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Faidd ) F Liz, 203, 7TRAYDKRFEEOBRAD ST OFMIRE 22 & TT, “Iwould like to
convey the strong interest of the U.S. Embassy in supporting the efforts of U.S. supercomputer suppliers to
gain market access in Japan, , , ,” (Signed by Minister-Counselor for Commercial Affairs) < D X 9 7 FH4E
RTELBEICH LIEHERE Yy — IR EDZTTH oL ) T,
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developments in Molecular Biology are not evolutionary but revolutionary. Computer
Science, Statistics and Mathematics are the driving forces transforming molecular biology
from an informational science to a computational science. Computational Molecular Biology
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13:30 - 14:00 [MCSCF+MP2 % BV 725 ¥ IV BUSR D BRI ZE |

/NB R (ZEXT)
14:00 - 14:30 [5F>¥3al—vay ~nvayv, WIZ5Ay—, ERzHEK~]

WA HEAT GRLKBEET)
14:30 - 15:00 [I6FIMR 70275 A% &5 B%T 2D

wil BE (TR
15:00 - 15:15 coffee break

15:15 = 16:00 [V a> 7574 v & A8 0rigin2000 2FIH L7z A r—F 7 NT0 753 v 7|
FZE KBZ (AKSGI)
16:00 — 16:25 [A—/S—T 2V 2 —% SX-5/4B OFFE & &b |
AT #— (NEC)
16:25 — 16:45 [SUPER-UX O#eisfb ok
W — (NEC)
16:45 - 17:30 [SXk-507075I Vv 7EEE Y —VOBE]
W % (NEC)
18:00 - 20:00 B H =



3A12H (K)

9:30 - 10:00 [4tFk> 7 1) —> 7 b DALTON OfE~ & s F =41 |

$A #HE BHEE - ERD
10:00 - 10:30 [EBIAZ MVOHEEREIFITICE T 2 EE L S4B ORE ]

BE B (UKkH)
10:30 — 11:00 [H-FHuEEHEIC X 2L RBOREE & HE/EH ]

#HE HEZ kD)
11:00 - 11:15 coffee break

11:15 - 11:45 [EBLELEREOME - BTIRE - JUCZENICEE§ 2 RIS

AR FZ (REAKT)
11:45 — 12:15 [BENEEEIC L 5 EEERERO B IR |

AH O (AR
12:15 - 13:30 B B

13:30 - 14:00 Multicanonical algorithm in Ab initio simulation.
~ Investigation of structure and spectroscopy of clusters ~
Pradipta Bandyopadhyay (%FHfEEss)
14:00 - 14:30 [¥ V37 BEBETFRHEEA—X—avEa—% ]
PepE ot LKD)
14:30 - 15:00 [EBEHEOSTFENFY I 2L — a3y | ZORE L FHEMROYEE]
AF BE GIKEHE)
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3 RIEHY 2T L0EMB LUV
3.1 VAT AR L

Bl y—DY AT AL, BEEET— N~ (BARESRHE HSP).

EREEY — N BV A7 A (AAERHE HPC).

A—=)%—a v ¥a—%(H

AERE SX-3/34R) GAHZ T A Y VAT A(IBME SP2)IC X 2MUMAER L INXSHAES X7 ATHS (L—FDF—17 ¢ L2 b

NE77 AN —=N—FiZHY), EYATFLAENS YT Y b TH5ZLCEoTH—LTWVAS),

- BEREP9IC FDDI #6410 600Mbps JEV — 7 LAN 2 IR ) KoH¥THY | FINIEFd HHADZ
FEET) XA v b7 — 7 MERAICER - FIHTE 2,

- SINET ({8t v & —) A RBEL T ¥y —F v PIT 7 EATE L,
N

EWS4800 EWS4800 EWS4H00 EW54800 EWS4800 EWS4800 EWS4800 EWS4800
/3p0 /3p0 3 0 /3)0

310

& ZREGERT (0 FRHEERR SRR, AR AR e,

WRRIRERE b 2 FiaXE ENS4800 L [Frseeoe,
/3
X
i - 25— 2 FIEER l|:|
EWS4800 m
TrA Y —nNE Tr1IH—NEl TSS-JEE
| UP4800 UP4800 UP4800
NEC HSP I HIPPI SWHCH_ NEC HPC / 650 / 650 / 650
(cctst) (ccts2) (ccfept)
X % * WP AFA W27 A | ]
-—@'——_ L1 U' ! DXE6800 ! } DXE6800 l GTB-CNT
HERIF
Origin
2000
M P Computer Center  LOOP OriginZ000
I MS  LOOP|ir4s LOOP 678011 (FDDI)
| CNT | CNT | I Lt L]_I:
ORION LOOP HU l H
— ENS4800 uP4800 Ewsas00 | [Ewsasoo
/ 330 IBM SP2 /630 /3lo /3{0
(cctep2) | DB —1% TYTEY— - Ew§4gggzx
TSS—JER NEC SX-3/ 34R| e
KANR!  LOOP | I - LOOP6780 |1 B5#R < S
sR2201 I:Ir A ﬂ EREED X7 L
TISN
':_g?)—s;NET (GE) SENBEAAIXY —/N12, RICERHSh WA
3.1 ¥ A7 AR

4 [0



31.1 A—nN—ar¥a—¥% T A7 LABEAELRE SX-3/34R)

- SX-3/34R T ¥ a 7EE(NQS). Ny FUEzITo T,
- KEEDCOMT 2& (270G6B) 2 HE L, Pt 0EREH- T —F OB L T2 CFR 810 A & h 2 —FAREREIE, BEIX. VAT 473y

4

7y 7THELTGER),
- #934. 2B DFEERT A A2 £#591.66B DEHET L A T4 A7 DRFEMN126(B 2 H LT 5,
- ¥ T90GB DIRBEE T 1 A2 (FHWE) 2 HE L., BRT A A7 0BEHFH Lo T b,
CEEE VAT AICE 0T, A== 0 ¥a— Y OFERROBEETREE LT W5,

~
Gasnzze ) (wunsze ) (agpmse)
[

[
SR
SX__3 / 34R( EEMEE 208 s HEREEER
8GB
[
C HliLEEE D)
! J
C EEEEE D) (H1PP 1EpEEN )
4 N LAN7® ot LAN7® by Q—Q- AR A7 =¥
( I W PRI ny é & 7 o BT B
747" TV %EE YATh
(P | wassam-n 27068 91.6GB 79068
/
mye =7 4R) '
FDDI-LAN~ FDDI-LAN~~
] HDYV/NTSCE{%
E_a;g,é FRREE
7Ny 2.85GBX8
TV &5F 34.26B
L RERREE )
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3.1.2 EEEEY—N—V AT A(BAERE HSP)

-HSP TIXTSSMLER, ¥ =z 7EEMNQS). /Ny FAEEIT> T2,
- #168. TGBOEET LA 74 A7 2B L TVb,

-~

HSP

EE LI E

FRLEEE 26B

ILIRFLIEEE
6GB

/\\/

AW D R B R E

U\

BT 4R
TUEE

68.7GB

ATy HlEE |

[ONO]

COMTE:(E

£ ADAT
£E

HIPPI
Gateway

FDDI-LAN~

F3.1.2 BEREHET}—NTAT L

060



3.1.3 BEEEY - N-EIVATAHAXERE HPO

“HPC TiX, Y a 7EENQS) . Ny FREEIToTW5,
- #33.6BOBMET LA TA AT 2F L TWb,

AR E
2GB

p
HPC C FREEE 1B )_
> J
L AW O R B O E j
an CH IPPIAS T
35,608

Q0

COMTEE &

£43.1.3

HIPPI
Gateway

m FDDI-LAN™

EREET—NBIVAT A



3.14 HEIIAY AT L(IBME SP2)

SSP2 T, VaTEE(O—-FLRT =) Ny FAEETo TS,
<120 — Fu TSSBRICHER L TVW5,
AT D) — Fb bV AT LT, £/ — FIZIZ46B(#REH1926B) DA T A A7 2L TW5,

(=)
* 1) 256MB *E 1 256MB X E 1 128MB *E Y 128MB *EY128MB
F4RY TFTA4RY F4RY FT4RY F4RY
4GB 4GB 4GB x4 4GB 4GB
*E1)128MB
F4RY
X8 X8 4GB X4 X16
\ J \ J \_ J \. J \ J
HPS(High Performance Switch)

FDDIF— b x4

MNEMWLY
w712 . UPS
1
ar bt -3
T—U9AxAF7F—3>



3.1.5 DEIX EVAIIGTER S X7 L (LB SR2201)

- SR2201 T, ¥ a 7EE(NQS) . /Ny FAEEIT > TWwa,

©2 7= FIXTSS BB ML L TW5,

c127—FEREFITa THELTHREL TS,

ST — FRbRBYATA (M2 /= FRI/0SOHEARYZFLEH)T, £/ — FIZ2B6MBORAEY ZHLTWVES,
- #3551 326B(4GB Z 8 B) DN—FF1 A2 2L TW5b,

DAT —{PURPUHPUMPUNPUMPURPUMPU

PUHPUHPURPUHPU

Console

XE1 I 256MB/PU
(SIOU,I0UE % $256MB)

FDDI

AE32GB

3.1.5 2Ex ey EFIFTERS AT L

090



3.1.6 NUMA(Non-Uniform Memory Access)BUEtE < X5 L (SGI & 0rigin2000)

- 0rigin2000 Ti, ¥ a 7EE(NQS), Ny FREET-> TWwa,

- TSSALEAIC B L T 5,

c8/—FERBFIVaTHE L THRRL T,

c 2T/ —FPo%bYATLT, BET20MBOXE) 2HL TV,
- #ET63.7(9.1GB 2 7TR)DN—FF1 A2 2 H L T2,

Crossbow Switch

D

\

Cﬁa%&L'&Eaﬁ%(ﬁﬁﬂﬂé%(ﬁﬁkﬂé%Cﬁ%ﬂﬂ%%(ﬁ%ﬂﬂﬁ%(ﬁﬁkﬂé%(ﬁﬁkﬂﬁ% (ﬁﬁﬁ@ﬂ%
l FiCEERE 'CI;.E'F’%E)CEnB'f*aE%)CInﬂﬁﬁﬁ)(Inﬂﬁﬁ%CEnﬂﬁﬁ%)C uE'I’*zéﬂé) CI::ET%?§§>

J

] scsl

X0 l

|

DAT

Ether Net

CD-ROM

DISK
(LX)

DISK

(41 X4)

10base-T
100base-T

[13.1.6 NUMA(Non-Uniform Memory Access)BIFtE#ET X7 4
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32 ¥ 2 — Dk

FNEFNDFRAMIBITBF 2 —BRIRUTOLBY THE, Fho [FEE] 1T, £F2—I12BNVT
BRI EATHES Y 3 TORREE T,
%72 [Complex] 13, 20 LD F 2 — %408 CRBICET RS U a 7O ERT,

SX-3/34R (super) <XZ7 MV a THLHE>

Fa—% | CPURFR |EFCEE| £EE | Complex ES
v V1 V3D FFa—
V1 3EFM | 256MB 4 5
V2 12FF[E | 256MB 3
V3 12 B¢ 1GB 2
VX 2451 2GB 1 RIS a7
MDPS 1
SEHIER 1043 32MB rsh @ &

HSP (cchsp) <B ) 7T a THLEE>

Fa—% | CPUBRR] |E5E| £E% | Complex s E
il Hl H3~DSA TFa—
H1 SEFRT | 256MB 2
H2 6BFF | 256MB 2
H3 6BFRT | 512MB 1 3
H4 12 B 5 1GB 1 HRIREY a7

S 3EER 128MB

HPC (cchpe) <BE Y 7V a THLHE>

F¥a—% | CPURRRD |EFiE| £ER | Complex S
Wi 1285/ 128MB 2
w2 12858 512MB 2

S 104 32MB rsh D &

SP2 (sp2) < V) TV a 7ThLHE>

Fa—% | CPURSH |FielE| £E=E | Compex |/ — FE g
S1 12050 | 128MB 6 8 8  |Thin
S3 48 R 128MB 6
S2 12 R 256MB 12 16 16 Wde
S4 ABEER | 256MB 12

g 10



SP2 (sp2) <ifFIY 3 TALEE>

Fao—% | CPURFH | FFE| £E% | Conplex |/ — FE &
P1 20453 128MB 1 3 Thin / — FAIZLLTF D@D
ccsp266,ccsp267,cesp268
P2 245 128MB 1 12 |Thin /— FHIZDTOED
ccsp205,cesp206,ccsp207,cesp208,
ccsp209,cesp210,ccsp211,cesp212,
cosp213,cesp214,cesp215,cesp216
P3 24 e 128MB 1 7 Wide /— FRIFLTDOED
cesp251,cesp253,cesp255,cesp2b7,
ccsp259,cesp261,ccsp263
1SS (cabm) < XFEMLIEE >
*a—% CPUKFR |FFE| $EE |/ — FH ] %
3 B 64MB 1 |Thin ccsp265
SR-2201
Fa— B AFIH CPU%L CPUFRSFH S
%
R - - NA T Fa—
R1 2 6 iy i WEHT AN a 7
R2 10 4FsR | FHT 2T
Origin2000
Fa—4 | CPURE |ERE| EX |V - M w %
01 12 B[ 123GB 4 4
02 12 BF 384MB 4 4
KR 1043 256MG - - | &EnE

0 12 O




3.3 FIHRRERE

FARESEZEL L VHINL $EAD, FEOBGRE, BEICL o CIERRELZMOPOFETHRAZECREL TEL I8 5d Lt Ao
FHEBNAORSO0Ic 7Yz 7 PFEISLIHRAEEDEN A TONRE T, FI/V— 7RG BToN A8 E B2 THEREFIET 2 2 &k
TEIX A FIARE P BROKUM- TV s 7T LA ST T,

QA== a2 —% (SX-3/34R) DOFIFHEHEHE
P1=CPUXa+VPUXb
CPU : & cpu time
VPU : X7 FVEESRD cpu time
NTX—FDER, UTOEBEYTY,
a : 0.12/sec
b : 0.12/sec

O EHEY — /Y A7 A (HSP) OFH s HE
P2=CPUXc
CPU : & cpu time
NG A=FDEIR, DTFOLBH T,
c : 0.03/sec

QHEE S T A5 VAT A (SP2 Wide ) OF Mg ik
P3=CPUXd
CPU : & cpu time
NFGA—FOfEIR, BTOLBY TT,
d : 0.02/sec

QEE 7 A5 T AT A (SP2 Thin) OF|F SEEE Mk
P4=CPU Xe
CPU : & cpu time
T A=y O, BToLB)TY,
e: 0.01/sec



O HEEH Y — /B A 7 A HPO) OFIH S BE %
P5=CPUX{ +VPUXg
CPU : & cpu time
VPU : X7 FIViEEZFD cpu time
NI RXA—FDfEIE, UTDEBHTY,
f : 0.06/sec
g : 0.06/sec

O Y EFIEHEMRE D X7 4 (SR2201) OF R MBE T i
P6=CPU Xh
CPU : & cpu time
NI A—FDEE, LTOLB) T,
h: 0.002/sec

ONUMA (Non-Uniform Memory Access) BIFTEMET 2 7 4 (0rigin2000) OFH Mg 5k
P7=CPU X1
CPU : & cpu time
NI A—FDEIE, LTFTOEBYTY,
I: 0.03/sec

OFIH
T % P-P14P24P3+P44+P5+P6+P7

QL4 DFTEHT AT LIBITSH CPU 1 B4 ) oF AR, X0 X5 12420 9,

S¥-3/34R 432 B (N7 PVEEEE DR AR
HSP 108 &

SP2(Wide) 72 4

SP2(Thin) 36 &

HPC 216 & (N7 PVEEEELFE AR
SR2201 7.2 4

Origin2000 108 /=

72720 FFUTRER)E CPUL MR ICHT L 400 HAEIN EHTHNRT WD,

U 140



4. —fHE
4.1 BFSTA T 70T LDRE

TR I0EEDTA 7T ) BEFEEE 4.1.1 1IRT, MO 77 L085%b LIX
BAETUT I L08R - BREV) DL TTO ST ARBHKEL, CPU KRB, 774
VEEREOFEERYRMET2RDNIC, 9475070758 LTEELTD DWW,
— 2 —F— AT TR LT A,

£ 4.1.1 FRIEESATS) SOy T ABERELE—E

% H R B & N

2H & BEE RRIBER | S FWIERHER D S EE 70 7T L DR
ZFE i K B DFHE, BFHEORBERY AT L
ik o mkke g

BH HE Ak Bh#dR SAC-CI96 71 2 5 L DESF

ILE IR mkkE BhF
BR)IEw /K fehlifsER
HE BN K RHIBER
B OBE BX O A
G & WHERT EERE
BH B mKk KFERE

SR 0 EEICHHER L9475 ) 707503 UTD 2l 1 THh 5,

NEC SX-5 kit
asl (SUBROUTINES) ASL/SX: Advanced Scientific Library/SX
blas (SUBROUTINES) BLAS: Basic Linear Algebra Subprograms Rev.4.0

colmbs2  COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
dalton An ab initio molecular toolbox for a manifold of properties
298 GAUSSIAN9S: ab initio molecular orbital calculations

gamess General atomic and molecular electronic structure system
hondo8 HONDO version 8.5: ab initio MO calculation

nmeld Program for many electron description

mm2 Molecular mechanics calculation by MM2 force field model

mopac? MOPAC version 7: a general molecular orbital package

NEC HPC hit

dalton An ab initio molecular toolbox for a manifold of properties

g 150




298 GAUSSIAN9S: ab initio molecular orbital calculations
molpro98 MOLPR098.1: complete system of ab initio programs

IBM SP2 ift

picmo PICMO: The 2-D drawing system of molecular orbital and electron

SGI Origin2000 i

dalton An ab initio molecular toolbox for a manifold of properties

g GAUSSIAN94: ab initio molecular orbital calculations
g98 GAUSSIAN98: ab initio molecular orbital calculations
gamess General atomic and molecular electronic structure system

molpro96 MOLPR096.4: complete system of ab initio programs

HITACHI SR2201 fix
g94 GAUSSIAN94: ab initio molecular orbital calculations
gamess General atomic and molecular electronic structure system

IoT, BAEBHINTWEIATI7) 707 I L ELUTO®Y) TH 5,

#4.1.2 Turss65475) -8

*k*k NEC SX-3 VERSION ****

PROGRAM PROGRAM  TITLE
amoss AMOSS/SX R2.0
asl (SUBROUTINES) ASL/SX: Advanced Scientific Library/SX
blas (SUBROUTINES) BLAS: Basic Linear Algebra Subprograms

colmbsl  COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
colmbs?2  COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
crys88 CRYSTAL88: ab initio LCAO-HF program for crystal systems

g92 GAUSSIAN92: ab initio molecular orbital calculations
g9 GAUSSIAN94: ab initio molecular orbital calculations
gamess General atomic and molecular electronic structure system

0 16 O



hitac
hondo7
hondo8
imsl
jamol4
jason2
koto
masphyc
math
meld
mm2
mopac?
numpac

sxview

(SUBROUTINES) M680 or S820 -> SX-3 convert library

HONDO version 7: ab initio MO calculation

HONDO version 8.5: ab initio MO calculation

(SUBROUTINES) International math. and stat. libraries

Ab initio LCAO MO SCF calculation

CASSCF calculation with large basis set

KOTO: ab initio molecular orbital calculations

Material design system by means of comp. phys. and chem. /MD engine
(SUBROUTINES) mathematical Library

Program for many electron description

Molecular mechanics calculation by MM2 force field model
MOPAC version 7: a general molecular orbital package
(SUBROUTINES) NAGOYA university mathematical program package
SXVIEW: Visual simulation system for SX

*#k*x  NEC SX-5 VERSION *#*x*

skkskosk

PROGRAM
asl
blas
colmbs2
dalton
g98
gamess
hondo8
meld
mm2

mopac?

HSP VERSION

PROGRAM
asl
blas

PROGRAM  TITLE
(SUBROUTINES) ASL/SX: Advanced Scientific Library/SX
(SUBROUTINES) BLAS: Basic Linear Algebra Subprograms Rev.4.0
COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
An ab initio molecular toolbox for a manifold of properties
GAUSSIAN9S: ab initio molecular orbital calculations
General atomic and molecular electronic structure system
HONDO version 8.5: ab initio MO calculation
Program for many electron description
Molecular mechanics calculation by MM2 force field model

MOPAC version 7: a general molecular orbital package

skekokok

PROGRAM  TITLE
(SUBROUTINES) ASL/SX: Advanced Scientific Library/SX
(SUBROUTINES) BLAS: Basic Linear Algebra Subprograms Rev.4.0

g 17 0O



sk

colmbs2
292

294
gamess
hitac
hondo8
math
meld
mm2
molpro96
mopac?

numpac

HPC VERSION

PROGRAM
asl
blas
colmbs2
crys88
dalton
g94
g98
gamess
hondo8
imsl
jamol4
jason2
koto
meld
mm2
mo lpro96
molpro98

mopac?

COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
GAUSSIAN9Z: 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

HONDO version 8.5: ab initio MO calculation

(SUBROUTINES) mathematical Library

Program for many electron description

Molecular mechanics calculation by MM2 force field model
MOLPR096.4: complete system of ab Iinitio programs

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

kkkk

PROGRAM  TITLE
(SUBROUTINES) ASL/SX: Advanced Scientific Library/SX
(SUBROUTINES) BLAS: Basic Linear Algebra Subprograms Rev.4.0
COLUMBUS: a program system for SCF, MCSCF and MR-SDCI calculation
CRYSTAL88: ab initio LCAO-HF program for crystal systems
An ab initio molecular toolbox for a manifold of properties
GAUSSIAN94: ab initio molecular orbital calculations
GAUSSIANSS: ab initio molecular orbital calculations
General atomic and molecular electronic structure system
HONDO version 8.5: ab initio MO calculation
(SUBROUTINES) International math. and stat. libraries
ab initio LCAO MO SCF calculation
CASSCF calculation with large basis set
KOTO: ab initio molecular orbital calculations
Program for many electron description
Molecular mechanics calculation by MM2 force field model
MOLPR096. 4: complete system of ab initio programs
MOLPR098.1: complete system of ab initio programs

MOPAC version 7:a general molecular orbital package

0 18 O



sk kok

IBM SP2 VERSION ***

PROGRAM
assign
atomci
bandl
bc3
bgstr3
cndos
columbus
dalton
292
g94
298
g941
gamess
hondo8
jamol4
jason2
mm2
molcas
molpro96
mopac?
mulliken
numpac
picmo
series
tcgdmpl
tcgmsg
unics3

wigner

PROGRAM  TITLE
Assign diagram for the assignment of vib-rot spectra
Calculation of electronic states of atomic system
Extended HUCKEL calculations of one-dimensional polymers
Vibrational and rotasional spectroscopy
BIGSTRN3: a general purpose empirical force field program
CNDO/S-CI: modified CNDO and CI method
COLUMBUS: A program system for SCF, MCSCF and MR-SDCI calculation
An ab initio molecular toolbox for a manifold of properties
GAUSSIAN92: ab initio molecular orbital calculations
GAUSSIAN94: ab initio molecular orbital calculations
GAUSSIAN98: ab initio molecular orbital calculations
GAUSSIAN94: ab initiomolecular orbital calculations (for LINDA)
General atomic and molecular electronic structure system(POE)
HONDO version 8.5: ab initio MO calculation
ab initio LCAO MO SCF calculation
CASSCF calculation with large basis set
Molecular mechanics calculation by MM2 force field model
MOLCAS4.1: quantum chemistry program package for scientists
MOLPR096.4: complete system of ab Iinitio programs
MOPAC version 7: A general molecular orbital package
Mulliken version 2.48
(SUBROUTINES) NAGOYA university mathematical program package
PICMO: The 2-D drawing system of molecular orbital and electron
LOOMIS-WOOD diagram for finding line series
(SUBROUTINES) tcgdmpl:interface from TCGMSG4.0 to IBM POE MPL
(SUBROUTINES) TCGMSG:message passing library for theo. chem.
Universal crystallographic computation program system

Magnitudes of 3-] and 6-] symbols
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kskkok

skkkk

SGI Origin2000 VERSION ****

PROGRAM PROGRAM  TITLE
dalton An ab initio molecular toolbox for a manifold of properties
g94 GAUSSIAN94: ab initio molecular orbital calculations
298 GAUSSIAN98: ab initio molecular orbital calculations

gamess General atomic and molecular electronic structure system

molpro96 MOLPR096.4: complete system of ab initio programs

HITACHI SR2201 ****

PROGRAM PROGRAM  TITLE
g94 GAUSSIAN94: ab initio molecular orbital calculations
gamess General atomic and molecular electronic structure system
MISC skskkok
PROGRAM PROGRAM  TITLE

crystruct crystruct3/SD
masphyc  Material design system by means of comp. phys. and chem. /Workbench

0 20 0O



4.2 T8 = ZRFEIRD

GFFT = R=ZAE LTHELTO2HDOT— I N—=APFEHINTBY, BIELH
FTHhb,

(1) QCLDB (BFALFICHT— & X—2X)

(FZAEE) MRGE

B 41,262 1%

ab initio MO HE %> 72D T — ¥ N—RA, JAICI (HARILEEHHS) LR
FiIcBRFE SN TWB E &I, B Journal of Molecular Structure(ELSEVIER) & 9 i
EnTwa, ARty Y —0ORERENILETH S,

(1-2) WWW b QCLDB
BEAED QCLDB 72 75 A1, WW A 7 — 72— A %EA L7z WW A QCLDB #/AB L T
Wb, 2R LT—=FIConTE, BIEEREZFIHAL TWa, FIARIBRIZFFICZ V.

(2) FCDB (D OEHICET 57— % N—2A)

(FIZAER) HB=4E

W 2,231

DOBBIZE T HXMD T —F RN—R, FRBHFEL LYV AFEL TS, FIFIZIEEY
Y — ORERERPUETH b,

R 10 SEREICH BB G SN2 T — 7 OULUILT D@ ) TH %o

(1) QCLDB 4,406 fF
(2) FCDB 217 #
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5 R 10 EE

STEHEBRENR S LUFBEER

51 FIEREIAY 7 bBLUFAER

FIBAE | FBERXS | 7BV M 21—V BOM "R
£ i BB H|ZE & W £ #&
SFHME | HaxFIE 138 554] 45,908  39.118]  28,022[ 15,647,200] 11,208,943
BAME 10 12 3,720 3,582 1,518 1,432,800 607, 009
G 24 128] 21,731]  19,558] 15,571]  7,823,200] 6,228,326
% | & 2 10 5,445 4,901 1,075] 1,960,400 429,961
& &t 174 704]  76,804] 67,159  46,186] 15,904,629] 18,474,239

E) ZZTOCPURRIERIR. mBEE L ) BE (RB/400=FHEERE) £ 7> THEHLAEHDTY,

0 220



5.2 BIMEAB X OCEHEREEIRIN
il ENE T AT ARREFEE KW/
<3 % | KeHl | SX-3] HSP | HPC | Sz | SR | Orgn | ¥ | B
SER106E4 375680 700 i mof 7ol 72 - 710 529
58 3673500 733 734l 734 734 Tad - 734 501
6H aros0] 73 w3 13 134] T - 734 555
1A asee] 73 73d 7 7o ad - 730 574
8H 4250100 734 13 3 7] e - 734] 579
95 394490 71 7100 7if  710] 7200 - 710] 556]
108]  349430] 674 674 674 673 684 - 674 518]
115 3782200 7000 697 7ol 700l 71 71d 703 538
125 330080 73] 73] 713 73 mad  md 134 462
FRi11H 1A 305590  731]  73d 73 72| w4 73] 1n 539
28 373410) 662 664 667 662] 667 66 662 564
38 4355200 728 73 734l 73] 73 734 7133 594
& &t 4659480 8579] 8587 8590[ 8574 8694 357q 8592 547
5.3 BB IR
kil CPUE A R R VPURF RS
< % | sx3 [+ ] mse * e [+ [ se2 * ] sre200 | * | orgn [ * ] sx3 [ *[ mec [ =
ER104E4 A 1866 | 88 454 64 939 66]  15019] 46 7250 72| - - 1091] 51 417 59
58 1696 [ 77| 161 63 958] 65  13054] 39 5305] 51 - - 983] 45 488 66
6H 1676 | 76| 541 74 16| 76]  18375] 54 1972] 19] - - 1068] 49 500 68
7H 2121 96 5300 72 1319] 9of  19098] 58 a674] a5] - - 1365 62 634 86
8H 1592| 72 563 77 1126] 77] 13630 40 164 18] - - 922] 42 503 69
98 1917] 90 690 97 996| 70|  15281] 47 1060] 1] - - 1104] 52 476 67
108 1400 69 521] 77 865 64|  13408] 43 2478] 26| - - 960] 47 3371 50
115 1859 89 549 79 9971 71|  19784] 61 3843] 39 1815] 32 1146] 55 544 78
128 1968] 90 635 87 1273] 87] 12807 3§ 6456] 62 3530 60 970] 44 652 89
FR11A 1A 1331 61 446] 61 1101 75 4549 14 5994 58 4195 72 498] 23 631 86
28 1157 58 CHEE 1075 81 15691 5 5308] 57 3580 68 530] 27| 578 87
3A 1833] 84| 450 61 1087] 74 6951] 21 6293 61 958] 16 1060] 49 354 48
& F 0416] 79 6316] 74] 12852 75 167647] 43  s52266] 43]  14078] 49 1,697] 45] 64| T
*:% Y AT L OFRBEER/ B DBV 5 1CPU %72 ) OREE
£h Y a TG
<% | sk3 ESP | HPC P2 SR2201 | Orign
10454 A 736 520 191 1925 164 -
58 1,657 464 317 1839 26| -
6H 1,300 524 235 2194 5] -
78 1,032 446 280) 1774 285 -
8H 568 394| 211 1629 u3 -
98 1,249 409 336 1658 21| -
108 1,224 584 305) 1,668 285 -
1A 1,064 616 304 2170 383 798
128 1126 622 337] 1,290 297 304
SER11A 1A 699 487 37 385 433 243
28 503 487 26 1711 230 157
38 936 455 247 857 175 111
& Ft 12,094 6008 3,397 19,100 2,961 161
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5.4 7 7 Aj CPU R

5.4.1 SX-3/34R

1) (V2) (V3) (VX) (VP) (MDPS) 4 & (EI0) & & &
SERE 104 47| 49:30:46 | 583:05:57 | 971:22:11 0:00:00 0:00:00 0:00:00 | 1603:58:54 | 261:43:06 | 1865:42:00
5H| 933807 | 550:02:55 | 984:48:09 0:00:00 0:00:00 0:00.00 | 1628:29:11 | 67:2958 | 1695:50:00
67| 48:46:00 | 6794949 | 885:32:18 0:00:00 0:00:00 0:00.00 | 1614:08:07 | 61:2951 | 1675:37:58
TA| 117:49:26 | 748:00:56 | 1210:21:52 | 0:00:00 0:00:00 0:00.00 | 2076:12:14 | 44:5051 | 2121:03:05
8H| 63710 703:33:50 | 875:37:37 0:00:00 0:00:00 0:00:00 | 15854837 | 6:24:26 1592:13:03
95| 132:11:25 | 5090443 | 123231:18 | 0:00:00 0:00:00 0:00:00 | 18734726 | 430335 | 1916:51:01
107] 6422:11 | 276:09:00 | 1028:27:02 |  0:00:00 0:00:00 0:00:00 | 13685813 | 31:2437 | 1400:22:50
11| 13514:06 | 477:5318 | 11953037 | 0:00:00 0:00:00 0:00:00 | 1808:38:01 | 50:16:48 | 1858:54:49
12| 1630312 | 547:25:12 | 1243:36:26 | 0:00:00 0:00:00 0:00:00 | 1954:0450 | 140132 | 1968:06:22
SFR 114 18| 783533 | 350:30:00 | 858:47:22 0:00:00 0:00:00 0:00:00 | 1287:52:55 | 424332 | 1330:36:27
20| 193410 | 4242837 | 683:10:02 0:00:00 0:00:00 0:00:00 | 1126:52:49 | 29:53:09 | 1156:45:58
3H| 2471055 | 362:38:34 | 115527:03 | 0:00:00 0:00:00 0:00.00 | 1765:16:32 | 680445 | 1833:21:17
& &t | 1156:13:01 | 6212:4251 | 12325:11:57 | 0:00:00 0:00:00 0:00:00 | 19694:07:49 | 721:26:10 | 21415:33:59
5.4.2 HSP
(H1) (H2) (H3) (H4) & & (E1C) [# & &t
SERG 104F 48| 1173024 | 1995315 | 110:08:51 0:00:00 427:32:30 26:55:01 454:27:31
5H| 1000722 | 209:41:43 | 124:3822 0:00:00 434:27:27 26:13:07 | 460:40:34
68| 121:07:36 | 232:03:29 | 170:31:53 0:00:00 523:42:58 1726:13 | 541:09:11
TH| 803217 | 2154802 | 153:4852 0:00:00 450:09:11 80:19:22 530:28:33
8A| 30:4647 | 167:0831 98:57:50 0:00:00 296:53:08 | 266:28:20 | 563:21:28
98| 762811 | 126:43:58 | 7851:13 0:00:00 282:03:22_ | 407:4453 | 689:48:15
10| 1444330 | 2292340 | 110:3531 0:00:00 484:42:41 355932 | 5204213
115] 136:59:34 | 229:13:04 | 162:58:32 0:00:00 529:11:10 19:38:18 | 548:49:28
12| 1331851 | 321:53:48 | 156:42:28 0:00:00 611:55:07 224749 | 634:42:56
SERG 114 17| 1241905 | 1722934 | 122:39:12 0:00:00 419:27:51 261510 | 445:43.01
2/ 1162458 | 191:4520 | 150:38:52 0:00:00 458:49:10 16:54:37 | 4754347
3P| 543540 | 1715751 | 1915947 0:00:00 418:33:18 31:5246 | 450:26:04
& &t 12365415 | 24680215 | 16323123 | 0:00:00 | 5337:27:53 | 978:35:08 | 6316:03:01
5.4.3 HPC
() W2) & &t (ETC) B & &
SERL 104 47| 147:21:22 | 2592826 | 406:49:48 | 532:07:52 | 9385740
5H| 172:11:04 | 257:53:28 | 430:0432 | 527:4833 | 9575305
68| 136:41:16 | 246:28:02 | 383:09:18 | 733:01:20 | 1116:10:38
TH| 1134555 | 396:09:50 | 509:55:45 | 809:11:26 | 1319:07:11
8| 15811:30 | 310:27:08 | 468:38:38 | 657:06:36 | 11254514
97| 1792839 | 352:4032 | 532:09:11 | 463:30:10 | 995:39:21
104 1330955 | 284:50:28 | 418:00:23 | 446:31:04 | 864:31:27
18|  0:00:00 0:00:00 0:00:00 997:23:07 | 997:23:07
127] 23857:05 | 459:36:3% | 698:33:39 | 574:2907 | 1273:02:46
SERR 114F 18| 25302:21 | 328:34:45 | 581:37:06 | 51856:26 | 1100:33:32
20| 2261500 | 291:00:16 | 517:15:16 | 558:0958 | 1075:25:14
3| 1903141 | 22231:12 | 413:02:53 | 674:0429 | 1087:07-22
& &t 2183:30:02 | 3710:56:41 | 5894:26:43 | 6962:50:46 | 12857:17:29
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5.4.4 SP2

0 250

(S1) (S2) (S3) (S4) (P1) (P2) (P3) & &
Fhk 1058 4H] 1833:35:23 | 1164:37:58 | 1572:29:05 | 3347:51:26 7:25:14 5746:11:41 | 1357:02:57 | 15019:13:44
5H] 1085:36:15 | 896:14:42 1537:52:39 | 2945:45:48 5:47:51 4860:40:35 | 1722:19:14 | 13054:17:04
6H| 897:01:36 1372:13:49 | 2680:50:35 | 4817:29:18 5:46:40 5682:45:35 | 2888:44:14 | 18374:51:47
TH| 1201:53:41 | 1529:00:23 | 2734:02:26 | 5568:47:52 0:57:31 6275:54:13 | 1787:17:54 | 19097:54:00
8| 1045:12:23 | 1196:07:41 | 2931:50:10 | 230436:19 2:32:19 4297:39:09 | 1851:58:43 | 13629:56:44
9H| 1203:32:46 | 1099:41:17 | 3306:47:27 | 3508:19:23 0:08:18 5240:1241 922:33:11 15281:15:03
108] 1202:43:16 | 1272:25:40 | 2199:12:52 | 4693:53:22 0:17:16 2911:54:39 | 1127:11:22 | 13407:38:27
11A] 594:35:07 1084:09:52 | 4815:55:17 | 4640:49:02 1:41:49 8055:01:56 | 591:21:34 -| 19783:34:37
12H| 394:26:53 727:32:44 3483:54:02 | 3874:04:02 0:47:43 3796:52:21 | 529:02:50 12806:40:35
IR 1% 13| 6011403 | 12720438 | 2619:14:34 | 2060:00:45 | 13419 | 55245405 | 16465341 | 146260435
2H| 4603244 | 1489:2952 | 1818:3329 | 37992352 | 0:03:10 | 5406:2535 | 2716:12:04 | 15690:40:46
3A| 1510749 | 4815810 | 1022:3303 | 1675:1446 | (1112 | 350230:47 | 283020 | 6954:10:32
& r | 10673:26:11 | 13585:46:56 | 30723:15:39 | 44166:24:25 | 27:13:22 | 6138L03:17 | 17169:08:04 | 177726:17:54
5.4.5 SR2201
(RD (R2) & &t
FR 1055 4H| 433:0942 | 6807:20:31 7240:30:14
5] 688:23:15 | 4600:00:57 5288:24:12
68| 130:42:42 1828:52:25 1959:35:06
TH| 5140051 | 4150:01:25 4664:02:16
8H| 453:16:09 1170:25:30 1623:41:39
(R) (1998.9.7% 1)
98| 1069:06:16 0:00:00 1069:06:16
10H]| 2478:29:17 0:00:00 2478:29:17
11 5| 3843:00:05 0:00:00 3843:00:05
128 6456:18:43 0:00:00 6456:18:43
SER 114E 1] 5994:27:00 0:00:00 5994:27:00
28| 5307:48:50 0:00:00 5307:48:50
3H| 6293:23:00 0:00:00 6293:23:00
& B 33662:05:51 | 18556:40:48 | 52218:46:38
5.4.6  Origin2000
(01) (02) & &t
R 104105 356:34:53 179:27:19 536:02:13
115] 979:02:09 215:29:29 1194:31:39
12H]  64:49:01 195:11:54 260:00:56
SER 114E 1A 2:48:25 115:06:46 117:55:12
28] 66:45:50 107:35:34 174:21:25
3H[ 30536 15:18:16 18:23:51
& & 1473:05:57 | 828:09:20 | 2301:15:17




55 77 AB VPU R

5.5.1 SX-3/34R

SX-3 (V1) (V2) (V3) (VX) (VP) (MDPS) 4 & (ETI0) [#& & =F
SERL 109 4| 194129 | 270:22:49 | 497:49:14 0:00:00 0:00:00 0:00:00 787:53:32_ | 302:58:10 | 1090:51:42
58] 201723 | 216:1550 | 448:28:40 0:00:00 0:00:00 0:00:00 685:01:53 | 297:43:13 | 982:45:06
6A] 9:36:01 299:53:23 | 408:17:58 0:00:00 0:00:00 0:00:00 T1T4T22 | 349:55:05 | 1067:42:27
7TH| 344149 | 369:3817 | 546:03:34 0:00:00 0:00:00 0:00:00 950:23:40 | 414:36:00 | 1364:59:40
8H| 2:3505 313:29:22 | 355:10:14 0:00:00 0:00:00 0:00:00 67014:41 | 250:24:33 | 921:39:14
9F| 423523 | 1434842 | 539:4853 0:00:00 0:00:00 0:00:00 726:12:58 | 377:33:31 | 1103:46:29
108] 21:01:48 | 122:2833 [ 561:31:21 0:00:00 0:00:00 0:00:00 405:01:42 | 254:47:06 | 950:48:48
17| 613327 | 217:0220 | 494:25:34 0:00:00 0:00:00 0:00:00 7730121 | 373:34:43 | 1146:36:04
12f| 533543 | 1775951 | 399:53:16 0:00:00 0:00:00 0:00:00 631:28:50 | 338:37:55 | 970:06:45
SER 114E 17| 21:40:02 | 111:49:02 | 211:54:34 0:00:00 0:00:00 0:00:00 345:23:38 | 152:4943 | 4981321
28] 5:00:39 188:06:13 | 230:23:27 0:00:00 0:00:00 0:00:00 423:30:19 | 106:31:01 | 530:01:20
3A| 61:44:26 79:42:13 | 355:00:56 0:00:00 0:00:00 0:00:00 496:27:35 | 5631137 | 1059:39:12
& &t 354:03:15 | 2510:36:35 | 50484741 | 0:00:00 0:00:00 0:00:00 | 7913:27:31 | 3782:42:37 | 11696:10:08
5.5.2 HPC
HPC (W1 W2) & & (EIC) & &l
SR 104 45| 684416 | 1392702 | 208:11:18 | 209:0935 | 417:2053
5H|  47:0314 95:30:06 | 142:3320 | 345:3920 | 488:12:40
67| 51:4958 | 1851540 | 237:05:38 | 262:50:48 | 499:56:26
TH| 482912 | 1401544 | 188:44:56 | 4445022 | 6333518
87| 641636 | 130:40:20 | 194:56:56 | 307:33:43 | 502:30:39
98| 830445 | 146:33:09 | 229:37:54 | 243:46:51 | 473:24:45
108 46:32:43 86:19:10 | 132:51:53 | 204:03:54 | 3365547
13| 80:1558 | 111:52:11 | 192:0809 | 352:17:48 | 544:2557
128] 8410:19 | 184:55:54 | 269:06:13 | 3825306 | 651:59:19
SERR 114F 18| 924336 | 172:11:05 | 264:54:41 | 365:36:51 | 630:31:32
28| 123:32:39 | 2592945 | 383:02:24 | 1945414 | 577:56:38
38| 21:02:05 1:09:54 221159 | 3312735 | 353:39:34
& i 811:45:21 | 1653:40:00 | 2465:25:21 | 3645:04:07 | 6110:29:28
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5.6 ¥ a 7HIMFH
5.6.1 SX-3/34R 5.6.2 HPC
SX-3 oD [ [Town [ oo [ [ ow | om Jomen]a 5+ HPC wn | wa [& 3
Fri104E 4R 215 1s1]  340] 0 0 0 0 736 R0 48 95 96 191
5| 53g]  278] R4y 0 0 0 0 1657 5| 130 182 312
6] 444] 262 504 0 0 0 0 1.300 6 n7  usl 235
ﬂ 343 255 434 0 0 0 0 1032 7' 8 195 280
3 6]  216] 283 0 0 0 0 0 568 »ﬂ ol 120 211
of s3] 304 413 0 0 0 of 1.249 of 203 133 336
10A] a2 204 306 0 0 0 0 1224 10A] 149 156 305
1Al m7l a3l 334 0 0 0 0 1.064 nA[ 124 179 304
12|  463] 260l 403 0 0 0 0 1126 128 15 185 337
T4 1A] 251 @I 287 0 0 0 0 99 R4 1A] 211 165 376
2l 182  125] 196 0 0 0 0 503 2l 127 134 263
3| 308] e 376 0 0 0 of 936 3l 127 120f 247
& % 4574] 27130 4807 0 0 0 of ol 12004 & =t 16120 17850 3397
5.6.3 HSP 5.6.4 Origin2000
mn | w2 [ @ | ma | B on | o & =
SR04 48 27.g| 147 94 0 520 ERifE10A] 102 113 215
5| 195 0 1R[] s8] 283 798
6] 2sg] : 0 : 12A] 102l 202l 304
71 13_5i| 75 0 446 Fr114E 1H 85]  158] 243
gl 147l 128] 129 0 294 2 66 91 157
9' 100 132 87] 0 409 3 58’ 53 11
1wA] 279l 2000 104 0 584 & = o8] a0l 1828
118 ml 183l 12 0 616
12A] 340|174 q;?{ 0 622
ErRI14E 1A] 2650 131 91 0 487
Y ml sr_;l 0 483
Al s  1m 71 0 455
& = 3073l 1850 1079 EI £.004
5.6.5 SP2 5.6.6 SR2201
sn s [ s s [en|en | en e s N | ey |& =
10 4A] 501l a4l 199 450 56 1925 SERFI04E 4| 112 52 164
5| 383  mef 14 286 a5l 1830] 5 153 63 216
6| 393] a3 2a 403 16 6 35 24 59
7| 200l 6s1] 104 40_0| 215 70 285
8| 2871 96l 164l 363 §| 93 20 13
q 229| 684 R (199897 X h)
1Al 236] 723 of 3] - 321
A sl 8 10A[ 288 - 285
128 1Al as3 - 383
FRI4E 1R 12R] 201 - 207
2| 323 ¢ : SERI4E 1R| 433 - 433
3 ml 251 o 262 2l 230 - 230
& = 3710l 78741 2043 4786 3l sl - 175
4 =t | 2730 2 2061
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6. 3 MIEENFEATEREESTRSEHETIERE Y ¥ —EEE
FLHI
[ IRAI564FE 4 A14H ]
STHHRIE 9 5
| BT BEAI624E 3 A30H
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SREA4—-T1-2X
This book explains the components that make up SUPER-UX Operating System environment.
(2) User’s Reference Manual
This book describes commands and application programs available to users of the SUPER-UX operating system. |f users are not
already familiar with the SUPER-UX operating system, they can refer to the SUPER-UX User’s guide for details.
(3) Programmer’s Guide
This book describes programming methods for the SUPER-UX environment.
(4) Programmer’s Reference Manual
This book describes commands and application programs available to users of the SUPER-UX operating system. |f users are not
already familiar with the SUPER-UX operating system, they can refer to the SUPER-UX User’s Guide for details.
(1) User s Guide
This book explains the components that make up SUPER-UX Operating System environment.
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NQS User’s Guide

This book explains how to create batch transactions using the Network Queueing System(NQS) on the SUPER-UX operating system.
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.

1

FORTRAN77/SX 1 Reference M

=)

This book explains FORTRAN77/SX, the FORTRAN77 language used under the SUPER-UX software. FORTRAN77/SX conforms to the
International Standard 1S0 1539-1980 and Amer ican National Standard ANS1X3.9-1978 ful | language FORTRAN (also cal led 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.

FORTRAN?77/SX Multitasking User’s Guide
This book is amultitasking 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(1S0) 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.

NALYZER-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 | ine 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 |ine 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 subrout ines and C functions, adopted by the International Organization for Standardization(1S0), that canbe invoked

by an application program to perform computer graphics tasks. GKS subroutines and functions enable an application program to
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(22)

Mathmatical Library/SX 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 under the SUPER-UX operating system.

Mathmatical Library/SX 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 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/S2 User’s Guide(Basic Functions Vol.1)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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 User’s Guide(Basic Functions Vol.2)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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 User’s Guide(Basic Functions Vol.3)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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 User’s Guide(Basic Functions Vol.4)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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 User’s Guide(Extended Function)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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 User s Guide(Basic Functions Vol.3)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX),

which was developed as one of the interdesciplinary common applications of fered under the SUPER-UX operating system.
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(25) Advanced Scientific Library/SX User’s Guide(Parallel Processing Functions)
This book describes general concepts, functions, and methods of using the Advanced Scientific Library/SX(ASL/SX), 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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13 CPAZMIBEEEZ 1.562 A2, CPOELE HIEF & OFEEZ 2.2 ACHEE L /2O MEZ Ik
BRT VX VIANF -l EENFIURLT, ERRETIIZD) b, 214'E 2 TA"DHRE
L11A REEE 722 B, EBRTIIHTHIMEEDE Z 5> TV AEEICA LA RUC LAREED R7e B 1M
DEFIRFENDBERD T L EIBH STV 5, 2 TAIREE, 1 TAVIREEE D ITH(2S) + CPREH) ~
DFEERBIRICIZHE L TB 5T, CPERSY) DEWD 7-OIZI3T 5 1 OIEWBER P LETH b, 4
EOFHERR T, 2 TARBIIEA KD, C-PHEEOZEIIC X 2 IEMEER AR T2 L AVRIR S
N7z F7-FBHER TIXEFIRREIC L 5B EEE O IR A OE VA ICBI S LTy 2wy
A5, THUL, BHA S AMIREEDS 1 LAVIRBETIZ 2 { 2 LA IRFETH 5 & T 5 & Renner-Teller A
TERICE A2 147 5 214 5 11 A/(X ITH) WIS EZ bbb, EBTIIERY TH A CP
FUNNHHE VIREIFHIE L T WERSZ 5N TEBY, LOIEMEERD ) LEMAIREICL 2D
DDOBEENKENT EDRBEENT,

AR DZP TIE AN F— OHIHEDOEIE L DTN RENZ L3%bh ), KK

Study on the predissociation of HCP in the 1 A state
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aug-cc-VDZ I HITICEHE 24T 572, ZDFER, 1 TAVIRECTIHEBRRREO LAV F—0SE T4
JEEARBEDIRBYFEECHENT 12X L T 4.29 eV (EHMETIZ4.307 V) & 2 0, FEHICRVW—HD RSN/,
2 TARREIZ DWW TIE, FEBRT4.808 eV &\ ) #5705, A HIDFHHE TIL4.65 eV & & DKW B
PEH N, BTRRIKEED AR 2 DI L 2 L AR TP E TR & (s Tnb 70, B
ERITBIT A Franck-Condon HFE 07 /NS e B L FRESN, HESNEN LD S TICED
PREVECIREDSFIET LTSN H 5, 2 TATIRREICE L T, 4.81 eV E W EDHROLNZ, 2O
13T A AT2 TR AT POV CTEIH L 7-IRAE (4.803 eV) LIEFICRC —FL TV E, bbbl
2 TAMIRREIZIA IREETH 1), FHEEEDEFITH L Z &6 26T A RS FVICHn /- REE
M2IAMKBETH L LEZ HND,

Lt FEBCIIHEEA RN CP OB A OWIE, HRTIZSRR O NIRRT V¥ ¥ VI A F—
M CTOWRRD S AT I 7 ADFER EN L BEHES A F I 7 ADBHE MR L KBS ELFET
Hho WHRDY A+ 37 Ald Yang & Gray 225 LT\ 5 4 [J. Chem. Phys. 107, 7773 (1997)]
PHWTIT) FETH 5,

4. F5F
ek, AN, =k STHEEREFTRS. 984E9 . Bl

12
H(S)+CP(1%) HES)+CP(221) L
101
< H(*S)+CP(2°%" S
& ©
5 7 B
(0] pust
%
B 4 H(*S)+CP(1 11|
I3 1'% <
s IS
| (?S)+CP(7x)| @
4
2._
Bl G P
15" R
O N 1 1 " N " " P P . 1 " i
1.5 2.0 2.5 3.0 3.5 4.0 4.5
R () 0 (degrees)

1: HCP DR 7 > v )V T (B ARACE) 2: HCP DR 7 ¥ ¥ v )Vl (FEEARALE)
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"E So8/4 Fﬁi@f?)b/ﬁ?"‘/’/?)b@l’ﬁﬁ?%é:%o)ﬁﬁﬁﬁ
2 BXS 1 4
75,876
i .%’, %%io Development of Model Core Potential for Lanthanides and
B 144,

their Application for Molecular Calculations.
OBHEF. BEAZE— (WAKET)

1, AFEEB, WNE

58 A4 FEEWET 5Lk, ZomwiEEr:, B e, 306y -9 - 0%+
LR R 2 E OIS B 1T 2 A S SO0 7o, ERIITEIEACTDNS L )
Ko T&e LL, T¥5 /4 FEEYNTET 5 ERIITROERIT, ERWHIEDOT ¥ F
KREo-EELITVE, 208 —0ERIE, 55 /4 FEF (La~Ln) PELOET %
FbH, 0O, ENROHRIKE . LOHEBHIRVFVCORBESICH2, CORBELHITZ—
OOHER, HNROFRER ) AH, WREFLAYABRKT Y Vv VTEERIZ2ILTH
%o bitbiudiZnE TRETTRRLERERITHE N L ORENRIN S L CHwNET VI T
RFY Tl (MCP)ZBIFEL. TNHD MCP PESEOFHERRE 5D I LERLTEL, &
NoOBREEDP L, [-BRICHBBELZROT V5 /4 FITR IO L THARORRZI) AN
7-EABEDOMCP 2 L B L7z,

2, MRk - SHEHE
WHROBEFMETF %2 L 2BETOMPEONIN =TV 2RORXNTEDT,

N, ] N

H(,2,..,N,) = ;hmp(z)+ 22 [6))
1

gD = == B+ Vi (1) + EBclchwcl @

Vo (1) = - z _rNc {1 + ZAI exp(-a,rz) + 2‘41’ eXP(—O‘JrZ)] 3)

22T Z BETES. Ne WARETHR. QRO Vmep & MCP. SBlp.Xu.| RIXIFE—3

7 MRET. {v.}, (=ls, 2s,...), ZRBREBTOHEBE. {404, 0,} 1 RETREMCP DX
TRAY—TdH B, FBIETIX, £7v 5/ 4 FILHRICK LT, 5s 5p 4f 5d 6s BT ZMEF &
LTHER, NRETFPLDOBEIEIINE TRR LZABTRLEBERITED MCP & FARIC (3)
AROFHART v VER, 6 HOFT T ABBEH TR Lz, KTy Iy V- N 2—-FB L
OMlEF O EEB B 5s%5p%4f"6s’ DETFEEZ d DHFHHEFIIK LT Cowan-Griffin & L)L
TOHAR G Hatre-Fock (QRHF) DEfEMAEL XS BHT L LIICRE LTzo 2B, dETFOREEH
Hid 5s%5piaft5dles’ BFEED QRHF BUEM L HHT 5 X ) ICHRE LT,

3o HFgEELR

A BFBIOAF VKT AMP-HFOF A b

BONZMCP ZHWT HFFHEZAT RV, FEFE+1 5431l TDA F »I2DW T, QRHF fED
BHHBEEZFA DL, Bl& LT, MCP-HF &I X % Pr (L, 4£%s%) @ 4f KU 6s ##E, rR(r). &
Reference ® QRHF DOHLEZ X 1 I[T/RT o FARAT QRHF THEMASMCP-HF IC X 2HETH S, LDHL
BIWEE CEROHEL LHHLTWI208b 05, LD Pr 0XEEREL Pr?t @ (1,41%),

0 20 0O



(H,4f%s") . (], 4f%5d) KRB L O = 3V F —Z 13 & 4 14. 29¢V (14. 32) . 16. 79eV (16. 95) .
15.22eV(15.38). &7 D ( )D MCP i QRHFfE% L { FERHE TV 5,
b) Ce0(3®)5+F D CASSCF K UF SDCI F1E&

CeD12ETF. 0D 6 BT, AFF 18ET%2HOLDICHD TN, MCP EIC X AFTEZRITR 5720
FEEEEIL Ce & 01T LTEA (77111/611111%/4111/312) . (211/2111*/1*1*) Td %, 1MTEML
72BETH ), Ce lIZ3MMOp %, 012X 1D p & 2D dBEZIMA TWA, CASSCF Tik
Ce D5s, 5pEFZEHA LTI HE10EFLER LA SICI TIX 18EFLTH 1, 2 BFhiEe
RERB LT, BONTHRER LITRT, 2B, Dolg %D ECP FHE DK R K U EERE b FRITR
L7z ¥, Davidson DFFIE%R L7zfE% SDCO+Q L /RT o I EEEE ro. FMEIREIE 0. DEERE &
D—BIFEEITL Y, 200 FERZMA TEEMEE®XRETSE, SDCI+Q ® D i 0.22eV
WERIND, 2B, EBRENS spin-orbit OFNREHFE U THIEZFTZWV, X 5IT zero point
energy filEZfT/2 D &, Do=7.96eV &7 1, EBERfl 8.18eV EDIEFICLW—EMWES N/,

4D MCP OBERIZED, RFEMICL NS R ETOLTDETFIIDONTO MCP 252k L /-
DT, 4113 Gaussian ® Gamess ZDINAHTE T 5 AND MCP OBEEZED B TETH 5,

1 Pr(‘1,4£%s®) OEFHHE rR(r) (E#13 QRHF, A#Z MCP Iz & 5 1#E)

4f 6s

- —

P4 e PNOUT F T G

£1 CeO ((d) DR

PN Dolg et al. Dolg et al. KRR E

(f-electrons in core)
CASSCF _SDCI _SDCI+Q  SDCI SDCI+Q SDCI SDCI+Q

r. (A) 1.840 1.808 1.816 1.818 1.827 1.960 1.974 1.820
we(cm) 848 877 866 854 834 769 862
De(eV) 794 7.41  7.67 6.40 6.95 5.52 5.87 8.18

(7.59) (7.89)

ORDEE B8 e AN R X 2 5H81E, 2 BERMEILD, Th 5.,

4o FE - HRERET-IFE

B 523 HHAMEEENMNMEL I F—, 199847 H AE
B, =, ¥ J. Mol. Struct. (Theochem), 451, 143 (1998).
=47, BH. HP. ER I Mol Struct. (Theochem), 451, 61 (1998).
#EH, XA, =4 J. Chem. Phys. IZ#&FgH
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obxé B | ELED K OVRRIEREC B B KOS TR R
98

7,
® e
#F 200000 Molecular Dynamics Calculations of Mercury in the vicinity

of the Melting and Boiling Point.

OR BEROLKRI), =4 KIEGTHH

[1] P&
BRAITIINET. (DN RFRTO N BRTF 2 v VTRIVF—O 2 FINEIAY, (2)2 IEAND He, ZER

BOET > v VIR OFRA, 2R ICEERKBOLFEHEMD)FHEEIT> TE, ZOHKEICLD,
WA AR ORE & 7o et % E MRt B Z &Moo TE, HIZE, 126 LF—R-Pa—2 R
F 23y L TRBNRWERSEEE O THEMREOREORREMESH 2R TE /L. £k €
B-ESBEDS 28 UK WEERBICHE 3BT REB L OCNIE S ORBIREE 2 EHEICHERT S
EMotr., —F., BEERBICBWTINSG ORNZEEZB/NHMETEZENS, 2O 2 HKINER
PUHEBEREIS U THBEHNREWERE S5 X 272, BEESBEBIICBVTHENSLT S &%
Mmotz, TTT, FFKED 1 BEHDOBKE L TRIF-BAHEBIRRITHNT % Hg, DR T > > v )L iRz
Finz 2 INEERI OB L N3 NI L BFE DV THRT 5,

2O 2 IEEE RIS EEAR I L THEBENEWHERE 525 2 &0 5, Bik-BEHRRIES L 0K
BEER TR E - SAHERRKICH L TRVWRERE TSRS EFHEINS, AKEO 2RO
BN & LT, BE-SAMEBHRITNT 5 20 2 INEEMOZUEB L3 FEIC L 2HBIZONT
g 5.

[2] Hg, DS FHEMOFE
[2-1] E#EFHE
Hg, DEEIRBIZBUT 2R T > > v VR B KO NEERERD 272012, NE TR REEE
WEETIVHRRT > v VTEEMZ, 5p, 5d, 6s BT Z2H5bH > MO IR 21T o7z, FLEBIEIT
(sipldlf) DBMEIZ S L TO111#/51 1* 1*1%/41 1 1#/1* 1%) D BRI & B H ™7 A FBIR(GTFs) & Wiz,
KEBET1E 5d°6s* DEFRBETHIE D28,  He, DIERIE 'S, 137 7 > FINT— L ANz & 095 <HHé
INTVB, ZORRT 7 >TIVT—IVAHOFRRRITIZ 5d, 6s BFROL BT RRICK 3 ETHE LS
BT BHRENRD B EEZ5ND, T 72 MO §HEI3. Hartree-Fock(HPFHEIZ B &% & 5d, 6s BTHID 1,2
BTFHHL CSFs 2% & L /= SDCI §H4, 4 BT CSFs IZ &L 5% 5% A& S Davidson DFHIEZMZ 7=
SDCI+Q)FHE, BLUHFHICL VR INZLETIHEICKD2FHELHBERICL D A HEEE
T3 Coupled-Pair Approximation(CPA)§HE %17 /z. HF, SDCI, SDCI(+Q), 3 &K CPA & i3 ALCHEMY
NV7 b7\ s —Y2ANTUTS T,

[2-2] HHERBRRBELUER
T ORI Hg, BRI 'S, OflET )V F—D, (em™), PR T-HIBERE R, A), REIEKOFFIE o, (cm™),

0 220



BROIEMFIE wx, (cm™) 277, SDCI FHE TIE, EB{E & O BBV TREET 2L D, 1E 140 cm™!
FNE L, PHRREER R 13 0.7ABE W, 4 BT B CSFs IZX 23 52X /- SDCI(+QEHEIz L D,
DREMRVKEIND, ZETHRICKLDFLSEEM LI CPAHERTI &, R IBMAKEZINDHD
D, 0.4ABEWREREZ B2, D, OFFEEEBem ™) ITERMEES0em ™) EFEFICE S —B L, £, 2
DD CPA FHEIZ X DB SN HEERICE L THEBEE O RW—FIE SNz,

Method D, (em™!) R, (A @, (cm™h) w,x, (cm™)
SDCI 238 435 12 0.18
SDCI(+Q) 339 4.14 14 0.20
CPA 393 4.06 15 0.25
CPA(scaling)® 393 3.63 17 0.31
Expt.” 380+15 3.63+0.04 19.9+0.5 0.26+0.03

o FFHEE r 3RT d=1.12 ZRAVWTAT =)V EN TV S(EXBH),

[3] BRAEKEBOSTFEHFMD)FHE

3-11 FEFE

CPA BHED R ITERMEICHN 0.4ABEL, ZOBET M FHEZITD EEBITRERTS LD, &
HEFEBIVEBICETSERT -5 LOLKNEE LD, TORD, KFIFZETIIED He, HRIRE
ORF > T v VHIRIGE W 2 R T > 2 v VBB 27201, CPAFEICK DB SNERT > v Vg
BERR, tep (D=0.prd), ZAVWTRT > v VHEERE U . dIZA7—VETTH 0. d DiEld
BENZRT > 2 v L l#R A Hg, BEIREE OB O MM % 5 2 28612, d=1.12(=4.06/3.63) %% A
2o ZHUTED, MO NKFEER (0, BLL 0,,)bEREEBRN—BMMGEN. £2 240 REE
BT 57012, 3EIHICH LT Axilrod-Teller B4 D 3 4D 43 #77,

5 (1+3oos9,.cosejoos6k)

9
uAT(r"’r‘k’r‘k)=_IaP 3.3.3
[
16 Ty T T

BRIz 6, 0, 6, R=AT ik OTATH 3. 1, o 3TN BNE—BTFRIET 3L E—B L O/
BTH Do 1y, 1 TNEBITFEE D R IEEZATBMIE(0=n3, SaB) e AL EL I E, EHRWELS(0=n) 2%
TS H D, KBRERFOERIREIL 56> ETFERE 'S TH D, HEIREN SHEBY TDH S 54"%s'6p!
BFEE PANOETEBIRINF—6704eV 21 EUTRAZ, £/, ol U TR OKEBO
R5 I ERNWE,

Uep (DB O 2 INEEMB K3 EIH u, (1), 1, r) BHBE U2 3 EINIRELIOTF T, BAEDS
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P AT B SR RIS T DRI KER D MD FHE 21T o 72, B H R R O HIAIT Verdet 7V T XL TH
0, BE%A A=0.005ps I & B N=864 R FOHREET >8> TN THo . 2 WINEER O MD §H5
TR 1 KEDO FTY v — TIREE-EE 1| KRB 252572010, FRECBNTHRL &H 400,000 2
T TOEBHBRROMSD 2T o721, 30,000 A7y TOT7 U > TN L OYHEBEFE L=,
T, BE-SA 1 RAESE S T 1,000,000 25y 7 OEB HBROBS 27 > 5. 30,000 A7
TOT BT IVEEIC L OPHEEEE L. 3 AINEEENE 2 IRIE U R FEBAS(Z 2 TR
864 Y DEBEZET 5720, 30,000 A7 v 7 OEEHRROWN Z1T o, 4,000 A7y TOT 4
TN RO ERERRE L.

[3-2] HEERBLUVER
(3-2-1) HAR-E IS
2 EINESERIB L3 HINEELIC L 5 1 KIET TOBRIMEREWV) OREXREEZK 3.1 1TRT. 5.
g p (D FION Tz 2 BRI L35 & OF Axilrod-Teller 240D 34635 u, (7, 1, 1) EH L 72 3R IMBSELIC & D
MD EHE A fFo R ETNEN CPA S AT LMBEURAT T AT L(@) EFER, CPA ¥ AT AMICHBN
TRRIREE (T, )13 403K 128 5Nz, THUFSERIHE D 234.308K 12~ 170K FREHIR TH 0, He, 2K
BEORTF > v VIERIC L 5 2 SIS 2BEACS 25 E0WE 5, —F, AT VAT MA@
BT BRAIIISK IZBESEN, TOTEDN S, SFHICKDHFIRMBREEZT T OHRNH S LE X
5ND,

HE3FIHIZ L DA TR DM DNWTEZTH D, BELRIVF— LR EOBGRER
TEDIZ1IKETTO 1R FUZ0 ONIBIRINF—()DEELEK 3.2 1ITRT, AT VAT A(®)&E
CPA VAT LW EDHEBEN S, BEIRINF—ITCPA YATFLADHNKREL, BMEENESN, AT
AT L@ E AT VAT LTBT B 248 u,, (NIT L BFEO) D HED S 3 HIFIIHH, BHEILICEE
ITRNE—Z2ROIES, £z, 3HRHTEHZLOALELL THDZENHD, BMRIEEDN 3 A8
WKEDEFTHZEE—HL TS,

g i 1 up
340 360 380 400 4;0(!()440 460 480 500 340 360 380 400 4;0(1{)440 460 480 500
X 8.1. ENAHEOREKEN £ 3.2, NEBT RIVF¥—DiE Btk

(3-2-2) WRE-ZHMER
CPA 3 ZAF L(MBENAT ¥ AF L(@D 1 KIET TOERIRFE(V) DR EKAEIEZERK 3.3 1IR7T. Hg,
DORT > v JVHERIZ & 5 2 AINEEENE 3 R FU LA RIRHCHEZR T 5 2 EMNIF E A EREETRWERRIR
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B, DEVGHICBVWTRORSBEEIGEVWNIREGA5EEX 5%, (toT. ZORR 2 HBINEKER
- B AR BRI LRSS BRI L TREWERZ 52522 515, EZA3M,
CPA ¥ AT AMIZBWTH (T, 1605K 1275 5 1., ZHUTEHMED 629.73K 12 1000K FBRESIE T
0. FRAORERTH S, [LIBRERRRKTILEHRNEE TS 2 LHRIITHEBINTSD, £/,
AT D 3RNIRINTH S ZENS. RABSEHNORENEFITHT S 1000K B QKA %E
WhEELRE, EIADKBANSDBERIC, AT B0 3 (KIEH(@) TIE I SITEIRD T, =1680K M icE
57z,

30x10°

25

¥ (o fmol)

1 1 1 1 1 1
400 600 800 1000 1200 1400 1600

T (K)

3.4, BIVFHEOEBEERFE

[3] £&8

AW T Heg, IR DR T > 3 % VIR ucp () E FIV T2 2 INEERLIE & 08 2 KT ugp, (). 3 #
JHIZ Axilrod-Teller B4 3 kD1 % 7z 3 INEERIO T T 1 KET TO MD §HE 2T, Kik-
BERHES B L RIR-[UAHEIEB BRI DWW THIN . Bl OEN#IT 234.308K TH 5 DIZH LT,
2 MR E LTI ERMEIC ER 170K FRERR 403K X552, —F, Wi 2 mssaiiic & o
1605K IZB 5., ZHUFHMED 629.73K I 1000K BERR TH S, U LOERN S, Hg,OR
F oIy VR E AW 2 BNEERIIR A B I R 2 ERAICEX B2 ZEMHN ER- ., TS
DFERUEN 5 DT IUILHET ORFITERL TV 5,

BT SR ERT S I LKV, 50K BE SN 350K W0 ITE 51/, AT RO 3 RIEITH
AR TH D720, BEETXINF-0DEAL, BANMETLEZEZEZ NS, —F, AT 3 4
HEERTHILIZED, IHITHED 168K MHRIcHE SN, 3 KIEEZZELZICHEL5 T, £
i & DTRIR—BNMEE NN EN S AT RO 3 FEIEIIFAKEITT T 2072 3 FIE T &%
Z5N35, bEHEAT O 3 RO/ NE 2 EOL WA Z AN ITHD 12-6LI RT3 v JLIcH
T3 3HHNRETRT 2O THHHNAT D 3 FHMTMEKEITH L TRWHIEE EA RN >/ &
i3, Hg, EREBORT > > v VgD 12-6LJ RF > 2 v W ERE B> TWEI EMSEREINS,
BEo THAEABRITH TS SHHICLBFEEEBALHERT B720I213. B—FHEL 5 MO JEIZL DK
BRI —DORT Ty VHTEZEBICHEL, ThE 3 FHEL TRAVILEEND S EEZ DN
%,
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I BX7 0 KMIXNF-&BAL 2 NTBEOUFBEFHS I 2L -2 3>
7

E 301,702
% 480,000

Prediction of Protein Tertiary Structures with Solvent Contribution

OB FA (ERBXAT)

1. AN - AR

FHERICL D5 X BOVEEETIIR, Zo0HEP O WEER DL SN TE, =25 FHHO B HED
KeZEThbo THITL Y, RICTANVF —B/NREFEBISFEL . & 4T 1 7HEE (B/hT AV F —IREE) ~DF|
EDPHEL Do b ) —DIRBEOMRORBEL VIRERI ETHL, 5 NI HIZKR A4 ¥ 2 ECEBEHFIHFTE
LTWa720, BEOMBIZERTAZILIEITERV, L2L, ZOMREELEDL ) ICRED 203 EMELMETH 5,
explicit | A ZET 5 HETIHFTERENR A 2540V 32 Y a v ~OBAIREEL V.

INET, AT AIVF—REBICEET LY I 2L — v ary Dk LT, RHEY T #)L 0 #k (Monte Carlo Simulated
Annealing: H. Kawai, T. Kikuchi, and Y. Okamoto, Protein Engng 3, p.85, 1989; Y. Okamoto, M. Fukugita, T.
Nakazawa, and H. Kawai, Protein Engng 4, p.639, 1991) 8 LU~V F 71 / = J1 )V (Multicanonical Algorithm: U. H.
E. Hansmann and Y. Okamoto, J. Comp. Chem. 14, p.1333, 1993; U. H. E. Hansmann and Y. Okamoto, Physica
A212, p.415, 1994) HSIRIBEN TV S, TNHDOFEEHAVSZ LIC L), BENLR B TR/ IV F —IREEICEE
TELIENTTIIREINT VS, LIAL, SNETOMETIRBEOSELFEERL L THICHY AN TWEITEE
T RMIANVF—ZFEL TV B DT TR RS2,

ZZTARBIZETIE ., AFORERICHAT S LI RUE AN ORIz AN F -2 HHIFHEL . SNETITDNRT
WREWEBEORREBEAL 2BV TFAVRY I ab =Y a v EfTol,

2. MRAE - FHEAE

2.1 KT ANVE —DFHE

KT ANVF —DFET VT Y XL L L TUIREAR D OFRIBEN TS, RISM B4 & explicit (2 BEDF% Z5E
TAHETINT ) XALDOHAE, ERICKRTANVEF—%2RKDBLI LA TELN, FHEICEENI» L2032V -V ay
NOEAIEEL VE V) BEN D S, £ T, KBFETIE ., AT ANE —% § 230 BT O EHEAE R (solvent
accessible surface area) IZHBI T 2D DL L TRO B HEERAL 720 TOFETIE, SF L BEEOMEMRRIL, HE
REL TV A ERETFECORMICEREL TV AEESFOMEMERAOME L TREN D, KFEW P DEFFICT
L, TRFNORFES LISRBNAEICL VROLN TV BT A= BV THESTOE5 2 EET 5, Bl
BRI R T L BT 2 B F ORI AT 5 ETH 5,

FFE OB EBEMEEREY A ST A—F %08 ThL. SV SV EFTFORMANE - B ZARTRDBZ &
BWTED,
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Es = ZO’,A, (1)

B F OB AR IR A, 0 TORMEIC L o TR b0 KM ANF —OHBIIH 2o T, BWEDFOFHHE
(1.4 A) % FF O van der Waals PREICHIZ 72208 r, B W CBEBEBEMERHL ROLZ L ET5, 8T X—-F L L TIF,
REINTRELDODI L, RUIRT 500 DRFAL . MBME 2170720 AVZfEHE£hEN, OONS(T. Ooi,
M. Oobatake, G. Némethy and H. A. Scheraga, Proc Natl Acad Sci 84, p.3086, 1987), JRF_(J. Vila, R. L. Williams,
M. Viésquez and H. A. Scheraga, Proteins Struct Funct Genet 10, p.199, 1991), WE92(L. Wesson and D. Eisenberg,
Protein Sci 1, p.227, 1992), SCH3(L. Wesson and D. Eisenberg, 1992), £ L T, SCH4(C. A. Schiffr, J. W. Caldwell,
P. A. Kollman and R. M. Stroud, Mol Simul 10, p.121, 1993) Td %, OONSIIES T OBMEIC & 5 EEBERE T
12k b D, JRFIIBPTIOR A 7 4 7HEUMEEDY I 2L —Y a YRk b0, WE92 & SCH3IZEZEN S
T E )= VANDBITLINE — % ROTEBERE BEFP O KNDEE T 572012 2 DOWIETERZ HWTHIEL
bd, ZL T, SCH4iZW L 29 D/%F A— 4% AMBEROBELANF — 2 HETHLIHIEL-DDTH S,
OONS & JRF_i3 ECEPP/2, WE92 & SCH3 3 CHARMm O LA VF -2 Wi T 2 & ) K ZNENEFED S
nTwab,

% 1: FFHiL 725 DM/¥F A — % (Atomic Solvation Parameters)o KL AN F—DEHEIIAKFERTF%C. N, O, S¥%
NZ A IAA 7Z United Atom EF NV TATH o LEDHAUIA, /3T A — & DHALIT keal /mol /A%,

Radius OONS JRF._
Radius WE92 SCH3 SCH4

Aliphatic (@] 2.00 0.008 0.216

Carbon C 1.90 0.012 0.004 0.0325
Aromatic C 1.75 -0.008 -0.678

Non-charged O 1.40 -0.116 -0.113 -0.0095
Carbonyl/carboxyl C 1.55  0.427 -0.732

Charged O 1.40 -0.175 -0.116 -0.2800
Amide N 1.55 -0.132 -0.312

Non-charged N 1.70 -0.116 -0.113 -0.0175
Carbonyl/carboxyl O 1.40 -0.038 -0.262

Charged N 1.70 -0.186 -0.169 -0.2175
Hydroxyl O 1.40 -0.172 -0.910

Sulfer S 1.80 -0.018 -0.017 -0.0090
Sulfer S 2.00 -0.021 -0.281

2.2 REROFE

BFORBERHEDFETHEIIZENRAL D O L BERR SO0 2 OPRIBENT VS, BHTRZ b DX ERTIE S 227,
FHEICHERE 225, BRICL s TEIBBRLREEZ ROLZENTER WV, EVoffENH L, DO, Db
NEIBENZODERATAZ L & L, BEMNE HETHROREICSEDMSE, HOBEHAL A LICLYVRE
BARD Do CODEOFHDFTENSHEEICKRE (BT LI ENHMON T 5,

ROKRMICHEIIHHFEELILDOTELEOBIBR1L2MBTH D, TN LD EE 5 SE 55100 BEIC
BASHSELT N ) RALHBEE 2D, KFETIE, F0HTEDEE 2 HEET 53 00MICH TN 23T =A%
7%y FTHET B b D (icosahedral tesselation) VT, REBOFEEITo 72,

STORBERIIUTOFIETEKD 5,

g 27 0O



1. BFREEN TV I EET i OFLDEIE (24, y:,2) L PR 252 50
2. TRTCOFEFIOVT, BFje £ )KL TELNTWARER LD EE Y —2T 5,

3. X—ENTVEVWAEEA I L, KRR TRERAZEHT 5,

zni
= z 21 2
A 47TiT’N @)

ZIT, mid, BFiOEBLEOED I B, == SNTWRVWEOH, NIZ—20K LA/ S Ho¥TH 5,
KL CIE SO MEIBRRETER Y HKRICAET 52 L TEELE Mol B HEO—LORE XL, BEFLE
DILBRADODD 2L T B, HEAFEIZOWTENEF L EDRFED 26 DU FR, HbE T2TDILFHED RIS
RERTHI LI VEEORFMNTEE 25, INIE, ZOMOTFRICEETN TV B RETAERL TV A HE
HORFERDBI LIV OTH S,

UAEEETHY 32— a Y CRETTEOBENLEL & 205, RO FEEZHVAZ LICL D, KA
W= ZRLEVIESLERTEA AEEEOKRTOY I 2L -2 a VTREE Ko Tz,

3. IRRE

3.1 735 XA— ¥ OFH

S5HED/NNT A= TR T AINF -2 5HE L 2B RE R 2R T, COHEE,S . OONS, WE92, SCH3
DVRUREREG R B EVPHL N E R o7,

# 2: Protein G(PDB ID: 1PGA) @ 5 D DfEEDKF T F )V ¥ — (kcal/mol), Native#i#1d PDB & V), Z Dok
BEZEFOEYFANVTY 32—V avild o THL NI TRV F —/MEE,

Native 1 2 3 4 5
OONS -112.74 -76.53 -79.79 -83.69 -82.74 -75.62
WE92 -173.72 -134.67 -118.31 -124.86 -134.56 -109.13
SCH3 -167.86 -144.34 -127.97 -133.50 -138.45 -122.77
JRF -317.28  -84.50 -345.64 -166.48 -158.69 -256.07
SCH4 -66.67 -1.17 0.69 6.97 -18.27 32.64

3.2 Human Paratyroid Hormone D> I 2L —3 g »

Human Parathyroid Hormone Fragment(PDB ID: 1HPH) % &4 & L 72 EZEH O AFEEFHY 321 -2 a v Tlid,
ANy 7 AREREN DS DODONMREIL L > TRO S NIHHEE L —HL T hd oz, ZTOMEIE VALZD S
ASN10D 1 5 BT AT, NMRIEIZ & D155 N72HEEICBIT 5 GLN6 4 5 HIS9 & SER174* 5 LYS27 D 2 7 FidANY v
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AL KREL R >TWD, LAL ., BFROFEI &L o TR ANVE -2 HARATY Iab - arz2f7H 2
EIZED, 25 FTDOANY v 7 AREDIT T BFERPEONZ (M 1), 8T X—F & L TIEOONS 2 W TWn»a,
VIial—=vavilioTELNATANVFE —R/MEEICBV T, ILE5 25 HIS9 & LEU157%* 5 LEU28 D 2 4 BT
ANY Yy I ABERIN, BEEFOY 32— a V TREBRENEZP 0 TEVWEOANY v 7 2% E LD THELZ ENT
&7,

SER17
HiSS

1: Human Parathyroid Hormone Fragment: /£i1Z NMREIZ L DS N2 Ak E, FIVABEFNY I =1L —

va vy DR,
4. xR - HERESF G FE

o FHEIEA, FIRBRABEZLSNNIBEFOSE IS —, 198F7A, BE.
o FHRIEA, A, I EBERILFEY VR I T A, 19984E8 F, HH.
e Masato Masuya, IMS International Workshop on Protein Stability and Folding, 1999 4E 1 B, Fal.

e Masato Masuya and Yuko Okamoto, Protein Science, %% F .
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BEFoEFREORKETH
A Bx8 ik
£ 38,916 Theoretical Study of Electronic States of Atoms
& 40,000 '

EWE (FHK)

1. WiRBE®- AR

REMMEER CDEIC L), 1 BEFEBBEHREES L OCETFEEBHIEEICH TS CL =RV F— L EEHK
DUCEMEHLDEE 2> T, BF O+ bz AV F—, BRI ANV F—, BETFRMNEHECRDSZ &
NI O—EOMENEWTH B, SMliZ, CalfTF D 4528, 3d2D B L U 4p2Po~D A F VLT F V¥ —, 3d4s ID
~NORRIANVF-BLUBETHRMOHELITo 720

Ca- DHFREEOFFAEIX, 1987 E IO THAWICTFREINS & & b ICERICBRI S hize DR, Ca K+ D
BFHEMDICE L THRBOICO ERMICOSBOMET 2 SN TE L, BRFTECL> THNLRMAHR 0 2
5 130meV T TRELIESLDOVWTHBY, BEMEIC D ZREBEREQEZVWIEULOETL2EPROLN S,
HRHHE TR, EFEMORIHETFLEAF YL THACHHE SR A VF—0ELLTROLN S,

o T, BFHEMNZ2EHVHEETRYD 2720103, MEZALBE TR LETAEE 6%, 361X, BFH
MARBOTPNERETHEOT, UTRBRLWRETRTONREZRT 2LEFD 5,

1) HEFOHME. MEFOHBIEFHENDOELZERLEEL LN BROHBRHEOVTRIIBVTHFE
BEhTwd, PHEFCRMETI2HTH L0 L, BA 4+ VX 3BEOMEF2RH>0OT, FAHEEICE
BEBLOREA L DFHFELNPCHETH S, fo T, MEFOHPOALEZREL-OTIX, EFHMN I

BNFHENZ2 T THB, LAL, METOHEOAEEZEEBLBROFER., wTFhbBEEL Y K& %
BRANEE 2 Tw5,

Q) HBRETOHR. LROFEINBEFONRFPHET LA AV ETRLEDLZEERL TS, BED
FHECIABRBEFONRELZELALDLHEM, ZOBEAEREFVEF VY VERAVWELDTH S,
EFVRTF VT VvERAVBRY ., 2T cut-offradius D & J %/¥5 2§ L) BRI PFLTRERET 2,

3) HHFROZ R WHEOHTOMMNRINEDECDEZERT 2 LEND L, MBRHREEOLHEL W oH»
HH, HHEECOVWTOREDHE LS 5,
2. AR HE: - BRI

AIFFETIL, MBETFOMBIC OV TIX full CI OBRERD 72, Ca IXMETFHT 2 i TH % DT, Hartree-Fock
configuration %* 5 ? 1, 2 BFFHAE CI(SDCI) 5% D F & v 72 2K AN T O valence full CI £ %2 %, —J5, Ca i
HEFI3ETHL0T, SHEEEERHEMITHER LI L SDCIFHE Y EL, Th%EFME L T valence full CI
DBRERD 2. WRBEFORIRIF, RIEEL s BLIV Pp BEFORHREZ2FTI LKL TERT S, 0L
%, MREFOMELANF —~OFSRMEFDEFNCERTHEFIRKEVDT, BOLPBROSRERE S
5 ? SDCI T, MEFOMEHFD R S kv, & ORIEOBEARMN LMD 12 & LT valence full DS
BZEM D5 D SDCL 25 2 b NdS, EFTAWRETH L0 T, SREBITEE % valence configuration X %415
smﬂ%ﬁ%ﬁ BEL, ClT RV F— L EERHOIGRMEEZ ARz, wFhitBnTh, K1 0REBHO 2V

—ETFADEEL2RD, 2hE/ELTEBICIAVE P o712 7 DREEROES 2 AEb o720 DLko
%Gﬁzrﬁﬁao/h‘)fnk 2, BEFHOREMMEER 7079 A ATOMCI % fivi72, ATOMCI iR FEMs R IERLIC &

% DT, RGASP2 715 F & % v T Dirac-Fock #1# % BIE 24T v, FEAANSFR 1) Hartree-Fock F15 & DGR DK
W& o THXETR ORI R ERIEDS o 720
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CCTHRALIRIEREORLUN E AR 201, FILEHEFES 4528, 3d2D B LU 4p 2Po~d A F+ b
3d4s ID~ DI b # A L 720 Cat 12l F-2° 148 T & % O T, Hartree-Fock configuration %% valence full configuration
Z0H0THY, HBROBBENESHCEHTES, LL, LR 3 204 F VEREOHO = 2V F—2E % ERE
2R3 L HEAZNIIEESRBETIE RV —7, 3dds DX, 3dBLEAEHA S T % 9 X IT4p2, 3d2, 3d5s
REPLBBEZDOFFCERLRETH ), HEFEORLUMICH L TETHENN L) S —BE LR
BRefRftradborEzbNS,

3. R

SRIOFEIHA WL EEREIZ, XD L% 1=0~6 D Slater I TH %,

Ca*: 13512p10d10£10g10h10i, Ca: 13s12p11d11£11g11h11i, Ca™: 15s15p12d12£12g12h12i
WRBETOHE L ZR L EHE CRABBED S DIk, 45218 TH 61,000 RILTH o720 3dds 1D & 4524p 2P0 |2
D2WT, HAESEDOEDTH LD, FhZFh, B LZ 300,000 B & U 1,000,000 KILD CL %F L LEDDH 5,
72750, #0FIMLORERENTIILZWOT, 150,000 B & UF 250,000 RITCFEEE D BENEIN CL 2175 o

TERIRT L) R MEFOHBEOAEZERLAFTETHELNL CAETFD 3 204 F Vbx kv ¥ — 13 8lHHlE
£ 018~040eV B% %, MEFOMELELICEBATE L &) IHEL-SBBEAKER» LD 3s BLU PP ET
DORp#ED &/ SDCIFHEIC L o T, HREFOEFHMEZEYNICER T LICL ). 20FRE 001 ~0.08 eV
KETHELT B EWNTE T2, 3d4s IDNDEIRT ANV F— L ETFHAN ., MEFOMBEOAEZEZR L 125HE
Tk, ZRFN032BLV°0.06 eV IFLEAMEL BE 205, ARETFOETHE2EZEE T LIck ), 0%
% 0.10 BLUT0.005 eV BEICNELSTEDLRRALTH S,

T2, 33 BLU P BEFOMELHFL THBRETORELEZRT L5, SREKEMOIIRICHE > T CIEEHN
BB T 5 2 LA IO bR,

TABLE Energies with respect to 4s2 1S,

Cat Ca Ca~

4328 3d2D 4p 2po 453d 1D 4s24p 2po
HF 5.1203 7.0674 8.0125 3.0209
+ relativistic effect 5.1363 7.1994 8.0688 3.1885
SDCI for the electrons outside Ar-like closed shell

5.9087 7.8559 8.8010 2.8634 -0.0752
+ contribution from /27  5.9090 7.8563 8.8013 2.8633 -0.0753
+ relativistic effect 5.9251 7.9883 8.8577 3.0310 —-0.0639
SDCI for the electrons outside Ne-like closed shell

6.0624 7.6935 9.1229
+ contribution from [ > 7 6.0627 7.6873 9.1231
+ relativistic effect 6.0788 7.8193 9.1794
observed 6.1132 7.8102 9.255 2.7090 -0.043 +£0.007

—-0.0184 +0.0025

-0.0175 - 0.004 +0.002
-0.0215 +0.0025

4. BE - MEEET TR
EA. BE. =i STHEEREHTRE. 9EI10 AR BETFE
BN, BE. =& Phys. Rev. A RBEFE
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EHESLAHEEOEI L EE)

A CA4 e
= 141,036

<

2 120000 Changes and dynamics of protein conformation
E )

OMMEN:, AF@E. KBTI, ATEE, Wk, WAL ARG STH &0B. %
WRE, ERER, ZAH, BHEME, MUJERER, fFRE GUK - H)

1. WIRE®-WE

T AU Tyt —E DNADOHEMERDOHREICOWTHE T 5, AR HEIE,
EEYMETLEARCTHL A TL v H—F, ZhEMET2ELEADNALRIZTHE
TR ETH D, MEDOEIZIE, DNAVPHGTWIHEPNLLEDRHHDITTH BN, 20D
721, IR 2 EEDY S Mk L TRV v, EEFOYRLT 2 ETEL LT, H
FhRY 72 ¥R OMATELE % FLak 3 % 25484 (complementary base-pair parameters: shear, stretch,
stagger, buckle, propeller twist, opening) DEIZE XBIZEE L. B %4T->720 TH5
DFIED EEOFEFIER., FFRICBVTHRADPHFHICHRELZbDTHE, Z2LT, V7L
Y= AL TV ARVEHBALZIREBICH EDNAIK LTIT- 2O R EET S 2 L2 &

2. WRAFE - EELE _

FTEFRIE, ZHARICB 5 EBIREEITNE (NMA) Thb, ZOFER, 5TFOL
PR T AV F —% . ZOWNEH BT 2 AR TETRAMEMNCESE | HFOEE %
B - Z2BMIC R o M EE2FHORS (B F) KAHLT, 20HEMERANII LT 0
Thb, COFETE, VFEEOHEL DS EBIUZND L EPNL YWHEDFE I I
L2SBEZIATRAFIEDSH ), ZORBIIERBSFOBEEICET L5 DERTFT—5 %
LVKRECTHHELTE,

SHE# T 15 241213 FEDER/2N 2 V72, Thid, @E., BEHEIAREEL A LE—0
BB & CHEEIRBIFAT A O 70 25 5 Tdh % FEDER/2 I B2 MR . BESTF DML T&
LI LbDTH L, L (R, ZHARBERTIE, BT 2T 2 OB
EIE, AMERE LTHRb &5 % 2\, ETAHH, ZOBEIR, /Sy b)) v IE#E Lidhs T L
FUTNEREEEAZTHI EPMONTEY ., ZOWEERD, FFEEOEEITKE R
2529 DT, ZOHWCIIRBEYTH LD, 2T, BROAGERLIFENLEHYEATLL
&), CORRBEOANIER 2 TRk L7z, N LTIk, AMBERY %2 H /-, $7-. &
L LT, HHHRFEEO Y 74 SV z BT, &ZE#7 — o YHEERATE, KkogEs
B AA, EHEEOHEER T, AFREEVREICEL L)L TWNES,
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3. HRFEER

F 1T, BEERHHETICE VRO SN2
EEREGH D) L. 5 ODDOREIRE)E— F
DIRE K, HAERBLUEEKODNAD
FNFNIH L TR L, TDOEREAS L,
HRDNATEHAS A BECVIREI % o
72— K25, HAEKICBWTIERES AW
NG hH. (BERORKIRE I, B
HWDNADSHFHL 6 FHORBEIRE D
), T, HAEKTIEIDNADKNELES
PEZOENTWAEILZRBLTWVS, &
B, 1R L) CEEHRFDODNAD
FEFO#IES Eix, BEDNADZENRLY
b /NE v, BEIREFTCIX, BT
DEIZESL TEFEKE—- F2L0OESOBME
LTRENDLDTHEH, TORICIE, B
HEDNAWKBIT 2 RESIEEIE—F (Zh
50— FORE T, BEKRDOREIRE
BLO/AE) DAL S DES ORKFIAFE
RIRLTH B, ZOHEIZ, HEKEFDOD
NADEFOBIES EIHELTWAHT &
Vo b, BIEDNADKEK S EEE— F
R LAHRD L, BLICDNAS WA
WCHEE G FEANOMITER KT LA
Polze TOZENL, BERFTIH, 4
WDNAODOHITEFHIIZ 5N TWDE & Wn
ZBo ZDZEIE, HEKRDOILEHEED S
HECTE5, 250, H2ITRT L9,
D7y —EHEFIC2EEFTH S Helix-
Turn-Helix (HTH) #3825, DNA & O F n#
fFEETH D, NS DNADL R AL

R1 KRBT F OIRENE

H REE (om™)

EOE - DNAES(HR 226 290 314 375 436

(kD DNA 0.800 0873 160 171 208

=
c
.0
+
[0}
3
4+
Q
3
w
.0
=
[o]
+
<C
o L : N ; ; ; |
0 5 10 15 20 25 30 35 40
Residue Number
E1. DNAZX#HRFCH)DELE,

ANEH  HEHRHPODNA, #HiEH : BAODNA,
B4R BADNADOFRFOBIE L FADEIE 5 IRE)

E—RFUSNDE—FHLDHFE, Residue number®

1—201Fk. ZELHADE1#HE. 21—401F%
288 EIZH B,

® 2. Arepressor-operator & A L {KiEE
WH-> TN NEICH D, ZDOL )2, LA 2 2l CEfi2HLDT, DNAD
BITEBIHIZ 5N L BbNb, RKI&, AW 2 EELOHNEEZ2Z AT 25K
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(complementary base-pair parameters)
DEIEL ERBOWNT ©4T 0720 K 3121,
ZEE D opening B L O shear DEIES T&E
#RLTH A, Opening ZHD & H 1THEEE
FIZE o TREBEMAPFR SN (BFIK
TR S N7z) Did, opening DTN
buckle & stretch TH hH., ZDOMOEEIX
shear B D X )2, BN LREBANERS
Nize B3I, 1 LA, BEAEKE
DDNABIUVHEAEDNATO, ThbHD
EHOBFELEE, 251213, BEDNA
DERAL S IRB)E— FUANDE— FH 5 DF
S0BMPRLTHE, EFES EDOGHE
LR, HAEKRTFODNAILBITHEH

DEBITS Xid, BEDNADZRLY b O

Y/hSwv, 72, BADNAWKBITS S5

SOEIREE — FUNDE— Kb DES 3

DML, HEEKPFTCOEROBES X I
BELTWVwDS, INHDFRIT, 2 ZITR
L7 opening Z#% shear Z#H IS DZEH
THHBIIA LN, HEKITBWT, &
NOEDEBOBES EEI/NS VI LT,

AR 2B ENICNWT LERL T

=
N

— ek
® S5 N

BN )]

N

Fluctuation of opening (degree)

0

0 2 4 6 8 10 12 14 16 18 20
Basepair Number

0.8
_o7
<
o6t

e
< 05+
@

0 2 4 6 8 10 12 14 16 18 20
Basepair Number

B 3. Complementary base—pair parameter®

BIEOE, KRR, HER. BBRICOLTIE.
B1&ERLE, a;opening, b;shear

Wi, DNAPEEENLEIZIE, HOWIDNAZE S CANEINLLENH L L& X
L, COZLEEEZ2HETLIEHETHAL Y Ly T —D@EE2R LTS, X512, BK
DNAIZBWT 5 DDEAREIE— F (FICHITHES % ET) UADOT— Fi b DOFS 0B,

BAERPTOHIES KIZEELTWAE I i,

BERTHIES ZDO/NSVERDDNA O E

FBOWPWELHLILEZRLTWVE, 2OZERE5, V7L y Y —EHEIZDNAOMITES) % H)
ZAHEZELE T, VT Ly Y=L LTOEz2 L TWAEELI LN,
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BEGBRSEOBEERIE 1 Rh, T SEAESTIC Ir, " #HROBFRE

A CAT TR . N _
Structure and Reaction of Transition Metal Complexes: Electronic

= 141810 s ;
% 280,400 |  Structure of Rh,°* and Ir,>* Complexes

Olift (KEBX-I) . BEREWL (RBX-I) . FBTH (REX-I)

1. AREW - WA
75 AE—HRILB I B SRR FHEAICEDIPUE L RN THE L DREEFIL, SHixZheKE

T2 LB LANERZEDE, 23, SBFRTFLOPEEEN HCE TERELSE, RETHOE
FRHEERZAM LT, SREFEHAICEDIHEZEOARERBEFRELREMET S ZL2EELT
5330THD,

(1) B3IBBERATECREBRT - R FREEERSKE VLSS, 22T HLnint
AR L, ZFOIFEF YTV HIADESR HEREDFT #EHRE L, DFT#HEOFRA%EER L.

(2) BTHEGHEOLMBEERNLT% b DLantern-type Rhy>* D RH B FHOE 6 pppy* FRBENL T 7
RICIEREILT B Z LITERINTIITEL LT3, 4, FHEBEYUEENIT % bOLantern-type Rhy>* §4k
O THNMR OB S 7 b5, BUERAITOn AV U BEMi %M Lz, 2 OFERE L DFT 38 % 1
BL, FHEFHEO qpry* PRBENLF 7 RA~OFERELOBB LIS, BICHRRESEZ O & 52
JTEAEBK & L 22 B8Rz oW ThEE LT,

2. BIRFE - stEFAE

Gaussian 94/98 %2, B3LYP BF > ¥ v MicH-3{ DFTIAIC X o TS EOEIL 21T o Tz, BB REE D
FEZIERIRBIC Ko7, BESE FT (r, Rh) 2%t L TidHay-Wadt OECP%E Vv, HJEBIRIZ Gaussian
94/98 $HAAADLANL2DZ OB R v, BT+ (CLH CN,0) iid. 6-31GEEBRKARZA W, Eilt
Bo# (C) 12X ¥z Huzinaga @ single primitive polarization function Z4&HF % 7z, dEEBIEIZ 5 DDE
) d BRI Uiz, %72, [Iry(-OAc),(CO)K(Chypyyl T Ie2WTHE, Ir ikt LT SDD ECP A bUNT 3
EBBRZEA L b o7z

3. BRLER
(1) Ir)>" GEADRHBFHIED ESR iT & BIHEHIR & DFT FHE O,
FLOIn* gk, [Iry(i-OAQ)y(CO)p(CyLyl (1:L=PPhy; 2:L=py) &KL, ThbOhF+>
F VN D ESR ki~ fc. ESR OfERIE, 17 OFHBEFHEIL 01,1, TH Y, FHEZ#EALF PPhy ©
0= RT —HEICK 0.1 BEFRRELLTNDZ LemLic. —F, 2% OFRHEFHERZ O 1" THDZ
LESRERTE, SHITH LT, BILYP KTV ¥ v A& EF AR, [Try(n-0,CH)5(CO)5(ChyLy1
(Am*:L=PHy; 2mT:L=py), © DFTHEOKRL UFOBY Thot : Tm* OFRMEFHET 1+
DEBRFERETH LCAMBTHMT 0, Thof; LL, 2mT OFHBFHHED o LHHES,
2% OFRHBFHEN O [1,* THD L VO ERMREFB Lier ok, £ZC, ECPRLNCHEERRR &
LT G98 l#3A% D SDD & ¥ h&T BILYP A BT B oTets, 2m T OREREI BT 5 FHET
WM 0 LA SN, e, BASRIRRBICH T DR BFHHIT 7 g * RS R, AR EFHEA
O 11" THB LV 5 EERF R R HE Lo T,
(2) HEBRBENT% SO R SEEORMEF OBRULF E~DIRTEAL.
Fig. 1 iR SN BB H FA 2 5T v, [Rhy(mhg) 4py]+ (3%, Hmhq = 2-hydroxy-4-methylquinoline)
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D IHNMR IZBITFDERIES 7 b D, BN+ (mha) ORELOx AV HE % FZBRINICHEN Lz,
3T IR BRBEAIT (mha) ~DAY Y IERIEILHEMZ TS, ha T VBN (4; Hha = 2-hydroxy-
quinoline) BRI HFF> TP HA HhaT YD n A 5%, BILYP/6-31GHETHEL, HikLiz.
ZORERIE, BT E~DRE Y IERIEDR 8 gppy* BLESEUERNLF O x HOMO LIRAT I &iTk»
THbENTNBZ LERL, BREMTI VN (ZOROHEE, 5T 0%, 4) ORCVHBERF
BT3ZLicky, BhoRNF EORE Y32 THITEDZ LERL TV, ZOMRE Fig. 2 1ILRT,

s ol

Me Numbering of C atoms of mhq 4: (hq)
3": [Rhp(mha)spy]l*

Fig. 1. [Rhy(mha)4ov)* (3 ™) and ha radical.
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Fig. 2. Good correlation of & spin distribution on mhq ligands estimated from paramagnetic shifts of 1H
NMR of [Rhy(mha),oyl* (3 T) to  spin distribution in hq radical calculated by B3LYP/6-31G method.
The numbers besides the plots show the site number for the mhq or hq carbon atoms (See Fig. 1).
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B 320,000 Study of the properties of solid methane and water
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HAE#E (BEEmAHE) . BEFH (BEBIKRI)

1. BfEE® - A%
BEOFFYI2b—YaryCEERAIALVY— - IV O Y- OFHESHETH O, HEBREL &
DEDEIESH T LV, LALIY MaE— - H 7)) 5 £ 57 HIVHESMCO) I TR LY o ¥ —
PRED LI EDHRS, BEMESHILIZVAVE DY A ADWHEFEST 2DERIEF A XL ) KEREH
RSB ET o LD LY A4 XS ZRUT 25 BRI THRT 5o 22 TIOBRAKY 1 ZOKE &
EEDRBOEHHIANT DO KRESIMHOREREL ROLFDIEELRFTH S, LIl HHHNLERT
BINHLOREZILAHMICABIAZLICHEI LTV ARVOTYI 2L -2 a VOFEFEEL 25,
2. BRBEAE - BHE A
ESMCTRUTOL ) 2HRICR D LI ICHTFEEL T 7 VT 5, (I Lee, Physical Rev. Letters, 71, 211
(1993).}

P(x) o< exp[-S[E(x)]/ k] 1)
P(E) < N(E)exp[-S[E]/ k] )
FOHITE, TOBBHR»MHT S,
Wx=x) _ o "y
TR exp{~[S(E(x')) — S(E(x))]/ k} 3)
ESMCOY > 77 ¥ ZOREMIZ(1)E QD555 L) I T RANVF —ZBHT—HeDmIcrb LIy v
TTBETHb,

BRIV Y S Y FRUTO L1247 o TANF—ZEMEZIETHET 5. SANIE)=0 515D %,
KRG VIV ) V7RG DSE) # JE) CEEHRZ TCIOEBHETEYTAING - FUETI 9
LTZANVF—HE & E+dE DRICHBEBOMO LA+ 75 5 HE) BBSN B, JE) ZUTOBKEMUETE
HINb,

J,,, =J 4 (E)+kIn H(E) if H(E) >0

j @)
J ooy = (E) ifH(E)=0

ZHLTHELNZIE) EREZREROMMN L Y o —SE) 252 %, JE) 2TE L 72D DA SE)
THb, RORL DREBOMITH 2~V AKRIVY HHIAVE - FILRORXTEEE NS,

F(E,T)=E -TS(E) ()

CZCTHRDEETH D, GAONZRECBIILROFHOIANF -y PO —ZROATEHE S
na,

Y. Eexp[-fF(E,T)]
7 E

P 6
. > exp[-BF(E,T)] ©
E

> S(E)exp[-BF(E,T)]
§=-= : )
> expl-fF(E,T)]

ROTHFH L BEOTHEIROK TEHEMK S,
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ZIW(E)exp[—ﬁF(E, )]
— _E
<M>= Zexp[—ﬁF(E,T)]

ZZT M(E) bﬁ*MfDﬁE’E IANVF—=DE & E+AE DRIDER L BRBIZOVWTEH LS DTH S, ME)
BRIy rOV¥—28B57200MCYIal—3aryTRObIENERS,

EFN EFNVELVF—FVa—r IHEERICKE SNEZFE—RF» 5% bR CTHED 20 I BB R &M
PR, MHEEHOT LYY EBEERLVO—LOEFTHD, FNLIVEL P LOFSIIHEERT ML TE
Bl VF—F - Va— Vv AMHEFEHAOEEDINGA—F 6 EIANF—IST A—% ¢ RHAL L LTHERT 5,
RFBIL2DH108EF TOWVWA WA RETEE L2,

Ty AIEEL.

3. WFFEEE

KT HN=32, BED0.02346 *DEED JE)PIUEL TEL N7z SE)FRUIRT, BER L IROMER S 5 IL,
BHSE) X200 -2 2HL, ZAL IV ABERIEBREETE 525, ZOX 1 IZIIZFIIURE DS
FhEND, DF ), EBERIGEVDDOSRZ Tn5, 22 THHSE)Z20DEFIHE L. KENL ) AEH
B TRy —HOFE, GROERENL VAR 2T/ v —HOFIKE Lz, 2D L) 24082 RAZRBRIIR20
RFVI Y VIANVE-EDBEETHE, KR0S, RF VI Y NVIANT—FBEL & HICEERICET S
L ZAPEBRETUIIIDT 5, ZORETI FAS—MLE/—MIFITO5N5, H22id, ZRFhDOFIK
WKFoCTREZ?ERIEAL. ROEHORTF VI ¥ VIEA VT —EDOTHEIRENT VS, M3ICBESE,S
DEHHIANVF—DEFLREOBEB L L TURLE, 75A% —ME T/ v —HODIEHERD b TV,
DONTOEELZBRYEL., BET=067Tek ICBITAE /X —DbI TR —ITEZ-L XOHBITANVE -1
AFERTFENIZ 72w L TT Oy b L72DDS, H4TH D, BREY A ANCIZ3OBETH b, THIEEAEOFT
BN FEEDOERLAROBETH 5,

®

Fig. 1 Relative Entropy S(E) vs Fig.2 Average Energy E vs Temp T

Fig.3 Helmholtz Free Energy F
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? 39, ;4';7 Molecular Orbital Studies on Intra- and Inter-Molecular
B 4080 Charge Transfer Systems
O \Bfh=m - BEPEET (W%J”ﬁﬁ)
BHEY

EFHSFROEBFBENC X VILZERENET D LR, UFFEX U OFEE
WONWTEZLNTEY, FOAI=XLRFETLEHT, b o & bHEMA
CHFFXRELET R IRAFADTHFREE IOV T, HFEEIC X DR EITo 7,
F R B EEAEOEF#EE L S TEEEICL Y, FE L,

FHik

FHEFIEIX Gaussian 94 707 T AL VITo T, UAX VS OEBEEEY
K, AEFERISICBIT DRT U VIR EHE L, $B(EMOETNY T A —
COWT, AU AFREFHEICLY, F—Er 7tk 2B FEEDOELEIE
L7z,

P S

1. SEB b DEF N Y 52 —L LT, #lZiE CugO7CagSry 12OV T, &H—/L
DEASNIBREEZASLHICLE, ZOZERHALNCRS7ZOT, CuOy O
ZRTEFEEBHN TOLEEFORLIBEVICONWTEETHZ ENTEX S, ZHIZON
TIHSH DR L TR VERRANBTEZERF TH D,

2. UAF L UHERIIBOMRIC L VIEERNETRT, TORSGHEES ab initio
molecular orbital DEFEIZL VWA ST Lz, FHEIX uB3lyp IEIC X 0 FREREH L
LT 6-31+G(d) AV, BEERE (—EHEH) LZEBEREBORGORT vy
FNX—hE ED, /N EBROME TO, HiE(bEEL RORBIOHEZITo 72,

Z DFER % AV T intrinsic reaction coordinate (IRC) M FHE % 1T > TRIGREE %
RWH L7z, 72 1,2-dioxetane DEHEERIEIZ OV TiL, MCSCF &2 kv, =HHE
L—EHEDOEZOW TR L, 1 IZRISBRERTO BERBOEIEZ T,

RIGHBiET 2 &, B 1 OaFid, IvADEKREILIZ, 0-0 #HEEMIHE L
—HEOEBBRE (X 2) ICEAT, BTV ERD, IHITRNAEOHKL
12, gauche O T W NDOREHEEL 2D, ZOMEETIL, —EEHOEERED
FhitRRE S = HEREB ORI L= L¥—Lipd, ZOREND C-CHRADOHELHE
2, ZODT7 FNVATATE REZRXTE N ~OGBERRZ 208, BE—FER
EBTIXZOORES F~mik L. ZEHEWRE L —EHEERERE TIE—F D5 F 236
R~ O —FONTFITEEREL 2D, FREOZ XL —OFHEMIT, E
BHEREY ICHATELZ LD THS, 312 IRC HEORKRERERT,

Dioxetane &% DEFERDOBDERRISDOEEEE k 12OV TIE, ZL OERN S

nNTEY, k=A exp—(AE/kpT) DX T, AE = 20 ~ 27 kCal/mol, A, ~ 10'3 F2E
DERRESINTND, ZZTHE LK 1,2-dioxetane & tetramethyl-1,2-dioxetane
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DIEEAL= FLF—OEE, EROSFREFHEICL Y, ZIEEVEICR> 7,
RIGORT > VHIRIE, TROL I ICHEShEZDT, A, DEE2, —45F#
BRSO RKKM BERIC KX VEHE L2, 2D A A (reactant) 225 B & (transition
state) XA CEDRKICHEZRACLIVFHELE,

e~ Fo/ksT
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TIT QI ARBOSEREETHY . GHEY 1T B IREEOZ X LF¥— Ef TOR
RBRfThHhD, ZZTHRIEA & B LORBENTXTHETETNDIDOT, Thb
ZROWCCHEBESEREMOHENTE D, FLE XA LB EOZRXLF—ET
bB, HEBREIESOZFLX—0OLRELZELICHEET D . EREITEND
EREBNT,  Byring ORIGHEERILZ O O LIREZ BRI & - 2Bt
JELTWD, SHDORT VX VHIRRICE Y, BEOA I =X AICONTERELE,

k(T) = [ Gt P T gt

e

1,2-dioxetane

ik

1,2-dioxetane

A: ZEREE, B: BBRE . —HEHO

{4 EZTUANKRECD ERT, 2 #D

1 ZANATATE RETFICafET 5,

RBII=ZEEREE R L, BERE Q

. . . PRCZEBEDIANAT AT E R
roctemesedinee EEREO 7 FLLT AT RIZkD,
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A CB4 Te Study of Structure-Function Relationship of Hemoglobin
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.Oﬁ%%é(iﬁi%ﬂﬂ)‘ﬁ$§ﬁ(ﬁi§%1)‘ﬂzm(ﬂk%ﬁ)

1. HEEH - A%
SUNRIZBERTIENERLBEOBELZ2R LT A AL 2BHIMETINEE LTREN LD
FAESOUEVYERD EIF2, BE—BHOIRDLNTVWEZT7ERAFYy Z7EFNVTE, ~EZOEY
KBEABAEOEVWTHOEELBEAGBOEVWRHEOBELFEL., 2 20EOHBHI X NVF -]
FHAMEOREVII LI VBEAREOBRAUELNHAIN S, AMETE. 2ENGHE2E>4EAKLLTD
NEZUOEY (aaBB) DUKMETINTF—BRLZD1IRBIVZKMPRKOBBENRZ b VE
HeEhdA8Be LT, TESIVREOEBEIBREINBRETIBOBERE LI X VF—-FElD V3
2alb—YavET-T, BANBIRREOY TRELHBHT 5,

2. MMRFE - FREFAE

[XBBELEIPLODIXINF—B/NL] THOFAIFIAESIOEVOXBEESIVUREOL F A
EJUEVOXBEBEILPOBRENTEREANLEZTFTAFVHON-LBEZEXLEEIPOHERET Z2 T X
NVE—B/ILEZ2—-bPYETTI, VRBEIINF-BHRL IO I RBLIC2RBOIBRDIER
& ECEPP WESWIH LK MRELEAFO s S x2 A W5 ({KF. FEDER/HBS) .
(BEBREODYIal—Yav] BERBECIIBLELTLIFE -FHOCEIA~NLEIEMAIsIESLZ
rizkvslERIENDIEEZ, BEDIBRETHEALIIH L TEMiIsE DEEFBEOBBET R LY —1§
=1/2k(R-Ro)® DO FHE Ro % 0.5A AT 2. TESLIUVREOFAFIANEST YOI X VF—
BANEEIS, NHEUEERD2IDXZ2Da#HOHVWE 22D BHDL LI BFLTDOALIZHLT Ro
BT OB EMA L LTHEOIRXI VY —BAMEETV, ThitL2BELZLE X VF -1
(0F) #2THYRHMLr OB THERFET 2, 199 7THERIBRN A E2MAELAYNS, RFHMEEEHR
DIVRXVTOFELVWRHEZED -, BITOLDELROTFEHRE REEBEKXEMLIE T Ro+tdRo& T 3 4%,
CDSRoDVBN TOEBELRNTIAY -T2 D,

3. HERR

FRAEERMERMOBEENEATHIVEVWLA 2HEBECESWIHBEIZZLTHEH, 7.,
BEFTRBREZEANT—FL LT, 520X VF—BNELZIZODVWT, 2T % )VF— (kcal/mol).
XRBEIPSOHE (4 F2£4ED ros difference. ONB a#HANOLOEHE, BHNDALADEE) B
FREDSI a2 L—va iz xVF—FHSE(kecal/mo) 2R 1T EHTRT., (BEINRET
BY 721y b EREITET) o THEYREOEVWRWVWINL 1 EFFEH (rns)2.6-3.2ATKE<, 4
REEPRELS RLES, R Re’RBRBHEIMUTHEY, R Ra®BREBITEVWEETH S, SEREL
BBREABEAMEL2FEVDOT, (Ta's Ta®) & (Ra®. Ra'. Ra®) OMAKADLETRZ ., affi. B8
HUBERAAMAELRBEOFSFTHIVELL T URATF Yy 7EFVIE—KT %5, L. R’ Ra?DH A
aBOBEBRAMKELIEV, aBACBEIBRETI2HA (a-oxy) OHHE LT, (Rx®. Ra*. Rn®)
Tt His89a 2 DI a D3 RBEEEILBHIZREY (BEGOrnsTHKAO0.8-0.9A, OB ARK
X0.3-0.44)

FEEEE (Ro®. Ru*. Ra®) Da#HOoBMEOREIEEHE THEN L T, His8IFGla & Lys139HCl a
OHEEHOEEMEHEMB Lz, T§4bb, His8IFGla D inidazoled Lysl39HCla & HEN A &2 H -
T.BERBECLIVOARELLGE, 200BENE S A OBEE TIIHis8IFGla 2 F O & 3 5 F-FGHE K
PELTHEEILLKBEMEIENY, 1998FEER. (1) a#fiofAdtodm B LrEVEEODHHY
HRIXANVF—BIEERE-C, TOMBER2IVEENCHEI, DB, (2) BHOBREFREANELT
HAMCELSRETCEVEROBHAEBAD -,
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(&1 ] (energy) (rms difference) aa“B B aa B B atalprpr

T.'  -5517.091 1.152 (0.787,1.254) 5.665 6.098 11.760
Tn® . 75498.691 1.127 (0.829,1.066) 8.977 4.342 13.388
"Ra'  -5386.622 1.473 (0.950,1.376) 4.890  -1.454 3.367
R«?  -5383.962 1.506 (1.005,1.394) 6.032 -2.457 3.699
Ro®  -5362.193 1.550 (1.032,1.391) 1.923 0.730 2. 460
Ra.*  -5384.354 1.635 (0.987,1.367) 1. 261 -1.859 -0.882
Ra°  -5384.180 1.617 (0.994,1.358) 0.587 -1.859 -1.401

(1) PRI ZZ R VF —B/DHEE

ARBEFPACRECaBHOBEAUDOEVRANEEVROFHHELZKRD HETHES, R DS
T, A#J 5Asp85F6a , His89FGla ,Lysl39HCla DD 2 HA X R COBECEBEE R LI -BEIOH
RID2IZINVF—BNMIZE-THONIEEEEL L, IR TLEZDIBEDWHEZR TOIE
WEZTZRALVF —B/MLefG - REBONIBEES LT D, COTXAMF—BNLIZE>TE3
BELUMNAOEMNIFBEHFH L2 (K1) o TEHLLBER2ANICRERLOEEZHE - TWBERAIBHED
AV T A=A AT aVDHREFIRAWHEV, SHZTOHTIEEUNFIRLAOEEEHE-TWVWSE, ED
G, a-xyR A VHBELIINF—DELIEER"& 2. 226kcal/mol BEL, Ru?& D 0.2078E WV,
(BEBRMUELRACEABEIZENLS) o —H., SOIEFRa" &Y 1.016kcal/moldE W\ (R F B A
B o M2 a-oxy L2 aHOBELFLEBREEDr.n.s. TRT. ERXBIT 5His89FGl a & Lys139
HlaDHEFREROFBALEABERKREL, SEETHIHERRSEBALCLLAEL, THTRVWTAD
His89FGla & Lysl39HCla AR+ ODHF AL A LB ZEBLTWVWE I 5 RTL, afiodEMtoEVIR
INGD2HB3VESEEDIV T4 — ALY avyDEVCEIBZIELEND S, T, WMEHEL LT,
CORCRFMNBEI Y 74— A4 aVHABMBECE?BAEIFHN BRI IV -—BIEBE2ET R
FEHNTH2ZeD0h -1,

(2) B-oxyD i (BHOBERMMELBARECLIIEELEL)

B-oxyDMBERZ a-oxyiLEXRTEDPIZHEMETH S, HLAKRBEEOH (THH2WIER) OMTL IR
VWY —DEALIEODHE (RFHIXVNF—, BROZIVF—, NLA—-HisRBDOEATILF—) B
Ry, BEFLOBRTRLILEWELRAENS, JEQRRSDVWIEHEEDERIET 2, R°EBR<RHO
SEDAARBU TS, R’ TRAORBIZENTRERFHIXALF—-0ZFE{L (HCBHEHNW(B1B1)) H2
-3kcal/mol®m <, BN O T XNV ¥ —FE M2 5kcal/molEV, To' ORKBEIFFHIINVF—-—DELRK
EVWZ e THD (Ru®2BRRBMEID5-6kcal/molEV, ZOHFTLalB20MOMEMEHIILF—0
ZAPEHELHESRIZ(BIBDAEBE WV, T’ TR ET., F-IGEHER TORN DI X LVF - EIZIE W
(Ra’ZBR< D BEE & ©+2.6kecal/mol) o RFHIXLVF—DELEIRPEIV(BIBDAEL., Ra%
BCRE XV 2kcal/molEB VWA 2EE LTCETa' &0 iF3kcal/mol Bl EE W, BiZalB 20 oMEER
IRXRLVF—DTFBOHNREILD,

BEFPELSBHOALORER THIXILVF—0FL(BIBDDOEVIEBENBHEIZHAPTE S, Ta',
Twn’. Ru®TidLeu96FG3B . Val98FGhB & ~NL B L DHHMAMORBM IV /NI KRBEIILF—HRHRL,
LD > TBEACEIDEMAISIZEBINLIZESTSDEWHIT 3,

REZARBEOMBE L LTEE, o lB2HEEROEERLRONIN I NBABHCBENRET S
BOF-FCEBOBH T L HFHICHBEL VWS, ZOHERITHERMTCHLIMIZRELS, T2 Ta2TR
NALANDEFEIZHEWVWEIZX SFEAN0.3-0. 548 < (K12 Asp94FG1-His97FG4) » L2 L, RETWE XA
HMADBERBERGNEY, (NLABTEELLZEERT, Xfid pyrroleA—pyrroleC., Y#liid
pyrroleB—pyrroleD) o &< I T’ TCRHiIsITFG4D X FA~NDE ENRKEW, LTFICalB2HEEH
IXNVF—BAOWBEERT, T CEF-FCEBOXFTANOHEAEAUCBEHNTHEEN IS CRREN
BTV BArgd02 F LT 25C-CDEBRERT (REZXALF—0HM) . HFENKLC-CDEK
B alB2RAHZaiDCHELUF GHEBE (F12LeudlFG3a) »oEE A > THEEAT I LY — &
T2, THbbT' TR2ECRETHELEAZIINF—2BT 5, WFHFT"TCIBHEOFGEKIAEL
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BHEAHOC —CDEBRLRIRPPEENTVEIDTTA ODHBELIVRELHVWTaBEOC - CDHEEKIZED
R ZEWRIVEREAIRXNVF - BBEIXINF—%2BT 2, LrLEBEFSGBHOFGHEHBOKRET LE X

BroEBToOBENOI XL —DBEEXE-D,
Doz, THRAHOFGHBONLIZHNWEXFANOHEFBERANE 2T 2 KELE

ReBbnahR, TRIOHETORERZM ?

BEMB< ) (FEAHEFRACLS) OAZIBIVB-oxy LB Z0% Mk, 2 XES 2R
%L EALHis92F8DNHE Val98FG5D C0L DI TR TAEE A DV, RETHEVWIENTERTCOH
DEVOFRR:BEbnNS, THTIBERBZIC L VAEMHIsI2FEB T ~NLIWTHE T < A, Val98FG58 ik ~ 4
CORBEADEDEINBIE ST BV, KEBAOHEMER DD ICIIValI8FGB R X FE~FH»E 3
BV, HEFTEBLEIXANVNF-—BIEEORATIINARLVEREZER LS, LrL7AtF
Aoy (TH) OXBELEMECIZIOAREZEZEAOFEIHRLE LAV, D& LT, TrL A
¥ vAaTsZury (RE) TAKERAOEBWILREONG, BEZOAEEAUMNOFTE,»S0KEHD

W EfT-> T3,

M1 (£) . K2 () Ra&RSAOHHBEEE. S
(Bl a HOBRERES., M r.ns@)

(E) Rn"EEDafniEisEniz a-oxylC & % o #DBELEL
(F) Ra*&SOafiniEEnizn (B) KB E. (EH) R.*. (£ R.
(F) KB :S. (A% R.*. (M%) R.'

-N W s @
o o oo oo
o

=N W oa o
©c O 0o o o o
T
=)

o <4
o Lt

U 44 0



K3 4BRLLTCOERAEDLETAHDIB-oxyCLIB2THOEELELL (£: Ta', £ : Ta?)
(E: a8, T:B88) ., (KB XKRH. A8 YRS, MR ZRHD)

A B C D E F G H
4.0 1l T T T T 4.0 7 A i B |C‘ P| E T F T & T il T
2.0+ r 2.0+ ~
-~ s -N\M“\‘A 2 Do I
0 5 AR ST 0 = e
Y >
-2.0- - 2.0 L
-4-0 N [ A N N U N U B -4-0 L B L S N S
o 20 40 ) 80 80 100 120 140 1] 20 40 60 80 100 120 140

0 20 40 60 80 100 120 140 0 20 40 50 80 100 120 140

K4 4BHRELTOEREDETH2B-oxyC L2 RHEOMERE( (£: Rna', £H: Rn")
(B a8fi, T:B8H) ., (KB XKD, &8 YRS, MR ZE&5D)

A B C D E F G A
4.0 —y T 1T e — o H 4.0 7 3 8 |CI TT E T yFr T & T H
2.0 - 2.0 L
0 = At 0 T —
-2.0 L -2.0 -
_4_0 -
R O S s s Sy B B N 4-0 e e E e B My ey s
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
A B ¢ D E F
4.0 T T T T T T & T f T 4.0 A T B <C T ID T E T £ T & T H T
. 2.0+
1} e f)
\ 0 —frrs .
L -2.0
-4-0 L e e A R B 4.0 L N s R SN B B B R By
0 20 40 80 80 100 120 140 0 20 40 60 80 100 120 140

4. RR -HREBRE-ITE
KR ®I2B2TY¥Ialb—varvid@wRs, 1998F 124 RE
S.Unzai,R.Eich,N. Shibayama, J.S.Olson, & H.Morimoto, J.Biol.Chem.273,23150(1998)
N.Shibayama, H. Morimoto & S.Saigo, Biochemistry 37 No 18,6221(1998)

U 450



S FEERIT X DL HE R R OB
A occg e
E 39163 MO Theoretical Studies of Chemically Interacting Systems
86,300

OfA ®, LW m, HHEL, B &, RAFZ., SAAFH., PHE—.
W O, B —-%., EEEE. BEEL (XKI)

1. BrZEE/R

AFETIZ. HFRHEEERSIEERIEOBRE 2T 2 R 2 ERAPOEEMNCIETE
BEOBTFHRMAMPLEETZ L EENE L, HEERATEY. HERGHED FEErEE,
BALTE R, AMEEZ., TIARL =Y a i BF3RIGHICH LT, B - EEXRIETH
BIZoNWT, BEBIVARS VY A -7 U AEKROT ) VKREICBIT 3 RKEGBIRORISHE# Iz O
TREE2BI o7,

2. M5

S FHLEFHBEIZIX Gaussian94 2V, B S FHLER I U CTHLEMHEMER 234 L iz,
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3. 2HEBIUVARAS VYA -TUNEERDT U VREIZBIY 2 KGBERORIGEREICONT
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(1c)SAC-CHEIZ KB MO LTIy IS AR Y W RTANOBEFHENCET 255
(1d) NMRAEZ#S T M2BIT 2 HMFREIZNER © Dirac-Forkik iz X 2 # R

(le) Cuftfft ETDORAY J— )V ERITBIT BZnDEHE

(1f) $RERME L TOOHDWERE K NRE—LRKIED A = X LT 5%
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(2a) DE#: & U'HF, SAC, Full-CIiE & Wiz,
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(2d) Dirac-ForkiZIZ K Bt EHFEEZHEFE L. CNEFHL CaHE2To 2.
(2e,f) ab initio UHF, MP2i£IZ & D EHE U 7= (Gaussian 94 717 S L)

3 . BHFERR

(3a) BETFIOEERER : HE BN FOHTHEE LS TFRG~DLHA
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W=, AEMZERIIBETZLEEIONS, P h7O0LA T2y "M SEB{EINZART ¥
IWRT7 —=~\DETHEIDOWTIL. EEEOIRX X Dc559DFHE 1T $H HPHE230, PHE253&, ¢559& A
R % )URT —DHR 25 BLI62Y(TYR162) 2 @IS B 2175 2 2% 2h2h-3.50 x 10719,-4.94
x107,5.90 x 100 TYRIQZARHEER T vV TH D EVWIRENE SN, S559HEICH B
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BENIERENE SN,

(1d) NMRAEZE S T B I2 BV S HEMERATZENR : Dirac-FockikiZ & 2 ¥R

BETFE2EUEEVOLES T MBI MR RIIBO CTEETH D, BLid. AL -
EHEEACESHEMEEL M DawinlB2EE L/ZNMROERZEZHFEL., O ELZEENITRL T
Elz, AWE TR, HNREZ K DEBICE BT 572D, Dirac-FockiEIZ K HDNMRIELZ#S 7 D&
BEZ2fTok, ZETHTFROMEMBEINIIN =Y > & L Tno-pair Dirac-Coulomb-Briet (DCB)
HamiltonianZ V)=, Z OHamiltonianZ f% 38 F 12 3 TDirac-Fockif Ll TR &, BEOMHD 2 FRE
EE TRz, DCB HamiltonianliZ B} 2 HEKMERKEELIL. paramegnetic IR BIHE /25, ZDfE.
PyperP B #IIZfT 572 & 1. Gordon decompositioniZ& > TEFEHE AL HIZAMBEN. FEIC
Large TH & Small HOZNZNORAEICE XN T, $E3K DdiamagneticIH, paramegnetic TH.
spin-dipolar T8, % {‘Fermi-contact HIZH ST BIEEH X%, H5RINTOFT ALKRIIBITZTO R >
b7 b OEHMEE EREOLETH S, FHMROFEO)TRESHRINZWENDS M
TOERS T 7 M Dirac-FockikDFtE MBI L > THEINTW S Z &4MHA %, HBr&HITIZML
F2T MIETENHES N T WS, RIZEREHDFEE ZGordon MREL MR TH 2. HHEX
ROFELFIERABEOREZE TS, k@ o TWEED . ENOS VATO
Fermi-Contact SHDEMN ERHHES 7 F ORIETH 3 Z &5, £72. Gordon FRIIZEEET
R 19D Total & o DHEZEEEROATLEEZRLTNS,

#£3  ERERDGordonsME (PPM) >

dia para SD FC Total G exptl S 4. THX
Hy 1948 7.00 0.00 0.00 26.63 2648 2669 & | Xpeeseeeoeeceee
HF 16.65 1041 0.02 0.14 27.22 27.14 29.20 E .
HCI 17.45 1191 0.08 0.85 3028 29.82 31.78 §
HBr 17.21 12.15 037 5.01 34.74 32.05 35.63 §-10— ; —
HI 17.90 1248 0.86 14.07 4531 37.85 44.54 5_15_ ________ o SERE (o) .

----O--- EiERIER

(1) Total = (dia) + (para) + (SD) + (FC) 20

(2) o is evaluated by the single term. F Cl Br |
Ny U(X)
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(1e) Cu it = TOCH,OHA I BT B ZnDENEICEI§ % FERBIZE
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Computer Similation on Aqueous Solution of Nonelectrolytes

o MHFE#t, Jan Slovak (Ff 1K)

1. REM - RB

HEHS I L—varnb, EREICBITAHEE TIIELNRWEEN 2SR 2 B
HETL2ZLICLY., KBLUOKBEROEBEEL ¥4 T v 7 A2 KDKERICET
DRI L VEBREEB D A I = X LCHKIRESTF LV CHETIZ L2 AL
T5, ¥fc. TNETOTuT =7 bOREL LT, KEETELERERL 75K - @i
KIMDOREM,, £RDA D =R 5, EECERBICBT 2 BELREZHONITEH D
CEEMET S, ALl OFEEIIL. ERUTOWEEITo 7,

(1) &K DIERIE T OEMEE L OIEREKE OB D A =X A

(2) BEAFIMOREML XL T I v R

(3) BRAKEER DK D 2 RITIK~DIBEER

(4) BAKBIR & B A2 AR

(5) K DIKIRIZ I B A DEIIRE

(6) N1 FuFLOfokoFd4FIvr R

2. BiRFEE - StEHE
HEB I 21— a VIS FEANE WMD) EEET IE (MC)EIR L > TiTo T,
BEIATTV LS OTu s T MILETEETH B,

3. AREE
FFFEEEIDAN, FRTERY H Y RERSCLUIMTIIRR OBE O &N o 72 (5) IOV TH
45,

Kih & Ic DBERFOMEBIIE _BEITRRACTHY., BEHIFFELLL EROK
EVWHERTHEIP, MThBIc LY bRETHIONICOWTIZELESH ZBETH B,
ERTHP>THWBHD1E, Th 2347 50] /mol B R X —HICHFIRZ L TH D, ZOM
BAD7=DIZ, BIBETF— BB FHEERAZMOPOELOL & THET I HIERENRE X
I, EBRE O—EITED TEMN Th o7z, BIEKS FE O EREAHE/ER B
MM TWAZEEELD L, ZROOMEEABEEFE-CHRTIALEF—ICES &
EHEOBRB R INTI Do ERTREETH D, T, ZBOKOERET S 4ED
BERFORT _EAZTANTH D, ZOAETTITH»D L5, Kih TiL4FEE,
Ic CH2BETHY . TOFELEE LCHETHD, Lo, BFZRAF—ImEHO
R TIER, WRI2EOBEIIFEREE LTV AKBEOMEBIZLVRES, Z0ONEE
+57H12iE, HyO..H-O-H ® O..H-O IZIZTEMH DT, FRoHEZER LTS 2 k
VEREOZEDOKFEL T b EEOKRIIH LT ZHAEZERT S, TOZEHAD
MAEDRICHRT KRR EOEEIL, KIhE4 FKkIe TE2 THD, KROMAE
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IEHEERTH D72 ice rule i3k % 100 B EM ETREL, BONLEZHADE
HMOBDEDOHNRE 1 DBRERFICEZ LN TS, KEH LT 45 FRMEELE
AoORFOZEHICK LT, TENO ZHEHADHAEDLRICBIT =X vF—bbbE
TEELTH S,

£ 1 b EEARRRTORT EAN (%), T ;K% - B - B - KK (BRBRER
DK &R LIS TH) O2d ZE AN (%) &£ OREERT X% — (k] mol~),

—HEA 0 /3 2m/3 T
K Ih 8 50 17 25
Kl 0 67 0 33

“@AD  (0,21/3) (n/3,-7/3) (27/3,21/3) (731
HAEPE  eclipsed  staggered eclipsed staggered

K Th 17 25 8 50
XK Ic 0 33 0 67
TRLF— 21 19 -26 -24

o
3]

o

thermal expansivity/ 10* K™

1 1
0 ) 100
temperature/K

200
H1 koBWERE, ERITFHEE

SkIh & Ie DEEM (HHETRLE—) 1E, KSFOMEERTRAX— LS FRIESO
HEZRLVE—OFMMNOFHMT I LN TE D (KBROMBOERFHEICL L o —
i3k Ih & Ic TRIL), ZOHERSFRHEELERCESHTELND R, KKET TIHE
B X 0 KDEABEN SRS B, BHIZE X DNIRE - E/ T T Gibbs H BT X
NE—BBE/MEZ L DX IICRDOND, EER21LOPDLICHOTATY, Kih
PHEEATILE—CRR0FHTHEZ LICHELTWS, BED LR LEICIDE
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FERELL Y, KIETOLYV/NEREBRFRAET RN —REEEREE & b Tk Ic 23
ERENGELRD—RERZPE LR, KEIBEDLE LTELRERTH D,
ERTIIKOBEEAVIESZ BV A2 T3, B1ICRT L 512 60K U T CrlisERIa
ThY., ZHIEERTHLHELD O TN, i BEHOEEE— FOLEE C; &3

C; = k(%)2 exp(fuw; /kT)[exp(fiw; /kT) — 1]72 (1)
Griineisen NJ A —% —{% C; ZHAWT
7= Z%’Cz'/zci (2)
Z : < Yi fi
v = —(0lnw;/d1nV) (3)

TEEIND, ZORREIE, K2 WS FREESOREBEED > H, 50cm™! O E—
ZICHY T 2KEREE LIZ3HFOEAERECH 5, BHEOIREE— FIIEEOHEIMICR
LTERIRBI A MY 7 h 928, ZOEAREIIFNCHD, BEERITT— FEHE LR
FHOEREENROBOETOE— ROFITHEIT 5D T, KR THEAD K X RIKIRE)
E— FREERRLIBOZTHIE, ThBBRERICH bbb, Grineisen /37 A —F —
& B DO DIRE ST

rw)Aw =< Z%Ci >, (4)

DEIITEZEIN, M3DL S IEETIHERSHICBWTIOFEERATREN &
B, BOBERDFER THAZ EMYBA L, 2Dk HiC, BEOKD-DITIREESH
TR FRDOHAEERAPEEOKOEE S LS BFRT D Z LEREID LN,

0.004!

ry unit

arbitral

0.0021

0 100 200 300
wave number/cm’!

M2 KkIh(ER) & (@) 0N TRIEBORERE, 500cm™ L E0%H T OEE
BN R BT — FITEIE,
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% 2: 5kIh & Ic O HBETXV¥— (kJ mol™l), #BiIZASE T T Gibbs BETRAF—
BER/MEZ & DX ITHxELLTH D,

BE/K 53 143 273
kTh  —40.592 —41.742 —45.532
ke —40.485 —41.629 —45.404
= 0.107  0.113  0.128

0.1 T T T T T T T

0.051

(w)

1
0 500 ‘ 1000

wave number/cm”!
3 Griineisen /XT A — & — L LBOBORENBUKTFIE
HR KR O R ERE
HiRR
1. K. Koga, X.C. Zeng, H. Tanaka, Chem. Phys. Lett., 285, 278 (1998).
2. Y. Tamai and H. Tanaka, Chem. Phys. Lett., 285, 127 (1998).
3. H. Tanaka, J. Chem. Phys., 108, 4887 (1998).
4. T. Kabeya, Y. Tamai, H. Tanaka, J. Phys. Chem. B 102, 899 (1998).
5 K. Fujii, Y. Arata, H. Tanaka, M. Nakahéra, J. Phys. Chem., A 102, 2635 (1998).
6. H. Tanaka, Chem. Phys. Lett. 282 133 (1988)
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1. H. Tanaka, Gordon Research Conference, NH USA Aug.1998
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®E 482,090 EBERSEAFEOEE - ETRE - RISEBICHTIERME
8F ¢8o,000
A Theoretical Study of Geometries, Electronic Structure, and Reaction Behavior of Transition Metal Species
OMir i, #2242, Y&, Bishajit Biswas, K¥k#k5H., i &, KE H LEEE BERGEE FEFRKD)

1. BREW - RB

BYSSBEAT. SRS BORE. RISEERL. EAROSBERRN. ERELVNIVOEFEERRIE. T¥4&
BRSO S U TEER#MLZ 5D TWS, dEEMSICEENICES TS 2 &Itk DELIRE, BFEBICSEEN
EFEN, TS RISOZHMED D VIIMEERICEMTNTWE EE XS, Z0Ld oS, RISOLKME, flE
FIIBESESAOIANAMEE UTHEKREL, £, BEETHSW., ARCOTFRZHEAN 5, #iE, RIS, fil
BEREBT0M. MANEASIUEMLU THMNIT 5 2 LIZBRES ., BHREN,

K, BESEBLEENINSORBTEDLIRBEZLTHHOD, EOXICRISEZZEELIE, En&dhk
FREGEZERSE, COLICBBREZZELISETHDION, ERWICHMNCT S ZERE#ETH O, +ORARNE
BEINTWREEEVEN, BRPCEBEERSEZETEE, BNoMA. BEENSHMCT S Z EHENIZ. 0o
DRIFIIH U NRKIEOHFE., BYSBERERISEORGE - BREOUER EZ2HREL, AENRTI DKLD&
/I3, £, ZHRBESBLELREOEHEHR—NICHTL NN THAMNCT S ZEBEEK, HTREMICEKRELS. K
& EEICET 5H L WER. AADNBENAEEEEDREWN,

BaFBEFREIREICKD, ZBRITIIEEE - FEIEd &L ORHE AR FRIAEICIIBRINEORE - BTIRE -
REEEEHEMCL, BESBEEOESE ERINMEEDTFR2NICHAMNIT 52BN EL T, BRI EED TS,
INETEBSBHEICL /M TFEEMLIEEL T, N, RO CO, $##E0E & KISk, $EEMERSOTHEDETILT
brEHERBERE. 2L TFL2. TEFLY, YL, PILY, a7 UIVBROREE - BN, TREROmBE L
W, SEEMERISORBELEZ 5ND 7 UIIEEEORITHEBE. C-H, Si-H, Si-C #& 0B MKE. B8tk
EBIFL O RO IULREDORSHEREL E12DWT ab initio MO %% AW HRNMEET> TER, ¥ 10
FEZ, OLFZULADEEETOR T VIIEMNTETINVTEROA Yy T O TRE. @52 T A0 HKICES C-Ho
FEEE IS, GRMDZESEEICE D Si-H #HEOBEEERE. @3 Uay, F1VEY RREDREATOESSER
W DETIREEICEE T 5 BRI 2T o Tn,

2. WFZOA(NSBBCLE T YIMEMTFETIVTE ROAYTY VI RISICETSEHOMR
2.1 RUBIC

BYESEMAEICEDBHICHEEZUN, £RIE5 2 EMHENR, SERMERIEORE - BRIVBZITTIDEHE
N5, ZOHT M-ZIVFIEE DAL T 4 >, TEFLIOBBARBICE D C-C #EDHRIZIEThNTVERN, 2
NoSHO C-C HEBRIITIIE LT RN, £, C-C #EUMIImD TE#RKETHD., HFLWEHAICKS C-C #%
SUIENIIRIEOSE AR LR, Bb®E. FHREBLMZEIB TORBNRBEEELZoTNS, &I, VFousd a7 Il
SEZFIALETIVTERED C-C BEFRRIENREZN., NS IAM a7 VK TO C-C BEHERIEERRS
RISHEED ., B ORISEEN, DERINTWS, £, ZOWKEN C-C HEUMKISICHHAINTE D, BRI E-

NTVWB, AFE T VT A 7 VK. [Rutn®-CsHe)Br(CO)sl, [Ru(n®~C3Hy)Br(CO),], [Run?-CsHy)(CO)sl*,
ETIVFE R, HCHO, 00Xy 7 V7 RIGOMEBIIFE 2TV, FERE, RIGEE. /8527 LMD E oE 20N
iIcl7,

2.2 HEAE

a7 UN=FINFTEeRAY 7)) RIS TRERETHBEOBENRKRESBVWDT, HF LV THESESE#ELZET>/-. Ru ©
NRRETFIT Hay-Wadt OFZRERT > 2 v JWECP) TEZMA, EFMETIS split-valence ZEBIKTE L=, BT
BETFIHET, split-valence BEEEMEH Lz, TRNF—ERDBEITIE, P, 7IVFE REFUIIEMTD C, O BFIT
d- R E IR 72, BPEICIE Gaussian94 Z/EH L7z,

2.3 IRER

—fil& LT, [RuBr(n®-CsHe)(CO)gl& HCHO Dl v 7)) UV RISOEELE(ER 1A ITRT. ZO#HETIZ, HCHO
[RuBr(n®-C;Ho)(CO)ZERMLT B &, n® T VISR 5! TUIESENELE{LL. 6 BASEEPCMIANERT %, ZD6
ENSE AT SIZIC, BRRETSIADDRDH V. n* 7UILD—FD C EFN Ru »H6HNTEEMERZESS ELTHBO,
ZZIWHCHO ANETZ D &L T35, PCMIA IKBWT, ZUND CEFETNTE RO CEFIHEGEL T, B#IREE TS1b
T, LY TH B[RuBr(OCH,-CH,CH=CH)(CO)s It E %, BBRETIX o 7UNOFKME C BEFRTIVTFERD C K
FEREELEDIELTHD, 6 POEBBIREEEZI S TWa, [RuBr(n®-CsHy) (PHy;l1& HCHO 0l y 7Y U7 KiED
FFEMOBEEERUTHETT %,

[Ru(n3®-CsHe)Br(CO)5l, [Ru(n®*CHx)(CO)gl* 4% HCHO & RIET AHHEIL. T EVEMFEMNTHB I ENS,
[RUBr(n*-CsH)(CO)5l E1ZR2 V., HCHO I3BBREZES Z &k, HEMEAEMNTS, ZO#HEENS)1 TUILD C
BEF& HCHO @ C BEFEOMTHY ) D RKIENETT S5, INSOBBRERETIITIVTERD C EFMREEL X
S3ELTWBTUILD C FEFIE Ru EDEEENELS ., BRREZ4PFLETHDEEFL D, o T [RuBr(n®>-CsH(CO)s]
TORBRERELER S TWS, [Ru(n®*~CyHy)Br(PHy),], [Ru(n®-CsH) (PHy): ]t DB A R OEIEL (L 2R L TETT 5.
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Figure 1. Geometry changes in the allyl-aldehyde coupling by a Ru(II) complex
(A) [RuBr(n*~Cs)(CO)y)] (upper)  (B) [Ru(n®~C3Hs)(CO)s]" (lowen)?
a) In parentheses: MP2—~opt

A B o # s 2 {bid Hartree-Fock L RV TR® 7248, [Run®- Table 1. Correlation effects on the activation
CsH(COI DB AT MP2 LRIV THIEELE({LERD =, WH O#E energy(E,) and the reaction energy (AE) of
BT B LRIV F—2 L% MP2-MP4ASDQ & THRH L7=2, HiE s-allyl-aldehyde coupling reaction of
BLICRSHORBARESNEH (B 1B), TIVF—Ekickizes  RuM-CsHs)(COLT"

EENIRN (ER1). > T, BEEL. TXNF-EOBRERVZ

DRI EBMND ST X D, BE Lk 6 BEORSRCOELEE OO HE-opt MP2-opt
[RuBr(n®-C;Hg) (PHy)s] O 75 H R B2 I3t D RS R I LR T, i 2 :
[RUBI(n3-CsHg)(CO)ols [Run®-CsH)(CO)]* ThE Ea 13 40-50kcal/mol, HF 459 166 479 209
Z® PH; BT 30-40kcal/mol TH V. RIGDOETIZIEE ICHEE MP2 455 342 422 29.7
THD, UEDHERXD, ZORIEDIEEREII[RUBr(n®*-C3Hy) (CO)sl, MP3 404 19.1 37.1 18.4

[RuBr(n®-CsHy)(PHa)s 1 TH 0. ZHiC HCHO AL L7z o 7 U ILH MP4DQ 461 282 45 290
WHEERCETT 2 2 EAVRENL, Kz, CO SBFITIART PH; $F MP4SDQ 458 29.5 438 276
MEIBICEFITH B DIE. ZORIEN o T IVIADOTIVTE ROREF

KETHD, CO 4 PHyIC Table 2. Activation energy (E,) and reaction energy (AE)
HARTEFHGENRN

® PH, $8ATR T UV 5 E, AR R, AE
Ru NDOBFHENFE 2

0. 7 )V ® population [RuBr(n>-~CsHs)(CO)s] 19.6 0.1 [RuBr(n3-C;Hs)(PHy);] 106 -227
WENT 5D T VFE  [RuBi(n>-C4Hs)(CO),] 374 176  [RuBr(n’-C;Hs)(PH),] 323 98
ROREFHRENRESN  [Ru(n>~C5H;)(CO),]* 458 295  [Ru(n®-C3Hg)(PH,),]* 379 167
B EEmE Nk,

3. KNS UA0)EMEICKS C-HEEDFEHL
3.1 [FUBIC
&I, NI DT LOERICE D C-HESDEEL 2 SUEBERRISME SN TV, B, TWRALIEIC Goddard
SMERIICBRFLZLDIC. NIDTAOEEIToBEDOEEMICEIRAERSBEHEEEISNTREZENS, B
THRRVWRIETH B EER D, EBEORKISRTIE sp® C FFRBTFRSIEOBRENEAIN, FL—FKAT 1 20 H
NWHENTNS, ZOXIBEEOHEEIT., NIPTAOEKRICED C-H HEEEATEED., /2, BLARERSES LT
N FOEBZHMNTT S EEEWIC, DLTFORBMCDWTERIRET 2T o 72,
CH4CN + Pd(P-P) —  cis-Pd(H)[CH,CN](P-P)
CH,(CN), + Pd(P-P) —  cis—Pd(H)[CH(CN),I(P-P)
P-P=(PHy),, dire (PH;2 % F#% dipheylphosphinoethane ® & 3 iIZ@&WZEF))) , H,PCH,CH,PH, (dppe &B§7) 72,
3.2 §tEAE
ik, BBIREOHEEIT MP2 TR U7z, Pd RO P FTFICid Hay-Wadt OFZAERT > > 7IWECP) Z A L.
Bl 71213 split-valence BUR B 2 A Lz,
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3.3 BRKR

21T CHy(CN), @ C-H #&4 PAO)ICEE LA INK IR ETT - 7256 OEEER Uz, R-CN & N RN E TR
Z2HL, C-N RiCLB n*HEERDOI NS, RIRTRIFSEEREZBRT 5, fISEAEE LTI N KM E T Pd
i end-on B U7k &, C-NABTFRA Pd EHEMEM U side-on BD 2O NHBM, #iEVNBRELVLETH D,
EBSINEEIY CN EOMBICKY SBOMNAIRETH o240 ZTOW, CN £ 2 E) Pd EHEIEMATEERNME % D T DS
(TS4a) B b EETH oz, C-H FEEIE 1.46A IHEW, Pd-H KX PA-C HHEHI& 4, 1.604, 2.228 ETHALTVS, &
DERIERYTH BT LADE R R IVFIVEETOZNSITEN, W5 &, BEREIIERRLOTH S,

IEMEIEEE(Ea) R O RISEAE) 23 3125k LTz, PA(PHy, ~N® CH, OELRIAFIIRIGIZ 37kcal/mol & D iE MEREEE % %
FELT5 L, BRSO C-H & ORITHBERIGIX 6kcal/mol LT OIEEREEE THETT 20 5, BEEKRA 7 ¢ oM L7z Pd
SEIRT sp® C BETRETHSEDEREEMEBAINTVARNESIX. C-H #E0BMANKRIED THR#ETHD EFR
%, THEE D OFERTH %, PA(PH), N0 CH;CN OEEERIAT IR RIZLART & U CIEIERER IR AT, BB EI3H) 12keal /mol
NEL 2B, FEIZ CN EM 2 EHEA I /z CHy(CN), TIE, TEHEMEEES 25keal/mol IZETF L, WEESE W 12kcal/mol &
T¥5%, UL, KRELTREARIEOEETH S, LML, FL—hK2AT7 1 >OEM L7z Pd(dipe) R Pd(dppe)$hEA
@D CH,(CN), OB (LI INTIE, JEMEREEEIY 18kcal/mol, 19kcal/mol IZETFL., KnbREHE LB, 6. BEFERSINE
BER 2% sp’ CIHTICHEBAL, FL—MRAT 4 VREMFETHE, C-HEGEHMRIED PAOSEATHREE 25,

RIGEGIBE T RN F—ICHET 5, CNE 1 EOBAICLD. C-HEGIZHTH 1.5kecal/mol UMFHL 25 720DY, Pd-
7V FINAEENIR 10kcal/mol <785, #> T, CN EOHEAKLSHEMEOET GEEWEDHEI 12 PA-TILFILEEN
M BBDTHD. COXDWBFRIMEOBREDEANSRE LT INFINEOEEEMS T LEERNICBH LN
TWBH, BERIEANTRN o, BLIFTEENRL FRERICLD., HEREOBRICLZLZELCTRINF—ITARTE
ANBZ &, WO T, EROEFMHELRINF —(0) ETNFIINED sp® BT RN F—(0p DT RINF—ENAREL LS
FE, BEWRILDLEMIIRESRD ZERRTIENHE R, 20D, [BEFHREHEOBHED PA-TILFILEE
IRNF—2REL LTS BHEBRD THMIUR, ZHd, (Pauling OBRBIEEODEDKEWERZEZXIF—IT
KELRD] ZEDHDHALDBEZ D,

BEREREBTOMEEHDEETHS. BEFR5IED CN
HIn*#ziFs, It C-H o*#E & bonding 12
mixing LTHBY CLFo*+n*&ET), BED sp® C-
H O o *#E XL DI NITENEE T RV F—ITMEL T
W5, ZOFER, Pd 25 0 *+ n*NOBHBHNESIT
B0, BEREOZE(LEFRKIC C-H #E0iEHE{z
BIERILTWS, BEDLDIK, BTFHSIEOERER
ITEBRE, ERREBDICRELSE. ZOBO C-H #
BEMEEEBICT 5 EARINE,

Table 3. Activation energy (E,) and reaction energy

(AE) of the C-H activation by Pd(0) complexes

E, AE
Pd(PH,), + CH, 369 341
s Frecursor complex Pd(PH), + CH,CN 26 22
%2 Pd(PH,), + CH,(CN) 25.1 10.8
1.091 Ay 3)2 2 2
57;\% 3’9 Pd(dipe) + CH, - 21 117
5, Lase', (2215 Pd(dipe) + CH;CN 41 01
Pd(dipe) + CH,(CN), 180  -108
Pd(dppe) + CH, 267 198
Pd(dppe) + CH,(CN), 193 -6.0
Tr#nsition state (kcal/mol:MP4SDQ)
Q @' Table 4. C-H and Pd-alkyl bond energies
System Bond
CH, E(C-H) 108.6
CH,CN E(C-H) 106.4
CH,(CN), E(C-H) 104.4
Product cis-PdH(CH;)(PHs), E(Pd-CH,) 212
Figure 2. Geometry changes of the C-H activation by Pd(dppe) C%S_PdH(CHZCN)(PHQZ E(Pd-CH,CN) 309
dppe=H,PCH,CH,PH, cis-PdH{CH(CN), }(PHs), E{Pd-CH(CN),} 40.1

(kcal/mol: MP4SDQ)
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4. FEBEIBREEAHYOBTRE
4.1 [FUBIC

AAI X 2 LEROBTYWENORELEMBET S LT, ZRIERT 2B TFRGHEEOHAIEZELMEREETH D,
INFTITORIHRIENRENTY S, L2LRAWS, ERICI2EEBUFITEETH L2010, D LT
% Si # CuAu BTFREORMEHEEICETIHMATE ZBOTRONT VS, ABIZETIE Cu, Au AR TIS Si B H 0
BMAEL BT 2HEOREBELHRYIIRY, BEFRELZOXBHICOVTIRG Lz, £/, BEERICLZRHM
YWEFOBETFIREOEVERETT 2720, FA4YEY FFETH Cu, Au EFICETAHRFIToTWAD, T2 Tl Si Bl
BT 2R RET 5,
4.2 $&EHE

Si MAERIT SiyHy 7 TR 5 —TEFMEL, BEREERMBOREICIIPL0 Si BF2EBEF TE#R LA MSi,H,

(M=Cu,Auv) %\, HEREIIE DFT (B3LYP) HEICL V1707, &BETB LU Si ([ZIdZF 2N Hay-Wadt, Stevens
5@ ECP & £ HUTKIIGT % split-valence BIZEBMEZ FVy. H 1T STO3G 2 A7z,
4.3 BEBRE

WS E LR AT o oA R, Ty IO A, IREE, C,, HHED 2B,. A, WBIZOWTEEEE LB, 2OHE CuAu VTR
DOHAED A TYRE (M 3@) £hd B, (C,) WE (M3®D) PEETHo7, St FEMNELZ HET S Au ETI EPR
WX BB RERIETFRETH L L EZ ONLP, ERICENZERM L-FIEHE SN TV, ZORERE & LT Anderson
X Au PEBICEETA MVHEBETALREL TS, BAOFBRIL. St BEKO 300006 AMICZIANVF-I =<
ADPEETHIERBRLTEBY), ENLOMETERTIBOERRBICHEVEEDND T, HEL ORIV F—ZEIHD
T/NEVHET, Anderson DRFEZFTFHFLTV5h, Au & Cu 2HET L, WEDHAICI DRI LEREEAPEL L&A
bhrbe Cu DEED A, (TYRBEREED B, (Co JRBED TRV F—31F 0.15eV Th 0, MFEOET IS ZEElbdISK
XV, RADPHN T FGAT—EFNVIERREIDIEARTVEEZONEY, FHYWEFLZEALTHEREDED Si-
Si BEBEIEEESOZN (REETIE 2408) Li313%
Ldoiz, foT, INOLEDOERBAMMIC L BIEEE
(LIIAKEEE TOAREL B EE X B, BIRAE Cu.
Av BETFOZEEMAZANVT - (BEZAVT—-) @&
HoH b 2.7eV (62keal/ mol) BETH o7z, TS
4T 7z Hartree-Fock B & 2T MM EAMY OfEE
BELFEORBR, BRI VF—IT Cu, Au X
LTENZEN-06, -2.22V THYH, BFHMLETIER
S EELENEWE L dhho 7z, EERIZIE Cu
HTFHEME, Au HEBRMETRELZE X 6T
55, FAc OFTEHRT [CouAu BETOREMER.
P FEET TEORBERETFZAPFER LR T2 Figure 3. DFT(B3LYP) optimized structures of the Siss cluster in which an Au

IKET 5] L RRBL TS, atom occupies at a substitutional site. Values in parentheses are bond
distances in the case of Cu-doped cluster.

_,‘s_—‘ Au-Sil = 2556 (2.459)

Sil-Si2 = 2.406 (2.423)
$i2-5i3 = 2.415 (2.400)
$i3-Sid = 2.406 (2.418)

Au-5il = 2.588 (2.498)
Sil1-5i2 = 2416 (2.419)
S$i2-8i3 = 2.410 (2.408)
8i3-Sid = 2.402 (2.402)

$i5-5i6 = 2.415(2.402)
Si6-Si7 = 2.403(2.417)
Si7-5i8 = 2.414(2.408)
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cZt-Hexatriene C,

Fig.1 Potential energy profile along the minimal energy pathway for the cyclization of hexatriene.
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of free b and by 5 Pd cluster system. In this C; model system, the benzene molecule is rotated
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ﬁﬁ Lh E‘ (1 } Hj é *Ij; ° by 10°. (b) Density profiles above the benzene plane of the benzene-5 Pd cluster systems (C,, two Cy, and C, models, respecu‘vely)A Inthe C;
model, the molecular plane is tilted into [001] by 10°. The electron densities of the upper two antibonding states are overlaid.
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Fig.1 Cluster model used in the calculation for LaNi, system Fig2 Contour map of the electror? d(?,nsmes in LaNi,
system. The denoted numbers indicate the numbers

of electron per a.u.? (1 a.u.=0.0529nm).
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M

Fig.3 Bond orders between Ni and H atoms and between M and H atoms in the HM,Ni, cluster, and comparison
with the heat of hydride formation of M metal or the heat of hydrogen dissolution in M metal.
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Fig.5 Correlation between the A/B compositional ratio and the bond order ratio for tetrahedral cluster.
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SRFOMIZ, BEFEEOS 37 BREFFEREL L COREEZFHOLRELLL ST, PYPY 7 MAF
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EOREHHATEZ»ZHL,ITILT,
R R OB Y 7 b OFHREICOW TR, —
MEERED LYy —LR—- P TREELAOT, 22T Calculated Results of Regression Analysis for the
BT B DNDNOIERICHEX L, BN X * Absorption Maxima of Chromophore Models
BRI ANF—DY T AR TEZ b5, } Coeffcients / 10°

AV = Af(e) + Bfm2) +C ) A 3 c 2
ZZT, A B, CHBESTEADELTH L. Av
3, BIFEReLE L TERESTFORBVEA (KM
SRB) . EFHIFEEZEE L CROEN (BTS
) AT B 2B BBAL. f0=-1)e+) TH Expt. (peak 2)  -0.46 - -6.05 36.74 0.970

. Table 1. Comparison between Experimental and

propyl p-coumarate

Expt. (peak 1)  -0.62 -9.73 35.83 0.955

2 bN5b, FHEEEEREY FAENXG)ICEE Calcd. -0.18  -7.34  35.95 0.966
L. A. B, COfEz kBT AT L2k o TEHEMED S-propyl thio-p-coumarate

MRS L /oo ERTIX, FERE L OMESE Expt. 210  7.72 34.66 0.901
F % 5F i $ 5 72912, propyl p-coumarate (p-7 < JVEE  Caled. -0.29  -7.83 3457 0.929
£1-708) = VDI AT )V) & S-propyl thio-p- sodium salt of propyl p-coumarate
coumarate (p-7 ¥ NVERE -7V T4 —VDF Expt. -172 524 3098 0.911
THVIATN) L RUZRERDEUDT M7 caled. 031 631 3082 0949

LEEFER L. FAHEHWTH0ENFETT b~
BHEBICBIT S ZEHOETFVLEHORIBERED
BHEAMT 7 bRRE L,

FEETMEEYOREBEZRG)ICEFETHZ &
T, BETHEHOT WY STA—F— (e,n) &
IR R E R OEBRN R BB 2B I EMNTE
Too ZDREFR A Table LI F L 07,

EBRIZINE, WTROEWIIBVWTHAL ) BOFPHITEDIZE L S RE ., BT OHEGRRA
AEEML 7 FOKRERERE LR > TWAI Db b, FIEMIZZOMEAIT L CHHELTWE, Doz
EDD, YN HIIBWTHRBILEDOREND 2 ETUE, FREREREDILS 2EETSEE (5
WBIFE) 28077 I/ EEENKE R FEEEF R LTWALI ENTFREND, 2T, 3RTHEER
R HECREDOFY 2BITEY AL ). PYPRICBIAMNEEY FH L2, Z20E. BEFE
BEOAREINRIZLS5E BB SNz, FERIILURMORDIEESEIIL TLOLIRE Lize ZDREE,
ANFFUHORINEEY EREICE D L ¥ U BREANOBITIC L ) BEFORINEEIE900em  EE DR
WEY 7 M2RITIENbhol, —F, EBRICLAPYPY 7 bOBEIEF ULAAFH v 2 H#BICED L
4800cm  BBETH B, LW o T, & U8 BREBOBEEMEE, PYPY 7 FORIFELER HBICERT L2
EDTERVRATEEZ S,

sodium salt of S-propyl thio-p-coumarate
Expt. -1.97  -6.76  29.78 0.953

Calcd. -0.31  -7.13  29.66 0.957
a: Square of correlation coefficient.

32 AbFET 7 MEEICL BEESR) RTF FEEFVEREOHEERICET A5

VUBYT IVRIY Ty 7 AR, TETFAvFF-BIBITLESLER I UTTF Y E Vo B Y
YN BEBEERRLIIBVT, BEERBRELY RS, U VREAREER)RTF VA S Uy AZED
I3V BT IVRAVT Ly 2 AV EDEEZ LN, RYRTF ORI LY AKREIZHE 2
BB ERHELLEZRTIENMON TS, BT, B VIEETHEI NV P VEAT 7 FY
VEEDPPA) L FEHEMERY X TF FTH LR L) ¥ Y PLYS) F /2R L-7 IV F = Vi3 ABKpHEA T IS
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BWT, KA+ ar Ty 2 RAEWET S, bhubiid, TOA4 v ar 7Ly 7 ADEIEEEEE % R
T57:%, BEESFENMRIE Lab initoftE 42 W THES X OETIREZ AL

BEbhbhid, AE= Y794 Ky FigFbIp-1H BFTHS 2 BENMRE: & CPMASIEZ BT 5 2 k12
L0 BERBLTAVAAEY 7 T vV VEES L UEMROFE % RET S S5k % #EZ LDPPA/pLYS
EDHAMWGGU7&%@””@?97F?V?»@%%%ﬁot@%kboCﬂ6®¥%%%#60yw
EEDORFEEICET 2 BHRET GBI, 3IPEY 7 T UV VO ERIT o720 Tumerb id,
Fea 7)) VEALEMER VT, 3IPED 7 P72 VL ORFHENS) L PO, FD ENEFHED > DT ho
KRESEDBIC, HEZBERPHLELHEL TD, HODOKEEEETL L, av T Ly 7 ABHIZHES
LS 7 VEBAUOBIIEI STV v 7 ABBUAE D LO-P-OOZEALISEE T 2 MHEMH 5, bhvbhid
BRI DLEY 7 T U VDL E BT 2 729 1231P ab initio GIAO-CHF{L#: 3 7 MelE %475 70
ZFDREREH 5 (Fig. 1). Tumerd DV LO-P-ODEALTILEY 7 b5 ¥ VLV EEDOZE) % S92 D S8
TERWIENbPole AFAMTVEZTLART TV ) VEROEEEOILEY 7 FEHEICL D
(Table 3), ERMIZRONIALEL 7 T YV NVEBEOREENLI Y 7Ly 7 AU ) BEFHEEOEILIC
BRETLZENbhorze RIFFED L 12, 3P 7 b7 v VL ESTFHEE - BT R L OMEEHS
PIETEENHEL T ZEICE), ERBEZ IO LT ASTFEERL EOBMRIIET B8V EHE
NMRARZ b bF|EHTIENTELLEEZOND,

Table 2: Experimental principal components of 3'D 550 - 4 550 -
chemical shielding tensors for DPPA, DPPA/pLYS, a) b)
DPPA/pARG. The unit is parts per million(ppm).
The isotropic chemical shielding of DPPA is defined
as Oppm with respect to the experimental values.

@

(=3

o
T

500

Compound Ciso 011 Ty o33
DPPA 0.0 . -66.7 -12.6 79.3
pLYS/DPPA 1.2 -61.9 1.2 643
pARG/DPPA 1.0 -624 -6.1 715

N

o

=]
T
!

450

L

EN

o

(=}
1

400 g
‘ Gy, Gy

Table 3: 6-31G++(d,p) GIAO *' P chemical shielding
tensors calculated with 6-31G(d,p) fully optimized

[A)
a
o
T
1

350 | b

geometry.
Compound Tiso o T99 o33 O /""(;:‘H

pLYS/DPPA model  358.8 291.4 338.9 446.1 300 Lu. . L 300 Lt . L
pARG/DPPA model 360.5 290.8 3325 458.2 9 100 110 9 100 110

O-P-O angle /deg.

Chemical Shielding /ppm
0-9
Q

Figure 1: Dependence of *'P chemical shielding
tensors on the angle O®-P-O. a) H,PO;, b)
(CH,)HPO; .

33 ERABREDRER Y HARA LD TEEEOMR

BEHED 7+ — VT4 v IEHERKEA D ABESRYEOEREES 2 5F L "V CHBRT 2 20123, £
NOGFOREBERCORREI Y T+ A= a v ENLLERD D, ZORNEERTL720DD—DD)
EELT, FENE MD) HEICLE7 == Y VBN EZ SN DN, KSF FexplicitiZIf D EF NV
AT EERBRENOY I 2L a Y IZBWTHREE &7 2L Db, £2T, REFETIE, KEHE
BHRERE L GEMT 25T NEFEEEREL, FRE2 7o) U Vb lARLEL I LB E LT,
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KaFrddbllihkbFicdhs LTEMT 5L, KAREOSTFISHTET7 =) ¥ MDD FH AT
HTENTED, b2, WHOBFBEELY 8 0 ICHETIL, BHIEIER, BEITEOSEEOGEN
ERTRTH D, 2F 0, BRRBIZBWTHKALABESFOEE 2 ERTE S, JIUIWIYIZIE,
HEOKIERLEES T LTEONL Iy 74+ A=Y a Y A VF—#liF F & & VER T kL F—
252 TEHEHETWDL I LIZHYET 5,

Z 2 THWISERKE T IV T, Poisson FREXDHEICHRAEZELHVWTWS, ZOREXT v 7D
FERSIE. ERDNUONAFHEL, S TFHREFEICHARAATELBEENRTE LA —TH b, ZOHEE
EFLNTIE, BERERERICEIONAF Y ET 4 —ICHORENE, FY T 1 —DOHBIZAEDCPKE
FUICEL LD, MDETETIE, BFOFR I 74 A= 3 VIEEBICELT 20T, FvEF 14—
BRI ND, BIES SO (EEMN) 3, FYEF 4 —KEIZALLIFRENLBEOENA
Loy —urHEERE LTI L7z REREIZ, DERNEEET IV ERARALMDEE ST S L
PERL. 79520 ORTFROI Y T4 A= a VERIGER L. $9°. 1000KTS5nsDEME %17\,
EPTHEAG, OBV DAL T H A= 3 YMFig2) EMRZ, — T (¢, AN DWEE T VL v VT
— § ICESWCHEIRETOBolzmann Tl SNz a > 7+ A — 3 3 Y fi(Fig2a) % Kbz, ME% ik 5
L EL—HRLTWBEIERDbR L, IRED, bRbhAOTOZ S uIE, NI I T3 A=V 3
UK ARG R LI LD b, £, 1000KTOHOY Ialb—Yavidar 7 s A—va vy ERoiizeEss
HN=LTWBIELHLDONDL, DT, 1000K7 50K THRAIEEY TC, REICEhELa Y
TA A= arERFRN, TOLH BT =) 7 EREMBEL A Z TI00EATV, BRI T4 A —
T arORFEREN, FOKE, I DOHFDKF TDglobal minimum(C7eHIT R D FEFECRET L2 L
B L7z,

@ : ®

0.008
0.006
0.004
0.002

0.008
0.006
0.004
0.002

150 16655 180 100 55
° 50 % ~150
150
®
Figure 2. Comparison of the conformational distriubutions of alanine dipeptid ined from
simulation.
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BT 20N DETFIREED ab initio MO &
A L8 it
1 70, 448 Ab Initio MO Calculation of Electronic Structures of Organic Radicals
% 0,000

OWA ER - 11 FIT - HIH - AMHABFE - fRERR

1. FAREM - IF

MR TRIEATRE T H 2 72 DIz, HELOIIEL, WMEMEOMERITIZIIRATR 2O FETH S, BEAS
7 MUMSHIEND 7 5 7 A 2 b F v DAEFBEN LPIIE, BUELA Y OE S MG RAMEE ORI S ATHET
HD, LL, BESHHNTRI AT I /AL T— 3 URIGITEL, KISOPRIRES ZROICHES 25 =
CIEREER Z EBLN, AT eV =S FOHRMIL, RISEBRELEDTT I/ AT — 1 a U HE R BN
fBAL, MSDT7F 7 AT —varyOF#E%E, B EFEERICESVTERMET S L THB,

o, FMBAIRICEENT, TFEER STV A BIEERF & £if & OFEERICEIT 2 EMOMBE LI &
IZF 572912, coronene & fRFKA A & DIENEMN % ab initio MO -8 CH &2 L7s,

AERIE, (1) BUEIRIBIZIS T 5 CHy RIERO BT, (2)Bis(dimethylsilyl)methane cation radical >
TTAT v a VM () B VAT VEOMERERIC LS EIMS 0 LEIERINER, BLO@ A4
— AT RTBI BBEHORENCET AMEL T o7,

2. WERF% - HEFE

(DT, REEEZ S OMBERRIEKETH D CHy BL C3Hy DEFRIRRIED FIZOWT,  ab initio MO
HEERCTEHE Lz, BEREOS FTix, EFMAEICL3EEBPRE VDT, MP2/6-311++G(2df, p)/QCISD/6-
311G(d, pz MW THIES FOME L TR X —25E Lz, QOWESEEEIZIE, HF/DS & AV, T%
VR —FHRIZ, MP3/6-31G**//HF/D95 TIT o7z, (NC2W\TIX ab initio i & PM3 ¥% V=, (4)TiE, UHF/3-
21G BE OV MP2/6-31G* LN A TEHE L, tE TS5 03, 2T, DFHFOIATFV—Fua s S5 A
Gaussian 94 % 7z,

3. BREERR
3— 1. FRBIZRIT S CH,y B X O C3Hy Btk R B oy T iR KU D B (LR35
BAWHER MSIMS 1%, BUHEEEOBIIZIT) 2N TES MS EE LTERESNTVEN, FZTHERKTS
RS FOFEMTEL, TORGEBEIMAIN TWRY, KFETIE, CH, BHATHD Acetylene &
Vinylidene & T-FhIREED & DL RERSHEIEIZ DOVNT, ab initio MO E% WV CHERMICHRET L, Zh bRt
FE OERLER MSIMS DEWEZAE L7z, C3Hy BE{ATH D 1-Propenylidene 35 X U propyne (22T b [IED
HREEIToT,
FHEHEED D, Vinylidene Cation Radical & Acetylene Cation Radical ® Cs IZ & % Fittfbilfgix, BB RTH
b EEZ LN, FBEE—EERIED Vinylidene 77 F12H 1%, KFESTHEBEL, FhEE Acetylene 2> & 1K & -7 B B
WESICHE B2 L bhot,
3 — 2. Bis(dimethylsilyl)methane cation, (CH3)»SiH-CHo-SiH(CH3), D7 Z 7' A 77— a ik
Bis(dimethylsilyl)methane cation ® MS {Z BT 2 RKBE Y —7 D mz 117 &, 2 ©— 7 BED m/z 73 DAL
Bt %, ab initio YA DRERD G Lz, FHE LEARMKSERIZKD 3°Th 5,
OBEREETHD SI-CREADHMBZIZ L S TT TV A M A miz T3 AT 55U
QKBBBEDH, A FNEEBMNEHESTT T T Ay M Ay miz T3 ZERT 56
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@AFNEBBEC LY mz 1NT DT 5 T A " F U EBEROE, KEEAE A FLEEBMEZE-TT ST A
A A miz T3 AR B R

O HHMBIREE DIFRET F L ¥ —1F, QROIZHEANTHEL, BRI AF—TiE, OO DR £k 5 Kbk T,
TIGTRA AT mzBBERLTNWDZ ERbrole, @D AFNEERNID driving force iX, CTHAEIEMT
bHole, QXD AFNEEALOREET LT —1X, QD —REETH B A FILEBBEO I XF—L D b &<
DT EiE, MST, mzIlTBRR—RAE—7 L LTHATWEZ L L IW—FER L,

3—3. AVAT VEOSEEMEERIZLDEFEHFREA 4 b~ ART FEIMS)DEW & BRI E 22
4-cholesten-6ai-ol-3-one (1) & 4-cholesten-6B-o0l-3-one (2)?
EIMS {213, MAERMEIZLZENBEEZICEHNS, BIb, 10
MS Ti&, m/z331 IZERBEL—2 B3HET 24, 20O MS T
13, mz331IcE—7i3el TRy, KIFETIE, o
E9 AT A NRILEYDOSIIEBREEROMS D7 57 A 5
—va VOEORRE, HFIEEE O TERIICRE LT,
BFAFTIE, 170F, 25 LD 012eV ETRETH - 72,
D TA A & BITHNR NV EOBRRTFIZA Y V5B E S
BREL TV, MEEEE b —REAZIE, 7 M BB 2
L& SMLDOREMD C-CRHEAPHATHD, T, 17156
i, BEALOT%, C4HsO RBEDSEEZ D, mz 331 BAERT 523, 0T 07 o5 o8
27T, BB ORERTEEEAERL, mz331 AR L Distance d / nm
BRWZ ENbhoTo,

(b)C°

(a)C*

Potential energy U / eV

Fig. 1 The calculated potential energy of
3.4, 4AL AT RICET BB OEE a carbon ion in a graphite surface

757574 F(0001) HDOET I E LT, coronene & VY,
", % C & ZNER coronene IC S S EF & & OB THHEEF
Bll, 414 LEWREDOERE d IZOWTORT v/l
AFR— U % Fig. 1 10T, CRAETS L&, HRE Ozt
BREENRAT S 2 L bbb (Fig 2, C BAMTS L 21
1% van der Waals B EAER % L, C MAKT 5 & XTI L e
EEIED 2 LA, ERTIE, C R AMSEE L XDRLA
TEVREEDZENRERLZEBDPoTVEI ENE, 4

Fig. 2 The isoelectronic surface (O.Ole/A3)

EIOHBETEONT-FERIT, EBRETFELRY, ;f;ggbon cation and a coronene at
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1. WA - NE AT, 2 TPEMO) S ESCH TENFIEZAN T, £ T OGS - KISH 2 M
REATHIELEZENEL TS, BIZ, REXDITOoOTVIERKBREGFERERELBIEL I LITLD. B
AL RIS OMITZITO L &I, HiBBiEE2E I 2887 FTOERIEOMEDZOHKEL TS,
AL, (1) BET 2 HIVRF VI K BAEN T X RIKARICET 2ERMPZE . Q¥ 74nEDl
PTOBESOSIZET 5 BENHEICDWTHE T 2,
2. WHFEHIL - HE L JERBMOETEIX. 2 FHFOGAUSSIANIA T 115 T MMt E Wiz, REREPEBIK
BIIIRNF—T IV MERK D EERELETTo 2. B5NZHBEICDWTIIIREFIT 2170, WERMY
RISEZOFGEICE D, RISEEOEMIC DN TORM BT /.
3. BEERAR (1) BHET HHVRFLOVEICLBMIE o py o o o
-1 - O - TS1
07 3 KA AR IS B ER RIS CNHMG—— Qi CNH;W Cp . cHam,
5 2180 BONKIHUIMED T 2 ) ORI O o, °©
LTe S B IAAE < B S AT, © | P2 o o /é
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DORBMIBRINTNS, &K1 TIEN-TO R ALIZEBREA T bDERL. TSIZRTEBREKHET I
BT B, B2 TR, OO R AL, 4EERRPRIAAER T, BRERYES R 5. APIETIR
ZO2DDREERITT 2 LI, BEFLI=y FORIGHEANDOEEIIDONT, HEE L TE-31+G* & AN IkE
RBRP > FELE (MO)sHE 2 F W THRN AR 217> /=,
BOSHID I FIVR By MEEDpKain 5 E XA T, EBRGFET TIAT =4 JICfl L T3, Kiby 513,
TIRANRINVREEAT AU AIVRF D IVERORFRIBEBSREREORI 0PT X, b, BE
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DHIEAOES S OBV ED . TEORIORIHI EAE L. g%zrz;fo

RIGEEDELIEZS>THEHLNTIBEZEZI NS, NHMe

NHMe
HERT EBBREE O TR F—ZEER IRV F—L L, THEE T
RIS DR 21778072, B 1 TIREH LT 2L -3, 128 B2 5 BRERICBIT D HEHEI

45.6, 278 32.0kcalmol’ . #EEE 2 Tid. 12%62.9. 27482 kcal mol' EEHE I N /=, ££#& 1 DREEEIZ15 keal mol”!
PLERE 2 DBbO X DKWV, F2Z0BRIE. RINIREIEZRTHEITTZILERLTVS, ZOEFIE. £
BOICHES NG E—BL T3, BEMRERIT 22DI4T 0 7ZIPCMIEIZE DWW SCRFEHE b [FlEk
DOHEER Lz,

(2 7 NAOEZIALTOBEINICE T SR

EZIIVR T VFEAROERKNITIE. Bk Oor
HEVRDHSNTWRNT 7)LATE UL OR k Cpr R
Lt - . Ok =5 =)
TOBBRRIENEEND. ZOBRKENRIE ¥ R, F (B3R F R
T ESVRE L THBI3BREETRY ROR R
— RIS O i, S UL Sy2  Addition-elimination Sn2 Sy1-like

REENEZ 5ND, AIFETIE, BEEEKRURE L TMsOEMeEZE H N2 ET I L TRHF/6-31+G* LN
IVOERBRND FHEGTEEZEAL T, R ETo 2,

B 31zid, BRSO SR EERICIR o 7o S A L AR LTz, s=-5.58 amu"” BohrO#EIETId. LihF4
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Tl MeZZITRIBEHL TV LN, [IMBRERBOEBIRE,. PEI. LI 230dEE#E
b dmoiz, THIT, LirOMBEICEL DS BRI EZIIS 2R OB T 2 BRRENG SN/, ZhbD
ZER AT -HTFA ORI THENRENIEEZLDLTWS, IPCMER LD BEOSREZEEL /-

EMAET RV FE—IZ, . S8 17894 ¥ 1 g3gA 1876 A 2 2053A 1'870,/2:—49\ 1.890 A
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1161 cm™ @ a, XFE— NiZ CH HALAIREE— FTREDVRAMAMEO S D, 1090 cm™
®D a, AHE—FIE CH HHNEAREE— R CTIREDPEMMEDODH D, Z LT 1061 cm™ D
auﬁM%—Pi$%®(m HEAEARBETE—RTHII DD o=,

S
<:::;? ec—oe C> qu '§)

@ @C-— H C=C
\ \ / \
H C C H @C—C@ H C=C\
C—'C@ H @ @C ce H

oS @@@@

CHENAKXAIRET— N CHEANLAIREET- K CH, ENEABIREIE— N
(a, %1%, 1161 cm™) (a, 4%, 1090 cm™) (2, %5, 1061 cm™)

X2 RCNADEMIIXT 25T U EED
EZHEHNKEL 3 DODIRESE— NOIREFE

%P, HF L)V T, EREBEBERED 6-31G*, 6-31G(2df,p), 6-31+G(2df,p) DWW T I
BWTH, FEABOEEIBESNE. LI L, BILYP L)V T, KEED CH, EHHE
ARBE—FOIYVEEDEZ AN, CH BHAEAREE— FIZHER, ZRIFEREL
RWZ EDHHo .

B-HOF  BBEBTREERPTCHELES VIR ML, PSSV R-ZAF IRV E
BHEPCHEMRETHRELES Y ZRY FPUVTIE, 960 cm™ {iE 12 EAIREETIIRE 2
Fliznwo< oy RBgElch, ZhiZEENIC c=C EaFbhohlthicih&EL
% CH HAZEARE N Renbh Tk, HHEERRIChEZXFET2HDE R .

FRRRE ,

H, BE, HM, Phys. Rev. B 57,11994-12001 (1998).

HE, MiE, BE, &), HIE, J. Phys. Chem. A 102, 8413-8421 (1998).
BE, &2, HIE, J. Phys. Chem. A 102, 8422-8425 (1998).

BRE, &2, HiE, %%%L%A#mx,w%$9ﬁ,mm.

A, RH, HE, 2 FEERasHRES, 1998 F9H, Mmil.
%E,ﬁﬁ,ﬁ%,ﬁ%ﬁL@Aﬂhx,w%¢9ﬁ R

Lik, =0, HH, 6/, HE, 2 FEEREGRTRS, 19984 9 A, Bil.
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O/t A ekt - T) - MERIEH (bK - &&E) - HK R JQLXEE - I
EH AR ekl - T - WHE #/A ek - I

[FEEY - IF] %70z M. BERE¥O2BIBITI#ER, BRI VINEORLETREOETREBLN
RIS A FIv 7 ATDONT, HTFHEEZIICD ETHRHRNOT TO0—F2ANT, EFNVBLUERNEREZB L2
HoE LTS, XEEFEORET. (Al van der Waals $EEDIHA b5 1 F 3w 7 X, [BIERH - KABSEMY 1 FIy
7 A, [CUHERRIR BT 5 IRE MR BER HOERMMI, DIFIVESRBFREIN Sy TSR EREFBIRA A
DEFRE. BEUNEIRY IS UBLIUEDOF) IRv—HDF—)) « BEFOFTREOERNHETHS.

[FEAZ] £ALETOYS ML HFHEFEIX. JAMOL4, GAMESS, BXIRGAUSSIAN94AZEA Lz, i, RIS
FAFIvIZAZEROES 7075 03— Rk, BHELE.

[FRRE]

[Alvan der Waals$§{EDY1 LT 1 FIv I X

van der Waals $8ADY A F VFBESTFOENERRD, 1 FALCEVRL BRETF ¥ > RIVREET 5, L2l

HFAETO U ESTFHBN SR 58ETIE. DEFD3IDORBERNEZSNS,
hv
A.HB — [A.HB]" - A" + HB dissociation
-e” — A'.HB complex formation
— A-H* + B proton/hydrogen transfer
E—PRBIURE-DOF v > 3IIT, FNENHA T LB, BEEHBYA N SRET 2BERLNIF HEKRERRT BT v
CRINVTH B, BEE SO CEERAKERTBEBETH L. FHETIE. ThSOREF v RIVEXRL TWBRET
FEHBRHCHOMNCT S EEZENELTVS, KEETIR. TF L EHFSTR SR D LIEEEDI A F LIS 51 F
Iy 7 AIDWT, direct ab-initio dynamics B Z2{To 2R EHRE T 5.
BFERICDIZ. TF L O -HFFHEEEO#EE %2 10K, 50KBL 100K DEBREICDWT, ab-initidMD 5Pz FUJ—
SE (2psfl) Roiz. BEE., SEFOFEEVERD D EIKED, ROKXTHMEL .
(N2
T=—"— El m; Vi /
ZZT midEE. NIEREFERTHZ ., 2BENRKMZ00lps & Lz, SFRETOHRMEBEDO NSV Y b

) —5tEH%, ZO2psHOEBNSA0RY T, SLORBLDEEAA LIV EBEO IS DI N —2FEL
o RS Z MU —EER, RN FOFBREREHICR ZECEDTo 2. HECHEALLETTOY S AL, ab-
nitlo®7OY SACHR ISP 7 M) =D —F O 2EARRAD I ERIVERL 2. F1FI v 7 AFHEIXTRT, HF/
6-311G** L)L TfTo 72,
WiEE TFV Y -HF#EORZEREIX. HFSFo0
HZ2IFL 202 BEAOFLICHETTRRL THDH# cation
BCy)THBD, ZDHMEEHEDIOK, 50KBLU00KIT
BIF5rSTPz s M —FHEOER, IFLUAFIIHT
BHF D &1 R—)L OFRMREOHE M LD RESES
SEIHENIR o, BEATABDO ST I MY —
HEOKE, I0KTOEEN S D1+ EDBs, £TD
rS Pz 7 M) —AYRBEF ¥ >RV THo . THUTHL,
S0KTOEEMN S DFE, MEETF v > RIVIKMAT, AF
FUBBEERTDF v ORIVIEG . ARIC, ZOR
KB BRT Vv =T (IFV V-HFMEHT T neutral
Ow ) OESNERT, FHEO#EEIT BORF>Uv \
VN RLTWS, ZORRZEREEEA T AN \
BErsE, RBIZRIRELERF Y VTHBS, R
KFEWL, A A M LEIF L EHFEDTO R EDKR

—
CoHyt + HF

| [CoHo-HF]
| complex

CgHz + HF
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BIZED2HDTH D, BETOS F MBS, BREDHFS FRIFLCERMLTED., 1 F1T2ERED
FHEBICHFIZFETS (BEEF v > X)) . Zhuxtl, SRR 2 EHFORERMNES <. REZ Nk
HFICk D, hFFUSEEERTF v O RIVBEL. Z0OED, Fr o R)VORRENEL 5,

[B1¥ 1 7 &> REFIHIE I N KRR FORIREZEE)

FATEY RIBEWNY REY TE2FOFEHEKE LT, ROFHHNDOERYR NS OIS - OBRAIERSN
T3, ZOHEETETEIZEROKRRZNEDLNZ LD, BEAKRRETFEFR b ORFBRT & OHEER OEBEIIHE
DHEORMNSEERBETH S, ZWE TR 7EY RBCHEISNEZKREFOAE VBEB LA HER
Bl 2B HMEE DORESCEEREICTHIL .

[BHEHE] ¥1TT7TEDRBTFOETINELT, KEERLKECxH, 7 SAY 2B, EFERMOPMIT L D#
EBLUVEBFREZRDE. TOH, KREFEIISAY—0HIZAN. BEYT FERDEZ, KRBEFORBEYT
FBEUVKRREFTOEBTREANDEESRIL, direct MO dynamicsFEIZ L D RD . FREFITHBRIFEL TR
FUVY)ELEEHTZI EERELE,

(R 28] KRETIICHHpY SR —EFNONAKIBABRI N, 75245 - FILOBERELICEL
5 EC-CRESGEMIXBOT -4 (1.546ACE < —B L., KRETOBRBICLDRP2%\ML 7z, Z7S5AF—EFI
WCHEINEARORE VEEIR. BRICKDEIED L TWz, 0.97) ZHhIFKRRETNS 1 VYED RETFHTK
RIZA EEF Dshallow donorTH 5 EERL TS, BIEKROKIREITMED 2 B EE DREEKENE %100,
300, 600BLNIO0KIZBNWTHE Lz, TOMKE., BEOELRITHEN, AECEEMRDTEZ LRSIz, &
BT, BEWKEDL/9THARAMTRDI A ST ARDVTORRERFHED T/, TOHKE, IaF2TAKL
DNTHERRIBEREENR N, Zhb0ERIZ. T FhElectron Spin Resonance (ESR)&Muon Spin
Rotation (L SR)D AR MUK LD, TDFALFI v 7 AVBUETRETHB I EBRLTNS,

[H AR )
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HEREFRIEOIHZNMEE CEYT 2 RIENRR

5 DHY &
¥ 204434 | Numerical Study of the Dynamical Properties of
8f 204400 | Strongly Correlated Electron Models

OAXH=EH, FRET. R mAE, RER! SBEDL ZEEHE. ALEE (FEL-B

1. BREB - RE

< AEEAT 5 EBTRORTYHOBAE WS BET. BFEE SN T AEEBEESEN
ETRZEEMS N MO CERRBERICEMT SN, HTRES W IPEYEEORABMETH
%, TTTORLIEER, B3 —HED 5 VIIEFRHEL AT 3BTRS OERES LN
CESBETFREREOMATHS. ZOHFTIE. BHEMEEEL < B0 %S M S R
FARAEIE LI, KBIEHE % B e BB TR & B9 YB D T BB/ E 2137 L TE T
Wa, A7OVs FOBEMIE. Z5Wo rRABETROBTRES. BTS20 U EyEs
M IE. BRI TR ORENME ALOFEE AV TRHT 5 L TH 5.

FAE 1 0FEEE. BT, BERE D « S TIVAMLAY o/-NaV,0s QBRI & B 0 B O R
BHHVIIEFLE, AE L F vy TOREICET BHEEERNICTo k. B, ThES 1998 4
PR S N7 Bx DERTIFARE (1-9) 2. T4V AT 5,

2. BFSEHIE - BRI

AEFFE T > IXS ANZEHETFER. ERMNIIZT > F a JIRC KB KEETFIOMALTH 0.
ETIN NI RZT AT EDEERE T LOBTRE, FICEERES L OEL OB L UE
FIMHBIREE 2 B I RD D T ENTEDBDTH D, FALKETOS T AIE. BAIMEIHREL -8
ERAED/NY r—2 « 70275 5 EHCPACK B& U TIPACK ThH 3., INbHid. EAMIZIZS
>F a AED B WTHERERICED S KRBERITAIOMAL/Ny r—2TH B0, NIV DT > 2H#%
DB/ A=5, #BTH BROEMBORNRRUTIEZ AN T 22T T, ELX)VF—EHIRE.
BROEL OFEFFLIHBBE. BRHEBEEENGETE2 DD TH 2.,

3. WIFERE

SRR 1 ORI, FRIEEICEF LAY Y - N1 LIV LAY o/-NaV,0s DERD EHE
DEEDDVWEBEFILEAE S F vy TORRICET2MELEFTNIIT o/, Z3UL FRIEEE
TIZFRA DT o FARRICIRMEBI A BB AR ORI (B [1]. [B]) & ERFEEREREGENHD &
MESNTES 7. BT, TOREZHRET D, BBIOWIREIL. TOBOERNFEOERLH V.
HELMRP TH DN, LTI INETHESNIZMFERREEET.

ML) 2R FHEEZFDRAGRERFMENTF O LBRIEY o/ -NaV,0s 1. BREHAE Y - X1
A% EBERET. =34 K EHX5NTWER, RIERMOKFLEN > LHEBRZRTAE -

T AR
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Foy TRWEATH ST LM BEOERTHLNCENE, TLTT 0k, ERE - BROHIZ,
iz AAE LI L TRBIICT bR,

FTRLIE. COWEOBENIXF—TOBTREEZERL. ROBET X —ETREZ T
TRHAMHE LT, [V4—5 « T4 UL T ORE LI RA t-J BTHEE) 22Kk 2. 372b
5. COMEONFIILALF D dPEEBRED p PN 5735 dp BREEZ, TONTA—F
FEBREEOND RAEOBEN SHE L. ZLT, 20 dp BHEOOHRDET )L F—BFRIE
By OA—F - T4 U TORTR - BT YV L, OROEAERHERD -, T ORE,
BTOR (eg) E7% Gung) KHT BT A—FHED TRFMTH ST ENDHol. ZORS
) 17 BT 2 R LIEIC & B AR IEE L CREIT L - RER, RIZEy MERIFIRIEICH D, TOETH
NEAREE, ERE DS SAT S MENEMENER Joa %D KRR A ¥ 2L T
TRTED C EBHISCE o, & 510, WFROMEERZ 2 K58 b L U 2T & LT,
BFRO DTS - Fr— > ORAREREY — 0 RHONELEATIE, ZIUIHTFROER D
B EH B IR 22 T 2 3 < TR B B & & B L 7.

M1. bLUZRKT ¢-J REOKRTHEEOBEN. HBT0DT% (tungs) NEOBVREGZR>TND
BRI THRHAL 2.

KIZ, TOREABRRONHEEEEIARY MVEFEL. NFOTLAF DN > ZREEITDNT
ERLUTZ (3. ERTBEINDAPREBEARY MLD ~1 eV FHEOR#M. ThbbE—J &, E
—JICENHD & BFEBRANRY MIVERE, DEREFTEICBWTHEYR/NNT A—F ZEiUL. EE
CELEBRINDZENRENZ. ThbE, ROREREBIIEMREBRL TWEERETSHI LK
TOH, ZD ~1eV E—7 DEEBFHATEDZDTH S, ERICIE. HBEEMETIIRIIER
BLTWENESN TV, ZIUTEIEORKMA T —IVOBETH D, HFREDOX DN AT —
NTRIUE RIE T, UETH0DIE B ERRMIRE] THDEFD IENTEXD. HFEEE
EARYZ MVOFEEEREEOEKICLD, BRIEELETORRERERND S EOEENHAS NS
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2. NLUZMT t-] BRONSHEEEZRY ML o(w) OFHEEE, FHEIIZD 77 R BHO%
FHEEARE SN TS, B, BWERIZTHEN. BEFAARSEMELT a||E. b | E 0OB60
AR NV TH 5,

2 BIKME t-J BRDRGH -J BTEEL. 291 FOAXT (dimer % W3 rung) 25K Y
EO T EBMBEERTRE LI, XY DXy U=V ERABRLTHRN, BLF. To0nokz TRY
DXy bT—=27 ) ZRFOBMIIONWT, BNEEMERELZELE. 2L T XTHOZ—O KA
A, ROBRIMEIIER T IV F—DREMEZSER T E2RLEZ, T2 TRAT OREBEHEN
FHBREIZRIZL TS, ZOFED, o/-NaV,05 OBETREIIHTHER, TIROBNFIT L
A F > DD 5 EDTHR)NF—R 0 —)V EBHBHLOMERS#R S Nz 4

o-Na, ,V,0;

random oscillation of charges

charge correlation
develops

34K K
Tc (spin gap)
LR-CO

. BRI X
0 1 ~20% =
Coupled anisotropic ladders
V; : unimportant
-short-range CO
+1D variable range hopping

3. O/-Nal_zVQOs @*E@*Hifﬁ':o
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BREZIZ. ZOWED Na REORZFNZ. Thabb, J7F4—% - TJ4 02 7X0bnT7 01
PTDEE, HEGULRAK t-J BTEE] OBTRENEDL SICELT 200EE I N (6. <
LT, REBSREFORBIROBVWETOSEITERTSIE, R—E VLAY MILEA
OB, BLIEEY MEBEKZ F—T Lz EEITRERIRINF— A7 — )VIZiES TETFIRENS
WMENZDDIREEET DI & FN LRIFRIEARY MVRONBEEEZIRY MLOTLOSHE
ko TREN. ERFENSBBRIND o/-Nag_,Vo0s DR ZER 3ITRT., Fok DEARER [
HBLEREFR -J TR N, ZOHRZELSERTZNEI N, SBOFERLIMENTHEEIND
ETATH 5.

LA EDBFEM, o/ -NaV,0s OHEE OEEOE L 2 ERIOPE, & 5I123oNF 2 AR
BN TEEIE NS ERBRFLOERDOHRIC, BRREEMTZ2EZI D E2HELEN, BRBIO
FROWEIT, KARE LU TER - i S bRERRKBORTIZH D, KTIN—TThHB| S X4 HE
LTS FETH D,

4. RE- HREBREETE

[1] #A. KH : J. Phys. Soc. Jpn 67, 2598 (1998).
[2] A, KH : J. Phys. Soc. Jpn. 67, 2996 (1998).
| Fa4. KH : J. Phys. Soc. Jpn. 67, 3679 (1998).
| a4, KH : J. Phys. Soc. Jpn. 67, 4010 (1998).
| FEA, KH : Phys. Rev. B 59, 4738 (1999).
[6] FaAs, KH : J. Phys. Soc. Jpn. #F&T7E (1998).
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o D11 76 SRS £ UHURIC 81 2L RIB O BRI
§ :z%‘;‘:z Theoretical Study of Chemical Reactions in Gas and Liquid Phase
E :

Ofnie B, FZRE BIEA. M —p. BIR R, P EkR. AHE TH. KE AL,
WA ®a&, W Mk, AE B8R, HHORE GIKHE)

1. BN - NE

AETH. . SFOBTFREAZZER L LT .EMBLIUTHEMICBTALERIED ¥ A
FIvI/AEFRBTLEFTVEHBEL KNICOEREBRLERBHICARLILZHMELT
WA, AMMICBILIEERIETE,. EFE.KIEDFAFIVvIA2E8FTHNFOE-FRHE»SL
WORS FEFERL.3~4BFOLHEFRORGIEH LT . #HHINE L) TR T
X AMERETCR RENLLETRESTFRIE TS 5HFCOS FOMEERITIZ2 W T
MEziTok, 7, B2 AV SEEsH--REBMOER LM N,0 5 F ORI #
MBI WTOMELIT o7, —H. BWAOAERIG I LT, KIBOHB TRV
F-—HOBHFEZ24T) ZORISM-SCFEDHEEZTo TV D, 5EEIIHEETFORE
FRECHTI2RBEORBOTONELWMIE) FE, (2) BESFOEFIBEZERI
AM7zcharge polarizable RISM-SCFEB LU (3) BEOBEFREBOEAL I BHHO
BHMOEEZPYE ) BEKE RISM-SCFEOHE 7o/, T2, BDY A F I v
ARFTRT 22005 FEL LT, BEOEFIBMEEI T 5L L Tcharge response
kernel ZHVW/ASTFHNFEOREZEDOTVEDN, ZOEBN L2EBEREHB L O ICHER
ATOBEEFTTOFBEEZRDLIETVERBEL . KBIUOT VI VEERTOEET D
FREOBBIECITo 2,

2. WREAHE - BFHEF B

AW T KO RT ¥ ¥ v VEOFHH I ab initio F FE#EEZ A\ 7225, N,0D K
FUV Y NVEHERDEDODPFHIZL S MCQDPTEZH VA, -, 1EH-3EHMB D A
UM EMEERTHNEZOFE CiEBreit-PauliNnI NV P27 Y2 AWV 1EF. 2EBTH
bELDUIEUERLCANLFEZzH L, BHAREORETIE, BEDRISM-SCF 7 u s 7
L (HONDOWKHMAREINTW2E) 2Vl AEEIRHICRISMBTO®mELEIT o 720
¥ /2. charge response kernel DFFH X, CPHFEIC L D 7o 72 BWIBATOBEE DG
RERDDLHEBEETIE, Gaussian & w7z,
SHRIEOBEFFAFIv I AOFAER, BEOTu /S0 2RB L. R 4T o 720
HFCOZ FOMBERIC I EREZBHERBIELII LI IVRICHEELZEZRZEL P . FTED
BEIBO TRKEL L L2DCOMMERBT S DICPODVREELZH WL 2 L, 5tHD
MEAER 572, T NOFFORIETIX, 1700 DIREEHKEZ KD 572D, DAF
EEZHEHAL, BMICHKAE L &\ filter diagonalization & fl v 7z,

3. BFRBR

a) HFCOGFOMBRXIEDOEFIAFIv A

HFCO & F ? f# i X5 HFCO — HF + CO & H,CO & RGO BB IKREITE W
IANVF-HBTREUMRICOBEN VLD KIED T A F Iy 7 A5 HER %R
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ELTINFTTEHLLOERN, BN EITONTEZ, KHFZL T, ab initio BFIKE
HEICETEMELZ 7O - NV EBHRT Y v LV (WA, MBE. J. Chem. Phys.
107, 6114 (1997)) # H W T, 4 RLESRTODETFTNVIIH T H2H5FHEH T R VT - BH
SR EEILOVWTORBFIAFTI v 7 AFEEIT 52 b RTORILETVTIE. 4R
FHRLECRA—HHILHLEL.ARTEFVTRERCOMBIR 2 HEE L ¥ 4TI v 2
AEEBRTHLD, WHOBBMBRLIT o 7245, TNidsplit-operator I L D EAT L 2o
T, REEEELTS2DOHBERYN LTDVREEZH Y., @ HBEAKIEIIAL OB TH
BL7o Bio, RIBKHMCES L2V COMMOHMBEEICODWTIZPODVREKRZRAL 2,
ZOFKR, FEICHVZ grid DR BIIH 5000 F & %o/,

ERABHARRSE2HOMBMPEHRIE, HFCOZF D 5 2 D PFIHE F(a)CHcm@ﬁ\
HCO. FCOZ M) DM TEH 265N B X OXRDlocal mode NIV IF=T7 % EFEL. spec-
tral filter EZHVTYHHREOZAVT -5 #HEHEM LA, COFEICEI D, BIM
EEBLTWAHBHE L ZARICH LTI A VF Bz i oWfiREEZ DA LD
T X7z,

ARXRTEEFVIEH L TR Eor0FTFTHEHE HES W -OPREZERL.TFHD
MOBHENOIANVE-BEHBLIOMBERICEEZFE L. RGBT 5 mode specific-
ity OMEBEKODVWTORF 2T o7, R, FCOEAE— FHFBHELZZKRED L O RIE&E
BERoBHEZHELABELVEVI LIS Po/ THiE, FCOXAD»H CHEAN
DIFVF-—BEFEVWIELRLERLTYS, SRXRTORBEFVCTIE, CHHERE Z v =
5.6, 78R LA-MPREZEIVBRECEKFTINERE*EETSIFICIIREDS
AF3Iv 7 AREELLMIEKEREORBKFHEEZ R LA, T2V F - DBEMITHE
RIERELETLTWBEI NS bov=5DREBEF.BBREODZANLVF— LD 10 kcal/
mol XV ZEFNF—PEVLZOKICDETFBD TEV, “zu\ﬁﬁmﬁﬁﬁéﬁﬁ‘ﬁ
ERLLEAETOMPBREICTTI2HEERD 0.5 ps LAK—CEOEAY IEE T 5 L5
&%o¥wﬁmﬁﬁ%m5~25ps®ﬁ@ﬁ%%mwfib%k\v=16J,8LﬂL
T1081,10%5, 1010, 10" 65! b o/, WHWICHFIN LY = 7L8DIKREIZH L TRRKM
HERICEVHEEEZRD D, 10101, 1017 s 1R BFIFAFI v A0 ERKELRL
—HFTBEIEN S oo =6 DREORLEEEIR2IZAESNS X HITH200 fs OFH
PFRHORELZESEDN DL, CORLEEICHMMHBE - F2LLCHEAE— FAND T A F—
BEHIHMIEELTWVWSAZERN D o7, v=68¢7 ODFXEHHEDODIALVTF—2ZHFAS Ly

=7 CTHHHWZIAVEF-BEIFIRLNL0CH LT, v=6 D4, CH . £HE—
FOMICHBW LRI AINVF-BHILD) FORUFINECEEORELTOFMICI AW LT
W%uk#ﬁ#otod&<t%5ﬁE%TWTiv 60D I %V F— @ﬁfiﬁﬁiﬁﬁm
ThWwrORHE R, 04 " " 12

v=8
03} 11 H
=1 (m) ' ~
Z 3
= o]
w
@ Z (E) g 0.2 v=7 §
O IS)
k]
0.1 ¢
v=6
0 . . R R R
0 0.5 1.0 1.5 2.0 25 0 0.5 1.0 1.5 2.0 2.5
Time (psec) Time (psec)
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b) BETFTOSTFHEX

BHRANICBT 242 BREE2S L TCHREESLRBBEESTOBRO MO EREIIEMH
XN, PHBIEEZIW)ANTEOPDOLFETFTUDNRREENTVE, L2 L, 2L 0H4.
BHAFTOHBERBT 220MLRBIEBT25BELZEFACLRTEY)  ZORY
BIZOWTHREFFFICLEENTVw RV, KIFRTIE, KBLTET VIV EERTO Ne,
Ar. CH,. Cl\ H,O BE /> T OH5ME%Z ab initio FFHEFHFICL VKD, BEHSTFOD
SRBBICNTI2BEOEB I OVWIERELTo Rk BT BV T I NVBEICLIYVKBIUT
VI VEBICBTABEES T O ERD, TP LBEESTEPLICHDL 28 ~ 38 o
BWHESF2EL 7925 %Y YW LA, KOEFVE LTI SPC/EXH WA, XIT, %
NEROBERICH L THEEIELL 10BMOZ A - LTEFREFTEZIT,BHE
DFOLBERERD I, BFIREFH I Hartree-Fock MU EZHWT, 2 9 A ¥ —DFNFE
NoOEICHLT, 1) BELEBE2GG A5, 2) BESFERINLZBER 52
F—RO(3) BESTFE2RALEZBESFICOVWTI W, CPHFERZ LV E RO S HER %2 K
Do 2T, (2) B)EPVWTIHER . BROERME KA CTICEFTHEZIT v, BSSE
DFREFERICVNTZ, FFRICHVAZEEEHREIT, BESFIC2W T d-aug-cc-pVDZ,
BWHICOW T 3-21G £ETH %,

BHRAOBESTOSBER, Lo (1) & (2) ORI VB ONLSBEOEL LT
EHETAIEDTELDN BEBFREATEBCIAHEERDRLRIISEOMEEZZEICA
NEZLENFNHD. TITEH,. ZhoDFETHHREMY) AL 2D, B 725 —I1Tx
LTC3BBIVARBRETVILESCERFEUZEAL, ThoDEELTRED o 72,

FFEOBRE I, (a) KBBRP T PROBES FOSBMBITMILIRBICH T 13 ~ 18
% WA L. Cl- DFBEZ 37 % WP T 5, (b) TVIVHEBEFTRBMPIOES VTS
X, HHEDOBEBETIE 1~ 9 %, Cl- TI18 % DAL ERL, (¢c) BRIKIZFETHDR
BRhEWVWER o7, Cl DKBEBFTOFBED KB 2 I, NaCl B &P THBMEN 44
% WA THEVIREICHERS—BHLTWE,

CZTRER, FCHVWAET VORLA M2 RET 52720, BESFTOEKBEH. ETH
MBLORESOFERBEYRELMY LT, Ne OKBLOET VTV HERICOVT, #EH 2
DEIHEZITV, FORKEI LR EIBEUEMICEELVWI E 2R L, /2, KBEWPT
DHBROBRPOEHRZHOPIZT H20, KEBHPFTONe & HO DRIZDODVTI AN
Fo—fHEEICI), BE-BEBOXBAEERBONRER N/, NS5 DORDFHBE DR
Lo 50 % THEE-BHEOXBEHEERAICERLTW2 LOBELHE L,

¢) RISM-SCF #: D #LiE

RISM-SCFER . ZHRFHFHELODVWTOR/S HFENHEHETH ARISME L BT HRER
HEMALGDLELFTETHD ECAHVON TV IEREFERE T VICESC FEICERT
BROSFHAEEZRKBEL TS LB KEREALLORIIMWHEAR2RET 52 &
HTELLZE, BOoPDOMEEH->-TVwE, ThIT, KBERPTOX YT 2 b F Y RIG
NH, + CH,Cl > NH,CH* + ClI' KO VWTRIEDHHIZAVF-HOFERL T LT VT &
POy bz - VEERMAKICH L TCCL,, DMSO B X UKEBEE P TOREME L K
O, EERBABMOBHI A VY —Z25 8 L. SERPCHES R ZEREL B —KL
TR HBTCEL, T2, KXDMSOZEOBBRBEF T, 7 M EREDPRELHBEL
eI LTWwWEZEERVWEL, Yu-KarplusD fEZH VW THERNEH I A VEF - % =
VEHANVE—L Iy PR Y -HIEGE L. P EEROKRKPFTCOMBEEMLIZ VSV E —HIC
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AL, DMSOR TRV PR Y —HIZERTLIIEZRARWAELTE 2,
LSEER, BBROAELSE, ETHABRBIVEMNBAINEZEOEFRB IR T T HZEZIY
EF. ChooBRmIELTRICT 2 HFEROEEZIT - 2o

BHRANTOBRESFOIAT IV I ALRBHROFBLEVPERLRENZRZT I, HERD
BEASTFOBEBTRERERIZ, FHHBEEPIKEITVWTBY, 20X LEHREEERIIAND
LR TERV, ST, BE-BHBMOBESABEBOBEDEMICHTAMIT L LT
B2ZOoNHBERT Y Yy VORGEATH AW T RISM-SCFEIL IV EROREREL ED
MBEPYANDL FEEZEZ, KBHEFTO T+ VAT VT L FOBTEBIAVF -OR
BYW—momBEIHEMBL 2.

F P ERBENEREBRT S )X CEELBBEDOBEFHMZcharge response kernel %
v TK® % Charge polarizable RISM-SCF# # % L. CH,CN, CHCIl,, CCl,, CS,
ODHBEEELBRBPITCOT N Y . YUV VOBTFERIINTAIBRBEETFIROEDEE 2
AR BRT, MWARZ PVOBEE Y 7 PORESBBEHEORBFE— A D LY H
HDHENBEH, BEOBTHSBOKEIHFICCCL, #CS, R roEREFRE ARSI CHERL Z
LG0T,

H 21k, dynamic Stokes shift D& ) LBEHEDOFA T I v 7 AR LZMEICHWS
OBESTFRERTABSOBHMKESEEZBRBILEOMM TR Y & o 72 W B KFFE RISM-
SCF EZBHEL. XYYV P VDK, 2% - VBLPCHICNEZHEF TD dynamic
Stokes shift DFIE %47 o 72,
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Quantum Chemical and Dynamical Studies

on Gas Phase Reactions

OfH RIEMKI) - Al FH8 (ERH)

1. IREN - RE

FABUIRIZ DWW T EFLE L FUSBIIFEOR G AV THEZ{To TV A, 1. B e RIS EOmAIC
B RF v/ VEORE, 2. BEREBORT VY /VE, A UVEBEHEEROED MBI W THRET S,

1. FHEBORRICHED, ab initio BIHRERED, RF VX NVEDT AT 4 ¥ 7 OESIROEEE SR
TONDEHTIaoTEIL, LALARRL, BIETHEHERBAOL £ 10579, ab initio HHEOREED b
FVx7 FVHEOREDOEL L (RIS 2REIC L TSRV, AR T, EiEghhEcRb
D3 5FEL LT, BEHEFHEN ORI RT Uy VEERT A HEOHERE LR LTE R,

%, Collins i Shepard WEIE L HH F T V=2 1Y BMAEDETERT U VY VB BIEZRE LR (1], Fx
BZOFECEEBELMEZ, Ho+HRISEAL, A7 V¥V EBEBIER L. 85 A ab initio HE TIZITIR L=
KISHEEIEOND L 2R L2, £, KTV U VEDOY V7Y U ZICEHEOFBEREL ., FRITRE
872 O D)+H, RDORF v ¥ ¥y VERIZB O CESMEEZT LTz [3].

ABETIL, TRAX —IZBT 2 EEM S 2 < bl hikd LT, PEBER/N "R (interpolant moving
least squares, IMLS) ¥ & Shepard W% §FH L Fik e R4,

2. RO RT v ¥ )Vild, A VBUEMEEROBDSHR E LT Ag-NHs(1:1)complex X §1H L, BE&
B & BETRY F OSBEOSHFROBEMILAED Y T AF —(LEORRL L ITHE> TS, Kifl. Miyawaki
51X Ag & NHz(1:1)complex @ REMPI A7 MLZEFIELTHWAER, BRAFFELDOART MV ORBEZBRHE L
T Ag-NH3 OET7RIEREE MRCIEIC L > TR,

2. BIEAE - HEAE
1. IMLS #TiX, n BEOBRBMMRZEEZANT, HDHRAX TOEEZRT :

u(X) = 3" o (X)bs (X) (1)

8K a1(X), a2(X), .., an (X) IZEZIEFT 2 REGRETH D, HBELE LTCL, BHEBOSED 2 KETOEH
Xz AW,

PHRICAV R (RIER) CEELE XIAVX—~EEERER X, f; ((=1,2,..N) £ T35, N IXREAOEKT
»H 5, LB

N
E(u) = Y wi(X)[w(X) - £;]? 2
=1
BE/MET DEMPD.
BW(X)BTa(X) = BW(X)f (3)

LVIHBO—RILINEERFBABNELN DO T, TOFERRADILRERE o;(X) ZRDDZLITLY. HEH
BRELND, ZIT, BIXRERTO b OEEZEATHTH Y. WITHAITHICTH D, W DFRST wi(X) iX
BEAREETHY ., KOV ABARAICEVZEELPRES RS LOITL D,

Wy ‘i
1

= K=XiF+ a2 “
THELE, X L LTEEERATL, SHEBOTEEE -k, BELHERONRGA—FLLTp=3,a=003%
Ak, 22 CRLNLERBENOABAICBIT A KBS ETEHE L, KBS ETEMHE Collins HD
Shepard WHIED A X — LB BERAT 5, WOERD BB LTUL, X (3) (U LTz a DMTITETIREZRAVD,

Hy + H RIZxT 5 Liu-Siegbahn-Truhlar-Horowitz(LSTH) iZ & 2T RV ¥ ¥ VB PO WRR &Y 7V
L. TOMRBIZE ARG v VEE b L ORITRT VY Yy VR, RIGHEEREE I 7V =7 FYEHEIZELY

w;
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Table 1: NERT ¥ ¥)VE, LSTH RF 3 ¥V ECOWER, ARDO YRR FE, #IlA, =3 x—
L QEROR T T

nia Mg Nara o/au? <v>® < 0>/degree/ rms(E)/eVY rms(g)/au®
0 50 291  5.494 0.40 0.11 43.0 8.49 x 1072 2.85x 102
100 150 891  4.60+ 0.38 0.12 44.6 1.22%x 1072 7.87x 103
200 250 1491 4.11+ 0.36 0.15 47.1 843 x 1073 591x1073
300 350 2091 3.86+ 0.35 0.15 45.1 7.54 x 1073 5.06 x 1073
LSTH - - 3.89+ 0.35 0.15 44.0 - -

CEHEEL CMSIAT—F RO 2T IR USHIERE. BEIMRERZE (o) ¢ ERSTORBE
FHEOFY S EHREA I XX ORI OFERE P AEOR Ty T REE

RODHZ LWLV B LT, RF Lo v AP T Y 23 E R AV 3], BEE LT, & Z6) K/ LT
ZRETOEERE AV,

Zu 7T AIEELE,

2. Ag-NH; ODEFREREE MRCHEIL L o TRz, 71 27T 5 MOLPRO %\, AgiX ECP T -
72, HONDOS 4, 95 b L2, R EEMEEADEHS % BIELE,

3. BIKE

1. RIZ, AR L > THEONERT Vv ¥ VE ECORISHTER. LSTH B RT ¥ vy /U X A EE %=
L7, WERIZ PSS V=27 FY 1000 KOHENLRDE, BHREIRXLVE—T 1eV THY, JIHIRE. REETH
XEREN02 &L,

PHEAZHERL LT &, 250 ATLSTH T RT o v VIZ L B E 1o DBEENOWTERERDLNLDEZ &
Bbhhol, ZOF—& 8303 LSTH BERE INA7DICAVSILE ab initio & (267) £ W b Phesbaiz
VW, ERSTOERSFORBEFEOFH < v >, FHEEHA <6 > bEISFEINTWDIZ L BN D, &
7o BT VE LD 10000 /RUZ-OVNTO LSTH EA» & DR FHIRZEIT 8.43 x 1073V (0.194keal /mol) TH
0. WEEREOFEMEEEB LR TH D,

HUEDOHRN®S ., BHOEFFHIFEL NREOREICLL D, RF ¥ X VEO B BIAR O FREMH B T 72
EEZTNHD,

2. Ag-NHz DRV BHEREIX Ag(2S — 2P) BREICHEK L TODA, FHE T ERER AREBI Y bENZ L
BREN, PEFEBICBVTEEREL B RBOT XL —21T 259V TERTHE SN 0-0 B (2.656V)
LIL—ELTWS, EREDUEE LV EERLDOLTH720IC. AV VHEMEIERZIRY ANTHELITV.
BATEED TN D,

Z DM, Hellmann-Feynman /IOBESE], 1,4-VF A OFE, FEHEMICEBT 5KFE S TFHEICIH 218 E
& LTOBBARIAKKRBA F LV ORBEREET o1,

[BEXH]
[1] J. Ischtwan and M. A. Collins, J. Chem. Phys. 100, 8080(1994) 72 &". [2] T. Ishida and G. C. Schatz, J.
Chem. Phys. 107, 3558(1997). [3] T. Ishida and G. C. Schatz, Chem. Phys. Lett. 298, 285(1998).
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AH - Schatz  Chem. Phys. Lett, 298, 285-292(1998).

AH - KB Journal of Molecular Structure(Theochem) 461-462, 335-349(1999).

GH - f8J  Journal of Molecular Structure(Theochem) 461-462, 553-559(1999).

FH - Schatz 5 2 EIEM{LFERRRS (P07) 1998.6.18 RHIE

4B 13th Canadian Symposium on Theoretical Chemistry(A37) 1998.8.3 Vancouver
FH 1998 FoFRIERATRE (1A08) 1998.9.16

B RE - FH AR BALERE 16 FEES (1G840) 1999.3.28  HEIE

A - Schatz  Chem. Phys. Lett. #f™
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FHEAEY b=y A5ROE—FESTEINF TR ST AR

A PN'S 7% Development of the first-principle molecular dynamical computational Program
- 1,463 Code for positronium formation Spectroscopy from surfaces

FF504°° JOFHAR (RMKI) . #EEE (RERAT) | #EF,ERY (RERKT)
WA GIEORE) . SO)IMZH GIERTE) . ARES QLEkH®)

1. BFRBER - AE

SERBIUCEEAETIIEFDATRIZREL LTHALNIBEFORMAL, ThbLREY R
=Y AEREPFALCHABSEEBEOF I RBELEET - DFOBFREZ TS HNE
(B ha=spyk) OARZ WAVHERZ2 7S5 00B%EZEMNETS, AESHEY b
= U LS HOHEIIHEBWNERITAERODE ZROTIIED TAESBEE T 5 ITEWE
B, BEBRLDERA LTV AAESBEETHHARY MHEOREDDO T 7 7T b ERILE
LooRBP b= B0 re S 5e2BBE LTV, £, BEHORWERER CHIIZ
WEH ST, BEMICEELCEF c DFEZEZTRY ha o U oA ESHBNEETF R
Ry MHBEEZBZ BRI ZORERT - ¥ TOREHARETREELZHAECANILER D
b, FOHTEYOREHBEIIINETOhbhD IS A — 7 OHE CHEBIZ LT X ZKKRE IR E
BEN=0, FEEEM BCarParrinellot RSN D E—FEMSFEIHZHEZHHAL, X
7 MVEHBROEB L R AZEERERT « ¥ FOEFREBOHEZITS,

2. BEFGE

F—FRE S T8 /1 F5 B IdFritz —HaberBFEFTIC L > THED 2T 2 75 b & TRUHERFD 3K
BEIZL > TERENEZLDEZEH L THY, Kleinmann—Bylanderiz & % BTk & Afv/-, norm
—conserving®pseudopotential #ff - TEHET 5, BERT v ¥ ¥ Mid/Ih—IBE (EEHB) ©
ER L= b D &EER L,

LIRS FREEINORE L2002 AW, YU aVEFME L AERTFOE, L TH
HIEES FELEDRFUED Y 5 A ¥ —CHEETo 7,

3. WroeRRE

IHhETCEARE L TORY P e AAERICEARY b e A5 OEGBB I OEOHEA
Tal T ADERNRE ZAIAESBAETSROBERHE L OT e V—CHEER T,
B REICHECRE LR FONBEBEFOARTRAX—FNZRERY he = AR R
DOELHBREZBEI ZLICL>TEXAF SHICRO LML TEENHD Z L HBE L, Ziik
HETORY b= LOERERN., BEFORBBERKORERE T L THER L DLERILIE
B FHICHBENDZLIZLBbDTHS,

Car —Parrinellofy 72 8 — 4 78 /123 B TiX, Berlin®Fritz-HaberAF ZEaT 23 /ERL L T
Xy FI—J 2 BLTRABENTWAAR—Y 3 D7 a2 5 Lrhidend THEEED TV, ¥
EERHOHBIZRERERTRAR, HRECHAVWEIRSTORMBRE ZAE CKRIBTIRENHE
HRADT—ZBEZRoTWE D, LVFEERERLT RS T LADEED LT WIKERKK
CGRRWER) o7 T bNoptZ FNTHELTW Z eIV ELT-, 02 s T M0k
Kleinmann—BylanderiZ X 3 /b7 AT Y X bz AW ERIBIZLNETRBEEOYIEE LD - -
NR—=T g ThHA, VanderbildD IV vF Y 7 MERT VY MIZIIRELTE LS, VA
REFBERT Yy VDR TH D,
2T DBEFIEBR TCarD 7 A —7R3GaAsD R DRI N T v 7 EN-BEF T OVTHOE—
FEHEEZIT>TWAR, ZZ TiltaAs(100) ZR CORBOHBE L RY e LABROHE L
Ao T, £96aAs(100) REDRFEE, FHTFOWLBNY 7T —XAX— BFREBOHELZIT-
7o

As#&SDGaAs (100) REIZ DV TIXEART & U BBRAIZH RV ALNATHT, FDEDGaiF
DEBNZOWTHHAERILRVITORATWD, —FHEEIZAR - TA Ishii and T. KawamuralZ & -
TCafiF EASEFEMITIZH D 2ROMBERBEIZAOWVWTOELYFIAR VI 2 b— a3 VIfTh
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NTHERITEROREEDIES L 1EIE—HK L., ZORED HCaRETF & RFICAsE T 0 3ES) HMBEIZ %
B4R R noTt, FEDLEIRDITT, £F TOMRBEITDRNN, CalkiiRE EDAsK
FOEBOHELFFICEETHDERBLZ0T, B ITHEORAOH & L CoaikiiEm Lo
AsJEFDhopping barrier energylZiEB L CHEZ1To 7,

EEKREEZHAWV, Vy P47 X AF—i 14. TRy & L, BFREBOBGTIEITLSE
BEETITo T2, BHEEF AL, BTz Ga BB Ux2)HEE T, BEFE6BIC TH 2 AkEK
WmEe, BEZEBEERTBOBN L o RAT TEFAERVE,

FIT, MIMCHE GIEKRE) BRELTWVS, 2SS FHGEE (BRVIEES FELERE)
Wy fERETELLAWVWDLND gaussian BARA—R L LESFEEHE S0 7S A2 TREFE] O
SFHELEAL, ThEBEFLRRT L CERLCBEF I IBEOREIREOHA %
THZ itz REOHECZBVWTIRABRESIA QLEKS) KbFTnzEZne, 0
BYOILR S FELEEOHE R £, SI(IIDR@EICHA Lz, BN Si (11D FHECEETHK
£, BAFR, JI=2—2r, BEFERCYA MNIEBESET, BOBFHRICLDZEVWERE,
HERBREZRD L, BEFITRPELYPITRIT CERFDENHBOMS, AR, BAE, Ja—Fro0
FICHbZOEROBWNCLZETHROENRD NI END)o T,

EBROFH BBV TIL Gaussaian TIHAHERAFGORESHELDOT, 7 FRF—HET
1Tolz, SIMDREIZRIML T FAZ—FL U aVREF4@ETNOER Y REKRERKEE L7
LOERW, ZOb0—2oDKRERFEZRAELOKEREFLRIET, FhoEZETFHZHE-
720, EHRZEKE, I2—FV, BETFREERITHEL T2, £, kERFOES
WONWCE—FHEHEE bR L, FPEEHENT LR RN OSFHEHE CIZEREKD
RETIAF—, KK aVEFHEEE2 525 2 L PR TEE,

HEORER, SIUDEALEOV ) aVEFOELEONBICBEFNHETE I Bdbhol,
BERUMEBIZET 1 ESOBBBEKORELRLNDIZ D, B ey b LTRER
ELTOARBIZHELTNWAZ ENRHERTEXZ, RV M2y h0RB XX —DHEEIT
EBRELEL, BEF—BHEZELL{BY AND LTIV ERELO—EN[ LT 52 L2134
Hahs,

SFHOFEM TR, SFERMA 130h Fo720T, H—FEHECIHEFSERED/I S
RBOETFREHEZ 1 0~2 0ERE LrtHRR»o7-, BILES FIEEZLEY KT
RICIEFMEROT, EO5 L TCHLERHEHENSLEL R, FRITIZH FHFCRIBRTRE 3
BREMOHERRE Y YT TRIRTELDT, ZOWMEDO ALY EORIFIIEOEE CrEskEL
A
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= 15175 Study of the Effect of Electron Correlation and Interfernce on Electron Transport Phenomena in
& 32,000 Mesoscopic Regime

OB~ |l (HKRLT) . PHERF (FFE&EHF)

. HFEBBH., NE
BREOFEEMMMIEHROESIZHE N, BEFFy b2 A LEEERE, BizEE,
X Mﬁw%aﬁ¢éw#A%kaﬁém B4l fx2HFLVWOHERSIRE
INTERE, ZNHOREEBNVTIH, BEFHERY, EFHETHDIREIEEL&EHE R
LTW3, A7z FOBMIE, Cho02hDR, THHENLEFET SR O K=
BEETNLVERAVEHBZLIVFARDZI L LB, TR ZPhoEBZHLI TSI LIEH
2, AEEOHETIE., HBREBERIMZRODIFEHEEBRIL, COHEEZHEBETOR
BHIC#EE L, ABHES, ZHEETRA Va7 FVABOFREGERL 2T,
Flh, TOHEEEN, BUBEFM I ALESICBV T, ERE MU XAVERICT T 2K
EKPORMMPDREFTANTL, 2O, MEZATHIRICRAVWT, EFNLBREERK L ¥
BRORBHPER TOREIRETEEEZHBEHICERL -,

2. MAGIE. RS

HEE, TCBE - KB TFEREEZHAVEZHBEHRE L2 b0 THE, FEICAVWERIE
BT AEBEOBMIZY — FRPERLEZERZLTVE, BEEMREREFERUTICR
TEIRbDOTH D,
1) BT oEEZEH RO Green M D i HT % % K o . Lippmann-Schwinger 5 2 o IZ fE v . K
MM (EORT VY Y AVRFETDIIA M) AORMB M E O K BB K IZB+ %87
XE2HD2, o BFBBRE (MW R2ERIZLZ) 2RO, {58 E I3 Landauer A X IZ &
FET 5,
(2) Recursive Green BB EZ MW THE P OHE — R THE TR D Green I 2 KD, ARARIC
IV CEEEZHAT S, EFHE2EHLOHBEATHRY AAHACERESICETFRESL
ET D,
(3) Keldysh @ 3k - # Green B %t % Recursive Green B ¥ # IV TR D %, 5 6 N 7= Green B %k F
PORFTEMRIMERD DS, RERIZ. BXMIZ Landawer AR ZHETHRE~ILELZ B
DETRD,
@) BEEATHE, XiE modematcing EIC &V, BRE/FCERATZ2ELROGEEZRD
5,

3. PR
OFEWmROBERLM (ZERETHRA b Fr )

B % O recursive Green B4 15 % T Green B D FH @ 72 12 H53E L T tight-binding
model E THEALAZABNBOERASMEBRMEMICRZ FEEHRILE, Z0FELM
BTORBICHIEL, _EEFARASA L FPa v 77 "VHNBOHEEHERLOMETT, MK
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Ab initio calculations of the structures, force
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2 52000 fields and conformational energies of molecules
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Ax-EqECEE : AFNVERT X VTNAM, BV UVBBI L NI TANMNIIES
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Me /57y
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Theoretical study on electronic structure in superionic conductors
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Fig.1 Difference between electron densities in Sc-doped and undoped SrTiO,.
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Fig.2 Time evolution of O-H distances
in Sc-doped SrTiO3 obtained with LDA.

Table 1 Frequency of the O-H stretching
vibration o and average O-H distance Ron
in Sc-doped SrTiO3 obtained with LDA.
Time segment is shown by arrows in Fig.2.
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Fig.3 Time evolution of O-H distances.
in Sc-doped SrTiO3 obtained with GGA.

Table 2 Frequency of the O-H stretching
vibration w and average O-H distance Ron
in Sc-doped SrTiO3 obtained with GGA.
Time segment is shown by arrows in Fig.3.

near Ti ion near Sc ion
time segment  ® (cm™) Ry (A) ® (cm™) RoH (A)
(1) 2740 1.069 2920 1.037
2) 2740 1.067 2400 1.066
3) 2800 1.068 3100 1.028
) 2340 1.102 3310 1.020
(®) 1650 1.119 2990 1.030

3.40HRXR L oF v /BB L OH BBEE

near Ti ion near Sc ion
time segment O (cm!') Ry (A) @ (em) Ry (A)
1) 3480 1.004 2950 1.035
2) 3370 1.005 2940 1.027
?3) 3690 0.992 3160 1.038
@ 3760 0.988 2740 1.06