904, diffuseBi%i% F\V7-5tE 21T\, diffuseBI BT MICHE T 2 BFHBEENE
L2 EERERETHTHRILL, ZOBREFANDERIC LY cisthd C = CHEAPHTHIIC
B o TWAEREHRLTWAS, LML, COLIREAIBENLIOIHEEEIOEZ S
ETKHRTHD, cishkOC=CRHEBEDHFVENV D LIIT X 2. FE, £ DB Ttk
DC=CHEBADHBENT V5P oTw5h, £ TRIFETIE, BHEEOSFHEFTEICLD,
BEOKREEZHELPICT S,

(2) SeN'BASTDHBVEEIEBOMAR | ZiiFKk4 12BRICSe - H-CKEREAVHFET S
ZEERHELZ (J Am. Chem. Soc., 1994) . COXRFEEASIEERBEIEVEFIEES L
BWEW)IEBRTHRETHS. NMRICL AP S, CTOHEEREIETF (AYY) 5%
£ B % D CTvander WaalstEE/EH T2 W EAHBH L2, 2L V3 Vy F4 o~
WAx v —CEBEROEEFLLETH IV EERL 7 v R LR EBADRETFLHERRATA. £
DHEERBEICOWCEBEDS FHEETE Tz T 5.

2, 3. ARTFE - 5tETE - ARHKR

FiR2onF—=izonT, (EBRE2EOD—DODMFEFER L L T) Gaussian- 4% AV, &
FEREREMMPB L O'HFE, MPE:, DFTEZ o TEHE L 7-.

(1) #OUEMTHICRATDIHR

B E L T6-311++G**, 6-31+G(3df,2p) % & Ddiffuse % S AR K E L EETHEA D
EXGTFITODWTERE L THhz. C=CHEADEMEMZT TR {, B-B,Si=Si, Ge=Ge, Sn=Sn
% EORMEMBRBIZ OV T HeishSEE L % A EMP2RB3LYPOFD)ETEHE L THhz. &
BRIZW T &2, XHB-BHXFA(X=Me, F)TiE, #FMTlidtrans, V7 =4 ¥ TldcishtEE & FHEE
nic, COFREPIELWVETEE, cishkOREMWIIFERYE (UHEREELD) CH*E
THUREENHSL (K1) .

H X H H H X H H
/ N/ \__/ N/
B—B > B—B B—B < B—B
/ \ / \ /20 \ / 20 \
X H X X X H X X
trans cis trans cis

M1 XHB-BHXRDENFEWEEN (X=CHs, F: MP2/ 6-311++G**)
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¥ 72, RHX=XHR(X=Si, Ge, Sn; R=Me, F)RA T, T XTOFEIcishPEZEII L H T L D°
HEENT. NS DILAWIIAREEED, TNIIC=CEEDEEI BN TH S Z L LR
L TWb, T4bb, McHC=CHMeR TIIMeED VR RED - O transELlE % £EL & h
TWwhEEZ2 LN, BERENDIE, FHX=XHFRA(X=Si, Ge, Sn)T, X-Ff& Ddipole-dipole X
ZMEER (CNEIBHOTREVEEZOLND) WL CaushPREIL L > TWAIZ L TH
5. Thix, B¥ETERITBIT dipole-dipole RFEAR BN %% 5 BB SFEA I N TIE 26
BWEW)TEERBELTVELEV)BRTBROTEELERTH 5.

DEDEIED?S, SMENTEHLIEL TWARTFIE, casficBIF 20 FEREHE D EHR
EAPEUCERNEBICHRLTWATEEUNH S Z EATRB I N, BE, SOICHEMLETE
EARERICL) LEERRTIRIEFTH S,

(2) SeNBEIS5 T DB IVERIFADTHR

SeH-CAERADOEBEREICEAL T, BAESEETHTHSL. TNETOEHEILS-
21G* LWV OFETH DA, ZOHME1IH 1 kea/mol TH % & & HNBOFHfT bbir oz, &
DXFEREE L, EXRERICLANMRRROFMNAEIREOEETFMIC LY, MEICZL K
B EEEANTHAIEDHBHLE. CRODFEEERICLY, KEEEIRENIC
HEFBEWTHY, MR 2VWHPLTLOIBBENTLVWKEREFMOTRWZSI N (K
2) .

2. CH-Se/KEfM&DHFAET 5 EEEHR

COREHASOBELEFTLT, EER IV FF VXV 5 —EBiFEFHLDOXE L
VEFRBOEFNVRELT, RV VEFEBERTI LI T vERTFLOMEERRY #
AT, N-15NMRIZ & B3l EBFF 2T, (1) LAKROBBEDRE2ITo 2.
¥ L v DFEE BT Huzinaga 43321/4321/311%% [, C,HIZD W TId6-311++G** % f§ o THF,
MP2, BBLYPIEIZ & BEtE %17 o 72, ZOEEMBOMAEDLEIL, MeSeMe, MeSeSeMe 7z &
DERGFOEERBELETE TEAL.

Z DOEEBHTSe N, Se- FOIEMEAMMEIER OB EWFHM 21T o /2. HEREILE,
NBOMMT CHE/EH O AKX &2 RED o7, N-15 (FMAIE# L72) BLUF-19NMRIZL 5
EEER LT, COMEMEAIBEEN TR, BLEHEERAICLI2bD0THL EERL
7. FORERRT. Am. Chem. Soc \Z¥FE L. BWEBRBEHED 7 v ZRFISEE5§ 5Se - F
MEERE SEHEERICLAODTH A ENRWIZINT-DOITEKREY., THIZEALT
S HICEBREETEEZ BT TH 5.

4. REK- - HREBEILCEFIE
A, KM, J. Am. Chem. Soc., ENRI=
%M, KM, Bull. Chem. Soc. Japan, FIRlH
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SFDOHEE L KL 5 BRI 5
A~ DA2 Zf& i Theoretical Study on Molecular Structure and Reactivity

1. BN - A% AR, STFHEMO)FE2HWC, SF0#E - RIbH 2 ckstv2 2L %28
BELTwb, BT, RADTo TV 2 ERBREATERR L BRI 2 L0k ), BMELLERICHRED
BT EAT) L& DT, Fle AR FOEREOHBEL FOBENE LTW5, REZ, ZEBILF & v % Fehid
RV ERUABERNAORDBRRIE, BEEV YR VAF FEFF2 ) v EOMEERITOWTH
REITo72,

2. MIREAE - SHEAE FERSTFHEREE. 5T OGAUSSIANG2 70 77 AMEIC & V1T o 72, REH
ERLEBRRBORBELCEIAINFE T I T2y MR AV TT o7, O NEEIC OV TIIREIRT £ .
BRSSO EIC L ). RISEEOFFHIC OV T oK 1T o 72,

3. BIEBRE (1) ZEMbF 5 VR AMECAW - BRNAEREE N A ORSERIE

TIO M IC & 2 AHERILAY OXFRIITITIE, £BRTA0HT VI NVHFRBICHET S LEL LN TS,
MU uoLF L IATCE)D NGBS IV — s WE TR LBt v b L, BIRT CIE/ 7 0 oFifk
(MCAA)DPFEBY TH AL DI L, OHF VANV ETCEL D¥—FHMRIETIE, 22-Yruooxt/ —viE

ICERT b, I OREDHEIC _ H
AF—4h1 C\ H cl OH  +H,0 ;
L BEEOENERIT S 7 Path A e — >=< —» C—C—C,,
_ . Ho'4 C\ g HCI
B A% =& LR LRI ot o W
, _ e\ cl AE-169kealimol  AEa=318kealmol _ ¥
KOWT, FEREBRIIMORTH % c=c’ /s uufER
. . /7 A E=20.0 kcal/mol Ea=64.2 kcal/mol
W CEHICRET LT, EkEE . C ] H C\ ACI cal/mol A aH cal/mol
cl cl
ERIKEEIZHF/6-31GRTEIZ L ) +OH' -/c:—c‘{..,H —_— \.lc—c—H
che
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ELEETHEEDP S ANVAFA U ROMKEER OBETFHE~NDEIIHINT 5. Zh B,
HF LARVTIERT I VIRENCHES T2V F—2 b2 BRFMT2RERE 2>TWb, (3)
RYEBUOBEITIEHIC, 77 VIRBOFEIC#EEZ2EMNIE 2 L, RETREDHFEX
WLT 2. Chid, tEFHERBELLEZEFHEED S 3 DDBE Lzt EEOMEERD
BTHENDEBIZWNET %20 22T, HF LV 7 VIEBNZMES T2V F—21{b%
BNGHIET 2 &b, 7V VIRBIOFBIREBDPHEF L XV TCIHET E 2R LR %,

(3) HE&nBEFROEAREHIBICN§ 2L EBEBCRIRDLE

BB Z E B U= JERRI D FELEEIC L A RS r EFROEH HGEEIC BN T,
EARE D I RRBIBUREME DR ENE— KRBV DD H b, RERICEIE L )V 2 &EiR
5L, ELWERBBONZ V. KIFETIE, WS DIrOHBTEFRDTTEBICED,
ED XD REIMREE— F PR ELREREBIREEZ DD d & BEARKICHET Uk

AETHE, FTNCE U ZHRIC, SEIFREAELNVCESHEZAEL, EillEe
DB EIT o720 L, N ¥ LI DWTIIEE I35 OIEFAM: 2K IE U = FARIRE 135
PRSNTED, 72 Doy LW EONHMEET BEDIC, 1 DORNFEICET 2R
T FOEDPVRLHELNNVEEZ DI LI L 2 EBIRBBOE EIRE /Y — > DXt
JIGBARDER B LTV S TH B,

HF, MP2, MP3, CCD D#& L X)LV, 6-31G(A)EEZ AW CIEEEE21To2 25, &
FHBEZZEE LU= 3 DDEHEL ~)VET BN\, bzgﬂiﬁl’]‘\@ va RN vs & exu WFRD vi7 D
ETEIRIIED, ERHRB L D KIEICEL BB L VWS RSB ONE, 2h 5 3 DDHEME
WE—-FEL, BHELEZRFO L TREICRB T2 L5 RIEBE 2 DE—FTH B, £ T
2, Ths 3DDEMREE— RO BRI OEEBEEIKELZ, MP2 L N)LTO
TR L DMET Lize M 11T, 631G, p)REICE Fh B RERTF LD d B DIEEK
HEZEIBEEED, HAMERE 1100 cm! LT OHEAIES O SIR#HEE TT. ZDX
»5, Hid Uz 3 DOEAMREEI(v, vs, i)l DWTIE, SHEIREIR O EEBBUR M DS
RENWCEDHDI D, ThoDE— FOEEIREIL, 15504 (HETHRAMEL D, T
REBUCRHET <o 6-31G(d)R T 6-31G(d,p)REICEFh 2 RERT L d HEROIEH
D default fEIL 08 TH b, K155, HIMREORH/IBEZELSERT B LS HRICH
LT, REETRNI EDDD» 5,
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1100 oo 1100 °—°\o-—o/°\o—o\o sym.obs.
: sym.obs. N | b, 990
1000 + %-bzg%o 1000 + :-929967
- 900+ €2, 967 = 900 4 v 2u
§ o €1g847 e M ~1€19847
E 800 + o« 800 +
w w I
g 700 + o—es00—eo— . 1383y 674 g 700 + - = b2g 707
% g ~—ay, 674
g eooy 2 Abwror G 6007
2 500 + < 500 +
: =
400 T e—eeee—e—— o8, 398 400 + o—e—%—o—o—%—o—9-1E,,398
300 : : : 300 ———= ——
0.2 0.4 0.6 0.8 < _g_- _g_. g %o: %-_. g_. '§
Exponent of d-type function g‘ (E % 8' o % 8,
© M T - o2 =
N — © QDL oo
1 :RYEVOHA - HIMRE DS © &L b
BRI OERBEBIREME (1) o BASIS SET

6-31G(d,p)EEICEE N B RRRF L X 2: ~xUELOEN - @MEE O ER
O d BB OEBIEZ #iEhe LTn B ORAEBEEIREE (2) o AERMEKIC
2 EHEIE MP2 L )V TITF 2TV B, SEhaHBEKOBLEHE2ZLTE
OlHWIRE, @IXEINIRE. ke, ORXEMNRE, @XEIIMRE.

Wz, BEBERICS $h 2 B0 L B2 2 X 8 1BA 0 HRBBDOE(L 2R
FHUke ST, MHBEBOERKIZET default HE Lo HREX2ICTRT, JORP
5, 6-31G(2d,p) K1 6-31GQAEp)EEE AV = & FIT, EHE - HUUREIERO —BORE D
LB RBI LIS, ChODEEICSEhERERT LD dBBERORERIEIZ 0.4 &
1.6 Thbh, 188 04 OAdHEHKESH I LD, BHE BUESHRO—BHPRVWEREEZ
Shd, o, EHE - BRAREBO—BHSENEEBELRICIE, K04 FiE0 d BEKEEE
FhTWRW, T, 20L& S RERELIC £ HOMmBEK (5% 08) #mMaTd, 5HE -
ERIRIHBE DO —BOREBPREI N BN LD, K2LD b 5B,

IhERBEDMETZ, p-XUFX )V, pRUVIX ) DAY, FAT72, 770, &
CEO— VIR L THIToET B, RVEUD w, vs, vz LU -REIEEZ S DE—F
DWW, IREBUCKEREERBUKENEDH 5 LB ERD Tz,

(4) >Z2-R) > ORE 115

VAR TEFUUICE, BEARBO UL EBERDS 2 DDMBMEMERK, VX - I
VA K t)BIUTIFS VX - VAL F(t c)DBEET B, XBRFTPETFREIFT»S, &
BREDVCtBTHIDPt cRHTHIPEZRETHILERETCH D RV IT—DI T
A= avEERFBERICESVWTHRET ZICRIBHANREDIERTH 5. T THLIE, F
KB EEICToR IS VR s b UV F-R) DR FBOMEICS EfeE, VR -
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FSUVAL RRUTPSI VR - OVAL R RV OE LRI G2, SFIFREROSH
FIZDOWTCEIEL, ZOEREMNETEILICL D, EEHARV T THEIZRI7EFL >
ORE LIEF IR E KD, 581X, Gaussian 94 2 AT, B3LYP/6-31G*L )V TITo /=,
ZOR, WODZLZWHLPII L. (1) tcBEAVI Y EC-CHlEADEDLD TR
U8R oEZ2 &b, C—CRAULWAZBEENEL RBIIKST,30 B(Z7H¥PxTY)
"6 16 B(T M ITANTIZNANEF LT B, R PEFL L OBEERENEICLD
Kbz Z?, C=CRUIhAIFIERELRD, t cBR) 7EF L > OBEIXFHEICE
WeEZbN3%. (2) MMEICXL b ROERE NG BEEHIBA) &, T SFhATHT
U OEREA UZRENE (B) O o2 AW TEEREBEF 2170k, t cBRY 7L
FLU 2O TIREE, Tt FIEMEBELA 7 MUVZEELERR, WIThORE5D%
BICH, ERERE MG LN EDBbhok, c tBR Y PEFL VIZHTEINSDE
BRI, ERERLRBIFI-BLTWEZ LS, YR B 7EFLUidkctBEL S
TWBLEERTE S,

(5) NAFNWFPEIMPIK3EBHD7ZIKINVE

TPV RBEEEUE N-AFNV TR F 7 RORNZIRT MVIE, BTNV Y IR
HRADRELZEZ B LICLD, BRBPKRELENMT 2. COERBELRMRL, 2FMH
MEFERICET20R2182-012, FHRE6EEICBITS N-XF )7t 73 K 2EHED
REEIRICSIEHE, N-AF)V7E 73 R3EBRORHEE %, Gaussian 94 %W,
HF/6-314++G** L X))V CIT o7z, Z DGR, KB EEERBTHIZ NS 1670-1660 cm’!
FIHDIRANNY ML, N-XFNU7L 73 FIBEICRBEI N, K3 BAPRICMAET
B0FD, RUBNBEDORENTIRIE—RCKELFE5TELEHELPICLE,
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OHMNEBA (bR - I - /MEREHE GEX - B#w) - #KR (JEX - I

[AEEN - RE] Y7o V=7 bk, BEBEZEOLFicbBi 2EEHR, Hic, BB~V vy 7205 9%
VEOBFREB XIULERIES L UBRFARBHEPERCEECRCPMEEMRIC, SFHREEEILDE
THEBNT Tu—FE2AVT, S FHHEEEA. 2 FEEBLIURIGEREC>WT, HRNLTERE/5 L
RHHELTVWS, ZAEFORER. NIRYBFRZBERLADFORGS 4 F ¥ » 7 X, [B] {LERIGICBI
IR R ERIRE T 2 BBRNHE. [Clxx v ¥—BEHRIG BT 2R EERESEME T 32 HAN
W, BLUDIA A YHERSTAF v 7 2TH 3,

[AEAHE] FEHLLS a5 A0, SCP-MOFHE T2, JAMOLA. GAMESS. ¥ & UFGaussian92% . MR-SD-CIZtEL i
MICASERIWFzo 7, RIBFAF w7 REMDFESI 70548 (M52 ) —HE, RIDEFFTE,. B
VKRB HFEDOTa s 5 4) 3HELR,

REEAE Y
RIEHBFHERBIRLASFORIES 4+ 3 v 7 X : HN C O3 FORLRKIE

LFERIGOERY (RIGF + v 3 V) ZRROCHET 2 C &}, LFORFNERB LOMELRICBVT
BEERILTH B, #. BLUXDA L BRIGHETIR, BIREMSECEL, EANTRVW EBE#HINT
W3, chicxdl. IRBIE— FEIELAH%. BFRIET A &Itk BIRMZE LTS 28NS 3, BT,
Crindit. HNCOSFOvIE— FE, v=0B L Uv=4icBIE L 72 RBIc v — ¥ — 2 EE L. HNCOD F O Bh#E ik 18
Do DOXDBERYIZERIE Lo INCODIA™RRED S5 O RRIC I

HNCO(1A™) — H + NCO channel 1
HNCO(1A™) — HN + CO channel 11

D2ODRIEF v+ VA NVHH B, CrinSDERER TR, v=0D L XD F v ¥ 2 ASHEH(1/11=20) ke LT, Ik
BiEhEE (v=4) OBk IZ. KECER D, [/I=200E B 3ERPE O, COER, BFMECNATEEDIR
BE— FERIRNIEET 3Ltk RIEOBIRNFIEOAIEEREZ R L TV 5,

AHETR., REE— FOBRBIEC L 3 RICHBHOMERERFT T 270, INCORFEHICEWD . RiGO 2
h =X LRERNICHEL 7o
BHEE REOEF vy v ViEiR, HERMK6-
311G(d, p) B & UMC-311Gicdiffuse®s & U4 MBI
EMAtfebDEAV. 1 BF B LU, 2B FEHEC]
BIck DL, Boh®F v v v VEZR
WBic7+ 74 Y7L, TOEETOS 4+ 3
v I RERUKED v 2 L—F 4 v —HEBRE
B EIEDIVBDE -0 RIGOEZEE L
T. N-HFSIPERE (r1) 8 L UN-CRIFERBE (r2) 2 & D .
RiGic BEEBS LWk, —>DRF&L
T3ERITEMLTHDIE - 720
WERM Fig LcEEREW) B X URERIRE®B)
DORF Vv v VEERT. BERED INCOHFic
YT BnininmB RSN 3, COBEREOESE
ER-FEFFTEEEL. 11,12, DB XS A -2
ELTHEBELAEF Y+ VEZFigl(B)IZRT o
ab-initio B X 0. 1)rl FRIOEBERF v+
nicid, BEEEOEY hunpBSELEST 5. 2)rilmEic
bEBRIC humpBELET B, C OB, r15[ N
Db K&V, CHhoSDEF Yy + VilmEextended 1.0 e
-Rydberg BA¥kic7 4+ » 54 ¥ 7 L. IRBOKBH 10 14 18 22 26
HERDEE 5. v-ADRBEBBEAERA ( /A
hump) iICK & < populated 2 RJEEHEMH 5 Z & 48 Figure 1
RENT BRICKBFHBEIRK D, v=4DB AR,
SHRICRIGBETT S5 C EBRENL,
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AMEERIS < 31 2 R EHRRERIRE BT 2 BROME : 7w + YBEXIG (1)

EERIBI B 2EEMORY - AERTFRESGER. REOFEFABTOS 1 F 1 v 7 ACODVWTOEER
BHERMET -0, ERBIUVEHAOHE Y 0B DEEBEFELN T WS, Heavy-light-heavy (H-L-H) R TD
7o b yBBRIETIR, ERYOENIEEES 2 v FE— 13, BRI ANVFE—EHINT S CEVEFCHENT 3
CEBHONT VWA, it B-L-HR Tidskev-angledk & Wiz ob, HREBO 7 ¥ v v AVH (PES) BBEDF)
BERLFEOEHR~NI PVORERDOAFET2LHEERILIN., TOHMB A= L3R >TH
B AR, CHET, A4 YLFRIEB F + HCIEX'Z) = HF(v,J) + ClUiRSWTOBRWHEET V.
CORIBDITA1F 97 AR 2O2DRIEF + v 2V (FHEBIUSI V7 +) oBERGHLBICLVHFATES

Z & &SR L7#[J. Phys. Chem. 1995, 99, 255], ABFX Tk, HLRIG

0" + HF(X'S) — OH(v,J) + F°

O RIGHHE B X CEBY O IRE E R ERIRKE %
BHo»icd 3. RIGDEF ¥ & + VE (PES) 2MP2/
6-31++GrkiE TR S . BHTRIRCTittingL 72k,
BEH s Y=7 P —HERXOVRIGB %%
k-7 PES OB E LT, F- + HCIR L
BRicA &+ v FEECEYT 3 BVWHESELET
BIEMEODIRIE T PV MY —HE
TRDO - ERYIONDO BB FE I %2Fig. 2 IR
o

Boh BRI, DERYORERTHSHIE,
200K OERELELSEBRELTVWS, 2)
0H(v=0)i3. Bdic, FREF v+ vy F D5,
OH(v=1)IZ F1 Vv rF v vRrrholBkEhT
WBIEERLTWVWS, ¥, RIGDHHEEOF 0
BIUBEAODHLD. FA4 VI b F v i N
13\ collineariTIT WHRTHEK T 2EEZHL»
iIc Lo
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SRARBIE FARBIDIE T RV F —RhiE ICBI T B B iERIRTZE

A DHT 7% Numerical Study of Low-Energy Excitations in

r{: g; Z‘z i Strongly-Correlated Electron Models
T

H

1

OXHZEH| (THKRE), H#ETH (BRI

1. HIXAEN - AR

WSHEERT EETROFTYEOEMRE WS BT, BRI N TS ERBGECEN
BT RZEBRUI N TEEBHKICEMT SN, DTFRED D WY EOEALBETH
%, T TOHROREBREL., BRIV F—HED D WVIIEFREZ DR T2 ETHREDEMRBIUTN
WEDSBFEREBROMATH S, ZOHHF TR, BHEEPHREZEL < BOEKD ML I NI
FHEPEELRNED, KBIEHEEKZE AW EENFERICL2MANMBD CTEEREEIZIIZLTE
TW3, 7027 FOEMIL. 250 RBEBEETFROETFRERZ, BFLFEWRVLLEIEYE
FHFE, FICHRBTFROBEMMENAILOFEEZRANWTRATL L TH S, Fk7EED &
AT ORBICDWTHIE 2o /2. (1) ZRITRIHNE)NN— REBRIDBREREIRES L UREHEZ
7 NVOWEE. (2) A EEAZZRIT t—J BEOKT RV —BTREBOMZE. (3) =K t—J
BRI R—)V % R—T U2RICBIT 2 RERES K MET RV F—FiE 0O, 728 1995 F LR HAR
SNz, BRI 2RA DEBIHKREEZ. Tcd4liCU AT 5,

2. BiRAE - EAE

TR 7 EEIL. RFFEOMFEREZOBENIEN, BiE. PIEESOMRS AT LAOBHEERT
SEEBIT, LROMKELEIISHEETol, BICKEEL. LI (1)-(3) OHESNELNITITON,
FHZETH O IES AWEFEFEIL. EANIZIRT > F a AFEC KB EBTHIOMNALLTH, EF
Ve N2V RZT VTR 2 OBAERRRT LOBTIRE, RICERRES X UEL OIS J OB
BB EREFRITRD B Z ENTELBDTH S, FRALZTTOT I AT RADIEITBARE L - ReEN
ALED/Xw r—2 71055 A EHCPACK 3L U TIPACK Th3, bt ERMITIZIT > Fa
AEDH D WITHREEICE D S KRBTFION AN —TH BN NIV KT 28005
INTA—H, BT, BIOEHBOBNERTIIEANTZZET T, BIRVF—EERE BXU
fli 4 OFERZIFEBEREEL. BRMHBEREESEIE TE S b D TH 5,

3. HAREE
SRR 7T EEICB S NIRRT REE. SHREEIEICLITFIIRY.
3.1 BIHBINN—RERIOBEE S ERTARS ML

FRLYEIRBEERL, ERICENIE—L U RAEE/NIRF Y U TEICE > TREMT 5N,
g9V 5[0 BCS #B{ri# & preformed-boson DR—REEEE VD RSB I N/ 5/2DDL P —ADH
MERICH D EEA DI ENTED, IOFEROBIZHEICEL TIE < OERIIFENH L2, TR
IRIF—FEICDOWTIMERD TV B Do TR, ABIETIE. ZOREEZERT S0, 5l

t . F+ /KK
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FOME ZFRETE B3 HB)NN— RERIZED BV, TOREIREEFHEZ T MU DWW TEI#ER
WFeaiToz. TOEENY, s BBREERT I E2RINE. LOBR THRBLYBEEDRNWSER
Lizrd, ZITRAOVEROMAEERNT, ATV a—RTHERTART b, 7—=/—XT7§H)
BE%. Jt—L > ZE. composite-boson DFFEARY MVEEEEL, 5H0MEOBEKELTIN
SIE STALT B EWAT-, BHIISTHR [1,2] 2BEO T &,
3.2 TR t-J BEIIEIT D THYIRNR

SRR LY IR RS AR DMEHR B LUK S Zn 2 Ni EORMPIZIE OERIBT
RVRIEFHEL <ITHONTETND, TNICHERIBREGZ 5720, SR TIE, &)V - R—TEh
TeZRIT t—J BREIOBEBTFRENTHYI YA SOFEEICEORICHEINI N E, KEMEBENALE
ZRWTAN, DEERRICEREORZ22—EORMSY A N EEAL, THITKBEERE, —h
FRIEANRY Ml AEVRHEARY MVis EDOBLEFINZ, FZ, Zn?t FHiP%E simulate T3
immobile vacancy. BEN Ni2*+ % simulate THREAE A~ (§=1/2. 1) DFIREFHEL AN
TW2, ISR [12] 28Oz &,
3.3 Zxnt-J BRICEITRFCEE

AIFFETIE. KT t— JERONZEER o (q,w) ETDNT A—F BIUOE—)VBEKEFEIC
B9 5 RHEMIR ZITo /2. ZOBRENT, SEEEHID CuO, EDD72< &H Zhang-Rice —EHDHE
IRF— (leV BE) LDBENWIXIIF—DBETREEZ, B<ERT2EEI5NTNS, B5h
Te EBERHERIZ AR R—THIRD 0(q=0, w) i3, BT 2BHEEMHEBEER S I13E > T, PHHEE
RER J Z2TORBIIRBIRINF— « Rr—)LELUTRS, ~1.7J BEORERD LV T > ZAWizH
BIZK>THEEIND, ENWSTLETHDB, RLFZOGHEER, ZE - Ny JHRT (BH50IE5H<
WG S N7z spinon-holon \7) D p-like 7RFMERBADEB TH S AL, string picture IZEDWN
T BB RAREH R 2 EERICHIATSE R R L, R—ETMHEAKE & 25%) RHIZIE. ¢
2 0(q=0, w) DUE—DTINE— » A —ILERBIN, THUL. BBEELED F—E > FickoT
EFHENRFRICERRE TS E2BRLTWS, FHESTR [13) 28ROz &,
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52 194,566 Theoretical Study on Chemical Reactions in Gas and Liquid Phase
L’ 320000
o MNREEM . FREYGA. FRM. EBEX. NIUE. KREE. fh—mK BHRX, FRHER. X
PEEX. REME. WARE NIOAR (FAHE)

1. HHEEB - IE
AMAZETEHSHARTBERANOMAFERIE2BFREERICESOTEHRNICENT LI L
AANELTVS, FEFRSHPRIEE UTHRNVLTIVTE FO S$1005 So ~DIHEM#E
BOBERO. BABEARISE LTREVTFANOP RISM BLFEBEREREEG I THEEN
DOETREBEFA LI,

2. MR HH: - FHERE
EFREHETI HONDOS 2N -2 Uy ZNELBISUTHEREL TV S, RIVATIVT
b RO EMBBE DITFIEFZ Coupled Perturbed State-Averaged CASSCF H X % ##
OIS LENNTRDI, ZOM. BEEEZERT S RISMBES B0 S0/ 5
LREVTFHANVOERED 70T S L3TXTHEODDTH S,

3. WFRRE

(a) RWVLTIVTE FOFEMBAER RBOWR

R, V- —PBERY v b« FFREOEBRBIFOESITL D B THIESF
OIMILIRAEIC I 1 5 B — IR B AEAL 0 BL— Dl iR BAEAL D © D 4REE 5 BB 3 BE D HIE DY
WEEE T o, —H BROWA TREEHER LHMAE T REMOENZER B
EEZ, MIBRT VU vVl BERE € F - ZRBEEBHR. HEERTHIERES
Vo e FEE DN A -5 — EREFREBRICE SO TERVED SN TE T,
UL U, FERFEOZEREFICL > Th. FEFLSFICBOTERFELOKD SN
BYRHENERMEE 2. 3SHRLIZILEBLILL, TI T, #BROGTFEEREIC
L ZHEVERAITHIER OB MFE L REBHERED S 1 F I 7 XOELBHWEER
B EEA NSO BEESEREEOHELEOMRAEL A, RIVLATIVT
E RO SPREOBE—EEHRMI S SoRE~NDOHEMBAEBL BROMBEICHA L. COFK
KB 2 HMBBRABORBORN L OFEOFHEERE L,

JEMT BRI DITHIE R OFHEIL State-Averaged(SA) CASSCF HENBAEAE A WO TREFH
KB I -7, TDOK. SACASSCF HBIBAEIC 1T 2 0 FHERE & CLEEBOWA
I 9 B A% EEAERE 43 (2 Coupled Perturbed(CP) SACASSCF ABAEM Z&iICk D
KDl Fhol BIAFHBILE TR, 7V ZEBITID 72 )L I DESAED SHE
KEOHBBEEICH SDINERFELZVRREKFROARLEL L. SoREBOZ DO KR
TREB)ICHE LT DVR #£EXMOEE)ICE LU THMBEEEBROEMREEMEE LT
BAU SoREBOFUSERENIN =T v EROERER2B B -7, TITL S
RIED B —RBNRIBIC S 2 BRI BITRD I TINERF LB TS V7 —a v F
YHRFITE > TLEARD SotkRBOBAEERBEICL - TEMAIN S,
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RNVLTNTE FCREZFRFO HCH @b S OEAEAE KRR E8 & 575 ULRIG
BEE U, RICEELDOESICEWTRIGERBUAOBREIC DLW THERELE
B RIGHEREIZH - 72 So S1 MARkEED CASSCF HEIBEIC L5 RT v v
IRNF—%KDI, ZDOER. SORBORT VY v VBB EAEAICONTHH
WiINd 2D LTS REORT ¥ v VIR IZEAE AN 60 FICES T TIFIF—
ETHoTce Ty SPHREO KISHEZIZR - fo B L T SACASSCF K EBIIC
& 2R OEMBIADITIEFE L KD 1o, EMBIHDTIIEEOMEHEIZ R IV L
TIVTE FOSFRHEICRE KFL. BESTICEIMT I O0TMRTSI &
Mo ots, #ic. HCH-RUHEAICL 5FEEEAZAL 60 ELU LOFEBRITE W
TREHKT S, COHMBHEOITIEROS THEICLZEF LVEIZ., FEME
HOTGHNBEREERNRNIA -5 — L LTEBEEE KD IURDFENZDORITH L
THEYTRINWI EERT,
WIS, BINFHEICEL > TH SO BRO B CHBBMOREE LT, ACHBBEK
BBRHKBELIRT s TREL >0l BEMBEMDI SHBONININ =T VHE
FERAOTOEREBE A XET 5 B CHBBROERMMRS B NCIZIZEALRLL
Wi ot HERBFOND, Thoid. BERBICK T 2 REBNNRESRED
HEMBTEMINIEHED dephasing IZL > TERIN., £, BEEELZ DR
FI3B# (dephasing) KL > TREIND I EERLTNS, THIT. TOHFKETHEEK
BMBEUT TA O ACHBBEEOBRINH S0 5O THEE ICERMOBIRD
EETEBBEEIRD SND L0 IR ERERFD,
BRI, COFETRD SN RS BE EE 2 Miller & Lee IC X 2 KRR & &K
T5E TNTOR—REEMIIN U TEREZ ZIIFRT270EERER Si K
BTO CO DM#EE— FOMPEFENEINT 2 I >N TERMEICHT 2 HRMEOEH
EMMETT 5. Thid—KHNIC CO DMEERITHTI2RT ¥ v VEMAE LD
GUAT—ABTERTIEIHONELTHAILERBRL TS,
(b) BHEANETFREBOWE
WA, BRALERIGICDOWTOFHFMAERNARNHBOND X HITE-TEZ L
P, BEFREBRIESAHFETFROSHANLERIGICH UTOFETE { OHlE
HEBVHEETHRATEZ L IR N> TERIENEREN D BERASFOIFR
JEEEBNICKE) CEDOTEIETRBEROBENHERLFAICE T 2REERED
—DERSTETVD, ZTI T BRANSTERIZFH VOB FILFNLHEEZRT
U EEROBEBRNILERISICOVTOHRET - 12,
i FEKE LIV a VORE
BIE. BRAOEFRELFH S BICIE. SCRF 21D £ 3 FBAEMM
BH—KNUTHb, LhHL. ThodEBEEMICERTIHESZHR O LTI
HICERTHE—H. KEZAIREINSZ L D72, EHRBNSHEEREZRD
WHZENRAETH S, TIT YVallb—VayOFkElisebEsl
Ty CUODOHRARBIH DR D FEARE Ui, EBICEERBORES T
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ii.

LTERFAFHIIMOEKS J LEIRELIDOT, BEFATLEZOEBEOBRESF
DHEEBICHRO. ThUEDOSFICL 5B BHEIRLEZHUFEKICL O ESR
Ufco COBE - BEDPONLDI TR —RBEYOREREEARFHBEIOT, €
YTANOEEROCTERS TOREBEEARE L. ROARTXIVF—Z2RE L,
IS, BEATEEDBREBR T Vv WD ORI ETIVICBERAZ LT,
ZLDBRESTFE2ELROFEETREE L,

kD Nat, ClI~ & NaCliZ DWW T OFEF TR, 22DAF v DKFITRIVF—
BREKDY 2 IV—Va VOERICELS—HLTVEH. ThS TEBELRLD
WHEESFOBRBBEBOSBICL 2R BERTE RO L -2, [T D
NaCl Of## % V¥ —i3 130kcal/mol YL EiIZ b 505, KFTIREESEDO LB
IZ# - T 500kcal/mol P E DR EALERG T, BT X )VF — (3 5keal/mol Ll
TERB, TORT VY ¥ VT FEREERMTEDOMIC. KOBIM T HEICER
TEAHNDORESNH B EVNPHSNTNE 5 T,

RISM-MCSCF #: DB %

I REEI N/ RISM-SCF B3 BEA FOB IR L WHE - M OEMEELE
HOEEE I JLTE, FEHREUEBABEMHRERM D AN ik
ELTHBIN TS, —AT. [HATORFLFHETREBEZIIHLTO
IRNVF-GRENG FOREHE - RICOBBREBEELHS LTHEE
BWHREFHELNL>TWDE, TIT. EFHEEZZE L. BEREBOERE b
&ET 57HIC RISM-MCSCF il A4T 61N 6D TR NVF - GEHE
ZHFE L. 5EAE2T -7, RISM-MCSCF FBRIIZ 77 0027 V2 RBER
(YT CHRESFONE TR IVF—& HNC - excess chemical potential OFITE
HL. I oESMITES 2 ENHRS,

AFIELTKPD12-D 7)Ao F U oD cis- | trans- BO T R I)VF—ZE I
DWTHBERIT->/c. BESTORBBEREIMERELICLVEHEERAS LD
WHBEAVPLVRBEALTHFLEEDOZERTFEHKT 5L HIKEALTE, 20O
ERERNE - AEEOBRESHFHERLELL. E—KIEOSFHI ML T3
CEERVIE U, BRYPTRBELS FOBTFIRE - BEMNEHEOBERELE M
HEEALTEAL. RFICBEEE TORMNABEBEOE/LIR LN, 0D
FEORIIWN A OBEEAEZE TSI ENRAARTH D I LM - 7,

4. R - HWRKRHEE I TE

T. Nakajima and S. Kato, Chem. Phys. Lett. 250 361-365 (1996)
B - I LFERICH RS « FLRT PR 746 A

PE - I S FRERETRS AT FRTHE9IR

YEHE - AR - FERE S FHERERRE G FRTH49IA

H. Sato, F. Hirata and S. Kato, J. Chem. Phys. FIRI
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25 13,¢00 Structural study of new amorphous materials

OMALE. FHMHFKR. BB (RKEH)

1. BFEEN - B
FRETHIASADEETHIBEDTRESEALENOREIND, BLAOHFAMHICH L THRALGBET
DEEFRIROEND, FRARTIE, BECYEORREEZ I L THALVBERBEZLELLTWSIRET LA
UASRI. BLIUHEBRPKRBALITALS A FHSRIEHEE L, 5 F 8 5% & Molecular Dynamics
Simulation :MD)IZ & % BFT#HED M LRI, BIUMHEORRICHT IS ABEOTEEERL.
2LHARFAE - WA
PHEFEFEDFHAFEOHAEDOEICIY AT RAOWELTRET S EMN, LRI DONRICHT IERNLT
TO—FTHd. PHEFERTHESTIAAOHITICEYRIE L. SFBHAEIIaL—a vtk BFEOTRYT
SLEFERAL. SX3#FEALTHEETo 2. BE7ZILHAYHASRAOBEICOVTIE. BETLAVTF12US—rH
SR R(7ZIAY) =LiNaK) O Zal—aviEfTof. TOBE. ZAHRFU O vILE LT, Bomn-Mayer B
RFUOPLERVES, ThLUSNCHENTREERNAEERLEEX, BFOBEI LT —4EBELERT OO v
FEELMD JOFSLICEBAL . FILSA FHRASRICIE Te-Zn-O DPEBEBIR L= ZHRTUI¥ILELT,
Born-Mayer #@DKRTF U v IILERWN, ZHERTFUOv)LE LT, Keating BORF U v LEET4 774 L1z
BOBORT U v LEERL, H#ALKE, E5120—UR7—#HLT. TILLRFORBIZHAENZ28AL, &
NEDFIFICK>T, BARBBOREED TeO, SEACERERAM; -

ITRER

3-1.MD XISk HBETILHYHSAOMEE TRLF—RIEROBIH

Li, Na, KZECT ALY r— FHSRERRELT. BEMEEREEEREANSLLHRTF OO vLERL
2 2al—2avETRBR. ASAMEETFINICETZRETILAIYASAOEENLEREELT, FILAY &
BROBSEEN R TITAVIICERTEIILERLI, Thbb, BETILAYHSRBIZEY A XORESZ
BREOTILAVAFTUDBEETEIN, FDOIETHAXDNEWTILAYA AL LBROEMT. B—TFILHYHSR
FOENICLEARTHEA, BZHA XDREVEDTLHAIAF U EBFREOBERITBUSZ ENHBAL, Tz, RE
IRLE—OMBEENSEDTINERFLILECH BEFILHYHSRAORBIRLF—FAEAOThERLE, Chb
DRABTLAVAFRACETHBELTICIRAF—NLGELIT. ZBEOFLHYSAATOOYA ADE, HHUEEL
BRREWVMEERENof, ULOHEBRBERICHL T, ZILH ) EEERRROFEIERMULEEBEETILELT
BRETV, TLAY -BERMOEROELE. BATLHYASARICHEETZZBEOTILAVAF DY A XD
BNMIESC(HBBEORESIDEBIMNILDIZLEETR L, COLSBTILHYY —BREBOTLEIRLEF—HWERE
LOFEIZAM>TELTNSEERAON, COKSIBELIRERETLAVASADADOREIVAILE—IZFSLT
WsEEZLND, LML, RORDERIE, MEICEALTHELL IRAX—WEEREToLBER. BETLHVH
SAORBIALF—DOMBEENSDTNADE—OFEFEBHEOY —OURTF U O vILAEROB BRI T
BFICODOh—T 2L DITH LT BEFLAVHSADORETILHD VA UROERSEEOTILAY) A4 /M
DEEICH L TIFEYZTICHE I LICKDEVSI T ENTEENT . LEzA>T. ZHRFUIvLERVERICE
DWTABIRLF—HREOThERLIZC LR, E—ICRETLAVAFTOORMEICKY, &, FILHY —BFRMO
ERHLGELIIEETNEVEODRETILHDVASAO IRV —HERELICTEELTWVNSEEZLND,
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FROCHRTFUS YL ERNEYISAL—2a VBV TELNEADHBIALF—DS55T, RROFERSE
IRILF—DBPVIZLPBITRETFINNDYHASADORETILA VAT VORFE2RELTHEDTHD, Chilzwl
TRODELRIZKDZIRNF—DTIIE BEFTIHYHASRDDPTILA)AFUDRRELRT BH8. X7ILHUA L
VEFORTF U R LNIRILF—FED, P—2LTREEIRF—EBIEVSHBICE->TEL T,

BAETZLAVASAPTHOIRNT—EEL535H5—D0OBEE LT, BROBFHMBIRILF—%2FR. Ch
ERTFUSYILELTERLEMD VS alb—2 a3 v ERA, TILAY —BFRMOBERICE L TIXATROZFRT >
o LDBEERBOEIETR LIz, ShlE. RORDFEEEEALFBENTILAIVHNBERICETE, X7ILHUINE
ENBILICE 2> TRYKRELBBAIMRLICEL, PBIFRINLZENSEBRIND, LA ST, SITOF
LhY —BRMOBERTLIE. REZLN) OBREBOXESOEVEBROBFMEORT UL v ILIC&DEERDL
hd, COBFSBOIRLF—E, FEAENBROSBIZLLEDTH>1=, Thik, YJavTHFILAYTE
HFAVE—BEO7 4 THIBRIINYEAFATOIDICH L T, BRIIEHORLG 1A FA VICRYEEL
THY., REWKABBNELD I LICEBEEZOND, COBFABOIRILF—FMREICH LTEADTHhEE
Ltz CORDTIDRRIE. BRICEETIRETLAVAFT UV OBBBOREIDEWNCEI->TELSEEALN
%, COJBE. ZHRFUIvIL, THOLHBEHEERFEBRIMEAENSEDThEE Lz, CORBERF—DIZE
BFOMBOIRILX—IC L DRFABEEDBENMNEETILAIYHASRIZBEVTEYKREL TOBRETI_hORTY
o RH L TOEANKRELL LGS FOTEAEVNEEZOND, UEDLSICLTEFABIRILE—, TLTZH
RFVVYLOIITab—2avIitBVWTHLMNE G oz RROBUEHROV=ZFYT+—ICLEI—BOUREIR
LE—DFDIE, BEFILAVASABORBTILAVAAVOBEADIRNF—HERELREL-5F, LEhoT
BETLHUYHSADODZBEOTILAIVASTAD, RELLEZRETOIRLF—DORELCETRTELDIC, BET
LVHYMBREHRBELS D EERLND,

32.ZWARTF UL v ILERLE ZnO-TeO, HS5 A OW:ERH

HHFEFICSE YRS Zn0-TeO, #S5RDEHESMEAMIEEIC, 204, 284 THOZFOE—I HLUVTO—F
3338 QE—ID BTV, LEDFRICKYHENSROEHS ABEETIVEL, dHFERROERT—42%
&<CEBALR, ZOZEMD, LROZHRTFUDYILOBAITLSA FHSAOHBEDTRICEM TH>1EER
N3 FEICIBHBEETILNSROBABRSHBHEOLKIZEY LEO=ZHRDOE—S & Te-0+Zn-0 (2.04),
0-0 + Te-Ojpng (2.8A), Te-Zn+0-0 3.34) LIBBTE /=, Te-O DIMHBESFEIKIL. E—EAMN 2.0A, BB X (L
2D Te-Oung) A 254 DAFCADHHEM o1z, B—E—I DRI Te-O OEHEELMIL 3.12~3.14 THY.
HEIE—VRENKYEDLBYDIVVEEERRLTVREEADND, LEF>T, AV Ialb—varvkyBoh
T-HBEETFTILK TeOsy &E—EIRRED TeO, MhoHDEBFZADLONBLUTHD, £z ChoOWELI=Y bOIZ
Zn0 BIZEFELAMof, SO EMD, CHET TeO, K YHREINDEEZ LN TRS: TeO, HSRITDNTH,
TeOs EHWHAI=Y FELTEL I ENTEINT, S5IZ, TLLRFEAYDERBEBREOREZZADE. TIVILEER
FEFTHS AR Y bT—0 #METH I LIE. BT Zn0 BEOSVEK T, FAEETH S Z L% > 1=, BB, Zn-O
OBERLHIE. HISARY hIT—H 74— —[CRONDFRLEEEEL oz ThoDIEND, TS MHS
AT, BHIEERY FT—0 TA—T—DEIEEL TS EEZA NS,

4.5% - HIRRKE (X FE

H.Matsumoto,Y.Shigesato and I.Yasui,”Molecular dynamics study on structure and energetic property of single and
mixed alkali glasses”Phys.Chem.Glasses(1996)EN R e
H.Matsumoto,T.Mabuchi,Y .Shigesato and I.Yasui,”Structure analysis of ZnO-TeO, glasses by means of neutron
diffraction and molecular dynamics”Jpn.J.Appl.Phys.Vol.35 pp.694-698(1996)
H.Matsumoto,Y.Shigesato and I.Yasui,”Electronic Polarization in Mixed Alkali Glasses : Molecular Dynamics Study”

Jpn.J.Appl.Phys(1996)Fl il &
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l'and Surfaces

OCEFAaB (HAXE) . ARER (AAXHE) . AH & (BAXE)

1. ARAN - AR
AEBOEEL - HEHFEOESICLY. B, REOEFRELBELSKHBINTES
KOsk, ULHL. S<OEBMAMBESBRINEDIITRIZL., £2T. EALR
ZRSFAEELT, BEABKEIOBAREZEALOAMNE. BNABREADISH,. Ee Dl
HEELEEZBEANARICKAL. MEBRKEBOLNCTRIEEDIC, HEAZOBMRESY
CEEARBEOMBESZBONICT S, E4MICE. 2T P UBELICLZEHEST (2
T2 - TRT7 7)) EBENBLKE (DFM) CRDOKBAZERL (LDA) DOFEH
ATEENICTHEL, RRELDF—BHNLEFVRTEDEERATEZI0&F5, XELD
BERMRERTY - VSR —ICL>THRENDEMOETOBTIERELEROS T U AE
ETHETS OIS LAZRRLT. EREBENOTH - REFERBEKEE. V55— X -
AR Z AN, TOYERREPLMICT S, BEABHEITALLBEOHHEEAN.
TOBREEKRD S,
2. ARAELHERR

(1) BEIABEEL G WAL

BEDas Ty 7AT7AAMNDZBEFHIREFETSAMEL T, EFHE
HEERZBHNICIYVAL GWELZIRAT . FEBRIIRPARNTFLAPWATORE
BHEEOTHT 2. SEAKCOFARATTIOAYSLEZBEL, ZIVAVUEEL i ~BRALE.
Li3BEBFRIIGETHDH. BRICp —BEFHSEELLNED, BEEFKRENSTHE—T. N
aLRRYBFRBETIDO E<EBRALEFAVVIETHD. RE. BoBEEI T M #E
DRE@EIE. HEERTIEFTREETIN. LDARTONY REFITKROEEREIIKE
KRBD, COF—HIKBABTFOZEFVRICERT S I EMBLUFIHSEMENTIVE,
SE. FLAPWETL i DBEFREZHEL. GWELUTHDIRIF-2FEL. EFS
BRERDE. TORRE. EFREETIOSEHFINILY 7T IBBETOLEROR
UMhEL, £ BEFATOEAMDSKEVN ESHIBELE. CNODEEMSBLNE
AVT Y - TA7 74T AEEEZBSIZERLKBRT LD bho 12,

(2) REEBEFIEROKE
EEFTOK)THOLEZEFEET10-100nm)DERIEMIIWEF/RE DREIKREICIER ICHK
BThd, B2 IFEREEXRAOEMBETOERIENO—MNRI£EE, ROFHHA
WMORXEDBREZBHRLE. BeDRXBINNIEERORHMRBERDOBERKR. 7
WEIEMTO—BEFRBBBROIMANIREOVTRESNS. £/B.NJ.PerssonPIRKHTEL
LEREREFICLIBERIENLRAFTARORE FIRBIOEF®G E OB OBHRAN, BEF
BRIENEBERPOREFICEHSEFVA L RALOBOBEFRALAFETHS I LERL. T
MEENESAISTVIALARANEE. LO2BFREAVPKEICEILTIEERLE, RICEEK

MICATH 505, $ER UV ARALOBBBREFORRKEDOBTFREZ, F1V VA
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BRICEOKRES Y —VBERICKYBEABKEDEFE CHCEERICRETSIHE /D
USLERFELE, COB. A AR/ IWVARERBRT O OvIVTRDL, U -2E
HEITFHEERZAVTEALE. ChELROXRABIEBENROXAEZESET. 2BREL
DEREFRUIEFI FRI—DERIERD, Tith—REFRHSIEREEE. REF-RETF
HEERKENE., RUITRI—Y A XKEFEERAN. TOHRR. (1) 2[R FREOERENF
ERO2EBLUTICAZ L. BFRZSESEILODRICLY. BESSRY—DOETERSEMER
FEROMEMNOTNIEDDZ &, (2)VSRI—MN3RTIABBEEZDNDHICIE. THNSRET
F2RLUBOREFIIBREERENRICEELANI EENDM o .

(3) BFREHEICLILEI TR —DELLBBOREA

B2EA—BFR (Au—Cud®R. ELTIn—Al, Cu—SeDHR) ICDNTEFIKE
R (VWN+EZEEARERY ANBMRICL 2 ZBEABIKE) £1To7k.
BE&xLEA. BHABRBATAMLAVWNE. EEERFEOEEERJI A-aA. Je-8. Ja-84E
BEERAD (Ja-atdp-8) /2> a-p,lRdLTHD (BE=0FEK. BREEHMPAL
EE) . COHEERZ 2EFHFOEAIRINF—DHERREDPOKDS L, REFEF
NFOREIRINF—(T. BEOREIRINF—LHEBBERIEDON. CORRENFE
ENICB<KAVWIELEZRLTVWRELEEDNS, hHoDEMPSAu—CuFR, Cu—Sek
FEEEMBEY. | n—A | REIRISBNIEBPDD. FLERIILTDHEE. Ja-a. J
B—sDAMNBREIY. Au—CuRICBVLWTIZCuREFHSA uBFKBICIRA, Cu—SeRIC
BOWTIHCUBRFNS e EBAIICBRATEIZLNEFITES., NOoDHEBRICLDIRS
SORBAERE-HBLTNHS.
USRI —Y AL XERELL, VS RY—RBOEFEREBICLZ2EERFROREFADOKES
DOFEET o7, EFAU1 3BEICCuERAMZESE. TORBEDHERELEHICAUY
SR —DBEE(DHEEZEDHTINS, /o @&CORFT, A by 7IHEHE. &
ZHKBEBEBRICICLZIFEADBEYMBEIN, FHEIRIF-DBESGZSRENLEDHIC
AbyTTEHELEBONED, SHEFRTHS. BEABBEICLIEBREZZFAL
E—BFNINIZT7 U EBNT, KERYAXDISRY—DETFIKEHE., BHFHEZL
TO2ELS#EBLTNS,
3. BXR - HRRENIFE
AR BAYEZES 19955 () KBk, 1996%F (F) &R
Y.Kubo : EEL#E (Second International Workshop on Compton Scattering and
Fermiology, Tokyo, August 1995)
Y.Kubo: J. Phys. Soc. Jpn 65,16(1996)
H. Ishida: A.V. Petukhov, and A. Liebsch,Surf. Sci. 340, 1 (1995).
H. Ishida:Phys. Rev. B52, 10819 (1995).
H. Ishida:Surf. Sci. July (1996).
H. Ishida:Phys. Rev. B51, 10345(1995).
C.Satoko: Computational Physics as a New Frontiers in Condensed Matter

Research (J.Phys.Soc.Japan). 86-95 (1995)
BY: BEAYEZR1 99 5FERDOHHEE 29pPSB41. 28pYA4
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OfRHE #®IE (F#HFEAI)

1. HiI%ER - AR

F—A A AMAKRB X D@WIRRERICH B BEEIREBIZ. L—F =R r7nba BHEORE
W FLOPEE>TWS, FRRTIE. B—EEMERE»r 504 I U LERTH L
TAF AT ONWTHEBRIIZHAR L TER, SEEIZ. ACVHEREERANREE

AI‘ + He*(23$’) —_ AI‘+(2P3/2,2 Pl/Z) + He +e”
DRTHFNI, Ar+ He*(225) DRIIEBIIC L STARSNTE Y, F/o. B, ALV HERE
(ZB89 2 MTEE OB RI AN X —EKFEEDERPITONA TS, TOMEEDNIRILHOBRL A
NE—RFEEZHBL . JATLIILOTER,

2. iR AE - 5tEHE

Feshbach DB FEE VY. CIZERIZ A A LIRRE & HIgIREE % soubd- B =Rz H#FIL .
ZOREEDITHNERD 64 A VLD ZAN X —BE RFEL >, AWeEKIZ, TZP I2He ki
diffuse % 2s2p 2 M7 L DTH 5, RHEEFIZ Coulomb FE % 20 {HNZEME TREAL TREL
72, BEDEFNINIZT DL ET, 4 F 1L 3 IRREDFHIRR& 95 MCSCFEHRIZE Y .
DFHEZE KD, OBEE VT Ar-He(1s25) BLE D> 6D SDCI 247\, HIBIREE . A A 1L
REE. B RO, CIDEKITIX. 26,610 TH 72, 52, 1 F LIREEIZx LT Full Breit-Pauli
NIN 7 EHW6 KEECT i’ﬁb\ A VHERERREL:, 70 7ALiHONDO7
CIANE—EB LAY HECIZFTS 707 I AEMA D L2k DiFoTe,

LLETRD: . HIBREORT > v b, TAVK —(RICETE Eﬂb7/z7bvﬁﬁk
LOMERE. AN FRBZEELL, FIY27 MVEBEIANF—ZOWTh = (1+1/2)h/v
TEEEBERD . bpee = TAL LTEZANXE —TOREEZED . 4 XD Adams-Moulton T
EBHAERZEOLL, bI¥ 2200 sI5838ETH S,

3. BIFERE

H1id. HBRBORT vV 25T, KBS RBEL SHRT Vv VTN fh%
5 2 2 REERE 4.38 . BNDT AL X —36meV ThH o7, MELERY 5K S EIZZThZ
N 558, 5meVTHBN5 . BN - BAIZFHEL TWAHEEMZLBRIZ—BELTWS, F7,
/?/r*(2P3/2,2 Pip) 23 AR VHENZNL0.167eV L KD S, KBREO0.178 % 6% DIRETHE

W5,

X213, ZANK—BIORLEERHKIEEZRLTWAS . 2B, D LI RBIE Art 2Py,
WG 0, o REBISZ Py BB Z 0 ZHUAHBEL T 5, TIXE %ﬁu\?ﬁ%liﬂﬂe LT R FEIRERE (o L,*c
FRUBIRBENICEY T 5, CORRIE. BREYPETF - 0 FORVWTRTLRLNS , SRE2 LD
HFDH BT o RIE L T RIEDBA R L THRRE T D B Lo, RAEDRI I T 2HREAE W,
iU, BFOBE . A F VOB, EZoETFHRESNEILZRMLTBY Ry 74 F
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2. BEHE
BESEABT AT FVOFHER,
IE+a) = [[y' 7. + 0)AFIGE.F,E) AFYWAF E+o)drdr’ (1)
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HELTRORSTHEBEI > THBONERTF Uy ML TENTNRHE LAY ML E
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EFNThOMESICHL T EERBAEETH TH D, WEL LTIMLEYLEEE PO,
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Applications
Si

si . "
GaAs lallice constant calculation

T
experimental analyses 10.26(a.u)

M~

Gpw(Ry)  Ewt(au) [ ) Gow(Ry) Ew(au)

experimental analysis 10.68(a.u).

-7.85|
-8.65[

total energy

!
~
w0

~-8.66[

total energy

'
~

10 71 -8.67 10 105
8 -7.87754 lattice constant (a.u) 35 -8.66845 lattice constant (a.u)
10 -7.90505 E— i
. . Figure. Calculated total energy
20 -7.93718 Figure.Calculated total energies  qap,)o Cut-off energy dependent against lattice constant

against lattice constant of the total energy

Table. Cut-off energy dependence
of the total energy
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(A) The bound state of the racemic mix- ) o
ture of [M(phen);)*" at the minimum bind- Interlayer distance (A)
ing energy. The picture shows the . . X
projection of the bound state onto y.z The free energies of the racemic r?:xtl{re
plane. and pure enantiomer of [M(phen);]** with
(B) The bound state of the enantiomer of SO¢~ over CEC. The free energy is plotted
[M(phen),]** at the minimum binding en- as a function of the interlayer distance.

ergy. The picture shows the projection of
the bound state onto y,z plane.
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of tris(l, 10-phenanthroline)metal (I1) by saponite”, J.Phys. Chem. 1996,
100,- 1711-1717.
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RIEEFROAH DO T XN F—R/MLOFHEIC L > TRDB I EABHNET D, ZOEW
ZERT B IO BRICHEET RN B/NTRIVFE —REEEZTTAIS BT TH—% 3
WIIR BRSO BN IV F — IREEICKHIET B HEE KD B &S JE3 I s &
BLAEL, BRI LT IVEROTEMT S I &8 LIZER UIITHIZRE S, £
DIzDIT, BIEEICHEFVTERNIEEETLVORBEINTNBERTF REOHKE
BBEVTANOBICE SIS VI 2 b=V a VILEDBELBRDAVIERITTZZ &
TTIVT) X LOFEMEERER U, AR, RTIF RO D SHEHEDPANY v 7 Z
SO VIR L EOBRBRIC OV TEMITTE S L)X, BRIDNZRIVF—HEDE T
B (FER) 1IHT 2IREMZ BT~

2. WIRFH:FEHE

HAEEESITE>TE XV EOINFEETFTIICEAZIN. £EOHEUMENEITFIN D
DHIRBE LV THAIINVOERIIVFH ) ZAHNVEEZT VKB N T2 e v EES
—DEHRRTF N (BPTI(16-36))IZE A L7z, BEICREBE Y TANLDEIZLD ., 2O
F ROTEILS VT LIRENSKIRD Y VR BHRTRONAHEE X UAIZR L
NIV —TRD B-BHDEVHERTHILIN T D, (T. Nakazawa et al., Protein Engineering
5,495(1992)) 13EALEZEF (FEE=2) DXHTHESNIIDERE D EIT,. SEOD
MRTIIG FEERICB U AFBEERAE2, 47. RUTBIZREL. FNEFNRILKED LS 73
BUKEBEE., DA FIVZILEAFT K (DMSO) « RUKICHHE T A BEEESY I 2 L
— MU7co BWEFERITTOFEIL, DMSOF TIT» ICNMREEBDTF — 7 L BT 5729
DHDTHb. IOICHRBEVTAINDFEDRT v TEHAEREIO10£D10°HE L, %
S OBWEETMTHIE L UTc O TREBRESRM ICE Y 3 847U 04501081258 5
72. EHET BT LIIECEPPR% T 1)V ¥ — BIS & 40 F BEAZITH AR A THox Ay E 1 B
FHUICKONFIOZH o FDTIVT Y XL ODNWTIRFER6EEDE LY 7 — U — K
No.16 (F& 5. pp. 131-134) IZFEL @SN TN B,

3. HFEE

BRIBEFMHICHICT 2HTORREER 1 IIRT . REBEBEDEREEIIa-NY v 7 X
EEB-v— MEFOZHARBEHELRELILODTHS, BEDIHDIZHEITT -
FERATBITBE VT AIINORT Y TEI0YE. 20RTOHRBEO—FIBIR L, &
MO CFEHFICH I HRERELEKT 5 &L HAMTIIRL > TOTHL2EMITIEH2 10
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SEETESETHA ). AOOKREDOT TROEBTRNEAMRIFEHOFERER T
BiILiett>TaNY v 7 ARBBAPIEEICEE L ETHD, THbL, FEERE2
DOTRICHMIESL I EICKD. a-NY v 7 ZITHIET 5 A O HERBERN2% 5
36%IZHR L. —H B8-Sk L TIZ40% 0 526% 1B 3 % HEBEE MR Shic, £D
FRIREETH ZFERITCTREZFOHEINZIZR CITIL S Z &0 S Z OBERLIIEME D
B -> TIROMIBI S EEZ SN B, RITEX DRBIBEERSD & FEERBIZE
FBRITICE VT, Glyl6d 5 Gly28F TOBEREEZEA3SEITRI a-NY v 7 ZHEH
FERNIXNF-RELELTEONASZE, 1AL LOBHERL a-~NY v 7 ZHENI0E
FAEIHER U 72 DIt Uy #ERUSEREL G785 B-HIZBohidd - 7ce ZORR
BFERATHBVLTI0O A 7 M OFITTINSEEAE T B-HIE U, IFAU EDa-~NY v
7 ZABEN—E L/ ONTIN -1 L EMBHTH S,

Z 1 % TBPTI(16-36) & 53 1
BPTIMNKARDFEIEIZHT D B BR  Table 1. Overall statistics for the frequency of residues with @ and 8 states
e B EEZ ONTE T, in varied dielectric constants (€).

L., e OEETRIORK R Residue =2 (old)* e=2 £=47 £=78
Mo IE S OERSF RTF RITI3HT Ala16 4/4 n 00 1N
psowssssionis Gl B L@
- — MEBEMNR S8 - e 19 6/11 4/5 271 35
. - Arg 20 211 058 31 23
7o AEIORREFE LG Tyl 311 317 4/5 4/3
BPTID FAR iRk T BB 14 Phe 22 2/10 0/4 2/5 4/4
. R s Tyr 23 5/9 3/4 6/1 40
RDEHIITHEZOoNDS, B Asn 24 8 473 2/4 612
Z — g 3 Ala25 8/7 07 31 43
(75 ‘;f*lf“\% EREAUR Lys 26 205 o 1/4 53
A A B D . Ala 27 3/10 33 12 4
2- ) . 7—_‘}\ ﬁﬁl’\]] BPTI(16 36,) Gly 28 0/4 073 0/0 1/0
HanEFTa- NNy 7 XEFE Leu 29 8/4 612 3/1 512
Cys 30 57 4/6 2/5 3/4
BZBL';\O < ’ZE *é 7;5 gfﬁ%iﬁi Gln31 4710 3/5 s/ 3n
OF ) B 2BEIET L. 2D Thr 32 4/4 41 8/0 3/4
Phe 33 47 177 3/6 2/4
EROSTFHNEICE DN THIKY Val 34 9/8 3/5 5/4 4/4
- . Tyr 35 6/8 43 25 1/5
REQUCEMMLIN ’f v 7 Xfirg Gly 36 35 1/0 171 2/0
_ﬁf“ ii@ L. RMBPTI 0):" e Total 93/163 47/86 59/63 74/54
FiIcBEWTRONEELHEB a (%) 22 22 28 36
-V — MEBEZTERT B, EB B (%) 39 41 30 26

NS Z DIRBE EHEREHA T 5 Z N I ¢ fr ies of (a-helical state)/(B-stranded state). W
&(i\ %}ﬁﬂ@fém’\@féﬁ@w‘c&: umerals represent frequencies o -helical state)/(f-stranded state). We

defined the conformational states of residues as a-helical and S-stranded

RIS > THHETH D% E'J when they have dihedral angles in the range (¢ = —60 + 45°, ¥ = =50 * 45°)
Dy RIHE (B=-57 M7 B and(p=-105£50°, y = 135 £ 45°), respectively. *Data obtained from 20
JY ) ‘(‘[’a‘jﬁ ILBREICLS ]ﬁ simulation runs with 104 Monte Carlo steps each.
D EBEABENRBINTIN S,
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fa, N X< HiR Chemistry Letters 1995, 391

A, N X<, PR EaFFE 1995498 KK

A, Ny X2, FIR - BRRFHEER 19954124 &/
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&f  70.800| Concerning the Reaction
(R K% - M KKEHE) OFA #E, 8K T

1 WieE® - NE
TVAVEBET - A4V OBEMNs 525 -0 L EFRELEL. €SROBEMOMMY - 7F
RMEFVEBLILZENMHEZED TV, 5FH - HEROEEI N - TDA A VERT v ¥ v b
APD 2 T R Y —H A ZKFEVE, BA F Y ABTHNREROMN - FRl2T45v, €BENakLi, WEEKE
T VRS TIE L TR 2 BRI 2 0 12,
2 BRgRHE - BEAE
Li(NH3)n, LiH20)n(n=1-6 8)H 2 5 X ¥ — DA #+ VL OIFFETid, HEKEEIC6-31++Gd,p)x A\ 72
Hartree-FockiE 2 & V) &7 5 2 & — DREEREL T, REFTICL W REMETH L L 2R L. 0
N1 RERETMPEE 2 T VWETFHEOM R A b o7t 414 VERT VI v VT AMP2IEIC L DEHEL
72 [Na(H20)n]-, [Na(NH3)n]-, [Li(H20)n]-,[Li(NH3)n]-,(n=1-3F 72 iZHB A + V7 T A ¥ — DB FHHOR
¥ - FHlciE, ZSERI%ICMcLean-Chandler ®[1259p/6s5pl+2d+1sp & 6-311+G(d,p) (Na-H20,Na-NH3%) &6-
311++G(d,p) (Li-H20,Li-NH3%) % H\V7:MP2ILIC & ) BEREL 24TV, RBFAITIC L Y REHETH S
ZERHER Lo 55 N2 REHE TCCSD,CCSDWFEHE 24TV M D B ECIRAEE~ 0 BF 1218 T 5 VDEZ K
T2 T MORRKEDTER, TUHVEEDONL Y XspBlB LK, 7 ¥ E =7 Dlone pairBii# % active 12
LCHERRE L 3 00 1 BEFEIHRIRAE 2 Y L 72CASSCF £ MRSDCIE & U, active B8 \ZOH,NH O &AL
B ED T4 OIREE % T L 7-CASSCF & 5] & %t { MRSDCIE TEME L 720 FIV: 7271 2 5 Al Gaussian -
92,94 £ MOLPRO-94T & % ,
R AR S
(DLINH3)n D (Ip) D 4 ZAEFFHE O F ] £ LiH20)n & otk
F TIZLiH0), MR T, n2%4 DLECLIE T O Y % tetrahedral i K5 F A B A 72 #& (interiorti &) 2SRE
EIEDS, 3 DDIKITFIT & D first shell BSTLEL & 71 5 three-hold#irE b local minimum & L TdH 5 & &, Fi#E Dlpid
B 1IBHBBRENV I K TR —BA F Y DVDEGB2eV)E —B L TH A ZIRIEMD T 25 2 L o
L Tz, interior®!, three-holdB! TIpAS/NV Ko A Y —B A4+ VDVDERX—HKT B2 53X % —H (4 XT
B, A AT EBFH7 TR —RECBETAIHENSH LT L2 RV L TWz2%, SELIORAD Y I
HEMEAWLEFVEEET 25T, EFNVI TR —CHREIHBET DM T 5 LIpdsHi3.2eV i
PR 5 Z L0 H 72 bd o fze —HLINHIn Tk, H SinteriorffE 2SR E A Ipld 8 1 BREE DB 5
B ULk ERRICH 2 ) LD SV TV EST 25 A9 —BAF VOVDER —HT ARERTh ot L
ML, B 1BEREDD OF 4 AEFEHENaWHIn LU L T %, BT A2BETF ORI T5 L, &
BT vEZT LD o THBE L TV CLIH0), L HEE 5 T b, 1 BEREOpDY 4 MMM
7SNa(H20)n £ Li(H20)n, % 72Na(NH3)n &L LiNH3nTIRIZRILZ & 25, €BOEEREL o TANDE
BOFRUD»O DA+ LD 255, BEMEFHIHBEL 2 PLEOBETHEE D NEVIBITEEHED
PUVKETVEZT TR TWD EEXOND, % BLIH20), LINH)DIpDHF A ZKERDTE 4 O
TR REERTHR SN, BRLERIEEMICL—H L,
(2)[Na(H20)n]-, [Na(NH3)n]- D VDED % A ZARFEVE DT & | [Li(H20)n]-,[Li(NH3)n]- DTl
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[Na(H20)n]-E 4 * ¥ DREFARY M IVidNaB T ORHEIRES KA CEB 2 20 - L F 2 6 h 5 IREBIR
BEN 3, [NaNH3)n]-D AR bV EERE~DOBRIIT 257 FOMERIZ & A EnfffFED % —
ETHBEDIC, FERRENOBBICHIBT A AY Fidn0EINK > TERZAVF-AICKELBEH TS
EWEBRMICTE I NS BAZEEAINGRA A VIZOWTIDEVERTTH L ED LA F Y IRDWTD
TOTFNEITE o720 1AL AV OREEHETOTUERRE~NOVDEL PUHORRLF NV F—% %
EBTzo Nall DWW TIRIBIEAVKTH 7 v =7 T LR & 2 2B/AHlE T % b OVDED Y A ZEAFME & &
CHBTE 2, [Na(H20)n}- it Na-HE UK FHEAIT & o TEEIL L 7245 EE T, [Na(NH3)n]-»*Na-N
AR OBEL LD ERL 5 TW5h, Na- LHOMENEAIEEE L TTANaD N L ¥ AE TR IHEIT L
THIIIINaDEECH B, —H[NaNHI)n]-iZ P EHEEDEULTB Y, BA 4 viEcoboEFRK
BEPUHNOBEREHETHEFRELELUL TV, NaNHI)nTEnDHEM & & b ITHEHEM T4 Nad NV
VABFIUA o T L BT HEL 2o T3, LIOFHERERIZ. BESKTS 7 ¥ E=7 Td[Na(NH3)n]
~ICHPL T3, SRIZLI-OLINDOEEIERRA L OXKREEPLI-HFES L D, A+ Thhls
FAF S & DN > TLIONL Y ABTFESAT A ETREL E 510 EELLNS,

Table 1. Vertical detachment energies(VDE) (eV) of [Na(H20)n]-, [NaQNH3)n]-, [Li(H20)n]- and [Li(NH3)n]- (n=1-3). VDE's for the transitions
to the neutral grand state are calculated by CCSD or CCSD(t) method and those for the excited states are by MRSDCI mthod with average
CASSCF-NO.

NaH20n:  Calc. exp. : Na@NH3)n Calc. exp. Li(H20)n Calc.  iLiNH3)n Calc.
n=1__0.74X2Al); 0.82 n=1 0.35X2A1)0.38 n=l__:0.45X2Al1) _n=1__0.44(X2Al

(C2v)..:2.80(2B1): 3.00 C3v) 1.82(2B) |  — ©Cs)  11.92(2A) . (C3v) :1.85(2E)
2.81(2A1) 1.91(2A1) 1.93(2A" 2.00(2A1)
2.85(2B2) 2.17(2A)

n=2_0.94X2A": 1.06 n=; 0.32(X2A) : 0.57 n=2 042(X2A): n=2  :0.43X2A)

Cs). 1299(2A): — (C2) 1.33(2A) . 1.65 ©Cs) . :1.43(2A) (C2).. 11.34(2A)
3.01(2A") 1.36(2B) 1.59(2A" 1.39(2B)
3.07(2A) 1.43(2B) 1.83(2A) 1.44(2B)

n=3 11.09X2A): 1.25 n=3  10.34X2A); 0.51 n=3 :0.41(X2Al1) n=3_:0.44(X2A)
(C1)..i.3.24(2A) i 3.45 (C3h) i 1.02(2E) i 1.35 . (C3v) :1.28(2E) C3h) 1.11(2E)
3.32(2A) 1.03(2A") 1.76(2A1) L15(2A"
3.24(2A)

HRRERER - FE
¥
1484, #A%: Yamada Conference XLIIL, 1995450, TH
2AEA, MA: ST HERERTRER, 1995698, iE
3454, #A: Int. Symp.on Recent Progress and Future Prospects of Molecular Electronic Spectroscopy., 1995410
A, B
DS
1484, #4%. Structures and Dynamics of Clusters, (Universal Acadeny Press),573-580(1996)
2464, $EA. Structures and Dynamics of Clusters, (Universal Acadeny Press),563-572(1996)
3.7, 2. A, Structures and Dynamics of Clusters, (Universal Acadeny Press),383-388(1996)
4578, ¥BA, E%. Chem.Phys.Lett, in press(1996)
5/NEL B, FIask. FAR. A, 4 H. J. Chem. Phys.103(1995),10393-10394.
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OxH# EB. €0 T, 4 RS, K FiL. TE J5A. %E B%. &K LH
(BXI)

[z oic]

#HE K (complex fluids) LIEEHF - 20K - BB - KFEHEEX Y FNT— I L ERBICAV I Y T E X —
IWOBEEREORETHY ., BUIMBICE ) AEZ HBETL e U THELHFEHMERT I L » 5. ERRZOIL
BHSHICHAEL S BBOTEBLRTH D, HLld, 2O LD LRAEOHEHEBNERHISEWK -5 € - REL
E—EMAATACLEBME L THREEDTWVE, REER.

1) HESHFAAFTIVR

2) FILRRROE®HF

3) BIEAEDREE - BREOX>TFEBAFE

4) BERBEDEHFE

FROBEELT. EELTESTHILO (MC) EXHFENFE (MD) B4 EICE3ARBELEEBERETV. L
TIGRRB &S EREEHF T,

(HEEHFF1+30x] 12

F 412 Zhh £ TIC Brownian Dynamics ZZBWAEY I 2L—23 L IlEW DNARFOSLVERXBRRER-
T&EY, SUPFROKZ VD (HEOKXEV) RESREICHET I LHDOEFNBARETV HLOWEFLRET Y+
IWORRE. FEFBET COBNEHBRMAOICRBET o2, TORR. BRKS Z2EER L LEXELT T, #HRIC
BLERERRBICEWTEBBENE/NIL 3 anti-resonance BRIEHE I h., TOREIEEY (FIL#H) ~0
lohm (7)) OERBEREBBICL > TIEHATESZEERH LA, (1)

T, SWBEE 1 RTHEETFVOBESRE,» SXVDEBEBITESZ LD o/, [2]

(7 vibEROBH%] 39D

HIALBRRIZHER, N—aL -2 a3 BREDENETITHERINDIIEN B, ERTRHEIATWVWAR LI LR
EORY—MERBET I RETH -2, MEELY . F 413, Metropolis MC EIC L 2 E58F7 IVOFE{LE
BOYI1L—Ya 3BRLTETHY . REEICHE2DEM (KRBTELOEERRNS A2, BHTFEE. #RE
E)YDTTYIaLl—ai #ETUE, MTICRTLIIC. BEODEWESICFIVMEYREESZZEHNRBE N, B
TERE W TV BBEOTH—MOBEL T OBBMELIBEL P E L 1, [3]

T, FIVEBIBEGRZICEL T, EXF LY IPEFETIRFICHAL T BHIXNF—EFVOBELEHREBICE
DEAF IV ZOPEE 21TV, EXTFL O IBARICHED BRBEOFEEEZRH L. BIRESEAZ 2 W TE L, [4]

0 step
50 step
100 step
200 step
300 step
400 step
500 step
600 step
700 step
800 step
900 step
1000 step

s

Fig.1 Snapshot of MC result (left) and time evolution of structure factor (right).
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RN - RO H T8 HE] 5-D

RREGHBEEIHECEECRKEL TS . RERED I FOREEHE R BH-> TV, BIC, KXPF7ia—
WEEDREMWRIETIE. BB - BRI P VEVWI EVEBRMICBBESPAICE-TETHY ., KEREVESHSL
TWBHLPEEIEFEND,

Hald, 2O UAERERE CTORET/LRREEH T2 MD O—F 2%, EFTLTEA, ZOHKE. M2ICRT LD
BRFOEBEF I TEALDZEHNEETHI I ENRHE N, [5-7] BIC. BRT 2RELFFHIHBOREIFEEL
HTSFXEBANH TRHEI A, KEMBFICESVTIOEEFERMICAZVWI EP b o, Thid. TERDEE
DEFNTIRBEAEEESATWEDP LB TH 2, SFHENOI/OLIIIF-BREMITL R, S8R
FICHVWTHKREREEF M TV e BBELAIRILX-BENETHI L. ZDLHIC, BMEHCER S h 5 8%
POBOBHESFICER L TEEINIBR. SEMREORBREY NIV L EEHRR/OT S hiz,

AR, PFXBRDEESIITEEL BEREFERERL. SRICEBIONTHRAFAERAED SBVHEI A S SFFRBICHEM
TBLIICED, COREBRE LT, BHEERIZ7/ILT> (Lennard-Jones HifF) D& 5 L BEREFICEVWT HERTHE
BTNEL BB EN DI,

ChASBVWThLRBRFETTCOI VOLERE BEARICOVWTOERTHIH, FEFHEEET (FIAIEHVER
PELVEREICEMUABS) KOV TIE, S5ICHBLEBEL DI EHNFRIAMDEEL»SRHEATEY . B
£, B 7o TW3,

o RE S 2 )
B ASIRIAS 5 3 Aok et
e TE ) s QRIS

(a) Evaporation (b) Co-ndensa_tion (c) Self reflection

Laaiat

Fig.2 Schematic picture of dynamic behaviors near free liquid surface.

UsEsaro#hE] ®

BAERICEAL TR, &< &) ERFRETOBERBRICLIBHILCIATVEY, Whid3 [BRZ] »YESF
~P+AFEEOFERTIE. BROKRKICHIBEL4DEREDRUMHIELC A>T D, H4lk. MDEEHVWTRHE
W—RERBREOEEY I 2L —2a ifTv, HANEROBREPHLVWETF IMBENRAETo> TV 3,
HEEPSToTWBATPLILHFHUTHZX (V7 ha7) BRERD
BEIFAKT D 5 DIZERBIEOMD ¥ I 1 L —3 3 >F — 2 £ HMIC RN
LR, 8H%2e05R# (kinetically defined critical nucleus) @
PAXEEHEN EEDDIIENTES, M3 COBFZERA TRE
LEVSZAE—ERLTHEY. BELPOLOAEEThIROND, £/,
TOFEICBT DI TR A XOELRE, 77 A2 -RENDERS
DEMEICLIERE, REAKRNEER LV ARRICSIIARDL SFERBRIC
HETRZENWTEL, BRELVTEONABERRE X, TREROF
FEN b 2IREEC . BROBENBETHSZ ENRENE, (8]
BTE, & SITKEEDERIC OV TEMOEE L #EIF 1TV, MEC
L3R ERILTVS,

[=4&] Fig.3 Snapshot of vapor nucleation process.
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A EERBETNEREET D8, BWOBITEES ZENH 2., EZIE, AHA
FONEENS BT ERHEL THHETFICo 20, Hch O AFREFNET Z BRI
WMHELUTEA A 27205, AT A NI SICBTEELE> TERMAF IR o72
D, BTERINDOKREVNEFOBRSIIEANSE T2HMBL CTATA 2 IZIR2EDTST
EHH B,

ASPBI T OEENEAF OB T D Fermi WEIC LR THHITENE, BEFOBFITIA
R T DEFNZ DN TWIT W, ZDBE, BELANEERTH D Z SidF & A ERENR
<, BT BFO2EKMEEELTHRD ZENTES, ANMTOAEEDES, BERENLS
SURER & DEBRERICKEEVIZR SN,

ZHIUTTZWL T, ASTRITOBEED Fermi HWERE TH D LEEKTH D I EDRRMNE
HNTL B, ZOBRE, MELHONKRLELZETIIEREERIZENEN RFDOEFT
HD, K, ZOFREFRBTOMEBLELT, BAEREEHOREICE> TREINCTL, B
BHEOHDEBREREZELIONETHH L No/-, LML, EBRFEHOESHICE->T, K

FROBRIREZEHEICO M O—IIVLEZD, MELROEZIBEN)SRAMEZRIEL
ENFT B NP DDH D,

AWFETIE, BTZ2FEEICZWLTTINTHNATHE S B BBICE Z5mMELHROME
EWOES, LT, THNTNABETONONIMBEBOSZEHNICHEL, £
DI EMNLT DT E2EAREET D, T HU0 L Tk 0> 2K 1 BETEL 5 7] 0D 3 FE AV
WOTEREBEAMICEL TIIBTOERHINBABEE L THOED ZENTES, £07T,
KA A > ORFBAEREELILEMENRD LS, TORD NN S BARE DREUE
BEDBFIREEZMD Z EMNTEDREMEND 5, RIBLHRIIEARZTORBNZEFR
BEVCIR S RTET BT HARNLLGE T TOERNH L <, HBLEHR (14 1b,
LFR) TR EEREDKREINMTHENTNDZ ENZ N, UL, ThTINAAFRE
TIXRENFEATHBNEEL S NS DB ETIREICIEZEEZZITIC< N, &
T, MEBEHMOMBRERILLOTIARBEEZLLND,
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LT, SFBENERBERICEDOIDIICEDLNTNDIONZDDRNDERD D,

INETOWET, HEEHEME WIS (k) 12k > THELE ORI BIREBITEERIC
BNTELZENbho> T3, LL, £ZTIEWDODE, &AW, RFoll
W ASEE, HEPEICD), TEEBERTEMY S, BELZOBRKEWRKTFOME
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LB, NE
REOXEEBMMNIEROESCHE Y, BEFFy b2NMLEGERLS, BB TAMN
RTV VY NGFETOBEBRAEARLE, B4 RFLVWVHHAAKIRE L TE R, ZThbD
FIEBVWTIE, EFTHERY, EFREFUDIRPEEREHZRZL VDS, A7 v V=
JFNOBEMIE., ThL0ZEHNRE. THEIRIEFEITIROBXERAREZET AR VWG
BUIVFARBZI L LEDEENTRHORFEZRALNICTEZ LD, KEEOHETIT,
B, 7VF Fy MEFREBU I EBETHERSLE2MY LT, TUVF Fy PEFIIEIT
DHREBERCEY A 7 b VERLEBFANRESGSFHFEZR T LEEY— IR ELCD VD
WD Weiss BB, BEFIKHH LEES 2 EBNFEINL T B,

2R FFE. BHEF
FEE, FeHE - REABRFEE A VWEREHFEC LI DD TH D, FFECAVWERI
YU AEBROBmMEC) - FBRAERFELEZEREZLTWVWD, #EFEZEEANCITIUATIZ
AT LI bOTH B,
) PO TTEE K D Green B 31 % T 19 12K ¥, Lippmann-Schwinger 5 2 X % £ v\, R
MHOKE (EORT VY XY ADBRFEETIHA M) FHoFRHMYMNBEO RS BEKICXT 2

EYXZE2HBDL, Th2r0FBRE (BITMWRRRNITEL D) 2RO, 6 HE L Landaver 2 R IZ
T vEHET S,

(2) Recursive Green A Z W TS T OB — KB T RO Green i 2k D, ABEARXIKZ
IVEEELZHAET S, ETHEA*FEHHEOHBEANTRVIALBCEREFCETREZ R
ET B,

3. BF % Rk R

TryF Ry boBReELT, sHEKEE, EEYE NAFO=Z@BYOLOZHAWVWE, BEEE
MLEWIDOEGEFAECHTEZIRAVLIBORTF VY VEBEBCEBORAS, VY Fa v s
J FPERITELDOTH B,

BEHFT7TVF Ry MTIRGFETHIHE, BBEEROBEAGCEERXFg R T IoCy
FHm (BHEM) OBFABMIECRESEKFLTVDZ R bhofk, yFRAOKTABMMMT
DHAITHENT B0 FED AGGG. DY — 27 ZRAPMNR B RZLHETZ, ZhixHdoa
s bR ERBRPNEVEAS, BERRAT7 VF Ry B FOEERZRBLEALBR LRV ED
T, ZOHAE, TV F Ry "B IPHFETIEDRAEALZIABHORFICL BRI CEE
BT 4 v 7OBRBHREDLDODTMLI RS LD TH B,

ZEFRA P E I N ERORT VU Y AEEN xFHM (BEFM) CHEKEATH
2HAE. Fg20 L) RRERABZBLIE, BB VA VEMOADNERE SO ZHREHERK T
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B LT s v 7BRARLNEN, ORI, EED

xAEOEBEAMEVEHEE, HEL

B, TOHEE BFriyroBlrrrihn-ABEREITI. BEVWECTFHELDW, 20

R, 2K ARTIHLZRART VY LOEDOKRE

JOMERIEL LD THD, T D

%, BMEREEEONT vy 7ORBHRAEKZEZ2EEERBLEZbD DB, ThiZRL

T, MRAEVWHEEE., EHORT VY VEEZT2ABL TEBHEZRAT2ETF S
XEBEHERY, T4 T ORBRE—BORT v Yy VEEORAYOEBEEZRB LD DL

BB, ZOULOBELABEIBENLELDT 4 v T

L EDLOTHVWRIEE 2D,

BTk, ZOAH#MHERALTWRY, b O Aharanov-Bohm B O IR & O B 5 B XM B 5 <

INER TR T W B,
¥, \ARBOEELZ2H STV F Fy NBREFEHELZ
HEKERB LN (Fig 4l BREE)

&, Fgl3D X)) RUKRIBEED

TYF Ry FPRAYVOREREEZTFHICELYE
Eh, Fy PMZTOBEHRESRET, Th b DOBE

LEAETOMBOESL LT OT

T3, MAREEEZRIEZT v 7REERCH»PRLTVDE, £oT, ZThbHD
ZEBOEAME, 7o F Ry P IBEORYOEBEAKOERY OBEBRRIFELTWVWD, 7
VF Ry FERTFTOBMBRANILS R LELEROBMBIEIENY, TVyF Fy POBEIC K-
T, T4y 7HEKHCERRBROESEOEEEZEMLEZbD ERD, £, 2 TH,
BFHORAMIAMUBE TNHNEL R TWVWER, ZhboBERIIL, H%mﬁ%gﬁkbtﬂﬁ

CHACEEHMSHORSRORTFREFE, RO, MOHEL EEMS R
- H Ly FIG. 2. The conductance plotted as a function of B for the
GRS AR Rl S 2| [N @ double-parallel point contacts array. The structural width of the
T__S . 1 /\{\[VWVWWWYWWW point contact opening is 5a. The width d of the potential island
w . @ 0 1 d by the two point contacts is 21a. The numbers n, of
2 3% ” e () potentlal layers are (a) and (c) 3, (b) and (d) S, and (¢) 1. The
1 s 2 t intervals D of potential layers are (a) and (b) 5a and (c) and (d)
0 I . @ IWWWW 10a. Dotted lines show the conductance G, of the perfect wire. The
' (b) ® insets illustrate the schematic figure of the double-parallel point
2 . o : y © array employed in the cal
1 e g 2 [
i g 1 ;
0 t 3 n
- - @ 4
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FIG. ). The B dependence of AG (sce text) for the rectangular
antidot lattice. In the horizontal axis B=Ba? ¢,. The (xXy) pe-
riods of antidot lattice are (a) (14x14), (b) (7x14), (c)
(14X7), and (d) (7X7). Dotted lines show the first (line F), the
second (line S), and the third (line T) Landau levels. The insets
indicate the schematic figure of a part of the antidot lattice used in
the calculations.
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Fig. 3 The conductance G ploted as a function of
B = Ba®/¢o for the octagonal antidots.

Fig. 4 The local current density around antidots,
when the conductance dip occurs. The scale of the
magnitude of the arrow is made logarithmic.
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OHBEHONILT S ELEBIT,. TORBOLXENERE*BENLT S, E—FHES FE %
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—EOFHTEHETEN ) bINVE T A (Er) i, LBAEPITB TRV 4f BFOVI AV VAR EATY
b5, BEDHEICL DL, GaAs PIIBF L2 LMOTELFICHEMULIZEr i3, FOBKARS FVORE, BREDE
LVWE L ERT S EFHPDONL[?)e COBAICEr BBEL I TR -, HEL. TALRIBREALETFREEYS %
B Y= UBOEL o IEEBTRERT LELLATVS,

ARFFETIE, Er L FOBEEEFOSO %5 ENEARE DY IR 5 — Er045~ . ErAs®t ot LT4f BFOSER
ARERD. HEBHSRIIOVTERET 2V, HEBEF LBV ERARLZ L FEHNTHS, ChHDI TR Y —
. Ga¥ 4 MCErd, As¥A MO PEMLLA-bEX T, FEHEHHAICIITFHT 4 77— COLMBS & v
720
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Wik

FIERIBGL. MKk S MINI1(Er), MINI4(O) basis set 7= [?]o ErO45~ 28132 Er fliBF DML (33/33/321/41)
ThY. 4f I¢ = 0.372 @ diffuse function ¥ DV} 7z, MEFITH L Tk, (421/41) T 2p BB I L T¢ = 0.07744 D
diffuse function % 2\J 7%, %B. ErAs3t KBwTit, 4Miz4f B SZ DI TAW,

SCF-CIEtEIC L ), —BFIRNVF-RUSEE RO, CITiE, 4f BT 5 CASCI % SCI HifiTT% >
720 $7-4EORETIE, RABOHELETHELEMT CINE TR0z, BB TR spin-orbit CI HEH*
TEHDIE, WEFFH T A 75~ COLMBS DATH %, 4, FRBFROFTETEOSEEYFHEL., RY
ERERTTIHBTHS,

3 &R

HEINASEREOMEE Table 1. KRT, £Tid, Hatree-Fock DEHEMSR [7]. EBROBR[?) dhBoLDOY
720 ErAsy3t TRZED4PpYEDOHELEICLY), SCFOBRBET T, 60T AN D 5, EBMEIX LaCly 41+ VERPDD
DTHBH, GaAs D4y »oORKE. 6200.~ 6500 (cm™!) DEETH Y [7]. FHOMWL L THIEVETS 2,
ASEEFHEIC X 5 LEERFETIE, EBrAs®t CHARErOS5~ 0B, HEBIROEIRL ZoTBY, 14 #4
HERBL TV, ¥z, ErAs®t KBWTRD LAk y ORGHFHE ~ 200 (cm™') i, LR LAEREOFT
FROBLRAEETDH 5,

—BFIANF BT A7 —F % Table2 KR L7z, ERIDN T AL 4f B3PS 253 FHREOHEGFFTHROT IV
¥—, HRUDH T 22 4f B L REBREFOMBFHERM L DIRANF—F ¥ v I Thb, BEDA T B, As D3
AREEHE KB L THREHIEIL ErAs3t 2122 K& v, liBFLOIANVF—¥ % v 7t ErAs, 3t PR EWEERL
TWaH, Thiz AsliBFHE, RU4f OWBITEoT, ML LB LTFREND, TRLO/BRED LITEHHE. As
CBIA2ENDBBHL Y., SEBL Af LOHEERROWTHARLIFETH %,
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% 1: Multiplet Terms of Er3t Ions(in cm~1).

Multiplet Energy (cm™?)

2541,

~Er’t ErO,5~ ErAs,®* ErtNHF [?7] Exp. [?]
7308.7

4[13; 7126.5 7286.7 7155.0 7383. 6485.9

219.5

175.6

109.7 131.7

87.8 109.7

65.8 65.8

21.9 43.9
15 0.0 0.0 0.0 0. 0.

3 2: Crystal field splitting energies (Aesz) and the energy gaps between 4f and the crystal field levels (O-2p or
AS‘4P) (Afgap,‘tf-cry (eV)).

EI'O45- EI‘AS4J+
YY) 0.04 0.07
Acgap at—cry®) 53.7 93.1
SEXM

[1] K. Takahei and A. Taguchi, J. Appl. Phys. 74, 1979 (1993).

[2] S. Huzinaga, Gaussian Basis Sets for Molecular Calculations, Elsevier (1984).

[3] Serafin Fraga, Jacek Harwowski, and K.M.S. Saxena, editors, Handbook of Atomic Data. Elsevier, 1976.
[4] G. H. Dieke and H. M. Crosswhite, Appl. Opt, 2 675 (1963).

[5] S.Itoh, “Multiplet Structure Calculations for Rare Earth Ions”, Proceeding of The 7th International Symposium
on the Science and Technology of Light Sources, 305.
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1. EER - IR

KEELOMROERZBEEED OBBEBLAYANEBTHRECEFLTCVS. REEIZOREICHY, BB
SRNMAWIEI TR BBEBOWRLFAKICETIETVS. HEORRNEENREBSES LUEBSBILS
VOBRFREL, BFHEEZRLEYS, JVERICEDRTIIECHD. HENBEEDRATEM (Local Density
Approximation = LDA) iC# { BFREOHEREEOHAITRBRKII LT 3. LI L, €BHRBEERICED
REOWEDOHETRILTLLEILTOB ERWAR. Fi, BEFSEOERAHBRINICHTT BT ETE L
oTL 37 —0 VHEERASLVEAE VHEHE/ERIZ LDA TERICEO ANSHhTWBEbIF TR, K
AT, BEEBELIUEBERLAYICKOTETFHENETRBICEOI I NBBERITITOHERN, Z0£E
HBRAEBOMBELEEMICERTS. £/, LETFISLOEREERWCHETT 2 itk b, HERERIT
HBRELEDT, BEMETREBERRT 5.

2. AFEFE - ABEAE

7o MHEERICL3BETHOSEGREND AN EEEREBR B L UBBERBILABITOVTITY, BF
RS LCURENZOBFREBIZEDL I ICHET 20HNE. Z0FHEIE LDA THONWHEREREBOE FRE
EEBIIETFEFHELOEFEAMOSERELS ZBEMD AN OTHD, BREETH Z5MMHE Ni itk
TEBOHLFBEFHETHS. JOFBERL>THONAEFRESL LDA KEOTHEINLBETREL HET S
ZEickh, BFREBICHTIEFHEOKE, IS, NU ¥ vy TOREIICHTIHEEANS.

Fi, AP VHEHEEROMY BOEEERT H10), 7o VHEEROHRIRE L > TRLEIEED
PEEZBLUICETFRECHELEBEREL L UEBEBILAMICHEAT . KD LDA KEKBETREBOFHET
7 —o0 VHEEHOMRIPAE VIZ3 KA BPEIZIIES R0 E LTS Icd), RAE VEEMHEEREE80ICHR
H ANIBE (AE VHEMREERZERICD AN OFETIRAY), AEVHEREABOHREN+HFITITER
INTOIENAEERDH S, B, BBREBICENTD, PEHMRKE—A YV FOKREIHLVRIALEFIEOEREN
58 5N AR M (Magnetic Circular Dichroism = MCD) iZBAUT, #EKDEHBEEREDO—-HIIZNIZLER
(V. 22T, ZOREVRBHEEAOBM D ENENBBERICEOTENTHENE I MHANS.

3. BIERR

ZITi, FIEREEBSEBOMERSKE —A v POKRE &L MCD(ERICIE, KRIURICH T 36RIRARS
VD MCD) 1B g A RBRITONTHNRS.

SHEFEICOVLTY USHBAEMZ L 5. FREHEIILDA THONICEFRBICA Y VHEHE A2 BEMICER & L
TWMOANBZDOTIREL, ACVHEMEERAE 7 — o VHEERAIC X > TLDA KK B3 EFREBEKNID LEESH
BZHPRBERBLTS. BRI, COMRBAECVPEHEFRADOKREEETA DMLY bHK (enhancement) S &
BT EiITIEB. 12720, D enhancement ZAE VI > THOROBRL TS, ZD7—o VHEERIZEZAY
VB EER @ enhancement 12X ¥, REHBBESBORERRE— A ¥ POKREIRE LITRT L) ICERER
EEL—HTB LI o7 HIZ, Co DAERMBERHSKE— A » FIERTE TS, # 1 T LDA(perturbation)
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R Y VBB EE & UTlY AN/EHE, LDA(orbitally polarized calculation) i3 43HE & Rk ICHLEIIC
FKoT/— o VHEERAOMENRR A EAZBUIHETHY, FHEOHRELBIHIEL TS,

#1. BHEEBEEORAEVBIUBERSK T4V b (BALidus) .
Fe (bec) Co (hcep) Ni (fcc)

Hspin Horb Hspin Horb HMspin Horb

Experiment 2.13 0.08 1.52 0.14 0.57 0.05

LDA (perturbation)® 2.12 0.04 1.54 0.07 0.57 0.05

LDA(orbitally polarized calculation)® 2.21 0.06 1.57 0.14 0.61 0.07
This work, without enhancement 2.13 0.056 1.54 0.086 0.60 0.047
This work, with enhancement 2.13 0.085 1.54 0.137 0.60 0.059

¢ H. Ebert, P. Strange and B. L. Gyorffy, J. Phys. F18 (1988) L135.
b O. Eriksson, B. Johansson, R. C. Albers and A. M. Boring, Phys. Rev. B42 (1990) 2707.

KIZ, MCD iIZ2WTRTAS. ZhETE, FITMCD ARY MVO#TF, FIZIE, Fe & Ni T 7 o )b I ¥4
TO MCD OFAVPKHMTH S LI ODOTEHERINTE/. MCD oM KE I ITDONWTI}, ERBEEOME
bhH-T, ThEEFRINTIUD -7 K1 IIBHHEEBEEIC OV TOMCD O ERERETH S (MCD i, £
FHEBRADBRARY PVDEEFE., p& LT, p/peTEHREIND). R1DOLSiZ, AR MLVOBFIE
enhancement DFITIIITE A LR S TREEER (FAK) 2B HHT 54%, MCD O#axiI72 K & X3 enhancement
DINEBHTERD. JO0XIIE, BBHRKE-—A Y POREIEMCD BT 20EYD, 7 —o VHEEHICK
52 VHEHEIER D enhancement #E BT 2 HENH S LRI NS.

0.6 ————7T 71T

03

10 207

-10 0

enhancement

~-0.3
: with i
fomemens without ; | :
_1-,..4i....|.... —0.64“*'i""""‘ X R s
-10 0 10 20 -10 0 10 20 -10 0 10 20

o (eV) o (eV) o (eV)
1. AmHEBREEO K Bz E i 5 MCD(EARITEERFER) .

4. RRER

1) i+, FH International Conference on Vacuum Ultraviolet Radiation Physics (VUV-11), 1995 4 8 A

Tokyo

2) ¥, At+E  BERPEFL 1995 FROFFL, 1995 4F 9 A KK
3) ¥# J. Phy. Soc. Jpn. 65 (1996) 586.
4) H+H, ¥H Phys. Rev. B53 (1996) 6442.
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Development of New Reactions with the Aid of Molecular Orbital Calculations

1. BiZEM - RE

FEEOHRIL, BERAEBRIGCHEET A BERILEBOBELBTHEHECIVERTIZ L 2HL
ML LTUTD 2 20OMELITiRo 72,

(1) HBSREAED TEF Lo ~DOMMKZET D%

HHRASAEEIZ TEARER Y SA X —OF THRELENCRLEERLAMTHY, FHRERDIWVIET
EMIZES VBN TNS. LELARBS, KISEHEIZ OV TIIERNERNZ LS, 5T LUV TOMRBIIE
ATV Do T2,

2 (XEBRIIRICBWT, ABRREDELAI LT 4 v ~DHINVE A ZMMERIEE & O SARRIR 72 K6 &
Bl& - THBSA—ENEAEAELER L TRY, ARAAAEREIRLICL > TREEWMLEN THS. AR
TRHERMUIZESAVWLONTWAEREIR— Y FULEEOT7TEF Lo ~OMNKISICET 2BRRFAT B 2o
7.

FISHEL LTIIZRET2RED L ONREENTE . AHR-Y FU sk (K1, fEOLD, RCu
TELE) LT EFLLL CalbbARTERE, SOMEkE R o THRENITHMMBEZ 20NV E X Z LD RE
R GEBREBLRHE) L 3MOMEELBBRRECERET 2B LNBBORKD 2580 Thd. AHMT
— MREOIEMRE L L TR REERTON TV 2BEOFBEEINTWD Z LBREVMR, 75 X2 —HiE
DOEE, ThEhOEBTREORE R ERICEEIMT LR LMo TWARWN. 22T, AFATIEINLDORA
EARAA T 2 7= I ab initioky FEEER L O ERBEEEHE 2T o 2.

R s
o[ R_ R H%‘/H
ROP | “vro R-cf Rr

H—=H — U B = X_  Me-CuMe
As R_ R H A T

H H \ / © Li | Li Li

A —~ Cu(I’I@ D RCu'= | Lo 1
9 ?Me=CuMe  yie.cu-Me

A E F

1 #EOE#R—) FIOLBEREOTEF L2 LORGHEE

(2) BHBAKPAFRILDB L OEBKRT POV ORERICET FF5R
HEKSBLAYEBWEAERT SHNVERIIAERS DHNVILELBEERRETHY, FHEKEKE LY IZEK
TEOHIEEER L LTHON TV AR —REICARLETH D &L SN TE ., Fxid, USRS SN bOIHE~THE
BCRELNEBKSKB DT AR - MEEL, RS CHVEROTREEL LTHESNTWEEBRKES O
NEDNDTHIETE ., INODOERBERO LY FEOEMOT DI, AHKRKRIY & FEKERT VL 0R
EMIZ OV TOERRST 21T o 72,

2. BIRAE - HEAHE

(1) AHRREDEFN L LTIE, EX=CDELIRFEAWVW:. EEBEHE LT, EORISIZHE, @iz
T WachtersD £ EF A LEREICHay D diffuse dEEEM 72 b D& AV, ZOMOTHRIZE L Tid6-31G(dEKE
FHWE (631WHETB) . X TFORMRIZIE, 2OV TAhlrichs > D2EFRSVPREE, fhOTRIZOWNT
321GB L U6-31GAEEL AV (FREFN321A,631AL T 5) . #HHEitGaussian 928 L V94% fVTITo 7.
7238, Me,CuLiLiCl (E, X = Cl, C, X FR)LS O ROMER BTt L RER T, BBRBIZBEL T3V
NHIEBBIT 21TV, BOBEBEN 1 > THD I LE2/HER LTV,
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EDORISTOSME, BHREBIZOWVWTHADHMZHLNZT A72HI, MPUETHEER B Shiz#E st
LT, B3LYP/63IWHL VOB EE % R, % Kohn-Sham#liE 1%t L TBoys® RTE(LE1T 5 F i (Localized
Kohn-Sham orbitals, LKSOfi##T) % Fiv iz,

(2) BijEL72(2- ROOCCEt=CHHgHDE TV & LT A FF T I AR=L 7 u =k ERkFE (LD,
(2-MeOOCCMe=CHHgH % i&1", MeHgH (MFHEERHE SINT) , BLUH,C=CHHgHZ XBRET NV & L
FBOBODOKRBEDITHET HHHAKET7 PNV BFHE Lz, MP2E L UR(U)B3LYP/6-31G(d,p)-SKBJ
relativistic ECPAT{El 2 FIV *Gaussian 94 & CHE 21T o 7=.

3. BIRER

(1) HBBRSAEOTEF Vo~ I3 255,

ETHF63IWHL SV CTEDRISREERF LIz 25, FR, £k, MNMOBBIRENRE o/, BBRE
EAFN—RERRTEFLUBBALIEZ O THo (K1) 28, IRCEITOBER, BRREICE Zrébkiak
Eohhodz. HETEFLY EOMEERIZET 28D3EEDFEPBPFMENTZNLTHAS.

1 HF#ETOMe,CuLiLiCIO{$ D231 (HF/631WH)

(Front view) (Side view)

BBREOT R NVEF—EMP2/631WHL LD 1 mEHRIZ & W Rz & Z AFRRITH A TEBIREED40 keal/mol
BELERENIBV EBbhotz. REMNAFNELRAL ORBSBERRALELLPER THDLEEXLND.
BAREGERIOMP2IE % FAVHFE TR E o R BB EETS) g L U CHBEREL21To . TOREEE
BB LK IR L& 2572, FRRCT, £FRMWPRDIZOWTIIHRE L T LA L ED LR od. nl
HRCPXHRE Y, EMHEZRAF—IIMP2L L T26.6 kcal/mol & KD STz, Z DX HIZHEMLT R F—
KT L7zDiE, BBREBIZBOWTHE Y FULRTEF LY LRIBHIABEER L TWA L ThiEELLNS.

-12.7
(Side view) (Front view)
CPX
+15.3 +11.3
-44.9 -18.8
INT2 PRD

B2 MeCuLiLiCIO72F Lo~AOHMRGEE (MP2(FC)/631WH). XKEHID Fi&LI /)L ¥—FL CHIlEkeal/mol. & EMD

Bfyitangstrom. 12 Y v OB TRLTVSDITAE.
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Me .—-'~-_.Me MP2I:COREEIZR LT L Y BV L~UL(MP3, MP4SDQ) T 1 AEHE %17 -
. Je& B, TEMALT R X — 320 keal/molfR % THETF L7
N RISRBOFMERRT 5700, BBRES LK, LRM~OFSH
 ORISRBEEZIRCEITIC LV k. BEFAL KRB EORENR 2
AANT)OHEEZR 2 127 7. ndSECPXTHDIIETOT ¥F L il
Lo ~OWHERLKSOENT CHM L ko TRY (K3) , oWty &S
ijf?iﬁmmﬂz DRI A FNEOBFEEDET Y F 7 LORBBF D OMFHEL T
H o HY CFUURE~ORMEIGEL, INT1 CEERE TR Ok 5 2
! ERBT D, TO®MECE DREANC'L ORAITHIRTHR 2Y, 31
H3 MeCULiLiCID7 £ F Lo bt DEE S TEBRETSICES. BuEMBEENEZ o 72%, 1 MOSEAL
KBRS FEFLUBSAD Lzt =UF T LAINT2 (EEEETIERY) 2ERTIH, F—VFv
BETOBHE. (L-CHLES DA LETESIZE=NVRE L OREAERRPEZY, KVRERE=NVERET —
1L BE) MEAPRDBAERKT 5. 728, Li-CLLi#/yr OBER X OETHEIIRIGE
BEigE A EEL L.
FEREEIEDO—>TdHh HBILYPILEAS 2 AV 7= 57 (B3LYP/321A, B3LYP/631A) THMP2ik & RRERfE R
525130, BHAREDE TN T2 BIEMe,CuLi)F % AV TEERCPX-d, MOBBIRETS-dEkbiz &
Z 5 (B3LYP/631A, M4) §1, TEF L, REAFNVEDONEBRICETIEBERRETHD I ERHENE
otz

RCT1-d + RCT2 CPX-d TS-d
B4 (MeCul)D7HEFLoADMMRGER (B3LYP/631A), KHIDTFIEI R LF—ELTHIIIkcalmol. & HEREDEMIT
angstrom. 41 2 v ETRLTVWIDITAE.

BHR— Y F U AERO T EF L U ~DORIMERICBWT, LY F U A0HRAMRESKEOEMELEE-T
WBZEEZRWEL, 27X —EEOEEMZALNILE. £HFEY FULOMINE 3O ETED
REEDS OBTHBEED 2 DOBEEADLRFOILEZNOTRVWHLE., Tk ko s 27 —#EIC
BN, FFRTFOIEEOBEESBIWNY F vV LAOEFHRMABHEEDR, FHERA—Y 57 L88E0OBRMHRTICEE
ThHILEHALMTLE.

(2) BHKSKENDB XOABAKERT Do 0REMICET 505,

FHOKSRKFLY & KRBT I N OEES X 5127RY. Natural charge (R15) ART LI, A RFvd
NR=N TR VKRARHC)TDOE RY FARIZAFMEA, =7 = VEBIZ LR TEFEENE.
Hg-HESHEREBA, B, COIRIZA LT 2RV, AR NAXF—HTable HITRT L H I8 Ao TWL.
MeHgH M 53 fi# 41 320 CDH 2 BB T 2 DIZXE L, (2)-MeOOCCEt=CHHgHA 7S EEC, DA T34 TH 5 &
WIHERBEREELD L, ABKSBARIELDOLZEEPBREOE TR LEBRIZERLTVWDI W) RRE
Ric—%KT 5. —F, CTOHg-OM DIEHEIL2.7 angstromfRETH ¥, MP2iETOE T EMNTH b ZHARE/ERH
BROND OO ZOHRII/NEINVZ ERbIoTe. BERIZBNTHFL—ya VHRBEE TRV EWV ) ER
BRI-ETS. ARARI VINVOGAICRERECETRIIMICL A2BVREETHS. ThbbAFAK
$RT VH D TIHIRE —KEESIIKRFBIEDITEERT24% b HUKERE BT E A LUHIZR>TWB DI L
TA MRV ANRoNTRRoAKEBT P ANVFTIIKE— KRS IT10%RE LTV, RE—KER
FEAETRNF—bTable WRTEID EFTIIRELS Ao TRY, ETFRSIEEZFTHHBKET D VIR
WRTEDEILLRETHIERFENVUATE D, I LI ZOBEFREVITIRE LKROBSIEIZH N LAKED
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SEMEITIZEALBEESE LRV LN o7,

[® e ® c o u & o]

species B3LYP CCSD(T)//B3LYP

Rt 211 CHsHg-H (A) 70.3 715

e 10892 CH;-HgH (A) 65.2 63.2

(8Ed a0 f S CH3z-Hge (D) 15 0.4
A 8 CH,CHHg-H (B) 71.8
CHCH-HgH (B) 72.9
CH,CH-Hgs* (E) 56
e CH;00CCCH3CHHg-H (C)  76.2
260 | CH300CCCH3CH-HgH (C)  79.3
@ w0 CH;00CCCH3;CH-Hge (F) 9.8

0.230

D

(Z) B5 MeHgH (A), ethenylmercury hydride (B), 2-methoxycarbonylethenyl- (2)-hydridomercury(ll) (C), and the corresponding
mercury radicals (D, E, and F) O#i. B3LYP/6-31G(d,p)-SKBJ RECP level. [JRIZMP20{E. R—L FEO#fEIENatural charge, 1 4
1 v 4 fkidAtomic spin density, T DOMIEILEE S IERE[HIfI [Tangstrom].

(B) 21 AFOHEABEIRILY—. ITRILX—I1L6-31G(d,p)-SKBJ RECPEEN(E.

4. HF% - HEEEBEF-EFE

H5f, The Royal Society of Chemistry. Perkin Devision. 14th International Symposium on Synthesis in Organic Chemistry,
199547 A Cambridge, England. (FRF#{E)

i, %58 BIAKAREMAKERILFIUPACY V' RY U A, 199547 A Santa Barbara, USA (3B453IH)

A, 199SERANTFEEBLFE S, 19955124 Honolulu, USA.  (BFF#EH)

&, PAY, A, FERE, BOBRESEFFES, 96FEIARK

F, WF, FH, FOBRMEESEFES, 9643 AER.

&, A, FH, HHE, R, J. Am. Chem. Soc. 117, 5055 (1995).

HFF, Pure and Appl. Chem. 68, 123 (1996)

i, Z, A, FERE, Angew. Chem., Int. Ed. Engl., .

5, F, &, WF, J. Am. Chem. Soc., ¥FH.

—162—



HILFRERUCEAFRDCHET 2 BRMNH X
Theoretical Studies on Thermal Chemical Reactions and

Photochemical Reactions.

OFKE R, HHK HE. &8 £. BHH ME BENEHEF5 FB FH, BHd B,
e WmF. TN O#A. W OFRUEBEKX-E)

1. HREM. HNE
BZEAXFABCBI A2 FORNBRECZORE» SDOLFEBBER. —FoEAMNR
BFEROVTBEAESGDP > TOVRY, COFBEOHEBRE» S BBEBOXLBREREY
FHRI g, FLHLLVAERRIEV - FOERCHEEL TS ZORALFERAL VA ALBRKE
Vo BB WIAHETOWMEREREELID, 72 F=2F Y VB EODNEZSOCHERS FEH
EHRAXTHET 32L&, CNBA-X)HEMBA I PO TS, FLRETD
NIECFCNOEZERALBEOWMA TR, N HERMA TCFeHAEOBHETAhTW B, %
TAWHRETR. Frhie—BFO7br=FrYLVOEKEBEBECI.CICN, CHC1:CN. CHCl,CNiT o
WTHZERARLBEBER RN #HEBE, AEIB27 P VR EoZBLXEEZRHVWTE
B2V A3 FREECIIBERIELAL. GHEREORB. X REKIGAE SR
BRILFEFHNBE AL SLANBTHAREIT - 1o

2. MMRF&E HEFHE

ERRIDTFURBEALRESE (IVSOR)DBL2ATIT » 2o BRI, HEBHE R <2 + Vo #llE
B, LiFEX A KB erEHVTTY. MEXREZ SHREI A -BEHEoZXHB T
BEERLL, BAXE2Y YV FIVBRY -2 EBELABRLIDARLERL., KB T
EEMRB)THRHB LA EREIDEBESHAALBEN. HAXBERRZ b VERydberg B L %o
BRAFORERELBI2BTFTEE. 8% FHili ©Character., B FRMRE O K IE &K
ZHF/6-31G**x L X VWV CHBE Lo $HK7 57 A bPDx 3 NVFE—-%G2 theoryic TEHH L
t2o A L 72 progranid Gaussian947T & 3,

3. HRKE
CH.CICND A # &, ---(14a")%(15a")*(4a")*&E RV, ZHRHEFN7T cna Ncin N D
Character®., CHCLl CNiZ. -+-(92a")2%(17a’)%*(10a")*T. #h FHh M n . DCharacter %.

CC1,CNiZ, +--(10e)*(2a,)?& X, Zh ZhMBnc DCharacterH L T L %,
B Y Fic > W B FRIBESOMEZFML Z ORydbergB B 21T » 2o B S5 h 6 fiidc
IRFRPCHMLEYMOR<nCIEH OB FRIEBOM, CH.CNiR BT 27 nBEBOBRFRIBOMLEL
FW—H2RT, BEBOH &L TCH,CICND BRIR., HEXBE X <2 bV ORydbergh B 0 £
B %2 Fig.1iK /R o
BREEEE2REIAEAVER Yy FREEL, XS ETHVTHEIHZA A2 PV EREL
2o 200~600nmD ¥4, TWHEHEE TIE. CN(B*E "= X*T *)D0-0. 0-1, 1-0 sequence®d
tosanBoh, BASISHAREIUTOoOXRBERXEBARL L2 60 L WX 5,
CH,CICN* — CH,Cl+ CN#(B*X *)
CN*(B2Z *)— CN(X*Z *)+ hv
thoBRAFIRLODOVWTHOABOERNLE S 1 1o
EHEREBEOLAEABERZOMEEARCKE - TOBEVHERE~D "2y - FRHREW
COEEREL*SCERKRE~ORMYBEREABRLHEOBRESF VB ELILS>H B2, COBE
EORFRBVTCOLMEBARYESAZEROABBL(BFREI)BPMI VW E RUVSF
BRKELKNRBESDWTHBEREN NSRBI LELEIEFEROOETEFVSEXENIEI » T W
3 LE2RBLTVE, QTHr 28 FRERHIBNL LD TH B3 EEXLZ &, KN Lo

—168—



vh =2V EEERKE)EAVWVTIXENRREABROEELHB S 2 LB TH 3,
Bl L CCH,CICND A BREIBIcBIY 232 VF—~T w774 NV%Efig.2lRde 727 LTS
1,TS21C D W T B HF/6-31G** L X" Vv T H 3 e b HELBER TER V., ORI & 3% & CNZ B,
CICNBEBER B I3+ Tic100kecal/molll bz x v ¥ -2 PELL, FERARLERERAY
K VW, XIENBEEBERELEEILILONDIVWS DLPORBEF + VENV(HRERE)>WwWT =
NV F -HEEOEH S % Table.1iz, T h» H51F 50 %ka(E)% Table. 2i8 /R ¥ K Z LCIKEF
DB 2V F - DAGL theoryi D FHEMHBLTW3B, Mo 2>o0BBKEDx 2 v F — B8 K
EOoRENBBZIEEZERBICANSZ LHCIRB LR-CIREEREPHE SN ITB I3 LEDI 3,

BAETSO T 2V F¥—%2G2ERALLVATRDTW 3,

4. RR -HHREBEETLITE

BOH, ZHE. FLUELETHRS. 1995FSH, W

BB, T, B, . SUEAENBHS. 1995ESH. ALK

HFE HMN &SB. BE. RAEF EE FULELFEFTHRS 1995FESH, K

BH., K. HHR EE S2TFEELEHNHBS 1995FIA. 1A

TH. &8, H# BE S TBELSHHS. 1995 9H. &

Bl E. % #. J.phys.chem.,99,13168-172(1995).

BB, Ak, EHEE. * < — v, IhAK. J.Chem.Soc.Faraday Trans., 91,3795-3798(1995).
B, B, FMH. K. HMK. Ber.Bunsenges.Phys.Chem.,in press.

| ] ! : : ; .
SIS
CLCE R e CHoCHCN f TS1

- “. @ e S z —
2 LR S . z CICN+CHz",
% o0l s > 4L
e 8 2 CHCICN+H TS2_ . CHChHCN
ﬁ ——— ahsorption g g \‘ CHCN‘FHC!
v " on I £ e e
g ——= CN cmlssion g ; .~ 'CHaCN4CI
5 g £
g CICICN g g 2~
2 sl Jos g &
g A £
3 oot
a. { ! Nl

[

| \ .

| v N 0~ ’

! o N CHoCICN

- N TN .
0 'bﬁ...J.L,L..._..' ifi IA.L.A.J.g.lﬁ.r’\rhd.uu.l.d(’ Fig.2

Hg" Wavclength{(nm)

Table.1 fEBE(IZ$5(F 3 T JL ¥ — BB (kcal/mol)
CH,CICN  CHCLCN ~ CClCN

HCI BB 82.6 7.5
HCN s 110.6 101.7 e
R-Cl 2% 69.9 68.0 64.3

Table.2 BB ICH(F 53 4 0H/ = hVEEESKaE) (10T
CH,CICN CHCI,CN CCI3CN

HCI R 0.93 1.83
HCN B 0.10 022 _—
R-Cl fesg 3.11 3.46 4.29

B 5.01 5.51 429
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‘/n\bvsiv& ﬁ%%éﬁk@*ﬁ%'ﬂ:%
12,636 Structural Chemistry of Molecular Assemblies

Joe
i 15,200

OFH 50 (EEXHE) . ER B (EBKXH) . EFARX (KBAH)

1. IREW - RAAE
A7uvzl FTHR., SEIERELEMORTHRERTTFART VUYLV EHLMCT
51D HBRBRNUSTHEE L RO O EEHALEHRET o TE i, FRTEE T,
UTRATHRELZESABITIT- =,

1) MBART280ABLELEVOBRRAOS THEHBECIZ a0 KR A~V a VR
LFEIERRBOAFAFAREOREGEREMGEDO VR A—va VEaEERBRNS T
MEHEEZHFALEEERBEIRITCESHWTREL &,

2) BEFHBLVEODEFLLZHEC I IEBRGMITE T OHBEBEORS
ERNULRBORBIFERICHLNA TS 12-PA Xz F DI ANRY b
NERBWT, MP2ERLbCCEENBEERCLII2BBIHEORELRH L 2,

ARMEETR, MEOHEG L2 OVWTOLFEMERET S,

2. MRAE-SHEHE
AFRTHBELEALEWITL2-PXA X% (DME)TH B, SHExSR L LEa
Av—F.,. BERETRVWEERTWS TTT,TGT,TTG, TG D 4B ThH 5, RBRH L
FELE S B i3 GAUSSIAN94% H v, MP2IIC LV 6-31G* 2 EEBEBE AL LTHWVWTIT»
oo T, EENBEEECLZHERIR 07 5 5% A Becke-Lee-Yang-Parr(BLYP)
HBIEV6-3IG*2EEBEKRELTHVWTITo 2, BEREBHHEOFL L L Tk, MP2ik
OBEAERHEINEEHRIC—FIZ0.950ARAr—VERF 20T, BLYP (k0B B IX A7 —
N EPOBER—GITOLTCEARRL OB LITo =,

3. ARAE

3-1. aviA-—HMoT XL —%
ERBNSFHEHE R I VB ONE4ABOaI VA~ —DHEMNTRIALF -2 K1
AT, A2 B fTo 2w HFERKIVHEBESWERRETE., TGTH X TTTH L L L
TEDPTREERCHBE IR TWER, 48, ETHBELEE L = MP2i5% BLYP T
iI. 0C-COEiAT—a%td TGTHRL TGEERERICEENLL, TTTH L O X
NE—ERFEALERIBR>TETWVWDS, ZRAFRITEHFEERICH VW TO0.31kecalmol-!?
EVWIREBBELRTEY., Thid. SEHER2To- P THb-LbHERERS
WEEX BN D MP2/6-31G* LR AL TOHEREIL L L biEWV,
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1. 1,2-2VA X vz ot iy —
avkw— T R )V ¥ —(kcal mol-1)
HF/6-31G HF/6-311G** MP2/6-31G* BLYP/6-31G* Exptl
TTT 0.00 0.00 0.00 0.00 0.00
TGT 2.62 1.32 0.57 0.21
TGG’ 1.44 1.46 0.09 -0.03 0.31
TTG 1.89 1.93 1.47 1.27

3-2. ZERRBHBLHERBELOHDOHH

)

114z,
BREL2ENERELHEREEE L OO
DAHE HF LIV THELRATWAERRE
HbObETHRT, MP2H OB A O OEIXH
095 L2, HF OB AE LYV B LY 1K
ESEL2LLHEOEBY IR o TW
o T
DO HFEDOHEALZRIEIEEDR VR,
HoERBLIELERL> TS,
PHEROZEBEREND, (VDHF %2 A
WARD, EEMAKFROREREILTY
STHHERBERBEIREBZI LRV, (2)

TGT % ® MP2 72 b T"Z BLYP 20

B HF/6-311G*
MP2/6-31G*
0O BLYP/6-31G*(DFT)

BLYP (.08 A& T, MDA

0.88 0.92 0.96

DTk
Vobs/Vealc

HF L BFHBEEZEE LS
BLOFERSKEEMED LK

X 2.

HERCIVEOLA-ESEHKELERNCDH
bE¥2DHICEk,. HF EO0B AR RAMEE,PORATF—NVETFEHVDILERH 52,
MP2 DB AR, —BIZAFr—1t+hiddv, QOFEEABEEECIVELLIEREY

B, A nE2TORITHLERMZ ISBRT 22,

LoD LHEBEHD D,

4. RER-HERRHF-EFE

FH,
ERF,
K&,
E B,
&H.
W
&M,
B,
241N
HH,
IEBF

RN

N
KE,
HH,
KE .
LN
i B
-4
HH.
HH,
A,
KE.
2N

BEE. HM J Chem. Phys., 103(20), 8955 (1996).

EH. Bl Chem. Lett., 1996(2), 149 (1996).

YA Spectrochim. Acta Part A, EHIRI ¥

HFH., W@ J Phys. Chem., HIFIH

Wi Chem. Lett., BH ¥

HMHE, LtFE. 4. ¥H., W J. Phys. Chem., BB T &

HE, Rl S THEREHNRS. 96F 9 AMSE
R S 7FHERANRS. 96F 9 AME

KB, il BALH¥ELET0EFTESR, 9THEERK
BH,. 2 BALZELRETO0OEFESR, 97TEER
EH., B2 BA{LELBETOERFESL, 9THEREN

BH., 2 S6EHEES VR L, 9TEERK
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4 DW3 BRI D R F0FOREE D

S 5926
FF 12,000 A study of the stability of atom and molecule in the solid interface.

Oo# MH—E (RSX - H)

1. HAEBEH - B

WA, EAE N RVEMEESTM)RKHE & 1R [EHT (LEED) % Fl\W 2 B &K T OWF R &
V., REOH BB BHLPTENTETND, ZOOE DITIEE TOLE T DEHILEH
H5b., BIET. SAOODEIIZEIRF2NE S BBE. LEEDIC X B HEMRT ORR, RlE
SOMRFRERFEBEZBEDY . cQX)DTIMBEREERT DI ERbProTNS, ZDLX
SRR LD DERIZUTH BRBERZWOT, SARELY 0.1 LMz TikE)
THLEEZLNDN, BT, DIehbWRFIRVTELEZIDOX S IHRTFE B#H L.
1BREJORMEEVBERINTNEZ ERRNWEENTNWS, Z0, fiRkE ETHoE&D TE#
W EMBAICRARD I FliulE s W EHREZTo T3,
2. ARBE - SHERE

EFIRIRMEM LAY 7 A% —ICBRRE T (&FF) 2HDAR BFORE®RLEZH
Rz #FEIZDFHSA 7S5 Y 7 a5 A FORTICONS(QCPE#344) % Fiv THERE Hiickel D1
NN T o . SAOODRmIZHTEEFNIL, Figl TRTXOREIBETEER LIS O
DREFPSERD I FAE—FEFAERAW, ZOBORRNLREROBE L2 EBT 5 HIT Self
Consistent Charge (SCC) Iteration HfT->TW5B, Eiz, IS DFHEIZHAWZHHE R OKTE
BuL 3.61 AIC[EE LTc. BREHEZFTIRDBRT, HLIE Hiuckel LTl a7 K2 d L OITITEE
LTWRWDT ab initio it HEZ X BHT B LR 2HEKBRT > VT g, ) ZFHM L TET X
NE—IZA DTz, abinitio#EIZ1Z Gaussian94(QCISD(T)/LANLIDZ)% F\ 7z,

A7 RBERTF VI TADOREIZTES, Au-Au B RO Cu-Cu JRFHzs LT, R
BT T B RNV F—RT > V7NV %K Huckel itH (SCCEEe) 2LV RDB, —H.
R DOFHEZ abinitioftHETH R IRV, ZROLDZRXNF—Z2RA2ZHAVWTR/NEREIC &

S>ThREL L, RAHOar KELRVX—L L, (Fig2)

6
¢rep (r) = E(abinitio) - E(Hiickel) = ECXp(cnr6_n) (1)
n=0

7. Au-CuflizonTix

¢rep(Au —Cu)(r ) = 'J¢rep(Au—Au) (r )¢rep(Cu—-Cu) (r) (2)
ERELI, ZNEAVWTROSTRXAX I FROL S IEH SIS,

1
Etotal = E(Hiickel) + 5 2 ¢rep (’;] ) (3)

INZEVBRONTRT V7 V% AuCu)D 3 FKF, BT Au-Cu JEFwHzst UCEH Uik 8.
FHALEICE LT abinitiof P EORERZ X BH LTV, ¥7z. Fig.3 ORIZ Cugy 7 T AKX —
KRN THROFRFICEBE T ARF2HN CEMN S TLRERB 2RO & 251K F
HTREELRY, BEEBEREILSFRERL TV,
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3. HEKBR
FHEBHhROVDLODIREFEERTT
BRLEBEEEX D, Figl) KTENLEE
2 RWBAITER, Figs ORI BB ER 7%
EMSEEE. 0.123eV DR AX—E TR
RoNnic. Z oL & ORBEHER 1% 0.04 A5
LR ONINBTREL R oTce TOEAL
&R T &SR F ORI 5 A XDEND
BEZDEPRYVINESL, ERFRH D
FFOL S IR EOKFRITRNE->TVDHZ L
ZRLTWS, ZHUIHKF (Cu[ddv4s) &
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BH#EOH ROFEF(Cu, AuNT AR Y ZFD &
AEEBBEREHEARD L, EL50BALHRO
JRFD s #iali(Cuds), Au(6s)) & B HESRR1- D
4 s HUESFENAE THARICHEEER LT\,
—%. TERORTASENTERGBE. Rl
ORFEBIIEBOFFERLFAILTHDZ &N

HMHENTWD, 20, EFRFIZZD0.04 A%

A L TRFMNBIME--TNWDZ LTk 5,
PO TR 1 HRSRFTEEHBRIONDG T
LIZBR L7 0.128eV FODERTRAX—H
LRIz Licizd, STMBRIZEVIERS
NTWBEEEDIRT 4 v NEBIZZ DER
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Fig.1: A model cluster for the surface.
(25+16+9 atoms)

Core-Core
replusion

ab initio calc.

Potential energy
o

EHMO(SCC) calc.

2.0 25 30 35
Distance (A)

Fig.2: The determination of
core-core repulsion.
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Fig.3: The relaxation of the 1st neighbor
atoms on the surface.
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BFSF. »50EMHTFIE. BE» 5B HEOKTF»E%2BTRTHY ., T3 HLKR
ELTHEM O NhD, ABEERRIR, —RBRICIETRSTHN ., 205 4T I v s AR HMT 55
KREFHIAADOWEERP TR TE RV, EF A AOWFERNGE % 5 03T ICEIIFIKE
B ABRTFAFORGHARETH b, JUCEBITHEREE LT fb i, HELR O Bt
ORI DOFITICE L ERTR2METH ), & OENFEPMEENTE 2, L2
L. R A4 AREBIEH I BEICEED THOHEOMT I LETH 5, AFETIE. BEHHRHK
ELAREE S BB EBIT 5 HIEF AR Lz, A CHEDENI S, BEUED & BEN - T IR
OIEH (SATFI) DEHRZT T BEUREEO BT (LTIMTF) *EHEBETE LIS 5,

2. BEFE M - BHE AL

EELIRRIC BV 2 @ H AR EEE T 581 WITH) (QF = limy— oo exp{illt/h}exp{—illot/h}
HEU Hold =K U EBRAED Hamiltonian) % X % )V ¥ —$IRD Green W3 GH(E) THE XK
L7z

1—*to0

A .
< Qs2,92|0%|P,ny >= q/z‘lﬂl) o lim eP1Q/h < Q,,q2|GT(E)|Q1,n1 > (1)

T, RIBEARD S HTCHEN T & A TRUCHAR L F x ¥ A VRIS HETRECH 5 £ AR
FBENTV D, Q1. PLRASHED FICHIZER T OETEEE L. nyidF v Y FVEHKRES K
o Qo Qi ELE D SUCHEAER UF v Y ANEETH D, T2V F—HIRD Green B GH(E)
i, FEMIFEIR O Green 3% G*(¢) % WFM- = A )V F — TFourier ML 72d D TH %, /-, FMH
. Green B G (1) 11, §-BAEBI O WEF % %5 D Inhomogeneous Schrédinger equation O & 7%
Bo L7zh5> T, GH(t) ICHEM- = 3 )V ¥ — Fourier ZM* I & T & & 136-BBT 0 F % B
FLESMICERI S A-BLRA%ETHY . GH(E) HLTIRT £ 9 % Inhomogeneous Schrodinger
equation Dt — co KBIFE2EFEMELTE XN,

ih%ﬁt) = HU(t) + f(2) @)
f(@Qn,t) = CEHRR(Q — Q1)6nn, (3)

GH(E) L t — co TO I NDHEXOMOMMREE BARKIIITEIT,

lim  eBYh < Qy na|¥(t) >= MU/ < Qy ng|GT(E) Q1,11 > (4)

t—00,Q1—+to0

E%nb, TRHLELICEBITIIQT RO OND, 2L, 6-IKFIED S0 5 EEE O W% Bl T
H0DT, FED LI NF —MEXFOEFEMANOBEMOIHIIED TEL, FEHTH D, &
T, X (1) TEHR SN DEETHIOTE QITKTE L ZRENH N /h %3 - Tw 245, T OHIR
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GHE) DYEY i QuIARTE L 2RI 4T B L vy WA iR 2 S EER Tw B8R D
BV TRERTHQNEEIEOMNEBIC L 5% b, COME2FINTIVIWFEEUTO L) %
Gauss BIEIHFICBE MR LT EPTRETH b,

f(Q, n,t) - 1/(26Q\/7—r_)e"(—Et+P’Q)/he_(Q—Q')2/46Q2 6“,“1 (5)

Gauss B B0 53 E 0 & R T POLFICR S D O TSI ENEMIBE L, AR
DETEEBCEVWHIEOENMENRMITESN L, T2 IUXF—FIRICBIT 5 S4TH)iE. Green
METHACTUTO LY LKL S,

S(ng,ny, E) = ép, p,6 + lim ih/| Py Py|) M 2e (= P2Q2+P1Q1)/R
(nz nj ) P, P nq,ny |Q1|—’OO,|Q2]—’OO ‘ 1 2|/

X(< Q21n21G+(E)IQ1)n1 > =< QZ,n2|G6L(E)IQ1)n1 >)

T, GH(E) REHIREED Green BB TH 5, GF(E) HMHICEHH TE 20T S In-
homogeneous Schrédinger equation DEF M LEH TE 5,

3. WEFERR

Gauss BI 55 % # A 3A A 72 Inhomogeneous Schrédinger equation % Symplectic Integrator % Jij
WTHIER S A7 07 7 MRS L. —BHER, BS I mA c—alER 5y v A
BEAE AR RO ZHHERICET L7z, S 2 TH, —HHEROK RO 42 TRT, BTV 20id,
TR D L M T v b sech? D KT ¥ ¥ v W TH Do BARMIRE & H L,

H(P,Q) = P?/2 + Vo sech?(aQ) (6)

Eeh, TIT, HFHINT A—F T,

Vo = 4,a = 103 LRREL. 75

v B b = 1600/(2721%) ~ 105
0.06217 & L7 Q > 1 BT F )V

¥— E < VoOFmikE AFL. +
FWEFRIE DV (t = 50).
Q< -1TOF YAVHRICELE B e
B OIRIE R AL % REFE MO 21 5
LB L, 1 CHERM» L0 &
BELRT, MEh. 010719 0z
DTHVHEEOEENFOR TS —
TEWRD D, BWEDNT A—5 D

EX 7. Symplectic Integrator Ml & -~ , , ,
ng%% ;) i <;&%_§_% - t L:-et D E\_‘ 2.0 2.5 3.0 3.5 4.0
LILHELY LA EbEETH 5,

10710}

L EBEOFE ENARIE HAR A

4. 5% - WEHETI 23T
EH&. #hH: Application of Symplectic Integrator to Stationary Reactive-Scattering Problems:
Inhomogeneous Schrédinger Equation Approach, submitted to J.Chem.Phys.
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2 MRAE - EHEHZE
2.1 FENBEIERDILR.

B RADBEFHEOBBNIERVE., ST AY VEENEEES . LQCRAY v BE
NEABEPICE > TWwd. ZOFEIYEOREREL L (B ¥T5. LHrL—FTld, FER
RMIFARD T AN F— - Fxy T RE/NMIGFHEL . F -G8 HREAROBRTE— A~ M/ EL
Rfo72n, BEBHERELZELERLZ2VEVWCOPOERLRBESIEET LS. b0
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INOHDIEG,E ., EIFERD R RO EROHEBE TR Y AN, HRRE*EODTIEFA
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kD 5% LT &7 Car-Parrinello % L ) KEWEEELRATHVIFEHIZE2HHWELT
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3. unconstrained orthogonalization & & ) IEEYBAM DB E AL D BN FIE % BI#ES 5.

4. WA EZBTEZ TH | BEIBEROREAEZE CEBIZEN 272 DTH B2 I,
FHERERIE NSRBI L THML T, 2070 AT ATy 7 R CTRERFHEKECL
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2.4 EFROBEFBEC(RE.

1984 FIZHEREDVFER SN TLER, £ OMEIHAERONTE L. §TICEERZED
e —fAbR@FOMESN, ZOMEICH T HIHFNLRBLIE-TEL. SHIZE D
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HEPTHS.
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£ 6499 Electronic Structures and Chemical Reactivity of Unstable Molecules
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Fig.1. Meta stable form (a)
and the most stable
form (b) of the
hydrogen-bonded
cluster ion with three
water molecules
[CcHsOH-(H,0),]*.
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‘% 266,135 Theortical study on the generalized nonlinear optical susceptibility based on

Ef 400,000 numerical solutions of the quantum Liouville equation
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Sy 4 T7T(l) (Eo&d E5E) oxx 5 &L h REL )2kt THROD
KELZBELLEZ o Tw b b2 BHLL., FEXEBE®KELL T
Wk, 4 T(ITI), (TIT1I1)E DAL, 24 7 (1) (Eo
5 ) EE W AE YD AEAHKELTEOOMEE®ES 2 5 L N H B L L.
2 . 2 H, NO o y

Th FTHRESALFERENEYE L TCEIBERSU,DORT S
D . B BB R YRBRE SN NED S, bR bR [1: 01
WM E R EE RRE ERALLTCWYS = b ¥ YK EEAT
M B E o EBEREEHREERFT L L. T NL BB, RE T VAN
Hcdh, EHEREBEEDYRIFPARERD OCTH LT, TR OB HE
M HEE MR THRAEFRE R THE LY EHE &L THHEK
Bw, ¥, = tuo * vy FEIPEBRELEXEYD RS 22 228 % #
X372, H,NO® y 2w THEBKS &UETFMHHEKEFH
rRE LA M2, EEBE. BEFHBERKE®E &y &K
(HF, MP 2, QCISD) o#R%®r AL L., O F L.,
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H,NO X (b) HE/6-31Ci+pd 1069 0.0,
101234 ~
TtTN———0—2 > >
120.38 131854 ' !

T
H e 4 2 0.24 68  Haa0d6 s
z 7.

2000 ‘ 5 i

HNO —O-STO-3G -#-631G#pd (¢) MP2/6-31G+pd_786.3 an. () QCISD/6-31G+pd 995.2 au.

2 -0-6-31G -#-6-31G+pds i <l ]
1500 --6-31G+p % 6-31G+pdsp ]

—o-6-31G+d

4»-4-20724(va G 42024 6 8

L L s L | s ! T T
HF MP2 MP3 MP4 MP4 MP4 QCI QCI CC CC BLYP
DQ SDQ SDTQ D SD SD SD(M)

Method
2. H, NO®yzzzz ¥ 9y % EN

o FR bETFHBRKAEMEMNEEZECTCHY, OBE XL BTEE®D
HMOEE M E g R EE®REN 2 DR LW AEKTE LW EDTFRCZ
n 7o,
2. 3. H L ERELFYEOOREEHE ORE
BEo@m#m &h., »yo&EBDTFHBRKEEPKRES S, BEERLEHY
LT 20 KEIHFFEHILELELELL 2WEORF->FH &L
T, [ B RKELEBHEEL L) RPT V] &w) 2 &b b hd,
Ehk=tu ¥ Y FEARCRBRBEYMEIAEREZHSRTEE
LT h ., LEEROEH+RBEIHALEETHEL TG M TRFEREY
WA EEWEI] £ EBR T LN ATREEILL NS,
, " (HNO),CH 6-31G+pd
¢ 15 F Yxxxx
H 10
I . 30
/ C\ 3 1130700 [-104660 |
O—N N—O =% )
\ | / s
H H 104
:E:is}l/ﬁ\% _ISHF MIP2 M;>3 M,P4 MIP4 MIP4 QICI CIC QICI CcC
(zptom=p=traxyF) DQ SDQ SDTQ SD SD SD(T) SD(T)
Method
M 3. =t = V=taFx¥y FOyzzzz
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# 14,000 Dynamics of Supercooled Liquids and Glass Transition

O&¥F &8 (HKI)

1. FfEEE®

E-FEABRICIAFI REBOIRIE. £ DOBE 1 RSBEICIOVTITEebTE R, 0O
FLRERII, E-FHEABEROFEROBMEBTNICE A LHERRIETLIZ LIS, LAL, BH
EOHTATEEWEDIZ L A LI EHLEHSTH D, HEHER A + V{#EL EORKD 2 BT
BESRICAONBI NS, SBREFOROERBEIVETHLLEZOND, AT, KER
DE-FREABERT 2EORHEL., TAXORRIKWFPORS 2 BARMEKERRICER LT, A&
AR TORMBRR TS AEB, ROV AREDTONSWKFORE-FEREEBLHEL
T3, BE-FEREEB LT, BHOBRTRKEVKTFOADT S XL (BIE) L. AEVHFH
FOhEHETARE GEREH) ~DEETHY, TEILVT 7 AZBHOKERERL., 14 {5E
TS5 A, BOFH T ARDOBRFER R EOBELRET VIR o T\,

2. MRk - BHEHE®
BifR OB & DT IIRY o —fRIC 2 AR O F LA BIBI 2K

N,I N,

B,0(g,1) = ﬁ;; < expl—iq - (=% () - £ (0)] > (1)

(5,8 =1,2 : WFHE) OBRBRERITROITIFEXTRRINS,
. t .
B(g,1) +%(q) - B(g, 1) + /0 it K(g,t—1) &(q,¢) =0 ?)

TZIT, Q2%(g) I nRay 2 RERBETH D K(g,t) 3—BRILSNIREREATITH 5,
K(g,t) 3E—FEARLIC LY

kpT)?
Kiws’c(q’ t) = V(v3B ) Z Z{kzcsl(k)cl’s’(k)Qll' (ka t)q>ss’ (lq - kl) t)
rury X 1T

+ kz(q - kz)csl(k)cl’s’ (Iq - kl)q)ls' (k, t)ésl’(lq - kl, t)} (3)

TEHEZbND, TZI, k, =k-q/¢. ns = Ns/V. Cyy(q) 1 Ornstein-Zernike D EHAHBBEEK T
br, R (2). 3) BHLFEXRZHEL., HERTF S,0(g) 52T, V70V TR
FYMIBLILNTE L, BEMBEROBECH S ¢s(q,t) KPWTHRAKTHY) ., £ORHER
&AL S W iREyF A2

. t .
mm0+fﬁm@ﬁ+édﬂ&@¢—wmwihw (4)

(v2 = kpT/m,) THEZ LMD, ZOHAOBERE Ko(g,t) 1 TE—FEEELITLD
MC kBT”? 2
Ks (Qa t) = _‘ﬁ“ ; ; K Csl(K')Csl' (K,)q)u/ (K', t)¢3 (k) t), (5)

(k=|q-k|) &%%,
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3. HFFE iR

FAZ, COBHE 2 HOBBRRIICH L CREBT €172 072, ZORIE, 32015 X—% [H
T’ 6 =01/00 DEVKTDOBRE c1 = Ni/N | FBEE n=no(1+c16%/(1—c1)) (n2 = (7/6)n203)
CEoTHEITONDE, TTTIH, FIT6§=02, ¢ =05 &L, #HERF S,(q) 12id 2 FAOMH
BHERRICHTT B PY FREANOEELY Az, K 11T, WHICBIT 5 KREVHT /NS VHTF ORK
ZEERT, TIIT. ¢(=7.0507") BKEVHTOBERTFOC -7 BTHL, KEVHTORK
ZRT, ARBERDa-¥— 2 EEEABEAOI 7 0Ra ¥y 7 RIBEBIIGET ARSI VE—2 12k o T
BHOToNhE, 9 AEBE (np=0.52) BETREFDO 220 -7 OMIZB-BHICH T 555
VBN RONEN, FOE—-2 i n dNEL DL a-¥— 7 OBRERSLER > TRA R R
3, ThODEMIZ, 1HSRICOVTRELNLZIDE LLBTEY ., KEVETFOBMBARD 1K
BROFNEFLTHEILERL TS, —H. DEVHTFOREZERITIE, xhh(gw) EALEZ
B ¥ =D HRON, EHLIENLDBVRED Y — 27 M loggw/wy ~ —1 KBESI Tz, D
=213 7 Iidd T VREST, B-BIICHRT230LEZONLY, FOUEIZIRDRD -
BRLIEZBRZ-oTWVWE, ZOE—ZOBFIIRDILICEZONDL, FIAEREEETIZ, K&
VR FOIEFRBUT/D S VR FOFNICHRT 100 FENE V., IR0, BURRETO IS R iE
BREETIN S VR FRRECHTFOESL FIREILELZ SYFARTF Iy Vot ii#T 3
Tl B, o Ty ¥y(gw) DRERE =713, KEVHTFOEL S VF LRF VI ¥ VHTO
FRVBHIBRRICHET A EEX LM,

X1 (g, w) X52(q> W)
0.3 T T T T

0.25 | (a) —
0.2 | -
0.15 |- -

0.1 1
0.05

1
1

logo(w /w) logo(w/wo)

B 1 —BIL S NAERR ¥ (q,w), (a) DEVHLTF (s=1) (b) KEVILF (s=2)
72l n=n—-(1/2)". n=5~9

4. BR - BRERI 23T E

%&F. Bosse International Conference on Liquid and Amorphous Metals,
1995 £ 8 A, ¥A T
&F. Bosse EATFERE. 1995 F 9 A KK
&F. Bosse HAMEZS, 1995 4£ 9 A KK
£7F. Bosse Tohwa University Statistical Physics Meeting, 1995 £ 11 B &/
&£F. Bosse AF¥Ial—Ta VRS, 1995 F 11 A #iE
%£7F. Bosse Phys. Rev. E BBFE
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¥ 12,000 Theoretical study on polycyclic compounds

Oit %, Kib ®—. BL BE5L (dbkE)

1. BFEER - NE
BIEEIRVDES>TERLBERET o7, HDIVIEERERNPORECEALESRTAILEMOMEE,
BEFRE, A= XX —Z IR E Mz, HEOMEL LEDOIIKROEETHS, (1) REFMERHED
LTHREN-EY 7 [4. 2. 2] THRUFZ T Zid nbond shiftisomerism 2k > TAh2< &b
SDOHEE 1L 2 OFEMIEZ DB, BREZERHER L TVZ O nbond shiftisomer OFEx T RV F— &1
EOREN, (2) THEMRBEOLTHER SN t EENERAREREELY L5 3 LXTOVIF AV EOHEEL
BFREOHEN, (3) ZOoO_UEUVEMSETEMIZER SN [1. 1] XFvrarry 4 EEONXE
BB >TERTS 5. BLV 4 DUHFA U EOHELE L BEFIREOMREN,

LB ELCC

2. BB - HEFE

Gaussian 92 71 75 4D 3-21G, 6-31G* REBHEFE > THERHEILEZITV., IHITMP2 L~V
DEFRBLZEY ANz—REHEIC X > TEEER OB XX —ICRENE M T,

3. FFFEAR

(1) evzu [4. 2. 2] THRVEZ U OBERBIE. FREBRAFE (MNDO, AM1, PM3), 3
RBRF I (3 - 21G basis set) [E7° C,, MFD 1 BIL U C, FHD 2 B RN F—RBNMNIHIET D & %
RL, MO2NREEEETH-oT11E2 LY 54~122kcall mol BV RLXF—REIZHY TR L%
T, ZOHERRIL, BEEEAESRUVEVR/ ZERGE LD OAREREEE CHL Y72 [4. 2.
2] FTHARVETUNL OFEE LS TVWEI LERTHRADERERETFET D, €I TMP2 L AT
DOBEFHREEEY ANHERToCELITRMEMALEZ A, 122 LV 45~4.7 kcal/mol ZEIZ/2 D
ZEDBEALMNI R oT, T RAX—IIEERSE LT3-21G, 6-31G* OWTHERWTH RERVEE
BLagh, BEFHEZEZEE LAV SCFHEIR1 D XALF— 2B REL YV TE5EANH S L& h
B, 2IEINETHRHENTOVARVRAEERTHEN 1 LD RALF—2Z T keal/mol TH Y, FYRE
HEDEAIZ X - T n-bond shiftisomerism 12 & 5 V% 2 OANCEIT 2 Z LIXFREL E X b5,

(2) AT 2—HO_ERSE & longicyclic 22E51% LzM>D _EEA M 22 RMOT ML RLE
B3 1%, EDONAAFEEDOBERREREFI OB S, L AREVMELERETH D, 3-21G, 6-31G* LEENZ A
WABERELIZVTh S 3D, R RFT I LR L, ZOETOHENT A—F— (6-31G*
BiE{) 2RICRT, #ET 5 _EREAORTFRIERL 2374 ALEHARTHEMLE L TIELLELK
X RS EBFRERENFREINDN, D HOMO (-0.2947 au) 1ZELDOM-> D31 #4 D longicyclic KiE
SHEEIFID MO Th Y . xtFT 5731 A DRFEEEDHEAE I next HOMO (-0.3243 au) TH->T, H
OMO L D Z D= RN X —HEMIT A2 VIRV, FEHEOHESE bR ERS D MO i3 -0.3445 au O L~ V(Z
% Y natural sequence % #E L TW\WT, BEXTHMODMRE -RFE LV 7 ~<fEE L O through-bond FHEA/ER
12 & BHEN DOHERITIRD Hhiauy,

NRAESEMEERIZ LD HOMO O =X VX —¥M DO LANEBO LN &0, MHETHIAITFA &
WOWTHREEMZT, 3570 3¥~DOEHIZHE, —EEAHOERIBET2DICK L T—ERF&IR
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;1,334

1516 . .
) atomic charge: atomic charge:
1.327 Cy -00878 C, 0.0836
C, -0.1846 C, -0.1437
0.2035 H 0.3519
-458.79602 au -458.03118 au

1516 AM D 1460 A ICEMT 2 Z L &TR L, —F, M+ 2 _EfeORFHEME 2374 A 00525
03 AIHERT 5, BEMIINTRECE AT 50, BCBERERT LABRTF LIS FET B0
R UBLERFRT EITIHEBND 2V, BEEOELEBEROSMIL, RICR Lz L 5 2EMkD 2HEELE
R LT,

(3) BEZEB LEZOORVE UBNEHEMICHE Sh/-EEExbo [1. 1] "Fvrrrri4
. RICEHA DD TEREHER LIALEETHS, 4 DERITHIET B ER (Dewar ¥ V) FHEED
HBMICE B, ERLEAIITRERRAIZ L > TEROMIE ~LEHEh, 5 0RAERMISZ &
HEETHD, MERE, 3-216 EZEEHIC L 2BEREEIT o, SFE6-31G EEEKIC L 2HE
2TV, bbETADVIF AU RBICRNEMAT, 4 L5 DT RNVF—2F 3-21G FHE TiX 17.0 kcal/m
oldHV, 45 LVRELRD, 6-31G* FHETIEZ DT 8.7 kcallmol IZHE/INT 2 L DDRIEY 4 DF M
RELRD, ZTOZ LI, BX (Dewar N EY)) FEEOMEMMICL D4 ~DOEMWTIIE OEREIX
B LETRBL, BE, BEMIICLE5 ORELRV A OERERFPTH S, WMtBICL 2 EEE
BDNRT A—F—|ZKERERIIZVN, 6-31G* HE CIIBHE KA T HERED 2.364 A5 2.383 AlZ,
TR VBOERERE 2911 A0 D 2982 A ITHERT AEAAR O, 4 DY HTF A URBEIZON
T6-31G* BEEBHIZ L 2BERBLELITo T, BENRT A—F—D—# L atomic charge ZRIZTRT,
FARF R T HIBEREIL 2.364 A 525 2.065 A IZHE/N L, BOCEREEHRE TR L, BERSBEMICIE
LACERBISNRV I LITED THEEKEN, 4 DVDFA U BOEREZTD AT MR EZED TS,

3
2 1557 atomic charge: Cq - 0.3772; C, 0.0160; C3 -0.1923.
@ 1 H(1) 0.1842; H(3) 0.1865.
1.393 total energy - 536.96271

1.390
3
2 1500 2*  atomic charge: C; - 0.3470; Cp 0.0074; Cq - 0.1401.
1 H(1) 0.3048; H(3) 0.3208.
1.444 totalenergy - 536.34813
1.353

4. BER - HRERERITTE
Kb, Bl it BRLEFLE OREFES, 95%F3H K
o, kb, i+ BRLELFEC IEESRESR, 95FE3H FEH
I BIEEFEREE VRS A, 964#E1A EHE
. WA, B, KR J. Am. Chem. Soc., 117, 9804 - 9813 (1995).
k. xdb. &BF, WHE  J. Am. Chem. Soc. #FEH
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1 KR L UMHERIC 31 B AL RIS IC B 5 BB
o EC ¢ it (Theoretical Studies on Photochemical Reaction in Gas and Condensed Phases)
= 17,787
118,000 | BEAX  OXR R

[Fi] MED L—F—ERBEWOE LOERIZL Y, BFHEREOSTOHBERF AT I v 7 XD
WT ORI BES BEIN TV DD, TOMROIDICHBIH AN LENLTND, A7V
7 MIUTFHRAREF—=icx LT, ERBRUDFHEHERS LU TEAFHER SIC L - TR
{77,

[7raedicsid5a ks 7 v OREFERIG] AFFROBAIE, EBR, BROME LHE < DR
DD EMFIIIT DI VLT v (ICN) OABBESIGICH LT, 13 & A EFRFIORNT VT (An)F
BT DICNDHACERERTFRDOEN L EDO LD IR R P E2BR/RIICRITT L L TH D, HEE
T, ICN-ArDFHEERRT Vo Yy VOB, HFBNFHEO T /7 LADERE L. 0% AV THEEF
ArFIZ B B ICND HALEBIE OB/ 21TV, [HRG & DERBLBVICOWTE#R L, &E
Eix., BERArFIZRIT HICNDHALFEKIGEDRET 21TV, BUGDIRERFMEIC OV THRE L7,

ICN+106Ar'sD% (HE : 1.65g/em’) & B ABAL & U CEHIMERSM 2 L T, 1B —E(T=2540,60K)
DEFEBNFEEZBEATH I LICED . ICNOEBRREBIZEIT 2 ROEMEEEITV, EOMHEEZ AW
T, BERECTCII Pz M) — (FREZLIZI0008) 2ELE T, HEHEOHMC OV TIIMEEED
T —UR— MNI#HE LD TERET D,

BRECBTD M7V 7 M) —RIEARICRT 554 L ARk, DINCHEBIC T v 7&N5 b0, 2)
ICNFEIIC F T vy 7 END b D, HECNMA L BRIGHRICRBWTHN T LEY, TOBBEVISES<L
ZEDRRW, EEONTI Vs P KENEND I ERS o, LLARRE, B3IDFALTIIEBT
DMEBEN T2y ) — DG, BEFIZEWN D1 H -2 b DA, BEAD TIZI04 DL T &
PRVBALTEY, IHIHR) WKLV IROCHEEEPEEEINRTWDZ RN ooz, $/2, CNOE
fRx XX —DEEOREEL2R LIZOVWTHRF LI, ZhHDORBIZOWTIE, BIE, HXLRE
Yfiih TH 5,

[RF VAU DORBHACE LORBRE] AFARV DA — T ZAREM B LBV Fr7oF 0 b
b DAL FE SR DA 2 —D & LT, [IERCRIERNL ETEL DERMFENH D, L
LA s, ZThODHMEBIEICHT HEHTRERT U v VENRWD, FOMRICIIRER S
£\, RO BAILIERBRN S FHREHERS I OO FEAFHEIZLY . 2 b0 BEBIIT LT
HIRHRETEIT O Z L Th D, TOLDICEP, AEEIIERRYDFHEREIC LV AFAR DU R~
FTVANBHACDORT vy VB EE LI,

321GOEERBH A AWV TRHFEIL L W AF AR DU RAB LU S v A EOBERBELE{To7, K
WHRMEDTAFT Iy 7 ALBWTEELZNREBRES 22 BY (K1) . 2 bxfEAIcE X TAH
BEITHZ LIk, HERESIOMEREDORT VY VEERDEZ, 71, CIEHE TOCSFIZ R F
NRDTODABHEBIRT SO *"PEOH TIBFREE TEERE L,

=\ W o 7 ‘b
o O h
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BIHTH B, SR SNTHEETH SN,

MhEL 725,

IHIEVA— T URARBRMALIZRIT B RIGEZIZRBC=CEb Y Dhthf (1)
WTRH L7z E 25, SPRIER ¢ =900 TRT ¥ ¥ VT R F—BHBRIZR D
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LHOBEE LT, ABIULORT U Uy VEORD, FERT VY LVEDEFREELZEDH-H, EE

BEE. MODORYD S, CIFHEICRITACSFOIY Hia FHEFEDORER ENZETOND, 22,

hoo

REIZTWATOC9IZBIT A REFLZTFELTRY, -, RXDREEFTTH D,

[FFEREDRFE]

1)
2)
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KR,
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S ECT i Electronic structures, electron correlations and transport

?ﬁ‘; 70437 phenomena in advanced magnetic materials with low dimensions
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O LIR—8R (k- T) | FHEM (K- I) | FHEZ (BK-T) | MENEM (BAX-EHT
BEE) | REREE (BK-I)  mARED BX- D)

1) IREW - NE

B OWMM TEROESIC LY, F/ A7 — NV THEEHETE 2 L) Chhol, ZOEERHIL
LT, 2BRBMHEECRIT 2MESZBERD D, ZORDBFMITTOMMREEELPATIHICaY b —
NTEDRIIHD, INHZORBNTRHENZFHE TH 5 ERBTIEIA RN M s s
EDFERADFEE S L/2oTVD, TRODFMHITEALH»SL bER SN TRY . SBRMEMEEIS T
DM IEMROFRMEETT D LE>TND,

— 77, AEHMERBIROESIC & 0 BHIEEAER, (RRTTHEMEE, BEMERRLS ORI D BRI b
L. BIEEMOMES L HITHF LB RHEATWS, AREERICRIT BEERS, =0 FFA b
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ZDE I, SRR, BREER, (ERTHEEE, SERE T RN I ENZISAT 52 &
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i, EYEICR T AEFHEODR. T AT - A EBEOHREALPI LTV LERD D, £ T
AMEOBRNE, ZhoOMAICKT 5, TEEME, ERTt, EFHEER, E7HELEL TRER
BILEDLSZHEELTWAPEALNITAZ LR LY, HLVHEORHEH2HETIZ L. &
VI bLDOFZROYMME, FBEERZHTHH LS EEY 52 L Th 2,

2) IRAE - 5HEAE

BETHEORVRICH LTI, FTROBEL LLEBRTE2EDNIN =T 2EHTS, Z0F
RNV =T K U TR BB AR, BERER2C2ERAT S, —EEEN B BT 256
Wi, MEREZHETLIARZEH L, LERONIIHERSE21T),

3) MIEAR

3—1) HHEEZBROETHEE L rE

—ODREDHFET IR —RFREELD, FEIKIT—BRIEEDINBEFEEL, Zhd, ZORME
WEEIZRNDERDEIIOERE 2>oTWD, LrLENRL, ZOEAIRERICEDL I ICTHETS
PEH LM ENTIIWARY, BESBEOBEEICEEICKN 2 EROESIER. BKIERDRE (Wb
W3 C P PHESIENMR) OMELHLCTBICE, B—FRAAEIC L 2 ERIENOEREZ TR S
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FROWCOAELE, BEHEORKR, BEREEEIZILWVTS, WDWAENA—T v 7 AMENEETHD
T, BREBEEIAFEROKR LB MIETHZ ENRENE, i, ZOHEBRIKES I 2
L—va v ORRERLS—HL, CPADEENRHFICRVI LTSN, IOWEUMIL, Bk
ZREOHMSIEADR., P RNVPHRIC L DHRIBIPR bFA DI,
3—=2) wUHFA PROBEEHRR

BB OMREEAE ELZHER, S<hbWRIRTEenT 204 MIEBERBRILYIC
BWTHLRBEEIBIEAHENTWS, v F T4 MIRITHRERADHMKIETRHR (CMR) 2
ZOREFATHD, INIEPEICRITHEROMBEL LTOLZ2LT, ZORENREREHFETET D
O, ISAMEE» S bER STV, ZoRMBI, EFHEE., 8751 T 17 APEHITERATLL D
ThHY., ZNEDREERE, ATERFICHNIEDIRIEETIOROETRIERCEORERIELZ AL )
KTBUNENDD, Bxid, ZOROBEERS BRI DENNINV =T 2ETEHLE, Z0F
BININ =T VISR EEAT A Z LIk MERHOEERENRHHASNS Z LHL
DTl oTe, BICHKREBIH LT, BFOHECKREINEETHD Z LBH LM ENT, ZDiEE
SHEORRIT. BEMHESAECL > ThBER I,
3—3) EKkT=yv it OB TFIRE

2 HFA FREFIZROTHOBBEBERILHO, SEDIRICL-TELLIBEFRELHLNITT
BZZEKIE, INLORDEFHBE I EFREL OBMBEFEDIZOICHEETHD, Bxix, =v /i
BRI C & 5 Yoy CayBaNiOgiZ i L CHERIEE R AL LV Z DB FREDOHELIT o7z, TDFK
*wumaﬁ—&ﬁﬁQWofwé O—REFEZZNTEEDNIN =T U EETEHEL,

WX UTEIERI B AL A Uiz, TORR., ZORC F—7 SR —VidAesr 1 ORHE
&ﬁ&%®¢&§ﬁ75\xn&m®$~W%ﬂ%&LT%%%?;&#%E#Kénto:@ﬁ%
I, FHEFREERTAHINTWAF ¥ vy THANRS M ERSHRATI LD LR->TN D,
3 —4) EEEEADOEFIRE
BFHENEELRREERTRE LT, EFEFRRHD, TRHEOREVDPLIT & -V 4
FHRETESERENDZEBMOLAT NS, ZOMRETIEZ OEENIEEN B BIIEZEA L.
ITRRERARICRIT DR ANV F — B LA ~To, TORR, €0 L5 RIE=F X —Bhifgid, ﬁﬂtﬂ
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i L£20 O RIGHKRER, SEHE, BEEFID (LK)
1. BREW - RIS

(I) $FEE 5L Hénon-Heiles potential, O L potential 72 &) OEHHE, EFH T ADLELHTZE B
T, (1) FEEFAEBICSEOBYHELHELHL, ThOE2NRTD. (2) 5D Monodromy
Matrix @ Residue OIFEV 2T XLF— DL LTRD, £OHRE D LZNEROBEDRENEIC
DNTHAND, XARERIRY, SFREDEHEIED Bifurcations % #2260 TH 2,

(II) HEEBTO Hf 1A > OHH, EFHARGHEHAREERET, FEOBIEFE mIIMLT,
IRRESE T I even zparity states DA, 27V adiabatic potential ZFF2Z L1275, #-T, 58
BEB T CITED TEEOIRBMRIENTEET D Z L1272 D, IREN L ~VHEH R E BT 4 A DRFRHHID T
AEEIZ A2 B, LA L, MEEET T HY OFFZOWRITHATIE, S0/, £<4Thh TV 0niH
RTHB. UTOBRTHEEITY. (1) HREEETO Hf HHAFTRAOHE (1) BEEOMEIIXT S
chaos DEE DEAL% Poincaré surface of section Z{H > TH~5. (B) W OPOEERTHEEL R
HLU, =XLX -0k e UTresidue 2HE LT, FOHEOREMEZFARS. () BFERHICLs
INE—FHEETD. (2) BB TO Hf OFFHhFRAOHE (1) FED m T2 (even zparity
states DEFR) ZHD adiabatic potential ZFHETD. (1) BFRENIARS M OFEELT 5. (/) RE)
U U SRER DB S I Lo TE I BT B2 NI T 5.

2. BIRAE - SHEAE
Hénon-Heiles model ® Hamiltonian (%

1 1 1
H= E(pi +p2) + §(m2 +9%) + a(z?y - §y3),

Z LTS O HY @ Hamiltonian i

1 ? 1 1 1 1
H= 3@+ m)+ g5+ 50" = (0 + (e 2)) 7 = (0" + (2 - 20)) 3 4+ (= )
ThD, 220 & LTIRFIFINTTRA D32 EKEE B CRINTR D 1= BB D T8 S 125 B ks B 2
f£5. ZiH D Hamiltonian >5 % b 5 EB HF RN A BIEOIHNT, HIRLE2o0Z & (1) & (1)
EZRALNIZLTN, EEOHEIZBELT, AMr7al S MIFHER L L0 &2E 9 NE0H I 0E
72 Runge-Kutta-Gill &, 17FEESOYITN—FUVIIHFHTA 75 ) —0BHES 0 75 AR FRT 3,

3. HIERE

ZOBEEZBELT, WS OPDOEERRERLEN, BONEEORD, — 2T, RKeEsT, R
7 B EUZEEI 295, Hénon-Heiles Hamiltonian (DERIEEDYIKIREIT VT, HIEBRO—IHEE
FTHRANLUTITRT. Fig. 1iZE=10.0060 121 37 >0 UEIE LD 1/8:1/2 25 O IEERE R LT
%, Fig. 11213, R K- THIEEI S5, [EH#6E 1/8:1/2 D Y IZ 1 50 Birkhoff chain 2SFITUVY
5. £ L TZNidseparatrices DRRIZTEET D RLEFEHIENE 1/8:1/2:1/2 & Birkhoff chain D 1 >E &
2% 3 DODEEEHINIE 1/8:1/2:1/2 2> B> TV 5, Fig.2 id the bifurcation point Z(E=9.720) (3%
XHR (6) #BH) OFLEOEH#E 1/8 (Winding number P/Q % & OE#H#ENHT TP + Q = 0(mod

—189—



3) DEMETERT B ERIEIE) O the bifurcation tree D 1 EZ /R LTV 5, ZD453ikid the period-tripling
bifurcation TW172< . B UAHZFOMILO 3 SOHEPSLEDINIETHBZ LE2RL TS (Fig2D L
¥1Z the schematic diagram & L ORLTH B & H12), Fig. 313 Fig.2 D _EFD schematic diagram (27 &
NTWELIBRED 1 52 72T, e EROFEHE TR LN ERL TV D,

Fig.4 132 < DR ENTZRT 0 VIIE®D 1 §]& LTE=0.09 DRORT 4 LEE 47 LT 5, Fig5
IXE=0.05 DD BHEEDO/MEOIR S ER LTV 5, EAREEP=1,5,6,7,8,9 DRERITZTNZNELL,
B, BlUA, ANA, BZA, 2L TA=ZATRIN TS, Fig6-Fig8 IS HOHE SN EHEE

D1FERLTND

(ID) W2 B U CIEBRAEEAT o CRIZIC B MO ER R A5 TV,

Fig.1 E=10.0050

-0.005F °

I E— T

-1.06
Y

DY/DT

Fig.4 E=0.09

4. BE - HIRERXETE
(1) 2L, BB, R
(2) 1L, B, R
(3) #&&, Fl, R

A A E S
A A EE
AAYEYS
(4) BB, L, BE PAyEYS
(5) A, &R, R AAMEES

Fig.2

RN, N
(-3¢ P
09 '

Yi s ===

0.3f

DY/DT

0.2

Fig.5

FENE RIS
P E
A [ S
KoHES

Fig.3 E=9.7230

1/8 ombit ~*

-0.1f B -
-1 = 09

y -08

===

Fig.6 (E=0.200,P=3,Q=1)

S

Fig.7 (E=0.200,P=3,Q=1)

Fig.8 (E=0.200,P=3,Q=1)

1995478 BEKR%
19954 7H BiXY¥
199547 BHEXY

199598 KIRMIFIAZ

KOSFE 1995498 ABRIFsLA
(6) J. Ozaki and S. Kurosaki Progress of Theoretical Physics V.95 519-529(1996)
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1. HIY
Bednririalb—varolkbdFEEoRWS FRART oy VIBROMEEZIT>TE R, K
EEIE, ab initioXTIELUEERR LKL, AFEIXab initio MOEDOHHEALANTR
THEBZEITY) ZEICEY ., A TFEARPRKERDTOHELHRETEIBETHECHAELLD> LT
LOTHD, HEREIL, BROBEEZANS OIS LKICRDZ bRV, ab init
io MOHBZOLDIZHAD L KIBICEMTE D, £, ATV VY VERERBFHRTHAETES
Tl EEMOHDRT AT EGRVDIUERRNWI L, REOHEERH D, LT, FiEcOW1T
fEBLIZIR A~ B,

2. ab initio_TiELE
NGFROFO-FFRBEVCSF (FFRT) ONIN =T LTERERH [ L H j&K
DEITEHT D,

H, = H°+Z{Jdrpj |r r|—

}

S, HOFPGDREDO D FE RS FXTOANILV =T U THB, 2T, TRUHNSFHO—
%%t:%%®A:WFa7/ﬂ\ib@@N—lituN—Zﬁ%#6®%%ﬁT/v¥w%ahT
NWh, TREDNILR=F U ERANTELNDE S FBLIV S FORIILX—FFNEFNE 1B
LQE [ JELT5L . NYFORZIAF— EZIN A LERIICKRD L 5 ICFHETE 5,

E=Y E,-(N- 225

I>J

H,=H)+ Z {Jder lr r|—

ThERTEL LRSS, BMARXTIER LI LY AHFEESGFROSERT Uy LOR,
SBHEEROEBHREER LIZETNICRS TS, REEEKDGTI T AZ—OBEHRIIHE
ALEERER, ZERRT A D60~90%%HNA—LTEY, +HHRTEDEUTHD Z L 13HE
nHLNIZ, (R)
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£ KIBEOIERT v, BfIlIkcal/mol, ¥EIMWNIZ 3—2 1 GEEIZLSD
ab initio MO FHED#E,

E‘Q, “ ﬁ’Q\ (8)
l/ﬁ ., \H\
/ H O—H-- g
Wi (V123 AV ,f\H .............. .$..H Wi
() —35.1%{—36.44) -5.21(-6. 49)
(8) | -19.81(-19.:46) | +0.72(+1.07) VR
(C) | -16.22(-15.78) | +1.15(+1.59) P
Mo A* LN

K=EZBED3I>OEE

3. 5%OBRE

Ab initioX7TiEER. BFHURT VUYL THY, BERT Uy LEDNRYORBRESA
TNBRZE, FEHOHEZNRNTA—F2—HIEEnI s, HERMIEZERAMTEEICNE 535
AEFEICHEBATHALEXD, BEDab initio MOFEIZHNTHERMEZKIEIZEHET
5, HRMICE, 3—21GEETKI0O0ODFOERNBH1 FERELENDIRIAARTHD, S HIT,
R7 L IMNICHETRE L VWO T, BHABEHEREFRT A itk v BRI EEILTE S,
T, AFEEDSTFEI7I7AVNMIREILTTZ S 7 A MEMEERICH L TERTAZ LI2ED,
RKERDFOHBEIANDZ LN TEBED, HFNESTFRRT vy VERSICHEZ 2 FIEICH R
NEBD, KB, RIEAEDF. TAa—AGFRT I BAFET7 77 A2 MESEIL TARERIETHE
EEE%ITo7EZA ab initi ot HOBRLFEFITEWVERPBEONDZLEZTTICHRL
Tn5d,
BEZOHFEOEROEDO T 7T AEBBEPTHEIN, KFEOEHMNRE LTX, OFFHHE
DRy X I, QWK WIROWE LW, OWIREE. OBBEBIEREOMORE ST,
®ORTF Kie LAEBBEE RS T, BB LD,

4. FF - HEGRX

MR, B, Ll D TEERAHRSE. 958104 e
&I, Jbil. Mol. Simulation, 16,275(1996)

NE, HE. dLil. ERE. J Chem. Phys., 103, 9274(1995)
WA, EER, AR, ERE, BA, dbil. Angew. Chem. , FIRIH
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%= 4],86% | Theoretical Studies on the Electronic Structure of Molecules and the Potential Energy
# 40,000 Surfaces of Chemical Reactions

OWEME (AKEHRIUL) - FEBE (BAAMER | BEEZ (BAAHIER)

1. FigEm

REFFEHE, ARLERIG. HEBEREFARHOAREBREORT v ¥ v VEH L EERNFSTFHEEC LT
FEL. 2ORF Uy VEAOUEYXRTAETFHRFLHL LT A I LI o T, HFERETCRICERET O
HRRL L HEREB/LEEFHNE LTV D, REBIRROBEICOWVTHRWRE 21To /. 1) 4 EEBRE
BA& 0k hFF el st L 74 VESDEFVERIGBRICBIIABADF L7 14 Vi ADIE,
2) TVELBICT ) VSmEEKE RNV AT VT FORIBIZOWTITo 72,

2. WAk - SHEHE

ERDEFWVEIBICOWT, ZORIEY., £BY. ERIREBOHEEREL% Gaussian V) — X % fl Vv -RHF,
MP2IETITo 7o FOMEEFHAWT, BEFHEOED L LV EREOEVWIANVY -5 E%Tolz, AT —%R
T4 A7 BETEII EEEBEN LB L L2 VWRHFERMP2E & 2 BRI, BLCHENDT -2
F=varTiihoko —H. HLDATY —REHRERIONDTEL 74 A FHMITHR L  BHIFHEOITL
% post-Hartree-FockEt 135 FHIEH B~ ¥ — TIT o 72,

3. WREBE

1) Aot 8ERIcEbaF L7 4 YEAERD

Faid, ThET, 4EOIEBEE (Ti, Zr, HY) SEMEL AVt L 7 4 Y EAOERIBROE T IVEE
ELTIF LYy OEB— A FVEE~OEASIGEIY LW, 2O BEERA<s L LdIc, 7uELVVEA
TOMEK, FBBREORIBBES T HENELHVTHLMILTEL, o TV FOH <Y T Ak
RICEBA V7 4 VESERISERICOVTHRET Lo AEEE, COMERICBREOEBEIRD 572012,
M-MefEA&~DIF LV, 7LV, AFVUVOFBARIG,. BLU, BEADE2EBOET NV E LTM-PiEEN
DXFVy, 7ullL /AR L (1) » RIDOBEEBRBIE ZICH2PEFEHFEC L > TERTD
20, COMBCEL BT AOCE 2EEORARICOBERIERIT) T LRLEATH S, ThFET, HEic
T 2BFHBEOMBIEAE {2, HFEKR L 2% Fa#L £ MP3, MP4SDQEMEIZ & o T, QCIVAVOKIG
DIFINVE—ZENWLDERBLIENTELIENbhroTWS,

2

/§%: ., CHR /§?>
HoS —CHaR' + || — HaSi  M—CHuR! )

M=Zr*, Hf*  R3=CH,CHR2CH,R', CHR2CH,CH,R!

F L7 4 VAL LDBARETIE, BREOHEBICL-T, AF—L1IERTZODHEAE— FHFTETDH
bo ZITHIGT A4V 7 4 VR LBRIREOMEE L T L) FRBRE D R0 MEZrroREER 1ITRT,
7Bu ¥l Y (R2=CH;) AT, primary insertion® 5 ASHEMAL T AV F— KV, ZOERIZT TIT, CI,TiCHs*
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DFEIGTHRR, BFIC S IAEMIC D secondary
insertion?’F F| THH I & T bhoTWVEH, TD .
HERELBOMMEI BOR UM ETRT bOTH S b, cpR! 3 P
FOEVHA B, TF LA LY bIEHILT jM 42 M

Scheme 1

\ ,7CH‘R By
CH R2

WE¥—PREN, ThiF, =FLrEe7TOELYD
EKEAEIPEREIIL, ZFLURIRMICERT S
V) ERBRE T, TRELVOAFIVE
BEFRSYHD, FL T4 VER R T BN, primary insertion secondary insertion
BIETBREOBEATIE I WANEIL L E T

%,

TV F VEEAH,SiCpyM+—CHRIND 2 BEH DA L 7 14 VDAL down-hill TH ) . FEMALT AN F -2 QEE
Live —h, HARIGCOERELZ AV F—1E, 7 kcal/moll EdH % (RI=CHs) o THid, % 1 BEOEAKIE
CEMMICE LTS ), BERBEIA V74 VOBATHA I LERL, V7 4 VA down-hill T 2 LD
DFTOEtE L 32 B 5,

#1. Kol o 5 O 4 )V ¥ — (kcal/mol)?)

Y-agostic

Rl  R2 c;ﬁggx TS Jﬁﬁgﬁx AEt
H H -294  -19.5 9.9
H CHz» 2306 175 332 13.1
H CH;0) -30.1 -12.8 -29.6 17.3
CHs H ~19.0  -125 -28.9 6.5
CHs CHg» 222 -139 -29.7 8.3

a) Calculated at MP3 level at the RHF optimized structures.
b) Primary insertion.c) Secondary insertion.

2) AFVBLUTT ) VSmEERE RNV AT VT FORIG

TVENS Y FFA FEFICED T P OBTREEELS V5 4 FIEFOERIGTH S, /2, 7 IVElHE
DG ERALEMCERRRIETH b, EFVRIE2aL2bid, FREFNHRIVATIVFE FOSm-A FIVESR.
Sm-7 ) VEEE~DIEATH 5,

Cp,Sm-CHj3 + HyC=0 —  CpSm-OCH,CHj3 (2a)
Cp,Sm —>> + H,C=0 —»  CpSm-OCH,CH;CH=CH, (2b)

SEIIREEREICHE L HETIT 272, $hbb, Dolghil & o> THRE N, SspdéspBlii L BT % H b DICE
BIolh)ZHh, METTEEERITLEIECPR AW, RUHFETHERBELZITY L3tic, RitalconT
WIMP2#: T b S REL 21T o 720
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E(kcal/mol)
Reactants

\ Product

-63.8

B1 Kig2andMP2L RV CROZ-E#LESE (A) ERF VI vy v i
F—7T7 1=, o ZAIRHFL NIV O,

B 1RG22 FIGH . wV A7 FEEhmk, BBIRE (TS) . EEPOHE L MP2L XV TORE
DRERF VYA NVIAINEF—-TOT 4 = VERT, T, 23.0kcal/molDFEE L AN X — 2O T VT FEAd
BAITEET D, COFMGKTRBREDHELEEFIHSMICEM LTV 5, RIEWOSmIt+2. 120k X R EBH*
FoTwa7z®, B LAZRVATVTE FIZELIHBL, dVAT7 VT FRELEDEEMZ+0.60% 5+0.79
CETHWE L, SmMO/NELRBERMEDLDIZ, AFNVEZ-0T5ORBHH-TBY, AVATILFL FRE
NORBAIMCER L BHSAE LTVD, EEPOT M F VEEDOHEEY R TASL L, Sm-OESIISm-CES &
CHRTO4ADE Y, Ty TORIGII63.8keal/mold V) K& L R#M L IO, Thbid, L{gbhi-50%
FAFEBEOBMBOEREEZOND, BFRELHFNTL L, SmOBARIBIZRERA A VESTH Y,
NP DEVSm-OER DL LTS, TOKRELRBHME | REMNIMIFEHRELBERHOSLA E D5, 3.4kcal
/MOl DAL VFEMAL L AN F — TRIED D s KERRBEMOL- DI, BRREBOHEEZIL., KIEWORVLT VT
FERIIE VY, F2ICTEBCCOHRE (2.90298A) HIEHICE L, HCOT7 5 7 AV FDC=0E MU TV
WAL HyCORCORA I LN ICHERL, rBLESHERBIBMLL T, HARGICHED LviiEx L > T
%,

RIG 20D REIBEL RTF VY VIR VF -7 T4 = VER2ICRT. 7INVEEATIE, nBEBLU.
B L7Z2Z2o0T7 ) VENFOBENELONS, LEL, 20TV VEEED ¢ BlIEIZ, Sm-C-C-COZHAR
IBOEERET A LI Lo TORMEL NB BN LEE T, ~ BAHEE L Y 28kcal/mol RRETH 5, 7 7V
$AROT ) VEMTFIE, SmALDEFOMRGIZL o T-0670EBHEHOH, TUND s FFHEI LT EN
BEBH, CORBHIRZOOKBREICSW LTV,

CORIGDBRKETIE, ZOo0HEOTHERENH D, M2 ICRT L) %4 BRBEBRETSHL 6 BREBRK
BB(TS2)E T b, TSHIRIB L DA FNVEICEVENPBRLAEDEZHIEWTEDL, £, BEICE-T
CD2ODBBIREOHMENHFET A LIRENL, LLEL0BBRETL 7 ) VEMFDZONCCHEADIE
BEZEL L 2L, o T NVEDOFSIAR LML, TSITIR, 7 U VEMNTF DOCCH &M DEVNT0.04A Lk L,
r TUNOBEEBLIEL TS, —F, TS2TIREHDOEVIZ0I3A L KREL, TOTS207 Y VERFIZKE
o TIUNMEEZFoTWAILERLTWVAS,

ZODNEBRKEDS L, rBUEWT Y VEMFEZEOTS10DF9%99.3 keal/molZETH 1) . TS1% 85 RIS
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E(MP2)(kcal/mol)

2 KG2boRREM (4) . Hk (5) . BHRE (TS) . K
¥ (6) ORHFEBILEEQR) EMP2ET ¥ ¥ ¥y VI A VFE—F 1
T4 =)

DFBERNTH S, TOIRIVF—EIE, o 7YKL “6c 7 VEE OIFAVF-FIZETIEILVY, 7
Y VEMNFOSMNDEMNOBNIILSDDLEIONS, EERIMICIX, 720D L) 2 EHVEREHICIIC
WNETHEBRPIBONTND, BRITETHESNZ LIS, BFHHEZT D6 TITS1E 82 KISRER O FH 5
BHTHEH, TINVEHPEBVWERENFET LHAICIHONCTSIOR B AdH o THE Y, BRIREIZTS2,
bLCI, BREDHEBSICHUTTSIETS 2O OHEL L5 L FHENS,

4. BE - BEERIITE

HHE, HLEHRE, ®H, 954F6A

FH, 5&, 5 FHEREEHRS. e, 95498

R, Maseras, HH., g, SFHEREHRS, A, 95498
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DEFBEBEBRELITHELOA, EEZS FIAIR VLV FEFHRHOFLICEBEBICMAET S E0NbHh -
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Fo THELRVEY - IVHRBROBERNT TR L TRV, TNV ¥y -ERE K
DNTRESKFTFTORBRELSHMINALIDOD, AHFTOREHEBEIRKIZASHTINE
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BAITH S,
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cl cl (a)
...... Cl——Cl RRR o p— | <(£
(1) On Center (2) On Atom (3) On Bond (4) Resting

X 1. Benzene-Cl2 $8{AD uJhE/T#EE
(HE) NVEV-BREKOETNVELTUTO4EHEAEZZ77, (1) On Center
(Csv)s (2) On Atom (Cs), (3) On Bond (Cs)& L T (4) Resting (a), (b)TH 3 (X
1) o EU®IiTRestricted Hartree-Fock (RHF) #E T, % JEMBICSTO-3GEALWTH &% &
BALUI, ZOBRBT. (4) ORestingEFILid(a), (D)E BRI LERELT, NPy
RICHEBMUAERERS TREEENZFHRICE I ENDbh >, £, (1) ®On Center ¥
A7 3REBBEHNOER (E mode ; -4.78icm™ 1) 6 I ATRANWI ERDbh - 72,
(2) &£ (3) Feheh, BEFEMOBER, SS/NILECHEEHH (On Atom ; 3.51/ cm”?,
On Bond ; 3.95i cm™!) WROM %k, £ T, SEHEEOAKBOMBAEMEL LT, X541
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Plesset BB (MP2) T, EJEMEICMP2/DZP+ (+iddiffuse sp B #) 2 BACTHERELE
ED, FRIZCLRFLRLOPERBE LB TSHMWT (1) ®On Center 71 TITD
WTHRBEDOURNVTHEERBEAL L, BEHER. 2 FHEREFOSP2E LT HSPEA
U . GAUSSIAN 94 0/ 5 ANy — VTR - I,

(BERERUBR) SERERICK D REAZRIF-—HF/STO-3GL RNV TRIBHETER
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mol, On Bond %% -20.0 kJ/molTHH, LT MIZ0n Atom¥ 4 THEEEN -2, On Atom
54 7&0n Bondy 4 PORBEAHEELER 21IC7RF, On Atomy  FiZki} B HREHE D5+
FEEIZ3.003ATH B, Chidd&F TODOn Centery f 7 TOR VL L EHEEDEH, 3.284
D bHEV, FHEROMEBE. XRVEVOREFRFOEETRAEL, bFEric) v 7o H i
AoTWb, HESFITHIFBCI-CIEEHIZ2.040AT, T OEES FOFEME. 2.031A kD
BOLITMNICELW RUVPUVROERBRICLDIEARITIEALALS, C-CHEIZ, FHoR Y
BUMLA05ATHBDICH L, BIETIZL.405051.407A, AEDEHS bR A0.06 deg. TH
5, RIZOn Bond¥ A FTH HM, HESFRC-CHEADEZ.019ADEZAItH Y, BEHED
C-CIE#33.100ATH 35, HFES FDOCI-ClE#IZ, On AtomZ A 7 LR L2.040ATH 3,
Fh. BUREBRICLERVEVREODESABOn Atom ¥ A T LR, FLA LN, On Atom ¥
A7, 0nBondZ A FEBIT. WHHEIICsTERELTH S, LEMP2/DZP+ LRIV TOREMR
WRIHABESHOHD Y THEMN S TERE Mo, NV Ey —HEHKDKochanski 5D ET
{$0n Bond 7 A 7R EREERL >TWBEN, LUEDESIZ0n Atom¥ 4 7 &0n Bond¥ 4 7
BIBEALEZRNVF-ZNE . Kochanski 5 3#ERBMAL TR EBEZ B L, 4H
DHERDIENRLYTHBEEZ SN S, /H0n CenterOFERITHEOHS L. BT LI,

2.063 2063  RHF/STO-3G
2,041 2040  MP2/DZP+d
L4108

Y 3.014

1.387

1.406 1.406

(2) [On Atom] (3) [On Bond]

B2 Benzene-Cl$E kD RE#E
ZOfftic [2] HCaS(n=1-4)O & EETFRBICHETIHEAMAL [3] CrSTRT
HCnS*(n=1-4)OHELEFRBICHTIERBNAL ZHIH -7
(% - HRFEHEE]
A, & H 1995 THER AT RE. 964 9H MA
RiE. BN Bull. Chem. Soc. Jpn. &% F &
A, A, BH Chem. Phys. Lett. BRMTE
Z DM, Quantum Chemistry Literature Data Base (QCLDB)D#R&E X 1T > 72,
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7z 940 fsh 5#955 fsTId, i, EREBE HICT T FNABHL R LHBECESNED, BEMICIILHE
EENESTIIH 5, EREEORENHET 200 SMEIE 2 E—INR o5, —F, 176 fsfHEiC
Rena%E 33—/ RUEEESHOMEE—BRL TS, AP EKEIL, B/E, FIKOEHND 3 RBATEIEN
SRORFEBENDBBE LU TRASND ZEEHSHIILEZ. TORMICETIE, OKERISSOIRE DN S
FA4FIyAFab—L > MIREE NS FRIRE OdephasingB KO E BB L £ X 515, ERIC, Hig
EENIRERS & BRE, MEEESINMER > ZRERE (exp(-t/1) exp(-AT/2) sin(wt)) LBEROERE
DETIEMTES, ZIT tdab—L 2 AZET(EI—)dephasing rate, olZ IR, ANTREEICK VIR
BEMNDH LU TWBRE—ENDERL TV, Wi, EREESHIULOBEETETD I L, S TFHEER
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BAETIE, BEOE—., RE—HIZDWTREBLSCEMEDY 1 FI 7 ZA2HHT 5 T LI DR,
LEVBROFEGHANEZANTHLOMITEIENTES, FIXIE. 5ROTT ML 3 R o RIHERIRE
BTHBIENDTRL, IROSKIIIRESNZNRATHIRED S EOXSITAREMLLIENEVWITHNDH
0., ROBEHTIIEANWTROEND, ZOEITLDFEMRY 1T I AOMTNFIRERD, RIEMHEE
VERZ2ETHRORERTNZIMMET 22012, TUN RMERAWEROANT T ATFIORREH/ZITRD,
BETHET S /0SS L2ERLEZ. £, BEETHENALTE I EICKD, BERICRAKY v 7/
TSRO ENB, KETIVTURIZOWTRHEKRFNY ¥ 7 7HEREHRNCR> TROZECS, 7
WO RICHREEHENTRLRENMTIHENRZ O TNB I ENN Mo, BROEREI NI, REMST
FIZEL CROFEMET 1 FIVAZRBRUTED, B—, RE—HONBEZTTRRL, KOBEHWRST 1)
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» BT AT HCEW OIS L W ET 5B TS0

A EF4 a6
S 17 70] Quantum Chemical Study of the Reactivity and Physical Properties of
% 40,000

p-electron-containing Compounds

Ol # GRLKRI) , BN F (KLKT) , Z#2x (KIKI)

1. BiZEE8 - AE

AHEREO BN, « EFRCEWORT SRR FTEERLETFYEL EFUEAEICIVAS2ICL, 5F
REMPUCRENC A A AR 2 /AL THE. UTO620F—<2bKY), WFhdEL LTab initiodF
BERHEICE OV 2 EO TS L 1. BEKUSOERIIIE, 2. 74 R LAWOE L KISHICET %
HEEOETZE, 3. BN —Y U IRBOMEBRNME, 4. 1A EELEYO FF - tICET A ERRE, 5.
A7+ by 2RI A BEmAATE, 6. JFFRELFHROBERMTE. LT, 2, 5, 6120w
THET 5.

2. WrgRAHME - FHE %

ab initioZ>FELERTHIL, FHIFTA DGaussian92B L 9470 75 Lky =T FIZHV . 74 RLE
WO L FUSMEIZBE T 2BRTE T, YV 92 2u 77y OBTRIREGICE T 2Bk, BERIKE B
BAEOHE L, HKEHIZ6-31G" % H\vy, HF, MP2, CASSCF, CCSD(T), B3LYPD& L N TRz, FEHE
SR OHBTETIE, R =D/ <55 3BERDOEF VIOV THF/6-31G" L~V THEER#E{L S
X UHRBANT (CPHF) 12X > T2 ROBHBEREZ KDL, A7+ b2 03 v 7 {bEWICEET 2 BHRHET
i, FRBMFECTHLAMUCLZ2EHE LTV, 7077 MIENTHRILA R 7 PV EEET 570 1Ctime-
dependent Hartree-Fock (TDHF) 5% MOPACIZHI7z 1A R A TR,

3. FFgERE
3. 1. A FEYOMHEE & FUSTEIC§ % EaRIATSE.

T A FRCEYOBEFRIRTIGIE, TETERNICOHERBWICDIIEAEMEIN TR, 22 TRAE,
YIUTTFUD2ODREE I AETEEMRZ 12V 5707 b3 OBEFRIRKIS 2 BURFE 2 1T-
T&7. DHiORADOHETY Y I 077 Y OBRBFIZHFL NV T3 BEEHARERE R LI b, &
& HIHkA 2 LNV OFEEAVEZITo7%2. BONARNIANVF—ELZELITRT. HREIIHFL
NOFHETIE 3 BEEARERE RS ko7, 2, WFROFETI VI 7u 77 VIdHRE LY QAR
HOHH41kcal/ molBETH B I EDVHAS M E R o2, T, ¥ 27u7F v CERBETHEV AT VLY
DFVRETHD L EZBOHRTHS., I, TAROBACLYVHBROEFAINE kol by
WiasdbonskEzEzons., i, BHBERIS (conrotatory) DIEEILT R IV F —idd4kcal/mol TH o7z, Bh b,
CAS, CCSD(T)& BEEVEEUEBILYPOMERIIHEHWRV—HERL, 71 FILEWOME~OEREIEEED

TS DM REMEATRIR S NS,
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£1. Vvovrury v OBFERIE (kcal/mol)
species HF? Mp22 Mp32 CISD? CAS  MP2(full) CAS-PT2 B3LYP CCSD(T)

closed 0 0 0 0 0 0 0 0 0
open (S) 554 43.1 45.4 44.8 41.6 42.9 46.5 41.4 41.4
open (T) 384 52.2 51.8 50.9 46.3 52.4 52.9 51.1 51.5
TS 60.5 45.7 48.2 48.1 44.0 49.8 44.0

At HF/6-31G* optimized geometry

3. 2. FEMRIIERDROBEERITZE.

BRI, S-S E U TH S L5 poly(hydroxybenzoic acid) (PHBA) 258\ 2 ROIEMIEXRFSIESH A L
PEBIZENRRENTWS, £2°C, PHBADEFVE LT, £/ 7—, 2B, 3EBBIOVWTRELRT Y
TA—RX = ark 2 ROBHSBEROFTEEHF/6-31G" LNV TITo/z. TOME, BRERIV I+ —A—T 3
ViC2fEEH Y, 3EREOEBHSBMEILE 2 RO FEIR % R T p-nitroanilinelZIEHT 5 Z L AL P &
% o7, PHBARIEFE TH Y, HEPMITVELIEZIIL VI LEDS, BV 2 ROFRIEAENRELRT
BEHEZ4HESICHLPIZL TV FETH S,

3. 3. BRI+ Fru v s LAWICET 5 HERIIE.

ENTTRRILA RS bV ERFHET 5 72D I TDHFE E MOPACIZHT 72 I ARA T, BoN- 70T T ADM
REEZFND DI, BMAKT + M7 a3 v 2MbEWZELRENEELRY, AMI L)L CHEERELE X
R7 MVOREZIT o7z, CNDO/SRINDO/SIZHA, BN BINHEAKE (Amax) SIRBITEEE, & biC
EHME (A max& 5 TFHREHRE) ERVWHBEERL.

4. BFE - HEERTEFE

A, B3, AR, &R, &E, KF, b b, 3208, LB S5 FFRES199545 AR
W, HE, R, A, £k, ARIL Feb¥itma199547 B 5K

A, AR, BN, BN, RE, 21, 1% SFEERAHREA1995E9F G
A, /NRIL, g, L% SHEFA1995410 A IR

A, /AR, 748, L% Pacifichem '95 19954E12 F Hawaii

BH, A, £k, ARIL, KT, & AL #S#EFRE1996F6 3 RRKETE
NA, 2H, £, ARWL, KT, & AL SEFEHHEA1996E7HARRETFE
MW, Al # SFEEREHHRA19965E 10 WNERTE

JIIA, W% J.Phys. Org. Chem. #F5 T8

A, 7A€, WW# Can.]. Chem. HFETE
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jg:&ﬁaixy—wﬁﬁﬁﬁk%%ﬁ%
|/u\ EFS 76 |

.% 115,962 | Geometrical and Electronic Structures of Binary Clusters
[FF 114,800 4

OF =, hig % B 4F R\ W, £9 FL (BERBXRET)

FrMITLAEBEFETLBI T vREREFEMNMLL
YAV ISAY—BEAFTVORMELE L EFRE

1B EH - AR

BFME5EE£THLF M) T AEFEZ 1IEMMLE ) aydES 525 — (SipNa)
T Na BEFDOIMBFA VIV FAY— Sin N E2ZOoNB20, ZOEFREN
VAV I FGAY —HAF Y Sip) DEWNETAHIEHNER - BHROMHEPHLHLPIZS
NTWb, . ZOEAF Y (SipgNa) K2WTRHEFISEF TP TWE, —F., B
FRBIETHL Iy EEFE 1AM LAEY Y a5 A5 —BA TV SigF) Tk, £DOET
IREEDS Sip DETFRELEULTVWAEI L2 RTHEREIAETFSAELLBONTVDS, KIFRET
IBETAE % &t abinitio FHEIC X D, THASHMS T A S — (SipF :n=2-4) RUT TR ¥ —H A
v (SipNa™, SipF™ : n=2-7) DETHEEEREL, YV IV I TR —LDHBEITo 1,
2. FtE AT

SipNa, SigF & UF SipF~ 122V T, MP2 #IC & Y BEFHBEO%E 2 ) A ook ER#E L
%4T o072, 7. MP4EZ AV THKBEREB O AV F — R UMBEFBRMD ZHRE L,
EEBHICIE 6-31G* RV, T SipF DBEFBAMNICOWTIE 6-3114G* x i/, FHET
1 %5 A: GAUSSIAN 92, GAUSSIAN 94)
3. BEgEsE
3V 3Y - FRI)ILIFTAI—BEAL T ITDNT

SipNa™ (n=4-7) DHBEF A7 PV H 5B LRI SipNa DEFHMN % Sip DFNE BT S
. n=4,56 CTit Na EFOMIMIE Y BFBEMNIMET T 525 n=7 TRHFWCLEFTHEN)
KRB SN TS, abinitio SHEIC X AHEERBILOKE, 7 TR —POMEEFF2MEE %>
72 SigNa™ I2B VT SipNa FiEZ7 5 2 7 — L [FRRIC Sip BHEOHMIC Na R F2%E § HHEED
RETHHI LD o7, SigNa™ (n=4, 5, 6) (BT Na B FOEAET HHMED SipNa &[] L

25

Si7Na” (Csy, 'A1)
Na @ Apex-site type SizNa™ (Cyy, 'A4)
Bridge-site type

n
=)

Electron Affinity (eV)
o

-
o

2 3 4 5 6 7 8
18i-2Si 2.905 A  1Si-2Si 2511 A 1Si-28i 3.296 A Number of Si atom (n)

. o b bk QN oy 2 Sin& SinNa QEFEMA
1 BE{EE N Si; LU SiNa O u: Sin (RER{H) o: SioNa (REA()

o: SinNa (Et&18, MP4/6-31G*)

-
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{, 2200 SiEFITxt L TEMICHKAE T 5 bridge-site type PREEIL R 072, T2 TNHDY
FAF =T NaBF 5 DOER L BWBE)IHE X T Sip OLUMO I[CHY T 2EEL WS 572
B, Sip £ DD SipgNa DEFHMPIPEL 25 T EPFHES N0z, FRIIHT LT Sig 3 REHE
L VRIMHICHERICRER Y TAY —THA2D, NaRFOMFINC & ) KEEFA° Siy B#
PIC LR S 0T 1Si-28i B O BEBEAE U5 L RNE I 7% B (SiyNa : bridge-site type)o L %> L
Si7Na™ (apex-site type) Tl Na JR 74 b OB BENIHE & 12K {, BERLIRDRICE LDOLR
Bl RENTS (HM1) o ZDkR., apex-site type D Si7Na IZ BT A EFHMNITEL &0,
EBRERZBEHTAZ DYoo (K2) ©
32303 Y - 79ERURIFAI—RBRUPZEDAL + L IZDWVT
B3 ICHRBEILENT SipF- 7 T AY —BAF YR Sip BHEY T A5 — (n=2-4) DHREZEMHE

ZRT o SinfF- 75 A% —B4 F Y OBEFIREIR n=2-7 ITBWTITRT—EEHTHo72, FEFIE
Sin DTERCEBEEAL, TOBEZIZL ALENL ISRV, Si-FEOFEEIE FETFD 2p, HlE

Si-FEEOHIAE z 8L T5) 285 o AMHEDMIC, 2px KU 2py HLEIC X 5 n i &M
BEICL o TOMILENT WS, F/2, VIV 2 TFRAY =05 FEF~DER L ENBEHH
BEN, BT SipF (n23) D Si L FEHEOBETFIREL Sip b2 FA 5 —OBFREIIHILT 5
CEFHLRPC oz, T, BIEICI > THONHABETHMNOMEITERMBELIFEICE <
—HTEHEI ol (K1) o

SioF” Cuy Ts+ SigF”
Cov, 'Aq
[‘]

&1 SinF BB TN (eV)

size (n) Experiment  Calculation

s|2 Do, 311, Siz Coy, 'A Siy

2 1.9910.28 2.102
3 2.23+0.07 2.189
4 2.5710.18 2.462
3 SBILE N7 Sin & SiF O (n=2-4)

4. R - MRERE -3 FE

(118, £, HI§, &H, ¥ J. Chem. Phys. FElIfH

1AM, &, i, 5H, ¥ Chem. Phys. Lett. B FE

BUIMR, RE, B, &H, HI§, #  J. Chem. Phys. &+

[41}, PIE, EH, ¥ SFFEEREHRE, 19954697, &

[S1HHH, &, WIg, 5H, ¥ SFTHBEREHRE, 1995498, &

[61F, W&, =H, ¥ The 1995 International Chemical Congress of Pacific Basin
Societies (PACIFICHEM '95), 1995412 H, Hawaii
(71, g, 5H, ¥ BRI ILA(7ITA5—FFORZE '95), 19964E1 8, ik
B1F, HI§, EH, ¥ HARMESETOERFESR, 19964838, BE
(U EoB%IE, 2FHOERI V-7 L O*FAHEICL YV FTbhiz, )
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HIFEROVRT VY v )L EZRVNC D FEINFEDBEHR

4~ ERY mi

% 159389 } Development of a semiempirical potential molecular dynamics method.

# 150,000

EHRE, BIES (BUSEBRAFETZEHATERD

1. BRBH - "B

DFBHEXCBREF (DF) HICBHOHEISHECETIVRT Y Y »IVEES | REBECHHDIDN
BELEMD FESHENRE T IROHBIHOE CHERAICIBRENVRETHD, L. HERRT
VY LORAUDE D, BFREDESBZRERE LT DIRICEIBERNDTHD, COHRRDBHIL,
ZO@HERDEICERT DEHD. MEFRAICERBTEDISBRIERBRT VY v LRIRIIEDRFELE.
COBEOHEBCRO THRUZ WG ERBOLZDHOSHETOT S ADOMINETH D,

2. IRGE - SHEHE
a. RFVIYPILOBER

RFYY v IDI-O0VELEDTEL DHREXBREBREEFBEDORBHMEUTRIRIDICLICKD.
NS X—-5 DRFMEIBESY 1 TREU S CZRRU TNREOBRERRL. SOLCEBBUREDDIDF
RIEBEOEL (BFOBFREOEL) [CEEFBEDHOBHEZMADCETAMTEDIKRIICED,
b. BFBHEETOTS LDUHE

DFHD IBM SP2 M5t &IRIE (IBM POE) ZAUT. REEBRIOHDSEEIFREETEDEDDHZ5
EURTOTS AZRRELUR. WINLICHE > TRMTOEFDHDITE GIEOSC P UNDEIDIRDTS
) ELLBIREIUR,

(1) MFZIRBICEOUTD, (Bigos)

(2) RFEYrOVyDICEIDYTS, (UrDUyI5ED

(3> WFUREERUNFHEEDETD. FIRHEDED

(4) HHEUR +ZERUBRFRAYZSDETD. (FBRIFAJ R FEDED

DFEHFETRDOEEED T Fi=-F 0RO DIEH, NHFRICONWTHEHEEATOBIL NN-1)2 &
33, URAFEDETER REICH-—ZEFODHOZERTED, UHUBEERTDU R FEEDIEHDH
—IN=Ay FEURRBIEDEDHDA—IN—N\y ROFET D, Y1 T v IPEITIE, FEI—BE&FTDD
HOSERTE NDTOTSLEMETEEREDESTID, 2L, BHMERRMHT TRIER/ILAOKHF
BEDHDEHEDH U EDFR DU TIIEDNN 1 A—IILOHFERZIVARDORHF EDRDHDEE
DIBSICIFZHBTE>ESE, ULH > T3 RTDODBMBERRHDIRS. INTOHDHEICHNTERDIE
DRE—HE2 70011273,

3. BRAR
a. RFYIYPIDAR ... BEEBEDYI2L—Y3VEBRERBRERELBRUE,

i DHRCEZXBRABNOEFEEREFEOEA ... DHREARRRISRF LOBERER
FEEORICLEAITDOEMULHER. RERRFEROWE 2 FMRJEET, NUEY (0.131 A=0.108
A) . FOHULY (0071A=200544) . PV LSV (0067A=00514) EHBESNIE,

i. DHEANORGHEODEA ... DFOBNUNERICKETI DRSMERBED FREHBETRD, D
RICIDAAHER, TI7HU V4588 T0.054 A =0.045 A EWEINIE,

iii. DFRNBFEBEDIT\NORREKFHOBA ... REROMUIDF DD FREFEEDHENRID
IEORDDIC, BIEUZREERRETOEFBEDHERVEHBR. NV E/4587T0.108 A =0.092
ALWESNE.

L&ca.i. [CBHELTITOIEEUIMEEICK D, BEATODFERCKDELDDFABFEEDHD
EEONY Y ORBOFRE|TSAERIBEICTILTHE 1 0%ICEETDTENHEALE, ZNIZH
UDFEBUIRERBRERNDFORDDHDERN BAM7 %) KDBEF>EXE, LBOBILTEER
RETOBFBEDNEBVERE TERDWUBHNBINLEHM TEDLY. DFEHICKDIZOES
EMDANNEEICRT VY v LOBEBDTEETHDEFBREIND,
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b. IFAHFEETOT S LADUMHIE
REHRERTRED ERTUHRI DEBRIIRDLDICESE,

RIEA r R D (1) >>(2) > (3) 5 (4
BaRYEYR 0 (1) > (2) > (4) > (3)
BfF Co R :(4) >>(3) 5 (1) 5(2)

BHDBISHOFE T ij RPOFHEICHNTER/DEDFTE—ICE>TUEN BICEEA r ROBSIC
RREB D2, —HEK CoR TRBRFDFTHICEEBYRRFUERLTNDTLENS (4) ICHN
TBEBONSL (1) ~ (3) OMICETHBRIDZRZEEALRD DEZ, #o T, HEEREIERIEIDT
EERTIRFENBLEDEMOITECLUNTEEBOBNICKDFHICEDTEOHBBLE, RIC SP2

TOREMBLRE CPUBHILETT,

12 communication overhead

= = ideal speed up total loss
10— @ All process elapsed

—— no communiction
0 parallel part elapsed

By
-

ot
Lo

Speed Up Ratio
(<)}
T

ot
.’

.
i
-

1 l | | | | | | l

serial process overhead

1 2 3 4 5 6 7 8 9
Number of Processors

10 11 12

ETEEQLR W TORyUER BERVEVR (808 256 DF)

CORERD'S 1CPU BIZDDREBOWENEEER/EEBOLLOIAEZLBOD, RTEEDLERHEL
BRTENESHICESZ, ARDHICE. Y1V v OB TOISIVIDFRE/SNDIRED'S
EOEBUMRNTHDENZ D, WIHEDOTILTYZXALICIE. RRLE—DRENSEDRRL, ROKE
& JoORyUIRERE. BERBREOLLICK > TRHIRRDICENDD O,

4, RER - HRERABXUFE

. W Fo@IS-UIYKRSYIYRIDL %
EMEENE (RRISRY—1 £5 0NRARRRS

¥ BANEEIMOINR

7o)l #H BARMBEREMOOBR

Wi, #H BXRMESEMOOIBNE

B FEIOPDFYIaAL—Y 3 VRS

Il B Fo@BFYIalL—YaVERE

7ol #{H ERMEEHAR (RRISRY—1 &K
[DS5—-UUERBIUILENDYIME]) $3OWRE

7ol EH BAMBEEES5 1058

BR. B4 BXMEBERES 1 OFR

P I QT (I G G

1
1
1

995%7H
995598
995%98
995%9A8
995%118
995118

995118
99638
996%F4A8

eI
KB
Kb
KBx
eIl
W=

KR
&R
&R

K. Yokoi and T. Nishikawa, “Revised intermolecular potential with parameters depending on
partial atomic charges for aromatic molecular systems”, Mol. Phys. (12§ 5)

P. Petelenz, M. Slawik, K. Yokoi, and M. Zgierski, “Theoretical calculation of the
electroabsorption spectra of polyacene crystals”, Chem. Phys.
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MEKE L ZOEMBRRICEHT 5 EROTR

o EG2 % . . ) . .
= 2992 Theoretical Studies on Excited States and Their Relaxation
¥ 180000 | Processes

O EFHR. BEE-F. ANKEBFEL, RIFEF RUDLR, S5 BAR. i 1.
Lt — (BHERET)

1. fEEH - AE

ARERAFIAE, EFRFROBLFHEDLHIZ. AEV#E (SO) HEMER %
Gh, FeOBRAENRE AN ANSOCIT 07 S5 LDRS « [AATFH. S
TERMEHRIEDNE TH - 7 MEEWMO K-> TRz, T DR DDDNGEK
JIZBU B EDMRIR T E Joo o2 N S IFHNTRYRIREDORE FBFE 2 48 3 kg2
T T AMEBITH > TEN AMEERIFICINSOIEHE TOI S5 ERAZIETI) -
720 2FD (1) I3VESFOX-BEBE— A NOKEEBKEE, (2) Brg+o
ERARRE I IV B IEMT BHHE(EA O BV 1%t (3) 274k X F )L DRydberg {RE
SDORTHAEE O, (4) BFHBREBO D OEHESTO-NGEEMBMOBETH 5,

2. IS hk - st A

HE/Np s V- 121 Christiansen & ORECP 2 U TSOMEA/EA b & & Ui, LIZIMNLD
R&73HJEEE (BHF#% _EIITZDP |z 4f L diffuse sp, X & (Zbond function & LT —#1D sp)%&
AU & 7cSecond-order CL.T %)L& — {2 Davidsonfi IEA N Z 720 — BT, (0,7, 7%,
0 *)" OFEPRAESCFEEIT K » 72, SOCIEH B DY A X3 2 M Zh OB E3 T1005 kiR &
THoTco FEALEDFHERPXZ 22,15, 1T, 211, 1A) R REA £ JEIZ L 7z contracted
SOCIETHRIMAME 2 L ST ERRCFE L, BB E— AV MOREIZEI
Contract U7\ First-order CIL N )V THT 7 - 72, IBry I (b A FILIZONT B IFIFRED
AR EAT - 70 BORBII¥ A E R KOEREIEED 7075 L3AFDOLDTH B, 1
SOCID 7 1 75 L idColumbus | X B VL EMBEAEAIHEA G- b D TH B, LW OHDE
RIS TN—F VG TFHSX3MICF o —= v 7 Ui,

3. FEEFE
2-1. LEBrOX-BETEBRE—A Y MIAON SR E VEEHAEEM,
HRFRICBWTIR, R E VHESO) HEMEANEEICE S 7c), BIEEAE VAR -
TREHEORERENMEI D RENUEFE LR WEELTHIBBE— AV b BEd
i ERE DRI BIREEFEIIT TOBHICALREDL I E0NH D, HIZIELPBLIL ED
NasUaFOMmIE X-BREMOBTEBICLS D THBH, X, BREO EHKSEZ
NEN—FIR, —ZFIHTH A7, SOMAIEAZEHETNIEZ OBBIIEGHNICL>TLE
Wy EEOBITHHTE LN, ZOEFICHEERHITHSICd MM ST, Nay Vot
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OX-BREMOBBE— A v b LUZOKEERH (R) KEEOEENILHER, EF
FHRTHBEIEBH>TINETIRIFLEAERIN TV, A IISOMEMERAEEREL
7-SOCL HEDRER AT 5 Z L1k D LA TOX, BREOEBEBICEENHRD X
I HRREMBEANZTDOBBE—A L FOFHBICEETHLZ EEHOMI LI,

X='3" (2440) + a TI,(2341) + ¢ T1(1432) + d '=* (0442) ,12(D?)

B="I1,(2431) + e =" (1441) + f’[1(1342) == 20
T acdef {3, XIREED PR Tix. 0.1 L Tellinghuisen (1972)
TTHBH, HEHENRE LB ITONHEM :

THEDNE, - EISpBLEN SRS s
R OEFRE., #1218 o/n,'n, 0 % '
(2431) % EMEEE LT, X-BIRIERSIOBBE— £
MNe—EIHE=HHDOBMIGE LIckER. %
ENZDRIKFEHEAZRELTNBEI &, F7220D 1.0
BHEE— AV ME, BEOLamrini 5 DEBR T
DNIARIRE E BICHHERA T 5 DT L,
R=3.15 A1/ KAFFH. LIFjD Tellinghuisen &
DEEHEREBS KL TN WM 05
L7ce (R—1) F/F%DFET Br, OX-B
REBDEBHE— AV MNEMIT L. ZOHE b
CTORBRFLRIZBRZEHRIVIMITH S .
EL LATICHATRE U #E AR TS < 2.5 3.0 R(A) 3.5 4.0
BYE— A P OMBASIND Shud oo, B Sae St meren 07

22, IBrOX-BRR R VD, BB & 2 B ESEAT :

N 43 FIBrDS00nmAFIE ORI, BT, (me—>o%) D IR IRAEA D BB 1T &
5HDTHD. Fic, I(P,,) + Bir(*P,,) DML RV F—1Z5tiEd 5 548nm Ll F OE D

This work

IZ& D Br+hv— I°P,,) + Bi(’P,,) /1% 09T
ICP,,) + Br*(P ) & DD F 4 IV fBEEAE

DBHN BN D BHEOHEE. I ogl S Ee
FREERIICICP,,) + BI(P,,) DA EHZ BT LN '

HMoN TS, FA I ORINZARY FLE @

BEL CHAF UL & IR R B R o JE N vk Jorl Lza

EAER AR 1A ETIR . O <

Br*(P,,) Bi(P, ) DML OW BRI 4G & -
T2 OT OS5 LA U, G Ui, 08F v, #1700’

FEIRRE B3HO+:HQ%%\ %1 Lavoided crossing

TAHYIREED 3IREAMorse BIDRT ¥ v )b O.ST' RN BRI BT
MR CHRIL U JRITBEE A O & & %58 480 500 520 540
WBUOHEEB 570, B— 212, 4lto -2 gE (hm)
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EEE, V,=150, 170cm” Q4 THKRFEIC L S D, Landau-Zener sEPUT L 5 D%
H#E Uz, ZOFEE, 1. X=>BORINZAR Y MVEEWHMERET T, 2. BiIEHEERIC
B A5 TFORIEBOMN, 3. HhiE VXDEES, 450~530nm F T, 10nm 4D
ZEALXRIBE DOIE LA ORBREERMICHE U, /35 A —F & U TER FIEM#E
HAREDMIZK > TXERMI TG ARTH S %2R LT

2-3. LA FIVDY) ROV TREED © Do FE D B aw B AT

AL A FIDB,CN Y RIZBLTIE, 2DV +—TF1HART ML s ) RV IEET
HY . FIIEEIC K 5> TAFIVS DAL ERE VHERIFIREE I*(P,,) D I 7 HRFE O
TB5ELGM 5> TENE DD, THE TEDOMHEATEDFHMISEHEII OV TR IN T
WS o 7o X HITRIA. T ORIBREEDEEDN, TARRIL LIz TATFILOEE, 1.5
~UERRELE LD ) NI, BIREFTWS, £ TRE VHEMBIER %
FW 752 OCI(SOCI) FHEAFT. Mg BERREBORT > ¥ v VEiE A2 KD 5 Z &I
L. ROBRISFERDNHR SN,

1. KHMESOCIFHEIZ &L 0| B,C /Ny K83 v REF EOIMSLEFHH & 6sBE~ D e
WKHEDLCBDT, ZOEBBE—A Y MIWThOEEHRETHS I &,

2. Franck-Condon I T, HAGIRAEN7EB,C {RAE & fREEAY75 (0,0%) B DR U
FIVF—HEICFEL. RT VY v VRZE UL BIEEORRICE > TWA I &,

3. AFINVEDKFMbHE (v) E— N EMHEMA (umbrellav,) €— N -7cR7 0¥+
JVHIBRDN & viE— FIZEB W TIE, B,CIRAE & MEEERYIRAE OO ISR TEWT VR B4 77
ULV, vE— FIZB WL TRZOFENRD Sh, Elcthfhoe— ROMEER
DOFEN SRNMAEIRDOERK 12D 5 52 &,

2-4  BEAIBREOEBE D72 DHEHESTO-NGHA BB OME L L DI

BFIFLIGREDALE &L BIE A E R 2 BRI, FICE-RBREDY
B REOHENMEMIL DI 1DHE DERALIN TN -7z, AR TIE, F
TR HREH O EBEHABE L. ThICXVIEOHE(EFY . FHBEFDS
FREAST 07T LD CEBEEEROHE T 07 S LAOEENEHICIT S X510 Ui, &
ISIRREE D) B BELE A AR OMEE A > AV — S MHE TR L. X5
I N2 FRE TR - 7o BB TRIT 5 2 &&81T - 720 4 FRSDFER
BEDOBFLFHETHO SN HHHEN OB/ Sy r — IVDMEATE, ZDHED/N
IV NZT VTR DTS AU ARE O ERURBMRRE B U TITA . FEEICHE
BT/ %, EICEBEPERRE AL - 15810, BODEITAICEITHEBRNEATHI D
FHiE TR 52 EWNA[REE L A5 EORIAAE D, T 2 THICKEMIM A EBIIS
AUTAER. +0FEANTHDZ E0vH -7, —HlE LT, ROK— 312, EEHOHE
WHEAER - o ALV — 7 BI#E (RA0=30 deg, 3d cSTO)%: ., f/NEFiELZ AT, (A) 31§
DEZHOWEFEMDCTOTEE (cSTO-3¢G), (B) HHWLEIRH A+ - 7o/ ABIBET
JEh (cSTO-31G), (C) & HARH % 75 T HEMAE IR E A+ - 7o A RAHE TR (
cSTO-3rG(even) )95 Z E&4T 570 E2M—4121E. T SDOHREMMAH, DRIE_E T
Jih#2 4R & D Feshbach HIEIRIEIZIEH L7 b D TH B, LD BIFOFERAH5Z Thb,

—218—



-0.011 K
8=10° pa—
-0.012 \"\\150
. o = o 0
3d orbital (6=30°) 2 175
c¢STO-3cG = 0013
o 20°
= E,,=-0994 -0125i au.
I X0 V- Gy — ﬂmn=l46° 22,5
0 kAo ' i & -
i i
-0.015 - -
-0.102 -0.101 -0.1 -0.098
Re(E) (a.u)
(A)
-0.013 r
- ]
E,,=-0949 -0138i a..
. 0,,.=192°
3d orbital (6=30°) __-00135 '~X T
cSTO-3rG 3 10° 7.5
L) ‘e g
~ 15°
@ 12 i/ ? 20°
E oo
0 22.5°
/’K 25
¢STO-31G -0.0145
(o . ¢STO -0.098 R (ig).os»? , -0.095 -0.094
 ————————————— (d au,
(B)
f -0.006 7
; -0.008 o 20
3d orbital (6=30°) " a0 | 225° \
¢STO-3rG (even-tempered) o
Real ~ 001 17.5
/ 3 N
4 & 15°
/ 7 . ~ 0012 o
0 (g ) o gﬁ\
E o014 |- E_, =-1012-0131i au. 12.5°
) 0,,=122°
) 001G | 1 .
A STO-3G( pered) 7 8=7.5"
' Jdlmag. | - cSTO -0.018 : i :
" 0.1  -0.108 -0106  -0104 -0.102 -0.1  -0.098

Re(E) (a.u)
©)
3. cSTO & HHEL 72 ¢STO-3cG, cSTO-3:G, even-tempered cSTO-3rG (3d Hui 6 = 30°) /& - L)'

4. %« HIREEEL R TE

K. BF. #8. 1. Chem. Phys., FTRIF ; %ith, *FIB. BF. 3. J. Phys. Chem., 43
H; BT & UQC, %&£ F5E ; B F. Bull. Chem Soc. Jpn A&
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%= 16,159 | An Activation of Small Molecule, Ab Initio MO Study
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ORIk M (RARFERGHRUHE LV Z—)

1 WHREN - AE

EAFUIE CODF vy V7 —RFHRL LTHMLNTEY, EERNTIRRBREKIGL. CO,
I TH D HIVRFIEFF U EED, ZOHNVRFIEFF VIZDOWTIE, A F U HilE
FROMBENPHERINTLR N-FDVRFIEXF VEiL O-HIVARFIEXF Vaiih b M, E
BRIIAHTH B, EZTAMBIXN-ANVERFIELTF VL O-HIVRFTVELXF VDETF IV E
UT. N-AVARFTVAIZV VRV 1 BETO-ANVKRFY A IXY YRV 2 (Chart T) 2V
T ab initio MO/MP4 G+ H 217\, HMEDOHEE - TANVF—  BFHHEICOVTHERITo /-,

Chart I
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HN)\N/é\'a HN/kN
/ \_/
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2 WRFE - BHERE

FHHITI Gaussian 92 & U TIT o 7=, MEREALEIRIE MP2 L~V T, 6-31G &
ERBREMEA L2, TRVF R, BFAHE LURE LIV X —DFEIL 6-31+G HE
BBREMAL TITo &,

3 MHRER

MP2/6-31G* 5t ETHE LN/ fER % Figure 1 1ZRU 72, 1 £ 2 2 BT 5. lZETHEL TV
B2DEIL, (1) COMMAMNRELSBATNE I L THSB, OCO fild, free 22 COLUTHARTIL &
V. C=O IR LoT W3, (2) COMADOMEEIL. EBSESEA. RhICl(diars)y(CO,)?,
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Figure 1 Optimized Geometries of N-Carboxyimidazolidone 1 and O-Carboxyimidazolidone 2
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B0 Ru(bpy)o(CO)(n-CO2)® D COEMIFDENE L <BTVD, HiERIL (3)1 D COy
I FEICHUTEETHEDIIH L, 2 D COERE C — OSHhZE ) 12 10 EHZL TV
BETHD, 1IXVY VRO 5 BREME, d(+)-EAF U OEEL AU IZIEFA—EN
ZhD, 6-31 + GEHEEBREEALTTAINVE—HEETV., TOFE%R Table 1 IZRL
Table 1. CO, Binding Energy (BE) of 1and 2 (kcal/mol)*

1 2 ABE® 1 2 ABE®
MP2 23.6 13.3 10.3 MP4SDQ 25.6 14.6 11.0
MP3 28.0 18.2 9.8 HF(SCRF) 324 13.1 19.3
MP4DQ 26.7 15.9 10.8 MP2(SCRF) 28.6 14.1 14.5
a) The 6-31+G* basis set was used b) ABE = BE (1) - BE(2)

Tzo TOIRNVF—2ZIFH 10~11 kcal/mol TH Y. MP2~MP4SDQ TIZZEEIT 5 L DDJH
WU, ZIETFHBRVPBEETHE I LA TES, EIZ, SCRF (Self-Consistent
Reaction Filed) 5 217\, KOBEMR % ED/-TXINVF—2% (ABE) 2B LA IS, £
DIFIVEF %L, ZOHREEDTOLEVROZDEICHEATHEMUTEY, 123212 6N
TAROPTIVBLBEALZINDZZLEZRLTWS, 1IFZV YR VTV E CODHHIVR
FUAIXVYR VEEHRL OB THHDZE{L% NBO(Natural Bond Orbital)population

Table 2. Electron Redistribution by the Formation of Carboxyimidazolidone?

1 2 1 2
Co, +0.59 +0.45 0? +0.27 +0.18
C +0.11 +0.02 N! 0.14 -0.13
o' +0.21 +0.25 0° 0.12 -0.16

a) The positive values mean increase of NBO population. The 6-31+G” set was used.

ETRD, TOMEE Table 2 1R L%, 1220 COMADETVRELHMLTEY, &
NIEAIVEFY A IZXV YR VOERIZIEA IZV YR VT =F Uh b COaAD Charge
Transfer NEERLFE2LTVWAIURT, 1IE2ITHRTZOHMENKEL, ZXINF—H
CEH 1IHREVBETHBZILL—HT B, FiZ, 1, 2, KU NiF(NH;)4(n-CO,)1D COLHB4 D
nr& COD nrDIRIVF—L NV RFHELAZEZ A, JHIZ, -6.1eV,-7.2eV,-11.0eV, B &
U-14.6 eV THY ., ZTOFER, THHDOHT 1 B EERETFRIGHICED Z LRI N,

4 BEXR

(1) R. Kluger, Chem.Rev., 90, 1151 (1990). (2) J. C. Calabrese, fth, J.Am.Chem.Soc., 105,
5914 (1983). (3) HH, fth, Organometallics, 11, 1450 (1992). (4) #, fth, Inorg.Chem., 28,
103 (1989).

5 F&R - HAREH

Rk, ¥EH, #, J.Am.Chem.Soc., 117, 11320 (1995).
Rk, M, BA LA 66 IKBELR,1993 £ 9 ANE
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%= €088 Studies of the electronic excited states of carbon disulfide.
18400
OfH —# (AR . INE 2 (FAX)
1. FEEB

THLIRFES FO BT HRREICIE 3 DO—EEEL 4 DOZHEENEEL T T, Zh
S Q¥R BAHEAEM . spin-orbit coupling 72 EDHMELEAE LT3, I 5ICHENT
FIVF—REBIZEOTiE. ZHLREZES FORBEH IRE SN TS, AFETIZ. B
SR T LR ES FORT ¥ vV, BT VY v VEEERD T, ZORT U+
W O TZHALR RS FOIREEIEAENL 2 E 6D 5 o

SHIT. BUEHBEFHIEREE D LOMEEAEHE LT, ZHLRFES FOMEER
IKDOWTOHERIAALEL IS,

2. W

9. ZHALRFEITDOUNT ab initio SCF B2 HWOWT ZHILREFELAHE LT, FOEE
FOVBONEDTFHEREORERERNT, REMAEFEREZTICERB LI C1 &
2T, ZEIREE & BRI E KD,

SCF FrEICHWCEEREIL.
RFIZXF LT [5111/2111/11]
BRFICR LT [53111/5111/11]

ThHbo

ClI StREIZHW .2 REFEEIL.
[{(6b2) 2 (8a1) 2 (2b1) 2}56(2a2)2 (Th2) 2(9a1) 2(3b1) 2]10
ThHb,

Cl FHETHEERRE L EFHEREBOMBRT V¥ vy VIR IVF—ERKD Bohizx
WF—L O, ZHMLRZES T OEBTREOKBR T ¥ v IVBIE 2R 12, KD SN
KT v v )VEHEABSUC fitting 2957075 LARNTRT V¥ v I)VERE KD,

WRBN AR AENL A SHE T B 2T fitting 07T ATRSD BT v ¥ v )VBEICH LT,
J.Tennyson et al. DD VRET 1 /'S LEROTTHRRT ¥ vV ETOREIMIEZHEAL
TR LT, 51 RUIENMBOMEEREEZ 5,
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3. WrFERR

WEEEE 3. ZHRILIRFEDORT V¥ v VEEABEIC fitting 2T 57075 LERFKL
TZBALRES TOBEFREORT v ¥ v VEE KD, ILIIEDT0T T LE, Ik
AN AT ETED VR 07 5 LEMKE IV T, IREEMOFHELIEDT,

UTDORIZ. fitting IT& > THONL ZHFILREORT v ¥ + VEHMORTH 5,
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HARSEE L 723 T
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DFERAR
HFHERRE

B1 &K 23, ZHiMbRFES FOEER
BORT Vv v )VHHDOESGRETH 5,
B1id. AEERZOFETHD. K2
i fitting & L7cR7 v ¥ v VBBETH 5,
B1.K20%EEMOMMIZ05eV THb,
IhoDORED. RF Uy v VEAKIE
fitting b BRRLE I —H LTS

EDbnb,

M 3id. BT vy v VB EEBOKR
EDETHD, ERTREINTNBEEZA
NIRXNVF—DENELNEIATH S,
WHARH. fitting 236 275 - 7BEE DI S N
IRXNVF =R T ERVZOFEDE D
AThHb, £l H3DESHROBEMRIZ
0.05eV TH 5,
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M EGE TE
® 14,138 Electronic structures and magnetic properties of iron nitride
it 5,200

OMAR—k (BRKHET)  wB#Hz (BXEIT)  HEE (BXET) .

bR (BAET)

| HEHEHE - HE
EHEOBFREBICHTAIE-FREHEFEUERFP—HO s F. HEANLEBIZOWV
CTIHEFIEHILILTWALD, $BXFELZEALTT. BBHUESF. $BIIFASY—%FIIHNT 5
MERFEOZHBICREBADSL. CHLOOPHEICIHBEEMBOWMEEND 54, R
RTWRHERBILLIADHETFHRIRAECHS., ATRROERENIFSFILOEEE CTRIL S
BHUEZE —FEHEFELZHARL. HIMHORBICHRITHILTHSL. bhrbhid
TOE—HELTREROE—FREAENARI L TRV, ORI 2Ty BT, &
BEFEOBRBREZRAAT.

Fe, N W#—BEFLH/02.9u, 8. BRUHTHHAIAL—-F—-R—-UJ VI HBEEZAMBIT
AABERGTBRE-AVIZETHIEFRHREINTWS, LAL. RRXOF—FHEHKE
BIh2BHETELL., RABE " FEHABICHVWLLIRFEEEMICHEHEER M
ELLFElSIhTWZWIiZHEBL. HEExH A, TOHER. HEII3EBREET
EDPFe,NIZH LTIIEBMETEALN. Fe, N, ORFUMAE— AL MIBEEEIAHI LMW
Gholt. 2OZLhs. PR LIRMEERARLNNCIEHMELDY. BCHEEHIEE
THHIEPBHLAPIWZR T, RELAEOHETCIEFe (N, OEABMRE AV M2 FE
ENICHHEAT LA LR TCEdhol. ChZRADEALUSPEZR T BRI DEEZIOSNS.
2 MEHE -  HEHE
RERORBAEEREMU(LDANICE DS LAPWEEZ WY FHETu I L2 HHEE L
L7z, SOOI L3BEHEER DL D. EBEBLELPEILHICIDVWTHEZ T
W, kDO, T 74 VT 4V EREREHENIA Y2 BRHEL. HEERIPRIHEE
AU TEHEINL, BUUAXKXARINTWARIEL LI —RTHILE2HID-.
BECHEERGICOOOBEZRAMEEALUTCEORART VY »IVEMSEBECHEER
ZEEXRHILT. EHWMCITo72. 7. FHAEERLIWIEDEILAPWEIZ L o Tk
ZHS., CITEMNERT Vv VE2HEL., TBEBIKELSIK ZLWCE>T. BHER
SNLRT VY IVORICECHERHOY R EZALHIIMIANRS., BRBICRTV Y %
WaffoTHEMEI LI 2L T o H-FEREZB. lEoftgracBES IR 5
EFT. MODEBELEL.

CORETIHE. BB ERART VD Yy VERAI LW RADTHEEBOME R T
RIESNLTVLEWIHMEBELDSL, LIhL. EBSEXEPELETCUHERICHEINSLH
EREIEBICNAIVOT. $BEWEBILPLOTRANIVESGIIVWEMEEL OGNS,
—BRBICIEISICERZECHEEHAOBELALELELLNS,

BEOLAPWED N FHE QI 5 LDHMITH6800AT v 7. SEF/WHML 72
BCHEEHABED 707 I L2700 AF vy 7T THb. EEILWVWTNOHOFORTRANT H
b, FTEBEEMIEINEC HSPA2{EMA L C. literation¥/= Y DCPUBMANKSE5s THY .
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MBI HERXFICEL o TER AP B L E2000 iterationZ LEL L /2,

3. HMERE

FBHREEAM((LDAB LY. ChEHCHEERMEGIC)ZMA/ZEBICE IS NV
FHEORKRBRUTOEMABHLPIZE >,

3.
3.
3Fe, (NLIZBWTE. HCHENHAMEREFSAPRAFRATC AV IIEEEZS

3

1Cr, Cu, Fe, Nill B 2 ECHEERHOSRIIEBEHTE 5.
2Fe , NI BT AHCHERHOM R IIEEH CTX 5.

AAHH. SEOEHUOHEBECEIERBRE- AV FE2BHATLII LR TE ah o/,
Tablel I G HEEREZRT .

L4FeNIZDOWT, primitive2 i B 2 iTo /-0, BCHEEHOHRITKEZVWETFTEI

N, DEOKEIPSHET AL, Fel NE/|lIFekFel OFEHM/NILL 2 BHIZ
ONTHCHERHEPEBEICRZALIKEDRS.,

SFeDEFEBRZEACHEZIToLHER. BRE-XAVIOBRBRIBECHERE

AWMEZ - CTREZRT VI LGP,

CCHEHEEIRBOFe NNV FEPL., BB LEALRL. NFRIZBEBCHEE

AMEIXL>TEILT SH. BRI THEREIED LR WV,

TFe (N, ORBFEBEZEATCHEZIT-IHER. BRE- AV IOKBHRIBECH

BERABEC I TEEE2R). TORBEEINLLDoELBEWFed 4 PlTBWVT
RKREWILHABHLGPIZRoT, 2O A POBIIMIENBLAD TR VI LEE X
oh b,

.8Fe (N, ON%ZBFR XFeBHBEBE L/ Fe (X, WIOWVWTHEZIToHE. NIZbot d

HWFe¥ A FOBRE—AY FHECHEEHAOREEROIRE(ZW (I LA S
Pole. TOTENLIDOREHEFe-NRY PRIV EFHAIWRBBTCHALH
ETE5H,

4. : EEF - E
B, PEHZ. HER—X  BS0RBARYIEFRES 30pPSA-3
mEtHZ. HAR—X HAWHEZ S  1995FFKD53H} 5 27aPS21
mEMZ. HA—X S 19[0] H A Al R F 2 FTa8iE 2 26aD-2

B E—. hEHZ. HRk—k J. Magn. Magn. Mat.er. 153 (1996) EfIigi[
FE#HZ. AERF. HA—% J. Phys. {%t&®

Table 1 Caluculated data and experimental results on local and averaged magnetic moments. ( in Bohr magnetons & )

Fe N Fe, (N,
Fe

Fe(1a) |Fe(3c) |average | Fe(4e) | Fe(8h) |Fe(4d) |average

LDA 204 |3.06 | 1.92 | 221 | 198 | 2.28 | 2.89 | 2.35

SIC 201 | 3.11 | 1.98 | 2.26 | 1.87 | 248 | 273 | 2.39

exp 222 (298 | 2.01 | 225 - - - 12.7-3.5
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MBI L DEEICERT 3, FIZIE. AT-FV L UHFOXFINVEANREEESNL. 2
DORXFNVEMOMEEADBEEIININWE, EERE(S )& 1 ETHEREBTIIER
EERADPEIUEB.AFZTUICRDZE2DDAFINVEOAHENLDHIZ6 0L U#EE
KRBEDPSGDPoTHH., BREONIBEEREEE HERP SBITSN TN D, —FH., AWV
F-FS L UDAFIWVEATREESIIEMBEDPBD THEHET. 2 DDA F )IVEDRN
MEEADPTRBRINT WD, £/-. BEFHRECA 4 10IC & b WEBEIEREE DB~ 1=
BT 22 EBBELDIC R > TWBD, REFICERUFHAIIRIILTWHERNL, TOHRE%
FHET 2D D FHEERIC L 2R DVERARTH %, 22 T, JEZFRNDFH
BRICE D AFNVEAREERT VY I)VEEHE L. ZORZDEHEHA D,

2. SHE A%

SFRIFM BT O EM L v ¥ —ICBHRIN/= Gaussian92 ZRA LT ¥V L U HF
DRV EVREZEEIR O FEFFE2DOOAFNVEDAERE T ED LT OEALIET. ZFN
ZhOBETCT AN T —OEETCEBERBELETV. AT P VI ANVF—2FE L,
HEBIZ6-31G. SOWFHF¥E hFAVICIZUHFE, S pEREICIE1EF
R CIZ2HAWE,

K1DEHIZ. AFNVED 1 DDOKEBN LU BELTICR
ZAE0EL LTAERZERL. M2, 30X RBERHVE
bz AF-FIVVICETR2ERET LD, Sov S
AF AL DETCORET, 1ADAFINVEEHIEIETCHI—
FDAFIWVERZEGEIRELEEDRT Y ¥ IVEIE, BLEX
EARAFNEDABIILST—ETH oz CNIE2DDAF
WEBOMEERAIBD TNEWVWERRT, -, ASEERRE
BEOELER LICTRT LI, ERERZIFIEHEHRL. So. S,
B1 m-,0-xylene @ HFALERBIIODNTEREIEBICHE R LU, BEEMIXS
X FIVEFEDEH on SITAFIWVEDKRDPEDWEIFLTH D, hF A IR
IS 6 0ERMTIEDDP O, UEDXDIZEE
X 2REE L ZERAOELIIEBRZER2HE L. LrEKN R RERABEELZRET
5T EDBTEE,

—221—



—H. TNV FT LY
e X U TR TKRD =
ATy v )VBEIL, A
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fIETHH. BRREWE
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— BN DEILS o« S,
HFZ U DIETHLD Uiz,
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X 3 o-xylene(So)®D A FNVEEEEH T > ¥ v )Vl

WBDTANFELL LI LTE nE P
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75 hEERR U, BEBEEA~DT7 4 v o-xylene S, 302 1219
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SP. BRFU Iy VY —T7 2 XO¥HETT)

v(@, &) = ZSnsin3n9/: -sin3nék + ZSm(sin3m64 -sin3ns6k + sin3ns6h - sin3n16k)

n=1 na>ns=1

+ ZCn cos3né-cos3nés + ZCmm(ws3maa - cos3ne6k + cos3ns@: - cos 3nabk)

n=0 ra>ng=0

4. BRER
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t S 5248 Computer Simulation of Intra-layer Ordering in Smactic Liquid Crystals
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BARTA—F—3TEM%, BRI Y —DTE20THNE, BHATE, WERDAFH TRt —F—28
TEHOD, ~NFYT 1 v 7 ZHCHEB L 2%, AFHFTFVRH~NMEBERITOE2 S 2, HEBHEX
b, FNX, ZRTHBENISRIZDE5) e FNOOMELMERT 2720, SFEMLI2L—TavE
To7,
2. BIRAE - BHERE

BICAThRTVAEHERY I 2L - a YATRLTWA X i<, Sl #RHOMOUE IR, ROF A XDK
BErRELZT 5, AFHT 4 v 27 BHICBVTHR, BFRBCEVFTFORI VAPVt —F—Fkbh, 7
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AP LITIZEDEEICS LA EE21T 5 7o At=10fsTH H. 7,000~100,0002 5 v 7D
FEEITO, L0002 Ty TURBROBB L VB rORRERD K, FTHICEAND 20 L
NMIEDOTEBEAREENTRETHEZN. I I TR, FFPEICTr =5.08A (HRF v
Yy DoKW E) VDA VERIIHLLEEINASDGFRIEALT LS ELR, IO T
BEBEDI S D, RILBNIZHERL, MBI EHERFEEZEFELTL 5,

i

3. MHRKRE

BFROY Ialb—varEHUlT, HEPEBRFTHI I EOHKER. =X VF—-—DRF
L., BORULILHABERLNBSTS2HPHBOREHITH L TIT-> e R E. 5T
REHF%2 n=1>25 0RY 2 ANEBEBIGELELE, | KREEDLDLBEORB FHHITHD
ZERTHFEFHNINORKROEKEFERLAELLDTH b, EREIEHRMT LN TH S, $THEEBT
NEZ LB, BBORIOSUHUUVEATOLEFAFW AN EFRRNDENNALER, DTS
BRABL > TWWEI ETHD, 3. R EH LIS EEHORICHBEAIFLET 52 &% X
LTHh., ANEDIREOBELSGBOD TRHKREY, FHEBRLEBTIBICIRNEULSN
BHOTLEN, TRXALVF-—DHELADFARL-> T, HOFHEHGERL > D ER > T
3,

B 2. B8 FoMEES*E£FT quaternion OV E DD EH b D TH B, EEIC
BEFREDPOSHERRFANDODIXILVF-—OBHERB LT, THRAORBEIEFRORBITKS
CHEFELTL S, EFEVEBERBAESIBORSF . BRHRXRLVF-0HBRRENDH
BETRT DL B,

BAE. COFEIPFHEHREKHE->TLWERE, 2Ehatb—Vvryy—0oME, " #8-FRFED
HMEFARKIIZBHOMESF I > THRFPTH 3,

THEFOBBRABAILN TEZYI ab—Ya vitBELULTEH, ETFEEFEICSOTHES
R SRAY —DREE, DEOVHBELAFEsOATEARISICTR S, RBOEENER®
WESCIRLO2N T, RERIFI A —NELEBRINLTLWEIEDPRASHTH B, EBZ
h oS id. Fishero € F )V

f(s) oc 1/s% '+ exp{-g(po -p )s}
WL H>TW3, bobdb, HELPEHEOMUTCHIMWER Te(p -0 DREBALHEER
B UVTRBREBERARFTERL, BHOEHITEIEINEZLDRAIA-KBEHEEN > T
5, OHHR. MBREBRTERINIBEB I A - KK LTHREZINL TV S 4%

f(s) o« exp{-as}

h
i:3
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thET B E BeHET VPR E-"HOFEEXRDTI/sTKHIFELDD, AR VT
SAY —@FHAUNHEEELES-TLAIENOEEE»S S REINL TV S, FE, OEF
BEsEDT oy P S, Di=2.2007 53 7 NVEREBRLTWSE I ENFRETH, & . K
VERSY - VOB LS D, AL ND L bulkyEHEEE L 5 TWBE I EDNDD 5

B4, AP ERINTDHDOREYNZEFTOHFMRDODSHATELLSDPDOEEIT DT
Fde BURBFOI LK, BAFMOFERERIT NI L, WFhOoEE LS T OIHMOA
TRBIZEWAHBAERFEL, E—- 7 @3 H0.TpsTH b, T hid, BroFEcE3EBD THEITY
. EREINh T3 I E&E2RLTED, COHBERIBERIEZERLEKFET LI DOTES S
N, BBEOIZ7 525 —-E@3rNBYDEESLEHEMERILTILSE, 22T ABORKHICK
DEWY SRS —FROABOVEBRBIXADVOEDELT. 7572 -—HNOHEEDHENE
WEUREINRTLEI L 2R T HATEMBHEREZRD L, B3 IT—FH &ELT. 0=5/6-
0 KT EHERETRTT, KEH ISR —-FEHFRIEL, 2~3D 27 53 X% — T2ps.
108 B & CThpsE B, IIBEEORKZTIDI T RY —KElpsEl s TWWE, T h S
DEE. B2 UBEHEF-NLEREFELE, /525 -—0OBEFHEALTCERT LI LD
YU EFHBZ LELTEETH 5,

6. APREOCTENTOHF>D>RTFT v vy x VW F-—0oBCHBEBEHEZ VLD
POEEIHULTART, Moo LI, BAICHA T IAHERE IS TREME
BH THL, Fhe BEEEWTOIBERINISCA-TED, b H)Ep=p .HLhHTH
MARDIEBL LT WVE, THEWHS LK., WOWEIERBEDODLEDDH S5O TH D,
Bk R, BEBERCSUZECEME. FHEMlibrationiC K VIR W ITH/H TR S KA
THEIRXRNNF—ODODMNHEEMITL TS, FLHEAFELEBECBEBTS2® > D ELRERM
. MICARLEEIREVOVHERER - LCRENLITITIRAI DN ITAERINLTL 3,
EnH T ETEKBBE XN B,

T T T T T

1-2 TRANSITION

NO TRANSITION

02(t)

ANSITION

* * e 100 - ? t/ps ’

K1, &#HFIcrr5HmBN ( —) B2 ®HRBFOLEANAHETSH 5 OHHK
ERTFTHAFEHHORE (---:1 0 B, DA4THDI BOVEDODEBEZEL.
—-—:2@H. ----:31@0H. — — o B BB AOL. - -t
4 @ H) 1.34psT 1I—-0 ~EH .
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M3 BHEAXePIKBLTEKIL S
73R —DRKRE XD LS.

-
qof 0118 2 25
A ——— P
W ——=02
ot —— 08
s . ——0di6
w U\ N
4 S TN
¥ e
S0 N L 2780 e
o 2780 4 (liquid)
w
R
1075 T6 8 10
t/ ps t/ps
B 5. p=5/6p.TOBERXeP D K 6. BEAXePIZT kT BM 2 D5 F
J 53R -k FTEL TR A ORTF VYT 2L F-—0HDHM
wAEEMBEK. BE BE %4 .
4. REXR - -HHMEKEE I TFE
M. AR, MBE. sBE. AF M. J. Chem. Phys., 103, 8594 (1995).
Mo . Mol. Simul., 16, 107 (1996).
A, M. M B, HR. EEAE. Z R, k. J. Chem. Phys., &% .
% H. 3% K. MW, J. Chem. Phys., H & ¥ &.
% H. M. J. Chem. Phys., ¥ ¥ &.
HH. MB. 2 FHERAFTRE. I5FEIA. W E.
BB, ¥ A, M. [ H. G + .
¥R, BH. MK, BEALEY ORI Y LA, I5HFEIIB, HE.
Ao, M. BB, R EE. =R, 8 K. [
BH. A MK, 2F I alb—yaryigHhs, 95F118, #Hik.
EENE N M k.

:
02 04 06 08 1

f(t) / arbitrary unit

t/ ps
B4, HERXebP T O THEKI NS
wAEDHFMS .
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A EHY T E—FHEICL LI ERERLAYOETHENE
§ 270' B()Zi Ab-initio study of electronic structures of transition-metal compounds
E .

OFHIER (EARMHBT), /INk—HE (AR

1. AEEHN - AE

KR TIE, EBREBAYNOEFHELETIFEOHRE - HREIToTWE, §EEIR, H
CHEERBEZEL-EEE., BRF Vv Vv VEAVWSEEHES L 2 EFEORRE T/
(2) BECHEERHIE

BREEEMERVA L, ERTHONIZIANVF—Fr v 7B L2V, V) aVF0O¥EHE
TIERBEDOSOWEEDEIHEICL > THELNE Y, EBEBLAY TR ZANT—-Fr v T2&EL
BWEAND Y. L VEARMBICR S, T2, —HOBBELBEBR{YTIZ, LDAICL > THLNEE
BERBANY FOMEIXPSENDEREETNVEE LIBEORRE—EH L2V, Th o DRENERE L,
LDATRETFHHEERAOR VIFEVHPAEST THE DL EZOLNTWVS, KFFTIILDAYBI HR
HD—2TH 5 HCHEIEA%2ZnS, ZnSe, ZnTellxt L THEA L 72,
(b) EZEMES

EELEBIAYWH RO BAOMEL LT, BRF VY X VEFHEREREZAVD L, B v b
FTIINE—DPRLEIIR>TLEV, ZEDHEFLEICZoTLE) 2D L, FEOFRELD
72z, BHFHLICE L TV b EEHESZA VI ETFHEHEL AL, FUBEBRELGEFEOYR
2TV, SFICHT AT A MERITo 7

2. HRRAE - SHEFE
(2) BECAHEEAMIE
BCHEARBER X ERAUFETEALL, FHLATOS I ATEZBLMTOEE D & 12
LTHBECERELEZLDTHY, A—=—a v Pa—y—HICE#H{LLTH S,
(b) EZEMZES
EEMEFTHAVIRE IO I IOV TR, AFRTHALCHAR EITo70, T ORETIIZEH
PEBBADOZ ) v FTHEIL, kDL ) 2B TFHEER D,
r = (nh,lh,mh), n I, m=¥%
BHEBERRT vy M L OYBEE TN TETFELOBETENT 2, a7 Y —ARRCE
FNDWST
'%:7 fx) = %:.Z a,,f(x+1h)
LW EFERVD, o
BFEADOBIZEFEIC2058 L7254 TH8000/8 £ LEIZ% ). Kohn-Sham AN = BHEMEL
LCHEER I LIE#ETH S, 22T, AFETREF RN L URENLZBEMSE 0 2 ROER S
BREEZZ, BB LV ELRINVT -2 R/MET 5,
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REMET 5 2DICARELEIVAF -SRI L AR ET A/, ZORTLEIZ —&ORMS
FRAEZR)FECE AL TS, BFHREFTEICIEFETHD TEA SN,
BRT vy VEEA DTV — T (MR TEE R DT — & X— ANCPS95(2| 2 FIA L 72,

3. R R

(a) ECHEEAHE

LDATZnS. ZnSes ZnTeZEE LB ADMESIEINY F¥y v 7OB/NEME & 12, ZnDdEF
PORET HANY FONBWERERICERTEIAVF —QIITFhTWEIETHS, SICEEAT
BEEBEENINY FPRIAVE—FICTR, NV FE vy TINS5, SICIXBIE L ZEE IR L
TENEL B OTHINICANY FONBIMOEHENY FICERTEIAVF—FICTIE, STEL
THERICLBE, XU FF Yy TIIEREL VD RELRMEL 2o TLE ) 25, LDAICH RS L EEREIC
HNEE %25, dNY FIESICOFEBTERIANVF-FICTHAETSEY), LDA, SICEL L DR EER
EEIZ—F LA\, SICEEATAHEDRBUIHICL o THEILDATEMDLH ), FELMICED) Z A
REETIHERE SV—FEERT LV IHKELH S, 4%, FEOBUSF 2 E2 BRI T ALENH S,
(b) EEBESIC L 2EFHESE

ER L7707 5 ADMEEFARL DI, CAFOEIANF -2 HARFETHE L/, B
ZEAERETETIZI000E U LD RESESLEICRZ ) EAHTIRZ YV, REN&D 2 R0DEEHERZ
Aws e, RIERHETED L400EBEICHS T &05TE 5, fILBEEETFTHVA LS LIUR%E
IET B EHTE, SOEBENRBETIR Lz, TORKERICLD, 2RDEEHFEREARTELILV R
F—DRIC L BRIAEN, EEEESERACAFTEIIENTH S Z EITRENT,

HECLoTHONINEAVTRTFS T, SEFSTFOBERBEL L BNHENTHERZTTo 2,
BONTHRIMOFHEICL 2FEERL KL TBY., ELHEF LAV TERBEOENTES S
LERLTNVS,

4. BR - HEEET AR FE
Fri E51MHAYEHESES £IR 1996437
#FH Modeling and Simulation for Material Design, p.90 (1996) (Proceeding of International Workshop on

Computer Modelling and Simulation for Material Design)

SEVR

[1] M. Arai and T. Fujiwara, Phys. Rev. B51, 1477 (1995)

[2] K.Kobayashi, in Modeling and Simulation for Material Design, p96 (1996) (Proceeding of International
Workshop on Computer Modelling and Simulation for Material Design)
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‘/n\ frgis| CAMISHAT CORBOREMS 2L -2
£ 39.624

% 30,000 Computer simulation of liquids under shear stress

OWxg— (mX)

1 MZEEN - AR

TTHDD L TCOWADOMEBRRINES { DIERB 2D T3 [1). HEOHER - Mo
ERBPH O LA BARD LB XV ERITY, TNHEFKEL ATRD2ODH 7T
VDT A LN TEDL, B—0H T T) =i, BHFENAREWD 120 HIBEL TWw A
KRV THEMASNBBETH Y, FTRIFED F AL VBEERT THICE Y KRERERE S
5. Tz, FAAL VBEBOBFHEOL A0V - b ERT L2, =K, E_0h57 L) —T
Y7L B AL VARG HOZERIER L, 3—Tdh o iEA > 7 T CHEMOMER % R
T. AEBEICOVWTE [Y7TTO2HRSWAROER| #»5HEH I 2 L—TavitkoTHS
PIT B, ChidE—or 7T —ItBT 5.

2 MRAE-EEAHE
BHEOLZIAH2RTHEEEZTYF > TVDE, W RETF VY v VETFIVERICRT.

¢ij(ri;) = de [(;%)w o (7‘%) 6} @

CCTCRBEOKFHAITOWTIZS =1 (¥:ED Lennard-Jones) , BEDK FAHIOWTIH § =0

(KFEOH) L1 CO2HRAETVEEVEFRE (T. > 100) b, @FORE (T ~
le) CHRSCHTHET 5.

AR TEDFEH N (MD) YIalb—Yavick ), YT7THRTO2HESWEROEH %I/ 0
BEFNVEROCTHNS, 37027V eHVARAOF SR, BAEDZEH 2R S BRICEY
TENBILEHD. —EOVIalL—VavEROFETTR o2 1) Bl (T = 206 =
0807%) TR (RFH3FME) CHHOYT7TEMAEFIRBICTS. 2) v 72MA-T T HmE—
ETEIR (T=1¢) W71V F$5. 3) BE—ENFHTYIab—VariefTirwy, 7—4%
TS 5. b, YT T CRAMERSM*EHT 5 720 Lees-Edwards DBEFEH VTV 5,

3 MRERE

Fig. Licv 7554 (S=057"1) ORXA4 Y RUKEL NS — v OBBEREZRYT. %
KRBT, FALMYEBENOFEICKELFIEEIFEN, AP YD L) ICHIEL 2% A>T
5, ZDEIBRFAL VDALY VY /HEEE, B FREWISET 2 ERTEE I N T 22¢ 3,
BAFRACH L TRAEOY I ab—Ya Yy TR LOTHASINL. $/2, V7 — T CHIGH
THWARROEE NS — vid, 1) AR &I & N, 2) EEFIICE VIS, 3) FEHFRICA -
TWVABR, SRS DML, 3) BIKIFD 1) 774 VERIC 2) U—NAT 4 VF—%MEAHT L
TIRIIFEHATEL L bho /.
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Shear Rate

Fig. 1 Domain and scattering patterns under Fig. 2 Shear rate dependence
shear. of viscosities.

RV THREXEZIZEEOWAEROMEERNEALE: Fig. 2170y b T4, Y THFERICKE
WO THRIIIEZ 2 — b UL R R TS, R EZ NV ERBORSICHTTTERLDL LN
JENVFREDFE=— 2 - DRI PKREV EFDIro 7.

4 R - HEER

AR, NE SCERAFIIE B (RIS B AN BE ] P&, 959 ALHE
DR, NE SFVIa V- a YRS 954 11 AR

WA, /NE SCERARHITE B [ B A N3] &R, 96 £ 1 AXH
WA, L2, *P8 Mol. Phys. 84, 757-768 (1995)

1A, HP Phys. Rev. B 51, 2715-2722 (1995)

WA, /AR, JA J. Phys.: Cond. Matt., 7, 8557-8567 (1995)

A, H78 Molec. Simulation, 16, 119-126 (1996)

S R o

SE X

(1] ZNEB, BAYEF4EE, 50, 20 (1995).
[2] T. Ohta, H. Nozaki, and M. Doi, J. Chem. Phys. 93 2664 (1990).
[3] T. Hashimoto, K. Matsuzaka, E. Moses, and A. Onuki, Phys. Rev. Lett. 74 126 (1995).

—238—



- A Y F X YA VOILEEE L BRBOSFNY - FFEHHEIC L 25
% KAT R
£ 40,000 Molecular mechanics and molecular dynamics calculation on the conformation and dynamic
F 37,600 state of ion channels
QR (RIEK)
1. BFREE® - NE

HEWE TS IV IUNOKBAAYF YU RN (TIGIVIUF Y2 RIV) ORI, ERMICEK, B AUy
DATH B, ZONVY IR, RBICE > THBROEMED > TS, ZOWHEIIK, B% AU Y I 20D —KE
#—DFY, I-7IVBE -7 IVBIRECHDbNS#E — BRI B EERX DI TS, Kift, Ghadiri et al.
(Nature,1993) 1k, SBEREMND RBFRFVARTF RUEEL T, FHOMBEVAE 2 b O EOL B2 L EMELEMN,
ZORYRTF Ry, -7 I)BE D-7 I VBHIREICOD R —KEEEED,

Tl -7 I VBOA LY BEZRIRTF ML, BROZERBE—FNV Y I ZAOBEE LB ZLRBVDESI D, 2
OFRDEIIE., FIE—IC, AL RVF—HEIC, ZOLIBERAY Y Y ZICHY T 2B/NEDEET BDED, ¥
BFNEHBLCL O TRETEHILTHY ., RIS, ZDED BEB/NENEETBHE. ZOXIBAY Y I 2HED, BR
RICHEETIIEN, HDNE. AR TEZIED, ERFITEZLICH B, ZDEDBAY Y7 R, FIBEOBE
KEDBEICIEU T BEZATEEEETHF YU ANICRY, HBVE, BKMEDF ) Fa—TEHRT5THAD,

ZOBME T, COXDBHFHCEISHROE—BME LT, TNBERCH 3 —ADBREFER) -L-7 I JRIC
OVWTRHE EITR-E, ZO&EDH LT, EEEICONWTO 1 BREFPE 2 HICKEL T (X#2) . LA
T REDOANY v 7 2BEONIEREZ DM DERW T & RO B EDICIKFHETH 5.

2. BRI - FHEA®

FHT 338 S 15 LI, Scheraga HICKk % ECEPP83 (2 735k, EAMICIE ECEPP/2 [QCPE 454] ICEU ) A |
DA OWTEELE (BEULIE, 1., 2, 5%RX) .

3. HFERR

a) B, BROB—HEHANY v I ABFORE “HAOHH %, BAFOICHIL 2, 2oRBBICEINE. o FRFICE
THERANVY I 2D wiE 180° KYKEL, Yy RINCBTHERANV YV 2D 0l 180° LY/NhEL, WIhoHed 1
80° THEHY XA, aRFIOERANY VI X, v RIADERANV Y I ZALVRLETH B, £, v RIIDERAY v
D ALBNTIE, BEDFIVEETH D Z LAEFEIND,

b) LOERICESNT, HEY RIIODERANY Y I 2R UL, —HAOHH, ¢ = 60—100", ¢ = 80—120°, w
= 160—180° ICDWT, b E£RiX 10" OB T RVF—MMLETROE, TORKE. 3EDYRFINY v 2 ANED
hiz, Zhnik, IRT (6. ¢) = (80°, 100°) OFFHEICH oM. o DENRRSTNE, EDIBD—DI YA
Uy 2THhok (w =180°) , MDDk, ZHhETICEHHE SN TNRNEET., 6.2:0 BLT T.225 NV YT RIC
Y92 (0 51700 BKE 165°) , GIEDHN, KUYRETHok (uNVV I RLAMTSB) .

IRNVF—BMEDBRIC 0 % 180° ICERBUEBEICIE. anU vy 23/ hEN, £, BEHD2LIC 0o O
HiEE 180° ICREUERICY, anNU vy ACEBETERN,

anNY vy &, BECH > CHEROBRT (FL) 29 -oT05, ZOOERIZ., # 3.7 A THY, ¥53IVIU7F
¥V ARNVDALDBERICEELL,

c) u-~UYY ADVEEE T RV -, T I OBMEINICEULEKET S, Thid, BRU7IVMESIZEDan
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U2 Z2DEE DT R IVF—DETFH keal/mol/residue DFHEICHHT 5. .

) ANV Y RORERITTT B, MEEELY bnE—-0FSB I,

e) 4~ ~UYYAOBELIINF—DSRMEL, TLUT, -~V Y I RCBT 2ASEMOMEIERAOSEICERT
5, BEDSHEEE, - REOEFNICERT S5, ZOBEIIE. a-N\VY I 2ADEhEIZRERD,

) RU—L-INWAIVBIORI—L-—FARGFUDu-~"VY I XATCi&, HE7 I FHAKBEEDORY FT—2
MR Eh, ZBUSRETHDZ LAHRFEhS,

4. BER - HREREEETE (R TORRBRL)

:lkwl\')?—‘

H. Monoi,
H. Monoi,
H.
H

. Monoi,

Monoi,

. Monoi,

Biophys. J. 64: 36-43 (1993).

Biophys. J. 65: 1828-1836 (1993).

The 19th Taniguchi International Symposium in Biophysics, Nagoya, 28 November—3 December, 1993,
Progress in Cell Research, Vol. 4. M. Sokabe, A. L. Auerbach, and F.J.Sigworth, Editors.
Elsevier, Amsterdam, In press.

Biophys. J. 69: 1130-1141 (1995).

Dual hydrogen-bonded network of the minimum-energy
helix of poly-L-glutamine. The N-terminal end is to the left. (Top) Side
view of the backbone. (Middle) Side view of the hydrogen-bonded lacing
of side chains; only the frontal half is shown. (Left bottom) View from the
N-terminal end. (Right bottom) View from the C-terminal end. End groups
are removed. The radii of atoms employed are H, 1.00 A; C, 1.50 A; N,
145A; 0,135 A,
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EiREEERIRAE M T A BRI
M AAG R
£ 59474 Theoretical Study of Highly Excited Vibrational States in Polyatomic Molecules
B 576,000

OFW ke, MitM#, BAFML, BAZ— ®F T (5FH)

A. CaNCOREBREBORF Oy VIR NX-HEARUREHNFORRNHR
A.l BIRBM- AR

AV TT LA VY I ACINCHE, DT VA VERRVT VA ) TEERO V7 vt L Afkic, BikEEHEK
BBV TEAGESH YR THFELTELLR TS, Steimleb i3 74 7 TEFKI & H BFHBERBIIBIT2
DFHELBFLBEL T3, 72, BoRV—F—FEEREARS bV 2EH LEFRERKBOHELIToTS
2, MMOERS V- 7TABCBRTER LAHEEEROTVEONHRRTH S, —F, BFRBOEROFRIZOV
T tiBauschlicher Jr. 5 #*BF BE KB IT 817 2 REME DA R L HE L Ty 2 BERKBIOvw TREHIE
B bDLBELNBEET TITbLTRTIV LRV, AFETR, BFHRREORTF Y e Vv IVF-HEYE
FAEEREICL hRD, BONAHF VY Y VEBIHRIRARY FVRUREARS b L ERECEMS ) ER
MRLOLBRE21T)

A.2 BRF% - HEFE

FEEBIC dRoos DR T BAMIE (ANOYE Fl V2 72 FEEERBVSD FHIER (3T ( SREEMC)SCREIF 21T v, K®
ABFIREES T RERTHOFHEMO) 21572, 56 NMOYE S RESREEME LM EMRCD 2TV,
BFHEERE °3°(1°A) RUBERRKE 'I2A'L 1A%, 22 3*GAYDRTF YV x VA MF —HiEE R/ HL,
FERARCsHIHFM I BT A BFREERT, TOMRCIEIE L ABCETFREMOBRIEBFE— 4~ F b KD,
EHI, BonRHRLEHOETH OV THEROBMBBE R L 2BHZH HLTv. ARRARZ FVRUS
FHARS PR BEROICRES 2 720

A3 HBIRERR

HERE R CRARIRE 1’T ORCMENERLA VT /b vy ay sHECINC)THB Z EMHBLL,
7z, BFREBOBBISITHRE & b4 4 VAU (BT, TAERIHTIHRT VY v VAN F - ORBHEIN
BT Eb, ZHEHICBWT CN OE D % Ca* %0 5 EEERER I 024t 2 8% KIRIFRE O TR AIR E N1z,
HARA VYT /LA VY 2y LOESFEEE ICE VW TCNEMEE ¥ BEE S8 24 MERCEZE L. CNO
BLDSCBEFE TOEMYBEMICE. THVRF VI Yy VIANVY -l ThH D, W6.2AME CBEBFREOHE
BAEFETH HCa('S) +CNCE ) NDOEEE L 1 4 D Ca'(S) + CN( IO DBER BEMFEREL TWEH I LD
13, TOFRESITOWVTidHerzberg! ZRFA/FR BV THMEERELTB), COEREORNEET S

A CaNC Linear Conformation

8.0
70 Hi

S 60} ".“ oM Ca(’S)+CN('T')

S0l o Ca(SCN(TD) "
Fe i [N

b0
P
8 40
o

_'ga.o-'-.

20 3.0 40 50 60 70 80 90
Rca-(center of mass of NC) (A)
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LEDBFRAFVFFTHLTENDBE, KIS, ' - P BREBVTERS S 2BREWARS PO
316972, 17047 cm® K2 DD K- HBPNBT E L %o 12, HL, BFHEERE L TOS SR> 5 0K
PTHsb, 6K, TOZONE -7 2 BUEMICEFLL 2, RARSHOBFRI— OB L KB~ BE L,
Renner-Teller¥f R 1L ) 2 DD = BHENA T EFHAL, 72, E—2 0ZER#H S em? L% ote —FH, B
HBRIIBWTH 200K —216190, 16267 ecm' PRl S, ¥ =2 EHFHTTem' ThHH, ZoDE =7 IRRA K V#L
EHEERACLVHBSTTO A TVZ, o T, BLDERRIIERERLBRT IR L ol ALK VEHE
HEERLZELEBRTFEZTERITo T, THEOALRELE, £, BEROCAKbo A1’ I - 12
S BROCBIDZEHARS b, 15500em™MEE B SN TV AR AREMLICLVEL LS T LAV Y2
7 L(CaCNY» & DR KL Bbn s,

B. ZyR{R{ILAkEOREEREEHOEBRNE
B.1 HRBEM- -A®

TuvREPL LTREEFE SR TVE 7 v LRIEAER, KAFRSBRFETLIO0HI VA NICE o THEE
Nd, CThET, BBLEM % 7 v1LRILKFESF T Sfluoromethane (CHIF, CH2F2, CHF3) . & U methane ® OH
FIANMZEBAREFIEHE KGOV TR, BREEBROME, LR EATWEH, RIGoBEH L= V¥ -0
Kesik, BREEREOMEA—EN Do 7o T, REEREHICOV TR, BROFELH VTR 2R
PThh T do iz, Hl BRI 21To 770 F 72, fluorcethaneRiIZDOWT b, FILFEL AV TR 21T
72

B.2 HRF% - HHFE

SFHEFH O 705 T 5T Gaussian 94 %M L. (a) 6-31G** (b) 6-311G** (¢) 6-311++G(3df,2p) D 3 WM DHE
EMMERCTEHERTo/. T2, MP2IEIR & o THEBRREIL 24TV, TAVF— 121 MPASDTQ) T A L-¥—%
Avl, RIGEERRNOREBIIBBREERLRECLABKO /s I o2 EALTHHALL, PRV IOF
513 Wigner O % Fivi 7z,

B.3 WIRRER

B.1, XB.2 i, fluoromethane # & U fluoroethane @ Arhenius 70 b T& 5, fluoromethane® FERIT BT 5K
IBEERK DK E & 13 CHF < CHF2<CHF DML % 1) Atkinson b DR NBE ¥ ARHT 2R E Lo, Thid
FFAO7 v ROFEIBBRBORERCHFS L, BRI AV TIEH, 7 vy ROBHE (2B EHRK
WEHHT 25 20 THDEND S EHFHotz, $1, fluorocethane® R T b R LEME LNz, Kl
B, 80N RELHTFABBRETHT 12k h), HICHFOFFRENCH T2 2RI e TEBES
IEEXTVD, o, 4HENRELBTHERT) 2D IRCEF VY VEEC LAV 2 Y7 0FS
EHE L, BRI 2ITo T 5,

BIB. 1 Rateconstant of methane and fluoromethanes with OH radical. B. 2 Rateconstant of ethane and fluorosthanes with OH radical.
1 n
—e— CH4 O CH3CH3
—O0— CH3F & CH3CH2F
124 T CH2F2 24 —0— CH3cHF2
—DO— CHF3 ——®— CH3CF3
—&— CH2FCF3
~ ~
PRREE PRRE 5. % CHF2CF3
2
o
£ £
T 147 ’-,.,, -144
- -
3 3
e [
X 154 X s
g g
-164 ~|5j
17 7
0.0 10 20 3.0 4.0 5.0 0.0 10 20 3.0 40 5.0
1000/T (K) 1000/T (K)
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C. 2,3-Diphenylthio-1,4-NaphthoquinonesROEERBRICHSIRBLUFARARY b
JVICBS T ZHERMHAR

C.1 WmIREM AR

2,3-dithiophenyl-1,4-naphthoquinone(DPNQ) tx. 4FPJIZdonor 3 & Uf acceptor % b2 F & LT, BEZILICL -
TZOMGREL TS, BROTHAROBYRAS violet 226 red ~EILT 5. TOFT oYK, FTFABHE
BB LoTREoToh 2t LTEBE M, ThonRM(ERICE S FRBEHHCRIEL. ZOCHHE
’&ﬁﬂ Lflo

C.2 HMREE

TRTOGFHBERHI Gaussian94 1§ o THT7% o 72, RHF/3-21G* THEREL S n A0 F IR, Cs e
C234FRD 2 DDMEMNB O NIz, 2 ODOHWERMAEO T AN F 2RI LA L% {, MP2/3-21G*//RHF/3-21G* Bt &
Tid 0.4kcal/mol ThHotz, TNHND2DNRUADRMLTICHEG I LA L%, BEELCL-TZhbOR
WIS T2 MR MENET BT L9 % T4 3, Cs SHOMBE TR, naphthoquinone ZD FE 5 & T
thiophenyl #2* L TFICRE S Al : L TWADIN LT, C2xtFroiEid, thiophenyl E4F LHMICRE sh
TWABIEEY LT 5, #nZhDRMEAEDnext-HOMO, HOMO, B LU LUMONDED LA VK — - ¥4 T 5T A%
THRIZRT, Th b0 RMEMAETH, LUMO i naphthoquinone 2 ICF7E LT V2 % 2%, nexttHOMO, HOMO T i
thiophenyl ZIZFEL TV 5, T T, violet ##3E (Cs) T, HOMO It a DaFFR#ETH 9 . next-HOMO 2tb DX
MIHFRBEL 2 2TV D, TRITH L, red i (C2) Tik, HOMO i3 2" DU FEE T & h . next-HOMO #f a' D i¢Fk
PBLLEoTVD, 0% 0, HERMILITL 5> THOMO, next-HOMO #HEEL TWAH T L3P %, ThENORY
BOE R = A V¥ —% CIS/3-21G* THH T5 &, violet # & (Cs) T 266.8nm. red f#3%(C2) T 249.5nm &
Bofz, 0¥, HROBEZTICL bR IMERMLICLo T, FFHERCs 26 C2EIRE(E L. RNOBER
RECEDERMRLEDOTLIV—RERLTV S, OE—FH2KIE OTFRMEIL violet M35 (Cs) TB 2 LTH
. Bb# D main configuration % next-HOMO #*& LUMO & %o TW A, It L red #ia (C2) DE—FhEIK B
MR A" TH D | b O main configuration iTHOMO 225 LUMO £ 2o TWwd, 2% N WTFROEERMEETYS,
% —Eh#IRRE I thiophenyl 212 BAE L 72 4458184 & naphthoquinone E~DOEIRE TH H, BEELICL 2HR0T
REBR ORI D LA 1£5F P TP Donor-Acceptor DIEIENWE LT T Litbd b,

0.1490

y b umo a" 0.14889

cTl cT/ CTL cT/
10.01eV 10.78eV 10.27eV 10.48eV

v HOMO
.0.2188 a a' -0.2286

b NHOMO a"
C: Cs

Violet Form Red Form

o
(1-0.2467

3.4 RBR%x-HEFE

- A - B - 3K, Molecular cystal&Liquid cystal in press

- B - #k - K, Molecular cystal&Liquid cystal in press

- H® - K - 444 - WEEF - K. J.Phys.Chem. in press

- HE XK B, ET0EEFRMERER. 96EIARK
- HE - EAK - FW. STFREREHRE. 96F10AEM
- HIER - HEF - W, S FHREREHRE. 96108 ER
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BSFREECLIFFRUDFELRGOBFHEDHE
A ABI FRA o
Calculation of the Electronic Structure of Molecules and Molecular Assemblies with
£ 38641 .
Z ' d
2 100.800 Molecular Orbital Metho

O EAJIEE. AHf—. FEHFHF Jonas Krober (5F5)

1. FEEM - A
BAE DI INV—T T3, EBRIEGEE CBIERATRI TERPEEROETYIE, v 70 bo VS EERAW
FESRENNLEF ZRY MV (ARUPS) Ik > THREL T B, PR TEER, Hx ORREL TO S RETFHE
RERE TS5 L (IAC3L) OWB AT, #ll, EHES TFOREFICL S HREF D 1 EIEE (single-scattering)
ER TR X (escape depth) %, STEICMD AL T EDA[ERICHE - e,
Fo75 L (IAC3L) BBEESE T, C, N, S, HO 100 FFUTHSL B4 FIT20 T, 2s Bl (HREFid 1s 81
. SFEFIE 3s Blal) & 2p #aE (S FE T3 3p Hull) THRI W3S TFHEICHIE LT3, 58I, (1) LEF
D B E#EL (self-scattering) ZE B UMM EFEUL NV, (2) BEFOD 1 BI#EL (single-scattering) =& 8 L
T2, (3) BRI (escape depth) ZH M HEFHEL L TER LIV, OEBERLNIVTIT) C
ENTE B, KBETO 1 NEEAZRT M, |) TEERT. i) FFHOTXTOFETF, i) F 1 EEFFO
BT, iv) E2EESTFORT. v) FEOEBUNICHIFETF. OLI KA o6ND, i, FAEUELIARYS
MUY Iab—va OB, () LETHREOKIEA (6, ¢) KEHE, (b) BEF/ N FREKDSFHE (0,
) DXEFHEE. (c) 7 V5 LERMAZTORBETRE. (d) AETFHREORME X IVF —LEH (hv= 1-100eV),
ThO. BHICRE Lo FRER. BIIIODWTITI ZENTE S,
CITiR. To7 5L (JAC3L) 2ERA LTI -+ 75 & CooHBOERIZDNWTHET 3,

2. PP h k- StE Ak
ARUPS ORIFE L, 5 FREFHRT - RSN RERHESR (UVSOR) DE—L 51 » BL8B2 Tfi-tfcF+ 75 &
YEABHEBIBRIEZEFTTHOPG 7’57 74 MFEBE UTHER L., = 408:V TABETF Y FOXKEFR
BEDHIA (0) KERERE Uiz, Coolii3 AuBiR EICEE L. REFREOREI XV F—KERLIE
Lize
StEICA VIR (T. Fujikawa, J. Phys. Soc. Jpn., 50 (1981)1321. # B M) itk 3 &, RIHBMBEI BT 3 REF
B AR,(R) 12,

AB) o D DO e SV (R Mie 4 X5 Do Y5 va(R)
L L'

a Xa @ b#a Xa L
Xtél(kn)GL'L(Rb - Ra)MLXa,

&FEN B, TIT. D, the exponential damping factor of the photoelectrons from atom a. C%q: the n-th
molecular orbital coefficient of the Slater-type atomic orbital Xa, ku(= Ic,,f(): the wave vector of the photoelec-
tron, R,: the position of atom a, Mpx,: the matrix element which includes the phase shift and radial integral
of each atom, t}(k,): the single-scattering vertex, Gp.(R, — R,): the free propagator, Tdh 5, 1. H4 D
SR 7075 L (IAC31) ENS TH—, G#5 FHEEO ARUPS 2 EBMICSHETX 3,

3. PR
(1) HOPG 757 7 4 pEWR LD F 7 5 & R
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Fig. 112, 779 & VRABHE (BE~ 248) KB 32WBF NV FOXBFEREOHLA (0) KERER
To ERMARY M () IKEWTHRAZINBE/1NV F (1~10) DT RIVF—HMLE LHBED. SREADFEINR
ZrMVB)TREILYI2V—Ya yTETNWAS (ZITR], STO6G LRVTEHE LI F 75 V3 FDHFF
HEARRBLE L) SOV Iab—Ya o, i) BERYOF 75 L 43 FIREERD ERETRRRS %
EB T &L ) FBIIRBREESFORERFICLBHABEFOD 1 BIEEL (single-scattering) &BiHER X (escape depth)
REBTAHIENEETHA L, BEPHENMIL e COLIRMEFNY FEEOHBEY I aV—Va v
. BRFPTFERICBOTHHTOMTH 5,

(2) Au gﬁh@ Ceoﬁﬁ

Coo® D ARUPS Tid. HOMO(RE I L#E) /N F& NHOMO(Z DROFE H#E) /N FTERME h 54
RUBEATRANVF—EKFEHOFERIZDW T, LFTD» S & D b e TWh 7z, Fig. 2(a) I, HOMO NV F &
NHOMO /3 F OB T X )V F — & FEHE O EHIE 2R3 (HOMO /N FigE% NHOMO /N v NGB THE
{LUTRUTH3), Fig. 2(b) i3+ STO-5G - FHEHEOEREA . 70/ I LIACILICE>TY I ab—
VarllBEEIRNVFARFEHOEMTH 5, MEMORBEXT XIVF—, REOBEILEIC, EAEEHE
WICLCHBBLTVWS, 50, BREBOS FHRELHEXATLRNVF —KEROFICERT TS LICKD, B
ERIRANF-HEHOFRRICHETIEELAR 2R (RETE), Jhid, GBS TEBROLETFHREMEED
BEX T RNF —REREFBETHRLIADTOHTH 3,

"""" 7T YT LI T T
measured b calculated
1

T T T T
(a) measured

@ this work

0= O Benning et.al

30°

37.5°

45°

(b) calculated

Normalized Intensity

T
R

52.5°
60°

67.5"]
g 76543,

10 1 75°

! ]

10 0 10 0
Binding energy /eV (Eyac= 0)

|AC(self-scattering)

single-scattering(r<2.0A) |

hv /eV

Fig.2 Ceo®iZH135 HOMO /X K& NHOMO /SY K
DORENTRIVF—kEE. (a): BT L. (b): 3HE
AR MV (ER) KEWT, BEERFIKL 5 1 A#KEILZE
ERTBE ERRRS M EESBERTEI Ebbd 3.

Figl 375t /EABHEBIEI3EBF N NOXE
FIREBHA (0) hEH. a: BRIZRS M. b: REES
FORFILIABFO 1 ABREALBHFEELER LY
ARZ M.

4. RBE - LREHEEETE
E#/N, #0O. B, LB, J. Electr. Spectrosc. and Relat. Phen., in press.
BRI, LB B, #0. BRBESOEFER, 1995 4 1 AR,
E#/JI, #0O. B, L%, The 11th International Conference on Vacuum Ultraviolet Radiation Physics
(VUV-11), 1995 £ 8 A H 5.
BRI, LB, B, D, #O. 2 FBEREFHRS. 1995 F 9 AMA.
BB S FHER TREFIHEOTR E9K-SOR &4 FR4 B0 ). 1995 4E 11 A W k.
BEN. LB, B, /D2, B 0. BRBEE%ES, 1996 4 1 A R,
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