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¥a—4 | CPUR | A€V | $EE | PEICPUK | =—¥FHIR | A —7HIR (E
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¥a—4 | CPURR | A€V | £EE | PE/CPUS | =—¥HIR | ZA—7HIR -
VPP5000 | 1854 1GB - 1 - -
X7 | oemm [ 16B [ - 1 : ;
SGI2800 | 4B 1GB - 1 - -
O RBIFI A ¥ = —
¥o—4 | CPURRR] | A€V | £EE | PE/CPUS | =—VHIRR | 72— HilfR e
PF016 36085 | 112(7)GB 1 16 1 1 VPP5000 153.6GFLOPS
PN016 3608 | 128GB 1 16 | 1 1 SX-7 141.28GFLOPS
PNOOs | et | 6B | 2 | sx2 | 1 |1 |SXTT0G4GFLOPS
P1032 360/ ] 128GB 1 32 1 1 TX-7 166.4GFLOPS
pots | seomm | @B | 2 [ aex2 | 1 | 1 |™x7smocmors
PO128 | 3608FR | 128GB 1 128 1 1 Origin3800 102.4GFLOPS
SFo01 | seomém | 126B [ 2 2 " , 1}}!: L VPP500096GFLOPS
sN001 3608 8GB 2 2; 1 | 1 SX-7 8.83GFLOPS |
(EE)

) FAENENGS, BRI TVAFIAZF 22—V I TAFHAX 2 —IZE v Y TohET,
PF016 £ PF008iX, Rl UCCPUBRZHAF LT,
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Q) TZTESLEEIL RABCETTEXIREARY a 7¥E2BLET, ERRNOEEHRLEEIZ 1 T,
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3.4 FIR#E R

FIARSITZE LYY N L TWERADR,

THROBKR L, H6

RAEFECABELTES 22235500 LAERA,

AEBERRORS DD

2 & o TIHiHFea S 2] 50D 71 TH

a7 MREILICHAREPEIV Y TonEd, £/ —F13E0E T

bl ﬁé&%@z’(#ﬁf%%ﬂﬁﬁﬁ‘é TLIITEERTAFARE P IRORZE- TV a 7T LICHE &

nNE7,
ORE/E —K
\ , CPU1RF[E1 Y 7= ¥ DIHE A3
FOBBEIRS WFURHL (3 GOOX“&\_@M;%Z)

Scalar Vector Scalar Vector Scalar Vector
VPP5000(S) 0.0450 0.0450 1.0 1.0 162.00 162.00
VPP5000(P) 00450 oo4s0f 07| 07| 1340l 11340
SGI2800(P) 0.0035 - 0.7 - 8.82 -
4(hﬁﬁn3sooan. | oo0as| ol 07| Sl i g ,7?“1*°°°f‘::1;
SX-7(S) 0.0600 0.0600 1.0 1.0 216.00 216.00
SXI®)  o0o0| o0oe0| o7[  o7[ *  1st20f 15120
TX-7(P) 0.0250 - 0.7 - 63.00 -
(S):Serial
(P): Parallel
SHHABREREENE

Serial | & R%k = CPUBEAKH X REHEMRE X WIHREK

SPUERBERE : A AT Fuk v V&M Li- 2R
VPUE R : X7 bty Y2 6EH L2 2R

Ry wvFavwyYEREovv ik, RO IRV ET,

REeERE = ( A0 T HERFEARER X REHEEREK X WIHRE )
+ (N7 MVEESBERRR X REHBEERE X WIREK )

| Parallel

‘iﬁ‘%{%f—“\ﬁt = /37;@1@3#%3 X CPU#( x ﬁ#ﬂﬁﬁﬂfﬁﬁt >< iﬁﬁ%’ﬁ#{

/57&@5#5'5 /a7@%Tﬁﬁﬁxgsﬁﬁﬁﬁ&q%gmtﬁﬁ o
CPU& /577b‘¥ﬁéﬂf-"?n“—k§ﬂ@%TB%TV‘%CPU& (fFJ PNoostcrasch)

&Y a7 LB HFARERERHERE

PointSerial =

Vector :
Scoe :
SPcoe :

coe : U TR bVEEERERE

CPcoe :

YT NART S FRE

(Scalar X Scoe X SPcoe )+ ( Vector X Vcoe X VPcoe)
Scalar : A T EESRFEHARERE (7))
N7 MVEESRERRRE (B)
VY TNRT T RBIEBERE
VU TIVA T T WHIREL




PointParallel = Elapsed-time X CPUnum X coeX Pcoe
Elapsed-time : ¥ = 7 @R ()
CPUnum : ¥ a 7HRFETENF 2 —ICE DV Y THRTWVW5 CPU K
coe : /3T LV B BEAR L
Pcoe : /3T L LIESIRE

(=)
(1) CPUnum 1, 22—¥RBRTa 727 ) 7 MIBOTRELZ CPU HTIIARL . FTa&NFa—
N TWs CPUSTY, CPUHIE 3.2 Fo—DH ICTHRLTIEEN,

22— FH LRIV —TRZBTI3MARSERABEHEAE

P = Pvpps +Pvppp + Psigp + Poriginp + Psx7s + Psx7p + Ptx7p
Pvpps : VPP5000 DV 7)Y 5 7% o — TR L7z A%
Pvppp : VPP5000 D5 L LY g 7% o — TR L7 Ak
Psgip : SGI2800 DT L)LY 5 7% o — CHIH L7- 83K
Poriginp : Origin3800 D/3F L V¥ a 7% o —CHIA L7 8%
Psx7s : SX-7 DU 7)Y 3 7% o —TCHIA LIz sk
Psx7p : SX-7 DXF LY g 7% o —CHIH L85
Ptx7p : TX-7 DT L VY g 7% o — TR L2 A%

O Y pVAR—=R—a ¥ a—H& (VPP5000) DOF|FSHEHE
VPP5000 (S) DF|AREREEHE

Pvpps = (Scalar X Scoe X SPcoe) + (Vector X Vcoe X VPcoe)

Scalar : VPP5000 D A % 7 iR ERE KR (1)

Scoe : VPP5000 D Y 7OV AT T S8 EARE (0.0450)
SPcoe : VPP5000 D U 7V A H T FURE (1.0)

Vector : VPP5000 DX 7 b VB ZRE M (7))

Vcoe : VPP5000 D U 7 AT bV EiEERE (0.0450)
VPcoe : VPP5000 DY 7 A7 N AEFUERER (1.0)

VPP5000 (P) DOF|HBRE REEHE

Pvppp = Elapsed-time X CPUnum X Coe X Pcoe

Elapsed-time : VPP5000 O = 7 KB (7))

CPUnum : Va TRFEITENT VPP5000 F 2 —I2H D ¥ THA TS CPU K
Coe : VPP5000 D35 UL s EIREIRE (0.0450)

Pcoe : VPP5000 D35 L Lt FIESEL (0.7)

S BIWHN A —/R—a3 B a—% (SGI2800, Origin3800) DFI|FHRE M A& H 1k
SGI2800 (P) DFFH M ¥ E H ¥

Psgip = Elapsed-time X CPUnum X Coe X Pcoe
gip

Elapsed-time : SGI2800 D ¥ = TFiER (F))

CPUnum Y a IMFEITENTZ SGI2800 F = —ITEI Y BT HATWVWAS CPU %k
coe : SGI2800 D /3T LL R EAREL (0.0035)

Pcoe : SGI2800 D35 L AAEFURE (0.7)

0 10 O



Origin3800(P) O F| F R ¥ B H ¥

Poriginp= Elapsed-time X CPUnum X Coe X Pcoe

Elapsed-time : Origin3800 ® ¥ 7 7HR&EER (B)

CPUnum 2 Va TNFEITE T Origin3800 F = —(2EI VW BT HATWVWD CPU ¥
coe : Origin3800 /37 LV S8 E B AR % (0.0045)

Pcoe : Origin3800 D37 L LiRFIFREL (0.7)

QEHEE Y — U AT L (SX-7) OFMAMRE SEEHE
SX-7 (S) DOF R ABE H ¥k '

Psx7s = (Scalar X Scoe X SPcoe) + ( Vector X Vcoe X VPcoe)

Scalar D SX-7 DA T EEZE AR (B)

Scoe :SX-7T DV Y TIVAL T s BIEERE (0.0600)
SPcoe :SX-7 DU TR L T WEIRE (1.0)

Vector 1 SX-7T DY N VIEEZRE AR (7))

Vcoe DSXT DYV Y TIRY MV EIEEAE (0.0600)
VPcoe 1 SX-7T DV Y T ARy MRS (1.0)

SX-7 (P) DOF| A AE Mk

Psx7p = Elapsed-time X CPUnum X Coe X Pcoe

Elapsed-time 1 SX-7 DY a TRkEEERH (7))

CPUnum DV a T RETENT SXT Fa—ITEH Y Y THNTWS CPU K
coe 1 SX-7 DT LV R E RS (0.0600)

Pcoe 1 SX-7 DT L AAFIRE (0.7)

O EHEEE Y — B 2T A(TX-7) OFFIFRA S ik
TX-7 (P) OFIHRBEH L

Ptx7p = Elapsed-time X CPUnum X Coe X Pcoe

Elapsed-time : TX-7 O 3 TRRERERE (7))

CPUnum Va T METINT TXT F2—1ZH0V Y THRATWS CPU K
coe P TX-7 ORT ULV R B EAE (0.0250)

Pcoe D TX-7 D237 LLAESRSER (0.7)
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Fa—flaXR kT r—< X —§
KX a—27 TRAZBITDHIRMYE7Z 0 OFAREIEE RB/R)IE. UTORD LT ET,

(ER)
() EEMREX, Biav—7 HEEoRTnTY, BALIX. GFLOPSTY,
Q) CP (R pXT r—< 2 R) X, IGFLOPS%# %52 DIZHLERFE T, INSWVWERBHETT,
) CPEHNIX, (HEAE--EHEME T,
@) HEAET, PASBEHXEZER L CFIHACPUIRM Y729 0 53 TY,
NRIVAY a THxa—ZBWTIL, BEFRIREMYZY 08T,
Ry MVEHBBEBE Y IZBOTIE, AV TORTHELTWET,
() EHERREHRL,  (HEAEK400) T, EYHE AL WL T S2CPURR T,

VI T xa—

Fa—4 CP HE RS | RN | ReME | WHIRE | HEMRE | ~v v | HE

SF 16875 | 16204 | o040se5m1 | 0.0450 [ 1.0 9.6 VPP5000
SN |24462  |21604 |os40msmd (00600 |10 - |88z

NGV g THa—

¥a—% CP HE RS | BN | REeME | WHIRE | WEMRE | ~2 4 (e

PF 11.813 907.25 2.26885 | 0.0450 0.7 76.8 VPP5000 8CPU
ps  |1ae8 | 14114 fo3s3sm [oo0ss o 16cPU
PO 14.172 | 181.44% 0.454855]

PN |17123 | 120064 |3.02m00 | 00600 |07 f706

PI 12.115 1008.05 2.5200% 8 0.0250‘ 0.7 83.2 TX-7 16CPU

0 12 O



4 —fREmE

41 G477V 7Farl750% - A8

FATZVTurIAR/RE. FRIe ST L0 LLBBEFET 0SS L0HR - BRLWVWI DD
TiThhi=7 v 7 T AEBERFEICEINT, CPU K, 77 A VEER EDHABREZRET IRV I,
FATZ)V Tl T A DO0EDLLTY 7 T2 ¥ —CERITARAERNTEEL, —Ka—F—IiZ
M TART2HDTY, EOMIZ, A—N— RUF VT T =T DA VA M= NVAEEREKFELZY,
B —BERA VA M AMMEEEEBLIEY LIZb DY, FA4T77 ) 758 LTARBRLTHET,

ERNFEEDTAT T Y I u s T ABRFEORTEHHIL 0T L,

Flo, R 16 FEICHHBBREZIIEHF LT A 770 v s AL TO 84T,

Fujitsu VPP5000 hiX

AV AEY

ZA b4

Amber 8

Amber 8: Assisted model building with energy refinement

Gaussian 03

Gaussian 03(C.01): 4b initio molecular orbital calculations

SGI SGI2800/Origin3800 X

AR

ZA4 V4

Gaussian 03

Gaussian 03(C.02): Ab initio molecular orbital calculations

NEC SX-7 it
AR Y ZA4 V4
Amber § Amber 8: Assisted model building with energy refinement
Gaussian 03 Gaussian 03(C.01): 4b initio molecular orbital calculations

NEC TX-7 K
Fars g h4 A V4
Amber 8 Amber 8: Assisted model building with energy refinement
Gaussian 03 Gaussian 03(C.01): 4b initio molecular orbital calculations

HITACHI SR8000 ki

AV AT

ZA4 V4

Gaussian 03

Gaussian 03(C.02): 45 initio molecular orbital calculations

FoT, FR1TEIABRETERBEBEINTVWAESFA TS Y a5 NILLTORY T,

0 13 0




% 4.1

Tarri477) K

*xk%  Fujitsu VPP5S000 Jit  ****

Farg s A bV&
Amber 8 Amber 8: Assisted model building with energy refinement
BLAS/VP Basic linear algebra subprograms
C-SSL II/'VP Scientific subroutine library II (for C)
COLUMBUS A program system for SCF, MCSCF and MR-SDCI calc.
DALTON An ab initio molecular toolbox for a manifold of properties
Gaussian 03 Gaussian 03(C.01): 4b initio molecular orbital calculations
Gaussian 98 Gaussian 98(A.11): 4b initio molecular orbital calculations
GAMESS GAMESS(2003Jan14): General atomic and molecular electronic structure system
HONDOS HONDO(8.4): Ab initio MO calculation
LAPACK/VP LAPACK:Linear algebra package
Meld Program for many electron description
MM2 Molecular mechanics calculation by MM2 force field model
Molcas Molcas(4.1):Quantum chemistry program package for scientists
Molpro Molpro (2002.3): A complete system of ab initio programs
ScaLAPACK LAPACK (MPL parallel version) :Scalable linear algebra package
SSL II/VP Scientific subroutine library II
SSL II/VPP Scientific subroutine library II (data parallel cersion)
VASP VASP(4.6):Vienna ab initio simulation package
#*%*  SGI SGI2800/Origin3800 R ****
pA=VARY U Z
ABINIT ABINIT(4.1.3): Periodic solids using DFT, pseudopotential and plane wave basis
Amber 8 Amber 8: Assisted model building with energy refinement
BLAS Basis linear algebra subprograms
COLUMBUS | A program system for SCF, MCSCF and MR-SDCI calculation
DALTON An ab initio molecular toolbox for a manifold of properties
Dirac 4-th component relativistic MO calculation program
Gaussian 03 Gaussian 03(C.02): 4b initio molecular orbital calculations
Gaussian 98 Gaussian 98(A.11): 4b initio molecular orbital calculations
GAMESS GAMESS(2003Jan14): General atomic and molecular electronic structure system
HONDO 8 HONDO(2002): 45 initio MO calculation package
LAPACK LAPACK:Linear algebra package
Meld Program for many electron description.
MM2 Molecular mechanics calculation by MM2 force field model
Molcas Molcas(5.4):Quantum chemistry program package for scientists
Molpro Molpro(2002.3): A complete system of ab initio programs
*kkx  NEC SX-7 Hﬁ Kok
AV A 2 A b4
Amber 8 Amber 8: Assisted model building with energy refinement
Gaussian 03 Gaussian 03(C.01): 4b initio molecular orbital calculations
Gaussian 98 Gaussian 8(A.11.3): Ab initio molecular orbital calculations
GAMESS GAMESS(2002June20): General atomic and molecular electronic structure system
Molcas Molcas(5.4):Quantum chemistry program package for scientists
Molpro MOLPRO(2002.3): A complete system of ab initio programs
PRESTO PRESTO (ver.3): A program for handling series of peptide and protein sequence
VASP VASP(4.6):Vienna ab initio simulation package
*kx%  NEC TX-7 Hﬁ s« ok %k
A=A ZA bv4
ABINIT ABINIT(v4.2.3): Periodic solids using DFT, pseudopotential and plane wave basis
Amber 8 Amber 8: Assisted model building with energy refinement

U 140




Gaussian 03 Gaussian 03(C.01): 4b initio molecular orbital calculations

Gaussian 98 Gaussian 98(A.11.3): 45 initio molecular orbital calculations

GAMESS GAMESS(2002June20): General atomic and molecular electronic structure system
Molcas Molcas(5.4):Quantum chemistry program package for scientists

Molpro Molpro(2002.3): A complete system of ab initio programs

BLAST BLAST: Basic local alignment search tool

#%%%  HITACHI SR8000 Jft ****

Tulyg r4 2 A bV

Amber 5 Amber 5: Assisted model building with energy refinement
Gaussian 03 Gaussian 03(C.02): 4b initio molecular orbital calculations
Gaussian 98 Gaussian 98(A.11.3): 45 initio molecular orbital calculations

*okkok 2 (Dffhy Kkkk

Tulg g ik 24 MV

CRYSTRUCT | Crystruct3/SD:Crystal structure design support system

MASPHYC Material design system by means of computer physics and chemistry

g 15 0



42 F—H_—ZBAFRDL

HERZEHREELS ¥ —DTFT —FRX—ZXP—ERE LT, UFO 2407 —FX—2RB8BHFINTEY, Bl
AT CTYE, Z09b, 1 #FOF—F <=2 (QCLDB) IZ2WTiX, BROEEIT-oTRY ., HET—
ZDOEFET> TOET,

(1) QCLDB (EFIL¥IXERT —F X—2R)

(BAFEMAREHE) MRIER

RS 0 74,890 14

FEPAWHERS IR I N ab initio FFHEHAEZR - XROT —FX—2 T, BRCZERBS
(JAICD) & D HEFRAIcEMf S TWE T, REFEAAREEEDIT o TWDFK 13 FEEFRYET
BIFHE THFZEIEBhE I 30 1) D 4has & DBEE K O /1) FHEREE TIX. AFEIX ML 5 o iz 5
ELi, £, BRE—FEHOT—F %, 73T ELSEVIER L0 EEZHHEEE [THEOCHEM] @ 1 545
2 EE S THITLTWET (J. Mol. Struct.(THEOCHEM), 669-670 (2004) 1-771), WWW /it QCLDB D FI|
IZDWTIL, Rk 1S FPBIE, E=F —HIEDOHIROE TEdH Y T2, AEEOHAR 2R & —
26, WWW ik QCLDB DRI ABNIGHBRIZE N LR ONE Lz, £/, HLW QCLDB F—4 7 4 —
< v MIXS L7z QCLDBI %, SQL & AT WWW 1t L 7= % @ % URL:http://qcldb2.ims.ac.jp/ TABH L T
9,

Rk 16 FEICHRBREE I NI T — F X, 6,426 £ TF,

(2) FCDB (N1 DEBEKICBT 37— & ~X—2)

(BAFEREE) HE=4

g 2,394 14

J1DEH (Force Constant) (2T 2 XERDOT — & ~X—R T, WWW it FCDB (http://ginger.ims.ac.jp/fcdb/)
ZRRIFABIRZ: UCARY—E R LTWES, FBBIRIITERK 13 FE THIEZR>TWET,

0 16 O



5 YRR 16 FEJE

50 FIARE e =7 MBLUFIAEEK

FHEEBREIR UL K ORI AE K

jn?\/\\ 7 T * H:‘!{: F%ﬁ /ﬁ &
s | smes| 7 05E7 | T — o -
3] H1 i B - - - | -
HaskF 126 501 279,518 259,843 189,134] 103,937 200 75,653,556
| srERR 1 3 3,000 2,812 2,023 1,124,800 809,211
SFRE
W 1858 6 12 1,660 1,531 0 612,400 0
oW 17 75| 53,4100 53,4100 34,487 21,364,000 13,794,747
o I 2 6 4,200 4,200 o 1,680,000 0
EmAEmE| TN 2 2 400 400 0 160,000 0
& 154 599 342,188 322,196 225,644 | 128,734 ,400| 90,257,514
¥ CPU RFISEMEIT. MBS L 0 W (RE/400=I ) Z1To CHEIH LB DT,
52 BHERB X OGESBERT
4 H EHE (Kwh) ¥ AT KRB R
<4 BE#REGE U v K WEE VPP * Lcco2k0]| * Jcco2kl| * |cco2k2| *
1654/ 265, 712 | 431,780 | 697,492 | 662 ] 100 | 662 100 | 662 | 100 | 662 | 100
5A| 265,769 | 465,760 | 731,529 | 734 |100 | 734 |100 | 734 | 100 | 734 | 100
64| 276,300 | 475,860 | 752,160 | 710 |100 | 710 |100 | 708 | 99 | 710 | 100
78| 299,288 | 496,640 | 795,928 | 735 |100 | 732 |100 | 732 | 100 | 729 | 99
83| 305,654 | 494,680 | 800,334 | 735 | 100 | 737 |100 | 737 | 100 | 737 |100
98| 281,990 | 473,780 | 755,770 | 700 | 97 | 709 |100 | 709 | 100 | 709 |100
108| 252,694 | 444,960 | 697,654 | 671 | 100 | 670 |100 | 669 | 100 | 670 | 100
118| 250,167 | 455,320 | 705,487 | 685 | 100 | 684 |100 | 684 | 100 | 683 | 100
128| 265,395 | 465,830 | 731,225 | 735 | 100 | 734 |100 | 734 | 100 | 734 | 100
SER17417| 264,358 | 446,030 | 710,388 | 736 |100 | 736 | 100 | 735 |100 | 736 | 100
28| 245,336 | 407,660 | 652,986 | 664 |100 | 660 | 100 | 659 | 99 | 660 |100
3A| 277,379 | 447,800 | 725,179 | 736 |100 | 735 | 100 | 735 | 100 | 735 | 100
& =F |3, 250,042 |5, 506, 090 |8, 756, 132 | 8, 502 | 100 | 8, 500 | 100 | 8, 494 | 100 | 8, 496 | 100
A TR T LR Kw/
<4 fcco2k31] * Jceco3kl] * | SX-7 | * [ TX-7 | * S * &t | B
SERI54] 662 | 100 | 658 | 99 | 613 | 93 | 655 | 99 | 5,942 |405 | 5,942 405
sA| 734 100 | 730 | 99 | 733 |100 | 733 |100 | 6,566 | 362 | 6,566 362
68| 710 [100 | 710 |100 | 710 |100 | 710 |100 | 6,377 |389 | 6,377 389
78] 732 100 | 735 | 100 | 735 |100 | 731 | 99 | 6,547 |409 | 6,547 409
8A| 737 |100 | 734 |100 | 734 | 100 | 736 |100 | 6,587 |415 | 6,587 415
9A| 709 [100 | 708 |100 | 708 | 100 | 707 | 99 | 6,355 {399 | 6,355 399
10A| 670 |100 | 670 |100 | 670 |100 | 670 | 100 | 6,058 |377 | 6,058 377
114] 684 |100 | 682 |100 | 682 |100 | 683 | 100 | 6,165 |366 | 6,165 366
12A| 734 [100 | 735 |100 | 735 | 100 | 734 | 100 | 6,572 | 362 | 6,572 362
FRk16818| 736 |100 | 731 |100 | 735 | 100 | 734 | 100 | 6,573 | 360 | 6,573 360
28| 660 |100 | 662 100 | 662 |100 | 661 | 100 | 5,984 |371 | 5,984 371
3A| 735 |100 | 734 |100 | 734 |100 | 735 |100 | 6,577 |378 | 6,577 378
2 =F [8,500 | 100 | 8,489 | 100 | 8,451 | 99 |8, 489 | 100 | 68,614 | 383 | 68, 614 383

X OoME, v UBER (72 OBERHE S EEE LR @ERR (BAE) T,

g 17 0O




5.3 FEHEMER ARG
5.3.1 CPU f FBEFR

EH CPUf# I IR¢ [
>V VPP * | cco2k0 | * cco2kl * cco2k2 * cco2k31 *
YRk165E4 A 3,044 |15 46 1 6, 465 |31 4,598 |22 16, 684 |20
SH 4,670 |21 133 | 2 9,892 |42 11, 060 |47 45,374 |48
6H 5,113 |24 131 | .2 11,845 |52 14,223 |63 51,831 |57
7H 6, 763 |31 462 | 8 | 19,725 |84 | 16,126 {69 | 66,428 [71
8H| 12,552 |57 101 | 2 | 15,530 |66 | 16,603 |70 | 64, 754 |69
9H| 11,090 |53 37 | 1] 10,391 |46 | 10,319 |46 | 52,407 |58
104] 10,611 |53 28 | 1] 13,268 |62 | 11,281 |53 | 70,743 |83
118 6,490 |32 36 1 13, 393 |61 13, 823 |63 59, 440 |68
124 8,944 |41 27 1 0| 15,726 |67 | 17,243 |73 | 55,801 |59
SERRITAELA ] 10,471 |47 38 1 17,041 |72 18,116 |77 62, 491 |66
2H| 10,585 [53 21 ] 0] 14,129 |67 | 13,589 |64 | 63,629 |75
3H] 13,539 |61 311 1 15,527 |66 | 15,763 |67 | 57,115 |61
& &F 103,872 |41 | 1,090 | 2 | 162,931 [60 | 162,744 |60 | 666,698 |61
A CPUfsE H FF[H]
<4 cco3kl | * SX-7 * TX-7 * &t @

k1648 4,034 | 5 3,797 |19 1,602 | 4 40, 270 |15
5A| 15,855 |17 5,023 {21 6,876 |15 98, 883 |27
67| 28,525 |31 | 12,791 |56 7,833 |17 | 132,292 |38
7HA| 37,556 |40 | 13,506 |57 | 14,161 |30 | 174,727 |49
8H| 6,337 | 7 [ 13,560 {58 | 24,305 |52 | 153,742 |48
9H| 23,955 |26 7,432 133 | 21,573 |48 | 137,204 |39
108] 27,824 |32 6,607 |31 | 21,744 |51 | 162,106 |46
11H| 44,321 |51 9,200 |42 | 11,115 |25 | 157,818 |43
128] 47,998 |51 | 15,216 |65 9,308 |20 | 170,263 |47
SERR1791H| 66,450 [71 | 15,805 |67 | 20,928 [45 | 211, 340 |56
2A| 34,023 [40 | 11,153 |53 | 13,319 |31 | 160,448 |48
38| 28,674 |31 | 15,930 |68 | 17,146 |36 | 163,725 |49

kil 365, 5563 |34 ] 130,020 |48 | 169,910 |31 |1,762,818 [42

CPU I O BALIXRE T,

CPU XA H 77 ut v 9 (SPU)E X7 hrvFut v (VPU)ZENRENDHEERRB O TT,
*X, < /VF CPU OFHEMICIIT S 1CPU % 7= v ® CPU BBIZR (%) T

@, K~ > ® CPUBEIERDFEHE T

0 18 O



5.3.2 VPU i A Kk

FAH VPU{H FH R
R VPP * SX-7 * ait @
PR 16554 /] 1,984 10 3,029 14 5,013 12
5H 3,296 15 3,854 16 7,150 16
64 3,475 16 7,939 35 11,414 26
7H 4,341 20 8,464 36 12,805 28
85 10,900 49 8,678 37 19,578 43
94 8,964 43 5,270 23 14,234 33
104 8,986 45 5,341 25 14,327 35
118 5,442 27 7,323 34 12,765 31
124 6,321 29 9,038 38 15,359 34
M2k 17451 H 7,914 36 9,704 41 17,618 39
24 8,060 40 8,076 38 16,136 39
3 8,823 40 11,885 51 20,708 46
& &t 78,506 31 88,601 33| 167,107 32

¥ VPU B BAL TR T,
¥ kI, < /LF CPU OFEAEMIZKIT D 1VPU Y72 0.0 CPU BEIR (%) TY,
¥ 0X, FH~ D VPUBERDEYHETT,

533 NyFVg FAEMK
£ H Ny F Vg TS
<z U4 VPP cco2kl cco2k2 | cco2k31 cco3kl SX-7 TX-7 =0
FERR 16524 ] 682 217 203 588 53 541 355 2,639
5H 963 217 212 848 83 702 364 3,389
64 795 175 250 632 77 830 182 2,941
7H 427 167 192 620 60 561 117 2,144
8 382 154 111 334 123 682 116 1,902
94 462 79 77 432 296 472 150 1,968
104 247 99 116 511 547 436 209 2,165
118 301 180 128 477 142 638 135 2,001
124 618 122 164 471 422 488 191 2,476
M2k 17461 427 94 128 496 34 581 600 2,360
24 285 152 171 496 564 428 563 2,659
3H 378 129 170 574 214 522 337 2,324
& &t 5,967 1,785 1,922 6,479 2,615 6,881 3,319 28,968

0 19 0O




5.4 2 Z AR CPU fif HIfH]

54.1 VPP5000
VPP SF PF SF001 | PF016 | PF008 | wvp23 aEt ETC W
SR 165E4 H [2654:04:10] 386:13:20 | 0:00:00 | 0:04:59 | 0:00:00 | 0:00:00 [3040:22:29] 3:55:06 | 3044:17:35
5H13216:17:11{1114:11:24] 63:01:56 | 77:08:02| 0:00:00 | 0:00:00 |4640:46:00{29:10:47 | 4669:56:47
6 13589:41:53]1303:09:56| 0:00:00 |68:07:22|114:47:32{114:47:32| 5075:46:43]|37:42:01| 5113:28:44
7 13412:58:47]3324:08:24| 0:00:00 | 0:04:16 | 0:09:28 | 0:09:28 |6737:34:29]25:05:31| 6762:40:00
81 13629:16:47[8894:23:30] 0:00:00 | 0:00:00 | 0:00:00 | 0:00:00 [12523:40:17 28:47:51]12552:28:08
9H[3369:40:14|7679:14:03] 0:00:00 | 0:00:00 | 0:00:00 | 0:00:00 [11048:54:174 41:20:11]11090:14:28
104 3140:58:09| 7444:09:20] 0:00:00 | 0:00:00 | 0:00:00 | 0:00:00 {10585:07:29 25:32:59]|10610:40:28
114 {3407:24:08]|3061:53:34] 0:00:00 | 0:00:00 | 0:00:00 | 0:00:00 |{6469:17:42|20:53:45] 6490:11:27
124 13393:29:31/5365:56:11] 158:03:14 | 0:00:00 | 0:00:00 | 0:00:00 |8917:28:56]|26:52:16] 8944:21:12
SRR 17418 [3515:24:166927:45:10  0:00:00 | 0:00:00 | 0:00:53 | 0:00:53 [10443:10:19 27:30:48 {10470:41:07
27 12808:41:1417245:32:41] 447:32:30| 0:00:00 [49:35:48{49:35:48{10551:22:13 33:45:20]/10585:07:33
3413182:01:21{9809:00:25] 395:50:07 | 0:00:00 [121:27:24]121:27:24]13508:19:14 31:03:26 [ 13539:22:43
& =t [39319:57:41(62555:37:58] 1064:27:47] 145:24:39286:01:05| 286:01:05[103541:50:11 331:40:01| 103873:30:12
5.42 SGI2800,0rigin3800
02K Gl G2 G3 G4 G2S PO PO128
k1654 5 13:37:54 21:16:09 244:44:30 0:00:01 0:00:00 147:50:33 2066:04:56
5H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 592:17:06 12167:38:32
64 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 1979:41:19 | 21219:49:13
75 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 2109:36:49 8758:38:36
8 H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 3290:06:54 568:33:36
9H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 11260:29:31 0:00:00
104 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 16804:09:55 0:00:00
118 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 4616:56:19 1427:19:27
124 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 | 26150:38:16 0:06:14
SERR174E1H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 2616:53:44 5629:44:57
2H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 | 26649:26:17 14:52:11
3H 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 18169:41:13 4:23:49
& &t 13:37:54 21:16:09 244:44:30 0:00:01 0:00:00 | 114387:47:56 | 51857:11:31
02K PS it ETC BEE
R 1654 H | 9161:26:26 | 11655:00:29 | 20172:05:02 | 31827:05:31
5H141210:11:35 53970:07:13 | 28344:41:26 | 82314:48:39
6| 54036:59:47 | 77236:30:19 | 29318:29:12 | 106554:59:31
7H|60817:11:04 | 71685:26:29 | 68611:49:43 [140297:16:12
81 [57875:36:23 | 61734:16:53 | 41590:56:31 [103325:13:24
91| 47648:15:44 | 58908:45:15 | 38198:44:41 | 97107:29:56
104 | 52066:09:06 | 68870:19:01 | 54274:28:45 [ 123144:47:46
118 56519:47:27 | 62564:03:13 | 68448:57:46 [131013:00:59
127 | 66278:53:58 | 92429:38:28 | 44365:51:39 [136795:30:07
%1741 8 | 61080:37:17 | 69327:15:58 | 94809:11:43 |164136:27:41
2 166023:00:57 | 92687:19:25 | 32703:15:45]125390:35:10
3H]58795:12:33 ] 76969:17:35 | 40140:30:14 {117109:47:49
& E+ [ 631513:22:17 | 798038:00:18 | 560979:02:27 1359017:02:45
0 20 O



543 SX-7

SX-7 SN PN SN001 PN008 PNO16 gl ETC e
ERk165E4 8 | 2704:53:15| 442:25:51 | 0:02:09 6:30:49 0:34:24 [ 3154:26:28[642:13:49] 3796:40:17
58 (3826:06:32]1164:11:28] 0:00:00 2:00:45 0:00:00 | 4992:18:45| 30:33:58 | 5022:52:43
67 [4911:45:30]7456:09:18]|341:48:07]  0:00:44 3:45:13  [12713:28:52| 77:03:16 [12790:32:08
78 [ 4791:12:25|8310:41:52]323:12:05]  0:00:00 0:00:00 [13425:06:22] 80:44:09 |13505:50:31
8 | 4652:50:02 1 7931:27:34]930:09:14|  0:00:00 13:21:51 |13527:48:41{ 31:59:30 {13559:48:11
94 [ 5075:19:24 [ 1533:02:07] 779:04:01]  0:00:00 0:00:00 | 7387:25:32 | 44:36:17 | 7432:01:49
104 | 4535:47:50 | 1834:56:10]145:59:03|  0:00:00 0:00:00 | 6516:43:03 | 90:28:30 | 6607:11:33
114]5021:41:38]4100:50:43| 0:00:00 0:00:00 0:33:24 | 9123:05:45| 76:58:11 | 9200:03:56
12 4 | 4820:34:12 [10192:08:39 54:30:58 |  0:12:33 103:28:45 [15170:55:07| 45:23:06 [15216:18:13
SRR 1741 H | 4510:43:43 {10080:45:38 57:24:45 | 347:52:59 | 189:58:48 |[15186:45:53|617:55:43|15804:41:36
2H13960:09:44 | 5503:52:01} 0:03:01 | 122:51:52 | 1413:47:56 |11000:44:34|151:58:12]11152:42:46
3A15187:07:00]10613:28:41] 0:00:00 2:11:08 5:51:13  |15808:38:02| 121:42:22|15930:20:24
A 7T [53998:11:15][69164:00:02]2632:13:23] 481:40:50 | 1731:21:34 ]128007:27:04[2011:37:03[130019:04:07
| SX7 SN PN(ELAPS) SNO00O1 | PNOOS(ELAPS) [ PNO16(ELAPS) 43
SER% 16554 A | 2704:53:15] 264:50:11 | 0:02:09 0:49:41 0:21:48 | 4836:03:08
5H|3826:06:32 | 312:41:38 | 0:00:00 0:25:02 0:00:00 | 6644:06:32
6 14911:45:30}1390:36:36/341:48:07]  0:00:21 0:15:12  [16382:32:25
7A14791:12:25]1981:53:35/323:12:05]  0:00:00 0:00:00 [20969:33:10
84 | 4652:50:02 [2056:50:11]930:09:14|  0:00:00 18:23:10 [22331:51:24
94 [ 5075:19:24 {1247:39:34(779:04:01|  0:00:00 0:00:00 [15835:39:57
104 | 4535:47:50 | 805:25:21 |145:59:03]  0:00:00 0:00:00 [11125:09:41
118 [5021:41:38 783:21:01 | 0:00:00 0:00:00 0:36:44 [11298:17:30
12 8] 4820:34:121591:22:09| 54:30:58 | 0:03:31 14:04:48 |17831:47:18
SERR17THE1 A | 4510:43:43 [1419:46:26] 57:24:45 |  50:39:23 16:09:26 |16590:05:56
21 13960:09:44 | 1040:10:54] 0:03:01 | 17:11:09 193:28:07 {15514:39:01
37 [5187:07:00[1771:28:51] 0:00:00 0:18:52 1:36:51  [19387:18:20
& 2F [53998:11:15[14666:06:27]2632:13:23]  69:27:59 244:56:06 |[178433:57:42
544 TX-7
TX-7 PI PI016 PI032 gl ETC WAEEL
k16584 H | 1594:03:48 [ 3:49:51 | 4:06:40 | 1602:00:19 0:00:00 [ 1602:00:19
58 |6868:25:56| 3:47:59 | 3:43:30 | 6875:57:25 0:00:00 | 6875:57:25
65 ]7833:11:38| 0:00:00 0:00:00 | 7833:11:38 0:00:00 7833:11:38
78 [ 9640:24:53 [4520:21:02] 0:00:00 | 14160:45:55| 0:00:00 [14160:45:55
81 [18943:30:12[5361:37:18[ 0:00:00 |24305:07:30] 0:00:00 [24305:07:30
9 A 118943:19:00] 2626:50:56] 3:07:14 |21573:17:10| 0:00:00 [21573:17:10
104 |21734:28:39] 2:10:56 | 7:24:53 | 21744:04:28{ 0:00:00 [21744:04:28
11110457:26:07] 657:38:11 | 0:09:38 | 11115:13:56| 0:00:00 ]11115:13:56
124 [7709:09:32 [ 1598:06:46] 0:18:22 | 9307:34:40 | 0:00:00 | 9307:34:40
k17451 H [20916:31:51) 11:56:55 | 0:00:00 |20928:28:46| 0:00:00 [20928:28:46
24113319:26:52] 0:01:32 | 0:00:00 [ 13319:28:24| 0:00:00 [13319:28:24
38 [17125:38:30] 20:35:42 | 0:09:49 | 17146:24:01( 0:00:00 [17146:24:01
& 3} [155085:36:58] 14806:57:08] 19:00:06 | 169911:34:12]  0:00:00 |169911:34:12
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5.6 ¥ a 7ML
5.6.1 VPP5000

VPP SF PF SF001 | PFO16| PF008 | wvp23 | &8t | ETC [#E& &
SERR 1654 F 530 151 0 1 0 0] 682 0] 682
5H 463 485 2 5 8 0] 963 0] 963
64 306 439 0 31 0 19] 795 o] 795
7H 267 136 2 2 13 71 427 o] 427
8 H 260 121 0 0 0 1| 38 o] 382
95 230 231 0 0 0 1| 462 o] 462
104 158 88 0 0 0 1| 247 o] 247
114 205 96 0 0 0 0] 301 o] 301
124 322 295 1 0 0 0] 618 o] 618
SRR 174E1 B 238 178 0 0 0 11 427 o] 427
24 141 114 17 2 0 11] 285 0] 285
34 165 186 17 0 0 10 378 0] 378
& &t 3,285] 2,520 39 41 21 5,967 0] 5,967
5.6.2 SGI2800,0rigin3800
02K Gl G2 G3 G4 G2S PO [PO128| PS | A&t |ETC| kA&t
SRR 16554 A 4 4 22 4 0 29 24 0 87] 0 87
55 0 0 0 0 0 55 28 0 83l o 83
64 0 0 0 0 0 29 48 0 771 0 77
7H 0 0 0 0 0 37 23 0 60 o0 60
8 0 0 0 0 o] 122 1 o] 123] o 123
94 0 0 0 0 o] 296 0 o] 296] 0 296
104 0 0 0 0 0l 547 0 o] 5471 o0 547
114 0 0 0 0 o] 126 16 o] 142] o 142
128 0 0 0 0 ol 410 12 0] 42| o0 422
SRR 174E1 B 0 0 0 0 0 25 9 0 34 0 34
24 0 0 0 0 0] 555 9 0] s564] 0 564
348 0 0 0 0 0] 206 8 0] 214 o0 214
& = 4 4 22 4 o] 2,437] 178 o] 2,649] o] 2,649
5.6.3 SX-7
SX-7 SN | PN [sNoo1]PNo0o8 | PNo16] &3 [ETCI#EE
SERR16E4 A 333 174 1 3 25| s541] O] 541
sAL 479] 218 0 4 1 702| 0 702
68| 390] 408 27 1 4 830 0 830
7A| 244 283 34 0 0 561 0 561
8H| 371| 249 60 0 2 6821 o] 682
9f7| 271] 149 52 0 0 4721 0] 472
108 170] 220 46 0 0 436] o] 436
18] 316] 321 0 0 1 638 0] 638
28] 281] 191 8 7 1 488 o] 488
ERR1TAELA| 410 156 5 9 1 5811 0 581
28] 296 117 2 10 3 28| o] 428
38| 284 235 0 2 1 5221 0 522
& &F [3,845]2,721 235 41 39] 6881 0] 6,881

5.6.3 TX-7
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5.6.3 TX-7

| TX7 PI [PI0l6] PI032 | &3t | ETC |#&
SEER165E4H ] 301 37 17 355 0 355
sAl 359 3 2 364 0 364

67| 181 1 0 182 0 182

7R 111 6 0 117 0 117

8H| 101 15 0 116 0 116

9A4[ 101 8 41 150 0 150

108 182 4 23 209 0 209

11A| 127 7 1 135 0 135

128 179 9 3 191 0 191
ERR17T51H | 593 7 0 600 0 600
28| 562 1 0 563 0 563

381 333 3 1 337 0 337

A& & [3,130] 101 88| 3,319 o] 3,319

0 240
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6.3 FIFFEHK L CPU BRI DR

S3EEE SA4EE SSEEEE SGAREE STHEEE SLRHE SO
M-180 M-180 M-200H M-200H M-200H A5 745 6 745K
MY 2T A 28 2& M-180 M-180 28
BRAE A BisE
. 200H WA
B & F X 3HB AA 9 AMBLEA ® A ® A #® A ® A
180 HA
PA-DETAY - 63 176 192 183 198 199 207
OB E %
B P 48 70 69 91 94 102 110
LR 107 254 325 330 375 426 446
& # 155 334 394 421 469 528 556
B R R 1,087 6,071 6,553 6,721 6,305 6,170 6,316
CPUREFHFI A B 5 (FER) (200HZ #) (200HZ %) (200HZE:7) (200HZ:2E) (200HE#E) (200HZ: #E) (200HZ: %)
B E 929 4,666 11,033 10,230 11,938 13,053 14,799
il Gl 816 3,17 7,427 8,306 10,141 10,091 10,768
#e {5k Fl CPUR ] o ) 509 2,405 5,405 6,320 8,205 8,489 8,508
Vg TE e 41,521 155,980 183,840 214,847 239,771 236,519 226,727
71 7;;;;;&75 2 0 20 43 20 699 10 118
T S 2 FR B 0 2 0 0 3 3 0
& —E ARk 0 24 93 118 190 185 202
604 EE 6145 624 B 634FEE FRR TR FR2AEE TR
(~118) M-680H M-680H M-680H A6 34K A6 348 6 3428
5 745 $-8210/10 (~1H) $-820/80
E 2T A (1A~) $-810/10
M-680H 2A~)
$-810/10 §-820/80
BAES B A B
E & H R ® A " OA % A A ® A g A ® A
PA-DETAY ¢ 226 234 213 231 239 256 272
R E K
WO P 130 141 143 137 146 140 158
IS 464 496 520 515 544 593 623
& #t 594 637 663 652 690 733 781
B R HER) 6,016 6,368 6,444 6,091 5,694 6,768 6,749
CPURFRGF A H1 5 (Re ) (M-680HE )b (M-680HZ: #)b (M-680H%: )b (M-680HZ: #)b (M-680HZ: #E)b (M-680HZ:#)b (M-680HZ 2)b
] B 15,536 33,832/8,458* 9,880 12,439 14,694 16,622 20,606
ki ] 12,080 28,184/7,046* 7,978 10,418 12,347 14,626 17,846
#0E F CPURF I c(¥ ) 12,770 20,092/5,023¢* 6,624 7,872 8,300 11,975 11,874
Y a T0E 274,431 289,915 278,956 278,104 253,418 295,5038 346,987
74 7;,;;;; 75 160 39 4 7 3 0 0
T— 5 - 2 FRBEHK 1 0 1 0 0 0 0
£ — AR 206 237 223 211 218 248 229

a N RIAE T A RARBEORDOEEHEEDER A,
bHRFER X TCMEADREMIZOVNTIE, 51 2BRLTIEEN,
c:CPU B, b SA 7T VAR, Br ¥ —RBEHERLIRETRTEEAET,
dEryZ—2HERALEHERESSHRIL L LTV —REHENZHDTT,
€:5-810, S-820. SX-3. SX-5. SX-7,VPP ® CPU BRIz OWTIX, A H T —BER L~/ MBI OBM AR TT,

* T B iX M-680H 2

o 270




SRR A 4EBE TRk 5 EE TRk 6 42 R T B Tk 8 4 TRk O B FRR10EE
6 345K M-680H M-680H(~114) SX-3/34R SX-3/34R $X-3/34R $X-3/34R
S-820/80(~124) $X-3/34R HSP(1A ~) HSP HSP HSP
SX-3/34R(1H ~) HSP(1H ~) SP2(18 ~) SP2 SP2 SP2
HEMS 2T A SP2(1A~) HPC(9A ~) HPC HPC
SR2201(118 ~) SR2201
Origin2000
(10A~)
SX-5
BA™)
E o F X E: N A ' A ® A " A A A
PA-DETAY 3 271 225 222 210 201 188 174
OB E K
oM M 143 127 139 129 139 126 138
L S 661 589 601 597 574 609 566
& Eis 804 716 740 726 713 735 704
7,156| (M-680H%)  6,689| (M-680HR)  5,722| (SX-3/34R) 8,352 SX-3/34R $X-3/34R (SX3-3/34R) 8,579
(SX-3/34R)  2,101[(SX-3/34R) 8,506 (HSP) 8,293 HSP HSP (HSP) 8,587
B B R RIGE) (HSP) 2,133|(SP2) 8,333 SP2 SP2 (SP2) 8,574
(SP2) 2,022 HPC(9A ~) HPC (HPC) 8,590
SR2201(118~) |(SR2201) 8,694
(Origin2000) 3,570
CPUREFHFI A F 55 (RERE) (M-680HE )b (M-680HE: )b (M-680HE: #)b (HSPE:#)b (HSPE: )b (HSPZ:#E)b (HSPE: )
# B 21,153 18,311 21,781 40,358 58,425 73,910 76,804
# Gl 19,110 16,027 19.393 37,446 51,499 58,650 67,159
M8 CPUSEHc(RP ) 12,491 16,306 24,781 156,076 207,790 262,365 273,575
Va T0E K 297,638 227,650 107,194 84,102 70,308 51,738 45173
74 ?ﬁyﬁg&ysi\ 0 10 10 7 15 3 13
T R— ZHRBREE 0 1 1 1 0 0 0
¥ — ARk 282 267 306 275 279 331 347
TR 11 R TRk 12 4R TRk 13 SR R 14 4REE TRk 15 SREE Rk 16 4RHEE
(lsfg’;"%) VPP5000 VPP5000 VPP5000 VPP5000 VPP5000
$X-5 $GI2800,0rigin3800 SGI2800,0rigin3800 SGI2800,0rigin3800 SGI2800,0rigin3800 SGI2800,0rigin3800
SP2 $X-5 SX-5 SX-5 SX-7 $X-7
HPC SP2 SP2 SP2 TX-7 TX-7
SR2201 HPC HPC HPC
Origin2000
& 5 R ® A oA A A A " A
FA-DETEY 3 166 156 148 144 119 154
OB E %
O Ma 125 101 100 104 89 83
L 539 534 504 479 449 516
& 7t 664 635 604 583 538 599
(SX-3/34R) 6,365 | (VPP5000) 8,234 | (VPP5000) 8,492 | (VPP5000) 8,506 | (VPP5000) 8,553 | (VPP5000) 8,502
(SX5) 8,301 | (SGIR) 8,319 |(SGLR) 8,422 | (SGI%) 8324 | (SGIR) 8,545 | (SGI®) 8,496 |
(SP2) 8,375 | (SX5) 8,496 | (SX5) 8,558 | (SX5) 8,391 | (SX-7) 8,524 | (8X-7) 8,451
(HPC) 8,363 | (SP2) 8,492 | (SP2) 8,555 | (SP2) 7,118 | (TX-7) 8,525 | (TX-7) 8,489
(SR2201) 8,381 | (HPC) 8,490 | (HPC) 8,555 | (HPC) 8,386
(Origin2000) 8,380
C"U“if,tg%fﬁ*% (SP2 Thin )b (SP2 Thin Z:H8b (SP2 Thin )b (SP2 Thin )b (TX7 H3)b (TX-7 &)
i B 97,788 249,405 251,785 237,872 278,177 341,788
Eid G 79,964 209,393 234,866 229,401 277,697 321,796
%ﬁ?ﬁg%%%m 239,671 619,294 678,128 2,030,643 1,785,877 1,762,818
U a 70 40,697 58,685 70,680 55,522 58,784 28,968
74 7;*;;;&’9“ 14 18 4 15 5 4
?gﬁ';;g 0 0 0 0 0 0
17— Ekd 347 391 302 302 281 284

aENAIAEICIEIT A FAREOTDOERESHDETA,
b:HERB I OMEBOEMIZOWVWTI, 5.1 Z2BRRLTLIEEN,
c:CPU BE[E], ML bTA TS VMR, B ¥ —(BERS R ETRTEZERET,
dEr¥—2FRALEHBEICESCRIE LTV Z—TRHESREZHDTT,
e:S-810, S-820. SX-3. SX-5. SX-7,VPP ® CPU BFfic oW\ Tk, AW T —BH L7 MO 2T,
* T B¢ i% M-680H 24
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6.5.1 VPP5000 fi~v==7 /v (BAFEWR)
(1)  UXP/V V20 Online Manual ( B A&FEAf)
(2)  UXP/V Fortran I F5E v20 A
(3)  UXP/VFortran * v&—TRHE v20 4
(4) UXP/VFortran 70257 N K7 w27 V20 H
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Interpretation of Vibrational Spectra of Proteins by QM/MM Method
OpF HEw (CRALKRZITHT)
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DD, —HOWbWD “v—H—/NU R BERAWEAY — U BEBHIRBRICEE D Z L B8EL, ERT—
ERAEFRL > TWBEREHSITTEAHE TR, £ THA X U0 HR EDEERS T ORI A7 k
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DN, BOMDE LRI ESE ST HFE (MM) CTHETS QMMM #HHHE%1To7, BLUF # 2 /0F
I OWTERER DT Z € (FAD. flavin adenine dinucleotide) DETF /L& LTAI 7 I Z AW,
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Z LT, BLUF # U R BICHERITSH L 7T B0 C4=0 AL OAEREANEL 25 (I3RS L
%) &3iZ, N10-V EFNVEE D OEELARR E N T,

4 FER, HRERELLITITE

*{F%F, El-Mashtoly, BN, ¥&H, 8K, LN BAREDYIEZES 200444 12 KHEEESZES
KA, WEEF, HRE, /NI, LU AARAYMETR 2004 F 12 0 RERERSES

i, MR, B, K, I BAERRE 85 BFER 2005F3 A MRJIKRE

% Unno, Sano, Masuda, Ono, Yamauchi J. Phys. Chem. B EIRi|+

unno, Kumauchi, Hamada, Tokunaga, Yamauchi J. Biol.  Chem. 279, 23855-23858 (2004)
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Numerical study of Spectroscopy
OB &R GREBRFERZHEFI R
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EOREMTINCHLHEKER b T-ND L kol, KFATIIEBE, BWETHFAFITRAZEDL S iR
DHENETIHN, HOVERIEAHE LTE I Vo ufFRBE LN D0 EFHT,

2 WHHEFIE. FEFE

g, W8I 5 MO B FHE 2T, ZOBREEC, BT - BENEBFEF V%
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M EHET DI, REMITIIEZERDILERSH Y, NRTRTIX 1P INOF—2%2HB5012,
BHE DT < BT MR L LT TR Ie GBI 5 5 TIEEE R I N2 A5 3 5,

3 HFZERE
MRS B EE., KB TOZRTHNEALT M EUTICRT,

t2 t2

2 &%

kT=0.215 TD 5 ROSEEEE kT=0.155 TD 5 IRDOIEBEE

4 FRER, HRERELIITE

Yt Z—ORAERE AV TT o 1T RIS T 28K, HIRERIIS D L 250, £, FFLUNICH
XERHTITETH D,

U 140
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Relationship between molecular conformation and EAG activity
in fluorinated pheromone derivatives

ORM &— (BBKZE - THH)

1 #WsEER, AR

7 0 R URBEBOSTROEIRERD HFIEO—2L LT, 7=uEr 207 vy RILFEAEROE LB E
11729 FEEH S 2o b T& . &L Z2AM 7 v RIKIC L ATEHELOEIE A KiX, & <400 TR,
FTxix, BH7 =% eldanolide D7 v RIAEFEMEIZBNT, T OO 7 =0 HEERSTFHOT7 v Rk
ALCIE T B EE DB, 2hb 7 v RILBEEDS FRIBOBEEAMN 7 v B & o TET B 0E
PR LTWB Z E2H LT Lis 2. AREER, = OHBIBIAS eldanolide SIS D 7 = & v —fRICD
WTHRRY SLONENERRTI-DIC, 720 RUOFO7 v RICFEESFOHE— KB TR B E
(EICBENBEKE) 2EoBEMTEITRIZEEANE LT3,
2 WG, HEFE

£ H 7 = 1 F (354S)-4-methyl-3-heptanol(1) & F DK A4 » b7 v RALFEEKRIHICO>WVWT
B3LYP/6-31++G** L~ )L CHEE R (b & IRBVFAT 21T o 72, (K1)
3 WFFERE

BB TIY, REFHOBEEZET s-bT U RE LERD, 32H5 7 V2 —/ Lk O MBLERMEAED
HEMRMHENZETL, FOEEN 248~ 7ou®r 1 T}, 3OORENMIITERECEAINDD
WXL, EHEORE KT LY v Rb 2 TiX, BEOEEIC HAHRERIEFTIHEANR LN, $s,
TEMRHIT OB 3 D EH XY — 131 L 2 OFHBR b DL o7z 3). T e EUIRIEC BT 5 #HELITIAE
EITHTHD.
4 HR, HREEEZIITE

1) F€, b Eur J. Org. Chem. 2004,406-412. (&% 3CHR)

2) B, Renou, (F# Eur J Org Chem. FHIRIH. (eldanolide % {4 o fic HEMRAT)

3) B, i B AR 85 FHIFES 3G7-25, 2005 EEMFSTRHE M p1410. (1,2,3 OEEEFEHT)

4) By, P PacifiChem2005(Hawaii)lic CTHRETE. (1,2,3 DEEEMHHT)

8 8 8
H H FF RE
1)2\‘3/'4\5/6\7 1)2ﬁ3/'4\5/6\7 1/%5)6\7
OH 1 OH 2 OH 4

X 1. £A 7 = 1% (38 4S)-4-methyl-3-heptanol(1) & ZDRA ¥ b 7 v BALFHEE2,3)

G+ G-o
1.2% H if
Et H Et H Et H
H
T G+ G-
G+ L
49.7% 39.5% (O-C3) conformation
3
Pheromone Weekly pheromone active activity not estimated

X 2. (3S,45)-4-methyl-3-heptanol(1)& Z DRA > b 7 v BALH BRI TS, RETLHOBESL
ETshTF U RE LD, 72—V kE BT 5EEREED AR,

g 15 0



F/ R5—)LfEETHOI Yoy - BE{CEREEEDOHR

Study on interface structure between silicon and oxinitride
in nanometer scale
OXRFAM (R LIERF THE)

1 BIEER, AR

BEFBEESEX 2DV a L BT, RiEWE, REBEOH L HESEERMARETH S,
IS, B X BICE T/ )EEE  (XPS; X-ray Photoelectron Spectroscopy) S 7R BHT HiETH B A8,
XPS A7 bV &V FMRCERAIRBEZ AT, T 51213, BHEFHRERILETH D, BIfE, MOS T
NA ZDEEEICTT, N, 77 X=Xk 57— MBEIEROREELATThbI T 5, ZOE, BLEPIZ
BAShZMEZRBECFARED 7 — MEREORRMEZEA T 585, € OFHEEIC OV TIIARAR AN
%V, £I T, AFRTIE, BPEEEOREL AL L. XPS T IWNT 7 OB —FEHERED -,

; - ; 1.4 10 ————— . ,

2 WA, R £ 1 o VIR

VY a v EEEOREEIC X B b BB g 11t
Nls 27 LR R~ MARE LIRS, 398V %5 :E 23'
EFTBREL—IETFTANTA Fﬁé SisN IZxt &S 5, % 4000
—J7. F48eV B R AFANCBIM SN D E—2 (Nhign) I g 00 Pl 4.82..e |
LTIk, ZOREBHERRHATHSD, £ T, AR TIEL, 404 402 400 2308 396 394
STETNVERD, XPS AT KRS B4 A1k Binding energy(eV)

TRNVXEASCF OFEBICEVHE L, AT v 7 J AT, 1. BRZE(MIED N1s-XPS A2 kb
VWN RT ¥ ¥ v RWAEBERBEE T v 75 A deMon % v iz,

3 HFFEECER

Nhigh (B8 L Tid. #{b#E D 600°C-UHV 7 =—/MZ LV HBT 2 E, FRHGBMOER»LES LY, N2
BT 2ERMBN TS Y, 22T, FFRNEN-NFEEEHFOFFEREL, Nls a7 Ly 7 b
R L7, ZORR, TRIORTLEY . Niygh PHEE UTIE, HSi—N=N—SiH; HiE3 f biEVMEL 5 2
DERDNoT, 5%, SOLICRFEED, Nhign Wi OMBITEST 5,

EF BT | (HSirN=N-(5iHy) | (HySirN=H-(SiHr | (HySiy-N=M-(SiHt | (H,Siy-H=N-(SiH,
Nis J7 L~
LEtE S 403.5 410.7 407.9 408.7/409.8

4 FF, HBRGFRELITITE

BURDOFFTRERICB L Tk, BETFERL, 4%, 5IEkmE. I eiked 5,

1) fEf, vV arF 7 7 ad— No.bl-2,p8 (2004).
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Theoretical Studies on Metal Complexes
OBl FHrE (FFHEIEXR)

1 HER®

BRERBMEET., PLOSROEHE,. BRE, B FORBBICKY SESERBEL LD, 2hETIRE
ELTHERODTFER > TERER, 4%, HTRHAIHOLAIERBLIC4AEBKOBBER Y 7 A X —IC
B3 20T 2 HERAE U, SREMEIZKIT 2 IFRROFHE TIL, HEBHEEREGDEHZE (BSSE: Basis Set
Superposition Error)%%, fiEx ORENRD B, MEEREE, 30T 7 7 A —HeyNH;, Ary/NH; IZ 200\ CRE EH
EEFMICRAI LT, SEEXSDIC3HTI FTAF—Ney/NH; ICMA T, HHRET VBT ZRIETH
MEND 35T T AF—Ar/(NHa), ICDOWTITV, L OEMICBIT A5 FHRT vy VEHEL, WL
DNDREWEERTT LT,

2 WFZEGE

FHRIIFERBRMN T T 7 1 7 A Gaussian98 1 & O Gaussian03 THi7e o7, SHEFEIIINE TIToT&
7T 7 A X — L [AFE MP2 ¥ CEEBI%K X Dunning 5 @ aug-cc-pVTZ & i\ 2, 3 017 T A ¥ —Ney/NH;
DFIETIE, Ny W FL N B FEDOHT I T7AF—LEZ, HlixD Ne, & NH; OEEEICOVWT, JFTMH
Bt (R, & NH;, RER) 2B(LER, 3HFI TRAX—DORT U U VB EER LTz, £72. 30T
T A& —Ar/(NH;), Tid, (DAr E(NHy), E D255 F 7 T AFZ— (QA/NH; E NH; & D253 T 7 FAE— &
EZDHZ LR A Oy TFRIE M CHEEATINVE —DHERIT o 1, EEEKERES b E~EBSSE:
Basis Set Superposition Error)fi I£1%, Boys 512 & % counterpoise ¥k TIiTo 72, KEMBEZ R LD BIL, RE
BETFIC &V RERAT 21T 72 o 7,

3 WFFERRE

35T 7 AH —Ney/NH; DRZEMHEIET, Ne lTDOMEIX, 7T E=T O3 2ODKENRED FELHIZ
MELTWS, BBt SN 7FFHEERX R(Ne-Ne)=3.2A, R(N-Nel1)=3.3 A, R(N-Ne2)=3.6 A TTHY, =
® 5 H R(Ne-Ne)ix 2 43F 7 7 AX —Td 5 Ne, DA THIFEHE R(Ne-Ne)=3.2 A th 5 LiFiEF—HLTWBZ &
NH, 33T T AH —Ney/NH; TIIMEEERE L7z Ary NH; & [FER, 0 RRTHOMEIERBI 2 K
XL RoTWBZ LBbND, (7o, HHARFRLOBEIME T E=T D C;Hhit. He,/NH; DFRAITE
RLTWVWANR, Ney/NHs, Ary/ NH; TiEH70° < HWNZARoTWEHZ eRbholk, —FH, 3BFIFAE—
Ar/(NH;), T 2HOREMEN B/ ONTZE, EHOLT UrE=T7T A TREOHAERAIIKREL, TvrE=7
DS OEELT =T 2BEOH D LIFIER L TH D Z L Rbhotz,

4 RER, HREEELLTTE

S, W, &R, MEE, 827 MERLERER S 2004.12 (o< i)
XL, B, 527 BHERILFEEERS 2004.12 (o< ) .
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FRAFERVEESFRFOEFEEFEOEROTR

Theoretical Research on quantum transport properties of single molecular

devices
O BLEEH. ZmiE, FRAX (BXEr/ #HI)

1 MRE®H, AR

WA, BRI A RO FIREZEK L, £0a ¥ 7 Z U AEFHWTIERP2END LI
o TR, UL, avyZ 77 AOERNZFHHZELS, BEAD =2 bFD, EBRITMEZREEL
TV ONEENPTIZRV, ABIETIR, BAFRBRO ¥ 7 U A%, ak— L MNERTHERF
BL, BBLOEATERIZE 22V ¥ 7 2 ADELE EREMICERT D,

2 WG, RHETE

BIREHED 1 FIETHS DFIB %, FPEBRRTHIEHB—r T—BHBRICIEEL, TOTr ST A
ZHFE L, ThEW., BSOS TFORNSTF R XNar F 7 2 ADHER T, HFHEEIZONT
%, BT Gaussian98 Z AW TR L Z To7c, MEME HEAE Au(11l) mE L, oF &L Au-S R R T
waeETHL L,

3 WFERE

Michd LR 2BEOERS FIZOWVWTHREL
AT, BT AR T, ARSERV2ERAZED
DFTHD, ZThbd fec-hollow YA k TEMEFE
BLEBADEaRL T Ra Ly Xy 7B R ENRE
., 32x10%4.1x102 Gy (Gy: BFavF 7 F v R)
Thole, ¥72, TNHD5FFD fec-bridge ¥4 b
THEBETD L, a v F 7 A3 1.6x10%,2.2x10% G,
LYWT D LB mhotz, TDX D REZ, RV
BUOFA— NI T HERBHETOHRES L
TEY, B2 OHEFEORYUEIHATE L,

11 HOFICLDHFRER

4 FER, HBREREITE

A PN
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DFDBFREESFART L

Molecular Electronic States and Molecular Spectra
OF® X, B 7 (BRIEFKP)

1 WA/, AR

Bx OWRTa Yy NTHE, EPBEESTOBETREBROZALOMEEAEZHALMCL, TOAEKHE
BEET VO L B % B L B2 21T T 5. SFEER, (1) £HEEES ) VOBFBEIX
JRCBT DD TFMEB L O TFRAEREEORENCETBHED, 2) ¥/ VEHMEHE L TCOAKETFBEITS
WROEEICEET I 21T o 7.

2 WS, RHEIIE

2.1 AEEMR ) COBRFBBIISCET 20 FHE X O FRARRME ORENCET 557%

WRETNRELT, -4/ hF¥ /2 (0Q) L MeOH KUY A F)VIRFE (DMU) D41 FIAEEAR,
BIUORRBRICELGAETS OH ZEBRT U M I% /7 VHICALN A TFHNAREARERA V. Zhb
¥ ) VHEBTAEOKBREGEEEROBNIFNHREZBEZICFEMTIEC I VML, Gaussian03 7’1 7 A
% V72 HF/6-31G(dER & U UHF/6-31G(A)EIC & D &R L & DFT LSV DR AXF—3 R 2T o 1.

22 x/ VEHEE L TOAKEFBEIT T AVROMBEICET 5%

SEREICAKBSEEOX ) VEEBERILL, 7=/ —AH, TAa—VECREEBRESY KRtk L
LCABRBANEFBRNCEEBET ABFBEEFNVREBEL T, ZOBXLFHRE L HNEHRE
2179, ZThODBIFBEISOMENIC, 2.1 L EEDOSFHERE 21T 7.

3 WFFRECER

3.1 AENEMX ) COBTFBERISICEIT 540 FHEB LU0 FRARERE ORENCBET 2015

0Q BILED L FRIAKFBHAMADOHERNFB L = b o ¥ —KERAREERERS AL FF 7 VD
BETBHZHE L TCWAZEEHLNC L. £, D TFHARBRBERTIE, 2 TRICBIT A ARBEICK
S>TEFBIVHEEINDIDN, DFHMABRHEAOBREGLERY 2 ATy 70 1 BEFBEXETHEZLEH
Bz LTz,

32 X VEMERLECOERETBEITT VROMBEICET A

BB EICEEENZF ) VEN, T2/ —NVEHEPEEL L EABREESOMIITKEFEL TANT L
7y e VEMICHRMICEFBEITAZ L 2ALMNI L. ZOEFBENE, Marcus Bih & RO EN
X v oMfif Ay L REREROMOKERAICL > TERSH, TRAAF—INXLTHBZEEZHLNT L.

4 FER, HREERETIITE

% (1) N. Okumura, B. Uno, Proc. Electrochem. Soc., 2004 (10), 189-192 (2004). ¥, B4, F28 L7 bt
—H=v 7 IR M) RS, 2004, M.
*(2) K, A, FE, B50ER—Tus T T 4 —BIUOBEOILENRS, 2004, FUEL.
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LRG0 ab initio HEIZ &K AR
ab initio Study on Chemical Reaction
OEM—, BB D H, MTAREME

1. HWISEER, AR

7u b UBEITR D ERNRMZRIEDOVDE DT, 7Fu b UBRSFEH LV FRNEBEIT AT L
WO BMARRKISETH D, ZOD, WESCHRBMEITGE L TBY ., £ 0OMEMTbh TS, AT
i, ZLOPBEFOZLTHMON TV T B ORIMREERAICERE L, TOXA =X 2%FEHEH
Bli, oy, TrxitdEhd Alcesaponarin I & ZOBEYE (Fig.1) % AW, FHiERETDS
FRARRES (A, B) o7 v brBEIZRESIEEL ab initio FHREICE VLM LTz,

A

|—-|
OMe O OMe
O‘O ;
OMe
Aloesaponarln I v
Fig.1  Aloesaponarin I k%@%ﬁ@%g 20000 4 ;w'faxl—m’"—_—— 333‘;222'330{: 2
15000 g
~, = N, “\ - -3 18 ;
2. Mg s, HEFE “10000 “d’ Taexte o s
Aloesaponarin I & % O BEMH D 58 AR X 5000 1 N g
N7 RV EEHRAL FA(Fig 2 DREIEZS 7 1~ 9 . WA “
L A B 200 300 400 500 600 700 800 900
FHUEEEL LTIV, BARTINEOREY T Wavwlength/nm

NELT, 9107 ==AT >y bRV ERWE, Fig. 2A10esaponarin1 DRML « BHRT bV
TazYR; U CDOEFLTHHLEW(Fig.3) %

HO o
Gaussian03 Z iV T, CIS/6-31+G**//HF/6-31+G** ~o N~ OH
< L, ‘O NOS0Y
O mode3
0 oH

3. ﬁ%ﬁk% o model1

FERETIE S e FUoBEBINEZSE, AT R
U7 NERTEREBHN D, EE. Aloesaponarin I |
IEAHVIZFig2 DX HICA b—27 A7 b ER$H
HRBRISND2, LAV TIIRERFINEIIES Figd 7TexdhRI oo hrB8oes L

TEDIFLE/PEIWV, FHHEFERICE D L Aloesaponarin —_—

[ TADWMOT e M BEIZ L L & RIKFE— Sf---hn” e

B x oo SRIBOZFAF—RRENT B, B O SF — T
ToTE FYBRTRBILE XL T EERT S @4' 1 \i proton transfer

(Fig.4), £Z T, —EOHFTIHAOEBLOLTRIE 8 ;

REET T F U BBAES DL E2bhE, Fu kvl B ﬂuore;scencs

BREI LRV, LAYV TIE, A =7 AT 7 2| absorption i
FERTEIBBRAMSh2NOTHS ), 1! vy —4]gﬁf
4. HR, HEEBEZIITE ol —1 £~ “back proton transfer state

modell model2 model3 model4
S. Nagaoka et al. & 1 flf. J. Phys. Chem. A #&FiHF Figd. TT NV ORHEIRE DO = RV ¥ — K (—HIE
L, S FRERAHRSICTRETE RE&. CIS/6-31+G**//HF/6-31+G**)
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BAF U5 SHhIVRBIZET B RIGER & EBRYDEE & REH

Structures and Stabilities of Reactant and Product Ions in Anion Radical Reactions

OkH B wafEE, Rl ¥, MNE . CERBRE)

1 WHEER, AR

SABDAA A2 T VAN T, TR DCO, DERREAME & L THRET 5 [(CO,) (H0),] PETHEE
AONITHZLEHNE L, MAEREICT|&BE ab initio FHHREE M L. FRZ, AEEIZH TR & odt
[FIEFZECHIRE LT2[(COY) f(H0),] PIRINICHFREA 7 bV L EHRAER L LT 5 Z 12X Y, [(CO,) {H0),] N T
DA F a7 (CO B D WE CO.) B DOKFHEEEIET S Z &% BHE L. AKRIZ L - TCO, NETHHEERE
I LT RMICREILT D A= R LEHLNIT B ERTERANTH S, 77, (CS) IOV T b E R
{b&EAT o7, (CSy), 11 CoSy, CS,y oCS, 72 EHHMOBEERMMDFENERMIN TN D8, ZOREITIIRZITEL

Db b, Y ﬁzv»—j’fﬁo TeIRBER Y DV, HBET AT MVEORIEREREMRL, B—AfICEE
T 5 BMAEE RIET B 729DIC ab initio FH5H % i LTz

N - N 1:2
2 WG, BHEGIE &
({ 0.04) Ciwoa) (oos}) c
[(COELO)T IV T ik MP2/6-311++G(d,p), (CSy)y *&f o8 ol 0o
(2D Tid MP2/aug-ce-pVDZ L~V T it « #RE) 1o [AH N e bl
FAT&AT o 72, [(COWH0),] PEEE T Bl L5 2T oz 22
—(VDE)EDFEIZIZ CCSD(TY/6-311++G(d,p)s (CSy); P 8 _03 e wsn @Q'ﬁf’z’mg"’ff)’ LS.
VDE FEICid MP2/aug-cc-pVDZ %AV Ve., #ETny 9°F 7o L P
J AT GAUSSIANOS % L7z "Fhosm <° 50D Neom, Q 050
[AE=0.06 eV] [AE=0.07 eV] {AE=0.06 eV]
2-1 2-0 2-Im 5-1 5-1
3 WFgERR 31 Mi 32
(-0.60)
(0.02)  (-0.02) Q 7S o‘(-o 02) .
[(COYH0)] P(n, m)=(1,1)-(3, 2)\!1’)11 T, #E 9 (095) P g;)'(.?_ oo v \, (093) (§2)\C;’°“)O
84 FEOHEERMEIC I T D REMENE L. 1% ‘ dfm ow T e G 1000

BV CORBIITORRETNOMOER <7 &, QD QI
]\/l/&ttﬁﬁeﬂ‘é & J: D IZII uﬁ—@_%iﬁ%%(n [AE;MISEV] 18.3 1.651, ,;:j 1675 113
mBMEEDART bAx v Y7L LTRELE. 2O/ 1, [(cc s

Binb, ()BE Ly A AERTIE, AOTFNERE Pt o CZ"’B*’ e
CO, HAHWVNE GO, A A a7 IAR U TERERIER I NS.
(i1) 2N b DERBHATIMER AN b O % XRT 5. ol OTBT0, 0 JZ gwg
(iii) n=1-3,m=113F CEREHEFFON, n=1-2,m=2 Dk foz1 S aTos e 109
AEEII =3, m=2 TIHREFEEINT, 1337 LKy \% 20%4G o om0 - ;h-(;;,)
U%'Iﬁm%ﬁ)ﬁfﬁ‘z é hé f:ﬁ Enbihrotz, v A% VII
(CSY ITONWTII 2 1R Y 7 DOHEEHE b7z, VDE DA e
5 & FHEAE & DR, 1 L TUNCS,), D SOMO & tfiFi~ 5 7 2 o b 2.(CS)y OREKERIENR

T D SCCS DLy FHE & DHHEZFNS Z LIk o T, B—AHIZHFFEL TV A(CS,), R AIT A 4 —2
TR CS, o CS,VI B L UMD T 7 =42 CS4 (o, BT T B LR L7,

4 FEFR, HRERELIITE

TR B, 2004ﬁz9ﬁ*ﬁl‘l, A, E 73<EH ST HBERA RS, r“%, 2004 /-9 H &A1, 0, W6, XHE J
Chem. Phys. 122, 094303(2005). *Aail, =7, HM, ikﬁﬂ, J. Chem. Phys. BT 7E.
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BRI SRS —DOHBAMWBEEREFA1 TS v I AOWR

Structure and Dynamics of Solvated clusters

OFEER—. BHMAF. FHKENE MHEH BEREE AR

Baj

1 BFEER. AE

WIHBEIRE LB ERSRA A OBIEL XA+ v 7 Rk, N7 BIEP CORBEMET 280
BREMBEANCEMT 2 LT, FFFICEEREMOERE 25, AFETIE, [HE7 FR2X—HTOEREA
v O L 7 OB IR DERE BB IDIC, AL F oMy 5 X2 —DYN A A1t gt
BIUONBFONEREED TN D, RHFERETIE, 2hbOERMIHBHE RO TROEREB S 729
2. RS FIEIEIC LR D7 5 R Z —DE L BT ALY "V OREETT- T,
2 WRRGIE, BHEFE

AFRBTIE Mg, Ca & Nay DAA AL KFII FAZ—1Z2oWTC, T4 75U —HOD Gaussian98 & IV TEHHE
BT, R o EERBEIE MP2/6-31++G(d,p) TH D, Nag(H,0), (=1—3)DHET A7 MLOFHE
X, FEJEBI%K & LT MP4/aug-cc-pVTZ & B3LYP/6-311++G(d,p)%& AV 72,

3 WFFERR
ne \*“ (1) REOEH OMIABE
153 &R AE TRz 5&@@ﬁﬁﬁ&&0ﬁﬁﬁ%%@é&
f B %5 T LS TR 5 725IC Nag (H,0), OIBETFHIE
.1w ﬁ%ﬁ%%ﬁot\N@@p»@s@@%%%x«abwf
flal € {7.46) AA Z“V%E’Uiﬁi&(llzg)ﬁ‘B*‘&EE%%(IZZJL Hp o b R R
® B2Z, . 22 N ~DOBBICHY TS A0V FE2EAILTE,

7 GAE =YL AOWME L bz, FHEEREBACE,)~DOE
BREZIAX—VT7 ML, n=3 CENV RIIHETZDIC
* U, FHEREREEACE, . 22 ) DBRITIEL A SR
—VT7 FERIRV, ThbDBEERARY MEERIT 2
721, Nay (H,0), (n < ) IOV TR ERE E NETBEBOHER
HEETo7, MLITRT X 512, KO FIXERELD Nay D4
D Na {2, ORI HBRMICKE S L, Koy Toime &
% IZ Na-Na [ BEHES NG 5, n =3 T, A% T4 Na-Na iz
SERICAD T ATEREERIREE S TR S T, MR E 2 B &
7% n=3Tik, Na —BEDOHEEMEIE 60,75 Na “BEDHKES
BB (o )~ REEHE#E 50,28 Na 10 s BuBICELE L
FEHENEDHET D LB R L, ¥V A XOKLEEHE
a) €, (20 16) LGRSO g B oo T, R TR O R B A £ T L,
X 1 ZORERMND, 7T AF —HTO Na, DFREEEBLS & BRI &
X TW5B EfEm LT,
Q) ERAFVOBIELRIGE BEMA(FTI VIR
7 FAZ—RTOEBA A OBAGIERITIG DBIRIBE 2 BT 5 72012, Mg(NH,) ,ic2oW T, Ti 7 7
A7 7= PL—F— (800nm) EHWEEHT A A ALRBOBRFEITV., BRBROMICH ZICLLTF
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DOBBENEE LRI EEHLNICLE,

Mg" (NH3), —>Mg”(NHy), + (n-m) NH; (1) Mg’ (NH), — MgNH, (NHa),, + (n-m-1)NH;  (2)
W (DX A A2 OARGEE T, WEQ) T, MgNH, NHy), A E IR TR EN D, Mg (NH;),(n23)D
B FERIR B~ D YEFIE TIE MgNH, DA Z o T2 &R A A4 v OBILRISITR Z bRV Z L BB L TR
STW5, #oT, n23 OBILIEQNE. —fliA Z > OFEWVEIFIREE THE — 1 4 U LIERR & 3A L T,
Z 2Tk, BEREEOBMBEIERL L O LEEO Zo0RBOBABROIEREE B DI, Mg (NH;), 22
WT7 = b b L—F— (800nm)%& V7o R Y F-Fu—TFZRE1To -, MgNH, (NH3); DEFBIZE/L X Y fih
ERTBDFEMIL 800 fs LB/ O, ZORFREIL, BWHEAI Lo TIRIBAIEF ICRE S BB Sh, EE
REA~OEIEF BB OEENIEFICH BT LERL TS, i, ARBERY Mg (NH,); 1 421X, =0
TREBEL/NEL R, BEEMITEA A Mg (NH), DRIE%E ORINEEIZHYE T3, ZDEEELD
BREERUE, 12ps LB DN, /o T, FHERIBODO 7 T 2 & —(% 800 fs TRERMBICNEIEH L, REEM T
WIRIBICR D, E£72, n=4 OWBEHRECHMHMER X7 PAORERI Y, HFRPICIE @+HoRsEoMIic, 121F
Zx R F—0D 800 nm IR DENG+DEEINRIEL TV D, Y LORR, WEERED Y 5 274 —13Z
noDREMAEEE LY, LROBEERMICIZGHDEED O @+OBE~DO BMHLBRE L E TN L L.
BE, ZOBEMEAFI v 7 AT HDIT, (G+1)E@HOEEDIEMEBEEEDFHE 2 ED TV 5,
(3) &R FOAKFERE
LiH,0), 507 Vi Y &ERIFET 2 &Kk T AZ—TiE, 4 MU LOKSTFOBRAMICE Y, METF(ns)3 7
FTARAF—NTHRMZA T ML L, £ AU 5HREBBAERT 2 Z LT 4 OLIRTOHER TH L MNIZR > TV 3,
UL, BBEELLs MglRF2BDELETAD YV EEERTCRIOA T MLIFEZ AV LEELLE
UbhT&T, ZORMERIET B 72DIZ, MgH,0),. Ca(H,0),7 7 A F —DBETFIREOHIEEZIToT, Z
TRV —BETCERLELINLD I TRAEZ—IZONT, XA A ULIRBORF 21T 272, MH0),
(M=Mg, Ca, SO A A MLRT > ¥ ¥ (P, LIETORER U L S $HLL EDOASFHNEN TS &, IP
B—RDME LY KOXBFHHOLEWEGB2eV)E—BKT 5, ZORKBRIE, 7LV ERBOFR ERERIZ,
HREARA T ABEI o TVB I EERIRBLTNS, TRHEDT T ZAZ—0 IP DY A KM DR
it Mg DR THMBIZROND X 512, 4 fHLL EokyT o
BOLCIP ORMBARWOT B R TH D, 2OV A A%
EHIFHELLEBMT DI, 77 AT —DBEHREEE
HTWDB, K212 Mg(H,0), DHERZE T, Mg T IXEAR
W C, 048 eV WEE LD, n<d T MgKaFRIE D AKRSF BoO

KFEREDN

X 2 B, KFBFHEXRY NI &b o7 1E da DEEEL
25, BREORAAMEBEZ 372012, Mg-O BE0REKE L7105 4d DEE~EEEBSEZ 2 Z L B3T3
Ehd, BHISH TS POSEAREEZ, TOEBEZRRLTNELEXLND, T OHEEEERIET
BlDiZ, BE, SLICKERYA XD TAZ—OHEELBETREOHAEZED TV,

3 RFR, HREREIITE

*1. N. Okai, S. Yoshida, K. Aranishi, A. Takahata and K. Fuke, "Multiphoton Ionization and Oxidation Processes of
Mg-Ammonia Clusters”, Phys. Chem. Chem. Phys. 7, 921-929 (2005).
*2. A. Fujihara, C. Miyata, and K. Fuke, "Microscopic Dissolution Process of Na; in Water Clusters”, Chem. Phys. Lett.

(4a) C; - 1.10 eV

in press.
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RRZREMDFOSFHEHES S UERBEICEY SHERTE

Theoretical Study of Structures and Formation Mechanisms of
Carbonaceous Interstellar Molecules

OmfE B+ (BHBFRXS)

1 HMREH. AR

HESHEFOBRRECHIEFRMEMTIE. SARVEBELREH EICEBEWVWE A TOFWEHFEE
ERFOSEEHRLEMAFARERINTE -, £, BEEOEMZERM TREKERMNFLAERI W
=6, [MEFTORGEBRIGEN,S 4> —0FRIECHE-—FHELIFRE. HHWNE. EMELTOEKE
ARBICEPERBBNREELREZE D, ARG, ENEESFOMEBAKLGYBIH-LREREM
DFOEBRETOHARHRE ERFRACLIEMEHMPTORBEBIBL T, ARG HS FEECERHE
BEEFLPEHECE>TFATEILEE#BNET S, REER. RLHEMLET7I /B THD Glycine
(NH,CH,COOH) D EB#IZL1=-5 2 F TH S NCCO radical D EMZRF TOEFRBBICOLVTREIT L=,

2 WRAE. HEFE

Gaussian03 Z AW TEF LR E 1T o 1=. B3LYP/6-31G(p, A CFEBE L RERT U v LI RILF—
HOHEZT o1z, EH6(2, TEHBELEBREO IR XF—ELFFHMICRETT 5126, G3MP2B3)ix(Z
KB E%EIToT-

3 BARAR

NCCOradical B8& U FDEBAEDORERT VOV ILIRILE—HERFTLEHER, EMERP TOERE
BLLT, UTOL—RTARETHIZ DO o1,

(1) BEMSHEPTOS 4> —HFRE

CN + HCO'" — CNCO' + H WRBRERIEEOT, &4

CN + HCO' — NCCO" + H HHERIEGkca/mo)fEM, AOKYBF WY THREZDT, FA
CN + COH" — CNCO" + H HERKEG2kcal/mo)T. AAKYF LW FHELDT, OK
CN + COH" — NCCO" + H HRERH@O0kcal/mo) T, ARBKYBF UL/ FTHELDT, OK
(2) EMSHEFTORET CHIL -l OhIVRIE

CN + HCO — CNCO + H HEBRE6kcal/mo)ZA, AQKYBWWINTHREDIDT, FA
CN + HCO — NCCO + H HERWE17kcal/mo)T. AOKYFLWNY F7HENDT, OK
CN + COH — CNCO + H HERIE@Skcal/mo)T, ARKYFLWVNYTHENDT, OK
CN + COH — NCCO + H #HERB@62kcal/mo)T. ARKYBLVIY FHEVLDT, OK
(3) EMIERALTOS DHIL—HFHNRE

CN + CO — NCCO HERIE(38kcal/mo)T, /N FHENDT, OK

4 RR. HIREFAFEETFE

*ERBIEF. P FEERESTRSE. 2005 FRRE, RRTFE.
% Junko Takahashi, Chem. Phys. Lett., to be published (2005).
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FRERFEOEFHE

Electronic Structures of Organic Monatomic Layers
ORI 50T, g B, M Ei GORELIRE)

1 WFZEER. AR

75774 bOBEEEIZHEE L 17,19-hexatriacontadiyne D7
EHSTREEHH L TERNMRERE TS &, HRERS TOH—
J& (atomic sash (AS)) DAL T D, STM BIEZDOFRERIC I,
1) D & 572 all trans FREED T A X NAEDRBELE RY OT7F L
> (PD) $HS A — RIS RFF & 7z " AR T &> (AS-IT) N4
FHENS, PD ${D sp* JKFE (Co) & T AT NHD o fL A F L R
K (Co) DR KV G- C, A A, EAR &S DBALLED T v
XD zigzag B LV b PD ${& Cu BEWLEICIREE S 7o
1 AS-T (X 1(2)) BERKT B, AS-I ITERIRIBE DRk H RIS
LY ASIIICED B, AEREIL AS DT XX —OSARERE 7 ¥ G

'Iﬂf%%}ﬁ’{\ %ﬁléj’é'ﬂﬁ@ﬁ%ﬂgo 7.:.0 1 7/V*‘/V§ﬁ@}§é$%{ (n) 236 D

B atomic sash (AS) -1 (a) & AS -1I (b),
2 WRRGIE. HEHE
FHEITIX Gaussian 03 2 Uiz, 7AX VDO RFEE
n B2-6FETDASIIx LT, PDEHE C, BT Fili %
Cp LUE D zigzag T & FATIZ. PDHD C & GBI VBTV
FAHD Cy & Cp BT 1A ¢ & Con Cpv Cpn Cs AR
TmA g EFELIREL, ¢9=¢"% 60° 25 180° £ T
10° ZLICEET B MWD & T, BLYP/6-31G L XAT
JAHIRIBE SR &M (PBC) #8R L THEERBE L 21T » TR
B3LYP/6-31G L XNV T RAX—DHEMEITo 72,

3 WFZERR

M2 RT L IICASDZFRILF—Dg EFMHIInITE '
STHRBRD, n=2, 3 TIXASII 1T ASI BDEETH L
D, n24 TIX ASI & AS-II DZFAF—REEE LW, 60 120 180
ZOBATKRDO LS IZHIATE D, n=2, 3 DA, AS-I ¢ (degree)
2B ASILIZMAA D & Co- Co AL T G & ¢ A E X2.AS (n=2-6) DTFRLF—D #KTFM,
RYBIZESL e, RIEFREET D, —H. n24D ¢ =180° DHE (AS-I) & DETRLI, @
BAE. 1(a) D CB-CV%E/ENZEE LT Co & Cs 28 gauche n=2, Ain=3, in=4, On=5 Vin=6,
WO BIR SR 1(b) D anti \ICED B Z L2 X DMK
FOEIRE C-C DR FERME D b L— FA T OFER, AS-1 & AS-T DT RAF—IFABEL RV, n
=16 DEED AS IZH L THEENBRISNhE Z L EFE LRV, S EIMEECAS I NAETEZ ¢
NHE ) v —HOTFRBICET 2545 FEM - TE, BRE OBEESBHBRTIXASIT LV b ASTE2EKTH700
BEEER/NSWERBB I, £, D TNEBOFEMIZL Y AS- IR AS-IIICEBREND Z L bERE D
HIER%#ZE T2 L AS-IOFBEETHDZ EWRRBIND,

4 FER, HEEBRITIITE
IR, EBE. R, FHE. AR, WRE, DI S THERATRS. 200569 A, KR, REERTE,

AE (kcal/mol)
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BEFREHEICK D2 VRV E - B FRIBEEREN
Ofpva  Zh, AHE Juk, dbil sk CRERRZERZFR - FEHTIER)

1 HBIEBR. AR

BREOMLAEEEICE S MBENRERMLS FRET (SBDD) RAFMICHASh TS, L LBTED
SBDDIZ, Rt L7V W R TFOBRABBEICKTI/ET 7 4 =7 4 —OFHRBEIMEN 72D, SLEBEDE
RIS L DEEMT T A L 85V ERNRT VA VIZRBRRIICH D, 774 =T 1 =13
h, VU RyTLEREMOMAEER AN X —, BERBEREORBEMT R X — KO, VH K
FFO7VvEIEDT 4 — OMBEDLELESHETLIZLAMONTND, ERT 74 =7+ —fHEF
BI5L5Zhbon7 7y 7 Z—%BRLIAETRRXSRBINTVDEH, £ b ORKENMEWERO—
DlE, FFEHEFER= NN —DOHBERZS T IR ERANTND L THDHLEX TS, S THBITEREA
HOBBR EDOERESFRICHR IO TH Y, KT L 05 FRMBEERCE L CIFE & LA
DETRARD D, ek, BHEL IV H Y NHOHAEERZ BT LFHRICE > TGHMET 32 LT, WA
L EFEEOBVVEA = RINE—DOHEFEEMSIL, AT 74 =7 4+ —OFHRBEOMBELE WK S
ZEEHREBELTNDS,

2 WREESTIE. RHESE

FK506 Binding Protein(FKBP)% % —4%' v b e L, 774 =T 4 —¢ BTV A XDORRDBAEDY H RED
BEEITOWTEHELRIT o 7o, MIIHEITIX SESEEEE AV, 77 7 A2 EMOFEMONEIC & » B4k iE
WCRITD VT FOWEDH%2321GTRE{L LTz, ZDE. UV F Y FOKRT DOvdw D 2 1% D BREELL
WIZHBHFKBP OF I/ BBREZERY L CEFAMEEL LTHVWE, RlbgoeT v #EEE, bEOE
HEMEICEDRE L, MAEH= XX —0OFHE ZFMO-MP2/6-31G* TfT o 1=,

3 WHFEER

ETF NG RBEA LD U Hy R+ orEix, &REEIZHE 2 RMSD T03~08ADX VAR LN
7o BABLEMLUTWBIA TORIVIZIZLAER NS, ARBEFEIRICH 2MENICEBEDORVE
BCOXLRKRENST, T OFERIIEEEET CIIBEI2EAES T EMEEA LTV BN THS Z
Linb, AV Lo FTEROVE DL LTRHRTICBIT Sy 2 7 OREREZOND, —J7 FKBP &
YWy FaFRIOMEEA=IAF—ICEL UL, BT 74 =T 0 —LHBRR LN, £2, MAEH
TRN =R ESGRETHBEOFS THL WO MRABE LN, LML, BBRTIXENT 7 =7 41—
DERAZTINIEIE - TR LT, BBREMT XN -z b ub—REOEEBMBHEALELTND, %
T, SEEIRBEM= RN —IZEREH TEHFREITo T FETH B,

4 FER, HRFREITE

*ATH, fh7E, Fedorov, JLil A THEERATRES 2004, JBE
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RFREHRIEE RS OMRIERZR

Theoretical Studies on the Mechanism of Carbon-Carbon Bond
Formations Catalyzed by Carbonyl Complexes of Group 6 Metals
OFE M. K &ZE R KREEHT)

1 HIEEEH, AR

WMIFREBTIIBIE, LT AT (0) ANVKRoNVEEEREMBEE UTHWS ., BiRBEBHRABZENIS OB
KELZHECBEL TS, FD12, By T ATFURUBZINRNEEEMEE LT 5, o-mF =7
2= NVANR=NEDEBTFEBEL VT 4 U b DLRMEEY 4 DERBBT oD, ZORKIE. ¥
P o-mF N T 2= VINRKRE BN B TRAT R B ANR= VR E ORI LY, FRRIRE
UHETHDE L TATVBRAINE=NA Y FBERT D, ROTIABEFBES LT 1L [3+ 2]
MBERSERZ U, REEINRHFEEI ZE LD, EHIZZOINRUEERBA BT O C-HES
WHAZRZ L, ZREEEM A 25250 EBEZ LN TS, LMLEREL, KGO L o iEMEE
FBOREIIEETHY . TORSHEBEOFEMINELZHONE RoTE LT, RS OBIZE 2 3R < B
FTEIREREELRSTNS,

R 10 mol% R R 0 R, O
@/\% W(CO)s(thf) @i’ ®® A 0By M/“ . p R
N THR = © oW ! H\_g

OW(CO)s W(CO)s nPr H

- o ; 3 4
Tungsten contal;lng Carbonyl ylide single isomer

N. lwasawa et al., J. Am. Chem. Soc., 123, 5814(2001).

1

X1
AR TN D ORINCR T 2 ICESBOFMEH LML, NREBINVR=VEERE AV A5KT
LORRBICHEMEZ LT 2D, REONCET 5, RINEHEOETIRE, [3 + 2] AL 2%
BICHBNED, £, MINBREE, £RTBLEEZDND W ANUERBMNOKIGHICE L, B bEEH
REBOCCHRNZMHEZ BT, 2BER I6 EERXEIR, FUVTRATUERINVR=ALALY FEAFLE
=hx—Fl® [3+ 2] MIMBLISE DM, 725 ITE endo-BIRMEDEIRIC OV TR T(LEHAE
AWTRFEZIT DO TUTIIHET S,

2 WS, BHEGIE

[3+ 2] fMBREEIS DFEMIZ OV TR AEFEFREZ O TRF 1T 5 iz, #HZRH9I L OB 72
[3+2] fIMBLEISZABEL., EHRTAF L OEBIROERD endo BIB LW exo BR{LEZBE L C,
K2 IR LEZNENOBBIRIER b N EIR OB EREL 21T 2,

HE 71 7T AIZiT Gaussian 03 2 vy, FHEFES LTI BILYP BERNBEEEE, BEEKE LTV
TAT VIR ERNERT V¥ ¥ VEET Lanl2DZ KJE%Z, ZOMOFETICIE 6-31GEEERFER L, 72
BARIOMEZRITHICBITARABNERLIEBDTH S,
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3 FEERE o~ T Ho @%
S0°.- LK C&H insertion
:_Et 2 L: aNy L/ 7": % Fh/ % \O@ / ©W(CO)s (OC)sW OMe Prod1
~ M E 7; > : = -
ROMBIILDDE | oo, oA
RO E R ELE -
?-.l—' 2 f:;ﬁg%\ %% E/‘J fi {?J‘ ___\+ \ \’619‘\§—OM6 ¥ l'[ 0 H C8H insertion
MBALICOVTIE endo  gog g [:j:;»” (éggﬁ;féL'°M° 3
b ©W(CO)s °

BILB LW exo BILF 20 - e
NERICATRET G = 108.08 kJ mol /1Ts4al G =473 kJ mol

Ho
HEBBIRIE TS 1, TS 2 Oy H o 8ue H o o i
i o So CoMe | —— 0 — [TSdbl— H C& insertion "
ERZEIR I NS B P — P s - Ty
5 OMe ro
AHRMA Int 1, Int 2 D W0 eMCO)s .
co
BEIREST. R 21T Optimiz:::n Failed Optimizg:it:n Failed tnt1 YACOle
X, ThZhoBHekE X2

o T EREEBMEAR D 5 BB IEED Gibbs HHZ R VX—% XV TRATUEFINVR=/1A4Y FSM1 &
AFAEZ N =T N EDTRINF—OMEEREL UIEREE L ORLTH D, —FH, BENZR [3
+ 2] IR Y 3 2 EBIRAE TS 3 B8 L OBMEA A B Int 3 OHEIX/ LN, [3+ 2] £
Bk (e L b RMEGTIZBW
TiE) BFERICIIEST L2V 2 & 0SR
®Ehni,

7. RE o7 endo. exo. 2 DD 1ol
{LARBR % LB D & | endo BRILICRIT
HIEMH LT RV F—1% 99.99 kI/mol &
exo RILIZBIT AIEH =R L F— X
Y b 8.04 kI/mol =R NVF—HJTLKET _ﬁF{J
HY, Thixb LICKKIGD endolexo Y
BIRMEEEHT DL endo: exo=96: 4 methyl vl 4 X
ERVEW endo-BIRMERTZEN G _(J/“x
BT LFHEIC > THHREN:,

SEEHNCIZ L W AR E B X BN D endo X 1
BALDOTEMAL T RN X — DB exo BILDZ NI TIEL 72 B DX, endo BRILDOBBIRIBICE W TR &
EHSE LD L 3O TOHE#HE (HOMO-3) IZBW\WTC, B —F VEAO 7 Vv a %L BEOHLAET
KB TRATFUEREANR=NAY RO R RHEREERARFEET D THDI I LIRRE
Nz, WERAINK=NAY) NREEETEET AV ED [3+ 2] MIMBRERGEOHIIDV R, £5EOD
HRIZE - T, ZIRMZERAIERIC L 2BREORBINSRIR I N7 2 LI REEKEN,

RBAPRITRBRFHAFR, REBRDHEFOPSE2H YTol, ZZIWEHHOBERLET,

4 RR, HRFEELIITE

1. Hiroyuki Kusama, Hideaki Funami, Masahide Shido, Yoshihiro Hara, Jun Takaya and Nobuharu Iwasawa, J. Am.
Chem. Soc., 127, 2709-2716 (2005).
2. B, AR, £, HRE, B, AREFERE 85 BFFR, 20058 3 A, MR

(kd/mol)

(+108.03)
TS 21

O‘ 2 w7A / /
2, essR r / ,(.;.rgsg 193)
Ve

50 i
/7
7

/
Y/
7
’/

.
\‘\\
N L
.
\
N
N
N
N ,
\, y
\
\ -1
\
% (+7.79)
.
L T JInt 1-1

. Int 2-1
Int 24 (24.73)
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A computational study on the solid state Diels-Alder reaction via strain-induced
destabilized states

OM. Fajar Pradipta  (Keio University)

1 HIEER, AR

BERIES 2 WIRIEREOKISIZIINW 9D XY v bR H Y £9, AEEREIC X 2E RO R
A MERHHE R\ CHGEITRAD LN T ERETONET, ThbDT7 77 X —3ERICBWCHEE
WHETYT, ARERREBORINC iﬁk%@@m%%fw/7 HNVE TR ERBET b ET, KIFRT
1%ﬁ/# ANVISDOWHRE BEBEA D = XL ERATIEDICHEY I 21— a v &2fToTVET,

2 WG, AHEGE

JEDEIC E 2 Th e b ENERLERBERA LS EEZ INZEMEKISIKBELTELTHET,
RIEHRE LTI, Y2 vx ) 7 4 VT KD Diels-Alder GEEBR L TWET, 7v b TR UFEEKEY
= v & LT bh b DL anthracene (A), 9-methylanthracene (B), 9,10-dimethylanthracene (C),
9,10-bis(chloromethyl)anthracene (D), and 9,10-bis(bromomethyl)anthracene (E) T3, ¥/ 7 4 /L & LTfEbN D

D fullerene & p-benzoquinone TI, HEFRMEZEMDORE L LA AVbh s EEHHHIE (HOMO)
LRARZEE (LUMO) DX A¥—0% (intramolecular HLG) %, 2 AOREHHMONY ¥y v 7
(intermolecular HLG) IZHEIR L. 57 % YRRV THIEEFHE 72 75 A (Spartan04) 3 LY ab-initio
7va 5 A (HF/3-21G(*),Gaussian03) IZ Lo TRIAELE L7z,

3 WRETERE

7 v kT &8 LU p-benzoquinone D 2 fH D H 5y FHIC Diels-Alder i3 fE& 5L &, 7o bk
AU b (ASK)DS N U ASK & LA bR RICHT Y Mhif - L ichb AL LTEEESNS _HEMA (DHA)
25 180 FEM OIEMEEARIZRIT S 150 EETRAOTAHAZLICERB L, BRICBIARBALEY = OEFLEL
CTDHA DWAH LT v b7 BLOEOFHEEFEELRIRLE Lz, 70 b2V FEAEO HLG B WA %
WO Z LT 5 EfEim%E T3, halomethyl THIM L7228, AF AT N—7 LI HLG R D Li=oF
HIXEE _mACTHEINET, P L HEMISTIED IZ X 5 XI&% mechanochemical 35 Z OFEFE D
FAAOF FE Y,

4 %Ei% HRFER E 13T E

Pradipta, M. F.; Watanabe H.; Senna M.; Solid State Ionics 172 (2004) 169-172

Semiempirical computation of the sohd phase Diels — Alder reaction between anthracene derivatives and
p-benzoquinone via molecular distortion; Pradipta M.F., Watanabe H., Senna M.; The 15th International
Symposium on the Reactivity of Solids (ISRS) at Kyoto, on November 10, 2003

Mechanisms of solid state Diels — Alder reaction between anthracene derivatives and dienophiles under
mild mechanical stressing; Watanabe H., Kubo T., Pradipta M. F., Senna M.; The 15th International
Symposium on the Reactivity of Solids (ISRS) at Kyoto, on November 10, 2003

The concerted and stepwise mechanism of Diels — Alder reaction: Semiempirical study; Pradipta M.F.,
Watanabe H., Senna M.; The International Symposium on Functional Colloids and Surfaces at Hiyoshi, on
January 21, 2005
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Calculation of correlation between protein structure and function
o EM (SLAEEKRE)

1 WREER, AR

BOEBEROMAEEML, FAMHEFL2 BRRIBVETID, TREEL GRICGTHET 5 Z
LITEER AR (folding) 5 FRBmkfE, ZHITABSGFH R MR &2 MR T 2 72 DIIERICER
Thb, IFE, BEGEREZBRVIAAT, EXYTFITRIT BHEEHERBOMIAZIT., XL LTHHMEL
T&7z D, SEH, KAF Y F ¥ RVGTOAL AV BRBEREFRAT B 720, BoLBR Sh i AMBEREN &
MR EMRAEDE TG OZNRE R T 5 Brownian Dynamics (BD) ¥ alb—v a7 b =7 DO
RETO, FYINVEFETCORBHEHZRIVX =TT 7 A VOFEL, A AV DYIab—Ya V&L
SO THET S,

2 WRESGIE. RHEFIE

AR RS L ZNEERS G TG ORI R % E 53 5 Brownian Dynamics (BD) ¥ =2 b —3 3
Y7 T R, AEORELDIDI, Fx RVEFTEOA F M ORT v M RNTIR % TP
WCHEH T 5 FIEEZBR L,

3 BFSERRER

AFFXRNGTFOA T HBRBROEMEL 725, WA A4 (Na', K, Ca®", Cl7) DILHUERITER
DHDEED—FKE R, A4V F ¥ FAHT Kir ODBEH#EKIT, 43 OBBEEICEMRIH D Z LB¥bho
TV, Txld, BREOHEZBEIIAEESHALNIIRTWAE K FYyRANLET I VL, #
BIRINX—T Ty ANVEHRE L, 70774000 3O KA A4 B3 ERMICERT 2RI RV
XF—[ERENR~ 2 kBTREIE TR T T2 &R E N,

B LZBD ¥Ialb—ya Y7 hu=TiIl&> T, HMERIZH LT, ENEFA T BF ¥ 1%
FRT D% Iab— L, A FVOBBEILXT ¥ XS FEFBICBNTHLMNTEL Ro Tz,

Sth, Tl I ILTIZBWTAT LML (SXT ETHNIERT bfbd) BAERZRSBEZNDOT, &
WLEETHTH D, EFRBEAOTAITY ALEHEL T, I6RIEI IOV THHEFTH D,

<BE >

(1) Takahashi & Kuyucak, Biophys.J. (2003) 84, 2256-2263

4 KR, HRERELITE

FRRORRICESE, EDIHEEED CHRXEIERTETH D
<BORK >
EBEL PRER BAREDHEZSE 2 EFES, BAREDYEES, JKH,. 20044124
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Ab initio study on the torsional motion of vinylanthracenes
in the ground and excited states
Om # (BIEFKF)

1 HEER

HTFNOBEESHOENEENL, 2T OHERCT AT I 7 ADOMRICBOCTEERBREZ R4, AR
T, 9-vinylanthracene (9VA) DIRNIRENZIEE L7z, 9VA DENIRENIL, WhAICHTH—RIEFAT V¥
NTIE) ELSBATERVI EMNLIF A7 ORI VIEFHIh T3,

2 EHEFE

AJEIRIRITIE RHF {5, BhEIRBBIZIX CIS %2 AV, #ERE LR b ICZRAF—2 RIWG DFTR & £l
U7z, FJEBIICIE. Dunning-Hay 5 D (9s5p/ds)/[3s2p/2s] MERIRIERISICIM L, C JRFIT 4 B mpa%k
(0=0.75) H JR 7T p B3 HERIEL (0=1.00) 2 & DGR E AW, LLEOEFIREREICIL., Gaussian9d8 7
=877 AN g L LAY (e

WIT, So, SURIBE N EN DR E IS U TEBIREEITEZEB L, 777 - a v FRUREERD T,

3 BFEERR

Ty RIRVEEANEOHOBENA L B2 Lo ZilfAIL, REREBOREHETIX 69.9° ThDDITxt
L. BhEIRABCTIL 4740 L7200, SPREBTIREERREL Y LEHIASZ ) LT5Zendbhol,

FLEIRRE TIRB B 67cm™ DIREIE — Figo,. SpIRIE TIXREIELDS 100cm™ DIREYE — Ny, & 144cm™
DRBNE — F v,y BZNTHRENEBICHET 5 Z E B o7z, w,, W li2WVTE, WTFRBIERAD
BREDHFEEBRREVLDOD, 7Tv M T VEBROENEADRS bERTERNI ERbhoT, Thidk
FRTFHORKFEDOEDLEBZ NS,

BB, EERSAM/MEIRES THD LIRELTTI T » ar RUREERD, S RIBOR AIEB%E
BLAND SPRIBDO B IRBNEN ~ DRI OEEZ RIF S o 72, KEREE B O DL S RIBOFRIBBNHERL 2> S
S IRBED 1,5, Veps FARBIHEM ~DBIERIZH YT 5D TH D Z L Bbhotz, FIHTRETIE, FEhiREE %
RENBIRET— FBZOFEL, T b DIRBEM~DOFIRIZNTR S ROREE D2 LD LIF A2
7 MR B DIZRD L NI ZERHLNT ST,

4 FER, HRFEREITITE

% K. Sakata, Chem. Phys. 312, 69 (2005).
* RH HTHEERATES 2004, 20049 H L5
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Study on the Structure and Properties of Conducting Organic Materials
OZERIAFR, ek, PEHTET. IWAK. IWAE (OFRZ5EET)

1 WREER., AR

FHEEROFEINE, BEICHIRE - SRR EIC BN B 0 | RBHE AR, A RASIERENT, YR 222 b
(EFA~ TG BEVT v R27 MVOREMRGT TS ZH5OFEN S/ ONIREREH 27
HREEE L THIA S TORF%R, BLOINLEMOEHREHE (8) GEAOAREARL TV,
BEDT-TTF %D J VA WHE L O TCNQ R DT VU WVHEDOETAK (8B) SHKICRIT 5227 b
NESBINTT S 2 LIck ) | REAY FBRICHES L OO 24 FRIBEER OME & BHHICOWTHRH
ISR Z D TR Y, ZhhbBRSTICRD bR EH LR THROTFFA V2175 L L bic, 2
o DOERBERICENEENTND, '

2 WA, RHETGIE

PRI & 015 5 7 B & DU S X MRS S G AT SR B A FE K AFC-7R. R-AXIS-IV iZ & Y #fIlE L 7e,
DT — & & RAUFHABICERE LA EE Lo XS REEMITH Y 7 b U =7 teXsan IZ & Y WEMIT 217
7o RATICE o THRONIRFEBERT — 2 2 KU RE#ICEE L, SHEE LD 05 A EXTDH 8L W
SCAL # AW CHFHEAE RO THIOER VS EHEA L,

3 WFREAR

BEDT-TTF $ & U BEDT-TTF Figh D F UV 12,3,4,5 DFERIZOWTHEERM Z LR TEE, T
DOBETREBEHFEICIDRDEZ, FTROZSCBVWTEEL, MX%EHE LKL, DIDCNQI 0T VUL 6
DFEERIC OV TR E B TIRBEHAEICL VRO, FTrROMIERE LT,

4 FR, HRFERETLIITE

1. A, sEmr, B, WA HEESFRKRE 2004 @R

2. K. Suzuki, K. Yamamoto, and K. Yakushi, Phys. Rev. B, 69, 085114 (11) (2004).

3. O.Drozdova, K. Yakushi, K. Yamamoto, A. Ota, H. Yamochi, G. Saito, H. Tashiro, D. B. Tanner, Phys. Rev. B, 70,
075107 (8) (2004).

4. T. Yamamoto, K. Yakushi, Y. Shimizu, and G. Saito, J. Phys. Soc. Jpn. 73, 2326-2332 (2004).

5. T. Yamamoto, M. Uruichi, K. Yakushi, J. Yamaura, and H. Tajima, Phys. Rev. B, 70, 125102 (11) (2004).

6 . K.Yamamoto, T. Yamamoto, K. Yakushi, C. Pecile, and M. Meneghetti, Phys. Rev. B, 71, 045118 (10) (2005).
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Electronic and Spin Structures of Organic Conductors
OENE (FBEBTIER)

1 HEBER. NE

AREEROMRIIBEE TITB L RS TEY, T TMTTF (KX
DX, 7=FrEn23ZLICED, AL VAR SDW, B
BRFEREDIESERBTOHERIRBTEZ b, £ OFREORE
BEED TS, SEIERYABRZICETIMAILIINTETVDEA,
ZOMBBL L TR, RO, s L oMBIcET2mRITEe
AMEBLRTWRY., 22T, KFRO BT HBEARTMTITE),X O
AV UG L THEE L OMBEMATIZ L THD. KR L L
T, X=SbFs #Ht v Lif/-. BEETOMRICELY, SbF¥EIE, 150K
A CEMRFHEESE L, 8K CRIBMMMIRE T2 Z &34 Tlos
ENTW3. LaL, BEEHICRY > BHEFREOETHE, AV
VRS, HFREEEOHBIILE LNCENTWARY. £ZT, ESR A
7 Bv, X B SEERAT, BENBEEEC L0 FIERREZITY,
ERWTHONT- AV U EE LG L OB ORI 2R T,

2 WREEHIE, BHESIE X 1. (TMTF)ZSbFﬁoJ;féE%%%i%.

100 K— ZROBREFIR T, X SEEMT 21TV, B OoNERFEELZ TICo TIEHHE 21T o 72, 4Tl
HEHAOWR R E R T ERORERFEL L THR 2T/, #HRICIE =27 THSH TMTTF OH
EEEL, (TMTTF)21— & 9 JRF R E - We, A FEUEFFEICIE, gaussian’03 Ny r—U &AL, &
BHER I OREBBIT UBLYP/6-31G** & i i Uiz, E£7-18 b 7@ BEREEIEIC X 50 THEFE Ok
HIZ Gauge-Included Atomic Orbital (GIAO)EZ AT 2 Z LIC XV g ORI E 21T o7, T DFEE % ESR
AR MAHEPOH/R DI D g fEEZ R LT,

3 MFSERR

X . . oo ¢ g ® ¥
B2 ICHAER ESR A7 MARIBIZEVEOND gD 2010fo0 o o
WERFEZ R Uz, AR, RECEFELRVETO g ° o 45 4
fEDS 20-300K DEIKCRE g7 bEBHILAZ. Zo  2.008f L A S
g 7 POREFRBHHILNZ L 0D, BIKFO { © 9,(Obs.)
FHEICLDbOTIERL, 4F - BEBEOREEERN =2 2.008¢ 1 © 9,(Obs.)
ACUPHEICBENR TS B2 bNS. REEKICLS o g,(Obs.)
THTHEOBMENBIY, TOMEAL Y —#EHE  2004f 1 + g,(Calc)
HEERICEBNMbo-Z ERFREREEZEZ NS, 22 + g,(Calc)
T, TMTTF 43+ DU ZE L, BRERAEE g 6 O IUHE 2002t 6 o © o o 41 + g.(Calc)
RIKGFHERTZ, ACUVBEEDIEEA LT SET RIC b ’
FF1E L, TMTTF 45 F i N T OLHEC T LT R B 5B EE 0 %0 woﬁiNO%owo

BHONIhRotz, Thae b LITEBRIC X SH SR X VEE SN g fli(+)
WKWEVRELERTEEZANT g OB ZITo 2.

ZORREX 2R L., RBTO g MIITFRINZH/HA LN, BEKREEZIFRTETOARY. ZhiX
BHISHhERE ¢ V7 FABEMASTFIRICE 2O TRANVWI LERLTWS, ¥y F—T=F
EEODIEAC UV EZE L iR bnZ EERHLNC L.

4 FR, HRERELIITE

K IR, i 2004 4o FHEERAT RS 2004 9 A ="
IR, i BBEETFAES VA T RBERES 2004 4= 11 A ST IR R
* i )IE, it AAMbES 4 EF:EE 200543 H IR
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Analysis and modeling of the biomolecular reaction system on the solid
surfaces

OF#HAERE, FE HE (OFRZHEe . B2 Fhn Uik

1 R, AE

ARIN—TTiE, vV a8 EICARDES., TOEBEN RS E EWE I D HEORRKEITR
2 TWV5, Zhid, MRERSFRLE~DIEAEDI LTS, ZOMBEKE LT, V) arkE ik
5, KBRKGTFDOEEIERKICITONT, EREITR > T %, BML-IRRAS(buried metal layer substrates)
B XV RARRZ MAZRIE L, ab initio 27 FHLEE TIREWAT L7 L 25, BILRUSHRE TS T L %
R, B - 2 H L Ao L, &6, FHEHEIC LS. BRGSO KGRI O b
T2 o,

2 WHRHIE. ARGk

Ab initio 7y FHUEREE VT, MERBLEITR> TV, TN TORBMEICOWT, EHEREMHT
R, BIMEEH D VIIBBRETHEZ L&, HERBLTWD, FRIART MO TIR, AF—U ¥
77y 7 8—ERVT, REBROHREMEOMIEL L, EROEEMNZFBNBTED LI LTVD, 4T
BIEOHERX, ¥ —DFA4 75 Y 7us T L ThHD Gaussian98, Gaussian03 %> T3,

3 BFEAE

3.1 AKEBIOKEEGS Y a2 RiEOBILKIES

AREEMRS Y a2 FREITABRTEZRE LR 2HHH,0/8i(100)-2x1) BL O, ABREHS Y 2 0 REIZ
KT & BH LR HO+H/SI(100)-2x1NTDVNT, BML-TRRAS IZ & B RAMRD K Z2 1T > TV B A8, 900cm™
P38 1000cm™ OFEIRIC A 72 2 AR 1O, 3HDONY FEFH LS R2o T3, 22T, v arXiis,
BEBIZYV)a v 2 RFEEAR, ABETHUVHLEY SR —FFAE/EY, abinitio S FELEEZ A
WTREE L, EYEIRBIAT LD . AT MARIRE Ule, ZORER., HTL < RoT 7R v Rk,
YV ar Ny 7Ry FIZBBRIRTBFHEALEEIL, BRT DI ERbhoT,

FERkD I FAZ =T ALY ab initio 3 FUEILEE VT, & 2H+H,0/8i(100)-(2x 1) DERSR R A S
DB ER~T2, FHELVIE, HF6-31+G* TH D, L, TRAVF—IZ& bOTRER, R EIRE
HSiH ... HSiOH ##&H 3 5 L & 2 b 5, FIHNR AN & HERZ IR IE E COBEBB KRB OREREIX MP2/6-31+G T 1
REET DL, 25kI/mol THY ., M 100C L W) ERFHTESH A OND LEXbND, EEZEIRE
LIBEOBBIREEIZ, OH 0V Y a v Ny 7Ry RO, ARFETOHE 1 Bov Y aVFETF~Dv 7 b
D, STEODFWENLRSTVER, EHb0, FIHREL Y XA X —IRND T, ZORISITEN
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IZHITT B Z L 325,

B S% HyO +H/Si(100)-xD)DHA S . RIS RIE L LT, H#ELREIRME HSiH ... HSIOH 2 M35 Z L 2335
BB, Lo T, FNUBOKEE, 2H+H,0/81(100)-Cx1)D & & LRI UREEZWMD Z i/ b, Lh
L. KFEV7 bOBBREO =X VF —BHHLREED DR 170kI/mol &< . B2 5 DIXEETH 5.
LI AR, ARRTO N XVEBMEE SHEEIET 5L, OH B OBBRELSE Lk X%
RBEFOTWZE LT, 8% D, Lo T, bIFMCBEBRMIIGHEE TND & W) | ERIEE
MmHTE B,

32 vVarREETO, K7 TRF—RDOFREM

LDV Y a UREITKS T 2 EE SV 2% HO+Si(100)-2x1)D, FRAARRT b % KO R—X&E%E
B SERBLHE Lz, Si-OH D OH EADKE 2 °—27 (823 em)BFFKAIZR, KD R—IXBESHLL
TV &, 850 225 1000em™ DEEIRIT/NE R =7 B o0Ebhd, YV ary 1 Ribi OBRERT
MENZ ERTRENTNDER, Ny 7R FADFHABRN 1 BTFORE. KIZ FRAZ—DERRH Y 2
LT ERbrol,

33 Bty Y arRim EORERMRICE JIZ T,

s ) oV REO OH HEN, TRERBRICE JIET L2570, £l OH L AKFHKAETS
R DK F DO OWEEFT~T B> ) avREE 7 7 AF —{L L T, ab initio #1H TG L L.
SESERRMEOREME LB L, V) ay 2 BEfka=y M, OH E2B57%205 5 B/KNEKRE T,
W7D OH LAKFRE LICBERBRN, ZhUBRRBIONTWD [RERKDE) LEBbhd, Zhicx
L. OH #EB V& DA Uiz, FREICBUKNRRE TIX, KETD7 I 2 & — L IZIERFREEEZ TS 3,
OH DR WBKEIZR 6N D & 5 REEEIZIIR LRV &R bhroTe,

4 FR, HRERETIITE

% Zhi-Hong Wang, Tsuneo Urisu, Hidekazu Watanabe, Kenta Ooi, G. Ranga Rao, Shinkoh Nanbu, Jun Maki,
Mutsumi Aoyagi, Surf. Sci., 575, 330-342, (2005).

G. Ranga Rao, Zhi-Hong Wang, Hidekazu Watanabe, Mutsumi Aoyagi, Tsuneo Urisu, Surf. Sci. 570, 178-188,
(2004).

% Hidekazu Watanabe, Shinkoh Nanbu, Zhi-Hong Wang, Jun Maki, Tsuneo Urisu, Mutsumi Aoyagi, Kenta Ooi;
Chem. Phys. Lett., 383, 523-527, (2004).

% Zhi-Hong Wang, Tsuneo Urisu, Shinkoh Nanbu, Jun Maki, G. Ranga Rao, Mutsumi Aoyagi, Hidekazu Watanabe,
Kenta Ooi, Phys. Rev. B 69, 045309 (2004).
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ZEABBEZAV I EAEROEFRE L EFHEOFE—REMHR

A first-principles study on the electronic structure and the transport
properties of semiconductor thin films using the density functional
theory
O 1F (BERBRFEHETEE)

1 WFREB., NE

LA, YHEIRT XA 2 D438 T, SOI(Silicon on Insulator) & FEIZH 2B EREAL S, HIIREN TV 5B,
Bl %1%, Intel © AMD DOF7E L T35 CPU DMK E L THELN TS, Z O SOI FEAMRIL 100nm BEDE X
D Si RIS X v U T EEZH-o T2 b DT, EHRILOERE L L IZHS RV 225 V| 2003 FRIZ
X Inm ZYI 5B I DT /31 AD transistor IEAHER SN TWD, EXEMIEREINTNWEIRTHELDT, £
KOFULWEREERSBERIND LHFEINDIRZTHD, —FHT, BERIKIZ, Z0LIRES (~
100nm) DB, B FHEEDOMAT CIIADEEELBZER IND Z LBRLVR, 2ol e UTHRTM
REE CII AR nICAGOREREH T2 L W HREREEN TS D, Inm BEOFRE TIRER
B CTE R, 2 TABE T, -+ nm 2> 5 sub nm 1238 5 BUE ORI 2% L EEIEE Rl E Lizg—
JREEHRIC & 0 BB E AT LT, BASIE O IRTF R 7 — LV EIRERICE 5 E TORRICHE L TR
(HE RN N A DV E B O S HEICOWTRETT 2, Eio. 20 X 5 R EER TR E OIS 03 HER
N OB FIRERHEICHEBE 52X 5 LRI B, ZORERLEOBREDHEENLEHEIR->TL B
NLEELRMETHD, EVFHEEINI. POBREOBET, 3KRITAR/ LY BEMD 2 IRTTHI R
DOEHEREZ IR TV DOV TOHREBBDZ LN —DODRERFERETH S, Ebiz, ALY
SBOEMERRT NS AN ERR TS LT, ok lEoRm (RE) ChEMRAMESNE L ERT
E5h, ERHOBKTEOREE CORRAILRKER () ThX, WtRett0SHE FFAHENICH
SZBDTENTEDLINE, 5% SOLEMN LV HWRELZERT DIV EEILR-TLDHEB1bN5,

2 WHEFHIE. FHESE

AR DO REIT O ICH0 ., Si#EEOET VL UTKERT CREEM L7100). (110), (111)FEIZER L

TeAZTETNVERA LT, BFREIZOWTHRERITo 7, ZNODET MR DRk, SHEfRE
(sub nm E &) »o#ERT (30nm BE) ThHs, ZOBTREFHEOEICIX, APEEEZHD LT 5
EREOMIZ S . AERIALI) b T IS band gap shift, valley shift &I U CH R EITo 72, FHEF
EIXEENBEEL R L LR T vy VIR VW, W% E LTk, BEAEEM (GGA: P
BE 9 6) &M\ #HEIZHER T 5 71 s Ak, TAPP(Tokyo Ab initio Program Package) & 4 1) 72 & D G,
AR KRB RAF 2R B B BOE TSR RISV T, AN LR THELEL D THS, 20
Fay T aE, RS ERENE NS — b A BT R A A U2 BB LBISE 2 SR & LT ultrasoft BERT v
¥ VOMER NI FEEEEOERENZ2E —FHRFARE T 7T AT, L7 MUVESRITICER S I,
AWERIFHE LAY FOZR AT —HEN % 6 REFERUTHENIZT 4 v T 4 7 L TR,
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3. 0 e
3 WHIERAR ' A

®
Xic<100> (@), <111> (W), WEC<110> (A) - A E

FINCH Tk e Si MIBA SE RO BRI & % [ A
LW, S ifERIE<100>EDGXHEDO. 8 54
TICH/AMEZ S OEF Ry ME 6 A L TWT A
NI TEEMTH- T 6 HOEBEB A7 v M TIA L -
DENICHE SN 2 RTBETR 7y NEBRT 3,
<100>B CIAD TIE, G ROB Y O FHWRARr v b
1fE., AMOEMRFEAFEORTr v RBRAET,
<II>TREG7ZR 6 HOFHABORT v b3, <110>
T 2REEOHEMAERr v M(KHFX & Z TRAIL
TW5) B2@TOEL S, IHPDFRETL, Ted
5 DIEENZEh longitudinal, transverse CHESWRENEET Y NVOBEIZ, GRNLDHEITEG L TA
SFbhTVWS, KFIZ (bulk) EEFROH DML, "7 OFHNEEPLTHRINZHALAD b =E~
REL-ADEETHD, HBLADAFMICESTIZS i BOEENHRTBIZONT, 2O N7 15T
ENDE~ESHNTWL DIZFERRIBRDZFNTH 2, BRIV DIZ<100> CIAD DAL, AHEREOE
SEKFEMERFEA LR LNV L THD, ZO—FHT, <> RIT<110>B CIAD DHAIZIE, KiF 4n
mfHER LAV OTFREN L TNHED D, ZOTHhE, ALIADIZEIZNY FXy v 7OEKE, NV F
ME DT RAX -7 MEIZBELTiE, <100>f LiADR S E D TREROED T ERT, W2, <100>TK
BEARFHERRONRWADEROFRNRIRIEVIE, ZOBCADFNOBEIIEA VI ORSERT v
INVDHERNABERPRRDZENBRERTH I BN, WA LE, ASEERRE, RaoFEs:s
FIZ< W2 &9 H<100>F7 B CIAD D SOLIZM D H R DFEITLATHTH D Z L2 RR LT3,

BEVEE

i
SiBEX (m

4 FR, HREREZIITE

J. Yamauchi,”Electronic Transport Properties of Si Thin Film from Bulk to sub-nm Thickness: a First-principles study”,

Proceedings of the 27th International Conference on the Physics of Semiconductors(to be published).

% J.Yamauchi and N.Aoki, “Deactivation mechanism of In atoms doped in a Si crystal and reactivation due to codoping

with B and C” (to be published in Phys. Rev. B)

* W B DKERKES 1 BRI 2 B RO — R ENBTE ) BAMEY S 6 0 FERK
&, FRHEBREFHY vy %2 (200543 H)

% J. Yamauchi, “Electronic Transport Properties of Thin Channel Regions from SOI through GOI: a First-Principles
Study”, 4™ International Conference on Silicon Epitaxy and Heterostructures (2005 4E 5 H F 7€)
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Molecular Orbital Studies on Intra- and Inter-Molecular Electron Transfer
OHfh B, Hfp FE7T (#HER)IIK BEEEH)

1 #FZEEE, AR

1.1 SARR{EBIRE A OB FHEE

SR RZER T, BEEEBZTETHRHRINDIBEEIORBEIZONTIE, EXE-&Y LR
BILZR, FEAEEEIY LayCuO, % R—7 LERIBOET NV ERD 7 T AZ—IZOWTHIZE L, [KiRmEER
® UHF f#23, RHF BOMED , BECRDZLER LTI, TOBZN, OSB{mBEERR ST, K
DAL EIDITHONT, HALNCTDZLE, HBE LT,

1.2 LIRS T OEFHE

%) F O H W m-hydroxyphenyl-1,2-dioxetane @ anion & . Z I L YV X FKIEH RO KW,
p-hydroxyphenyl-1,2-dioxetane anion IZ-DV T, dioxetane BRD/IEN ., HTWETFBBMME CRIY., &b
E Rafi_UBr 7 =4 VBN b IV R = VE~OBTFBERFIEIREEN T 5BEIC OV T, biradical
WHBDAE R, S OICEERBOAERBEREZFALNITIZLEEME L,

2 ERFESTIE. RHETE

2.1 SRABICBEREEOET NS T AZ—HETIE, HRBESEMICBITEhTHS

FERIZOWT, MR EFRCHROFEF2ET I T AX —ZOWT, HHE L7, Gaussian 03 @ uB3LYP &
PBEIPBE programs % AV T, RHF fi#% 3R T, HOMO-LUMO mix ®J5¥ T, UHF fZFHE LT, =X
F—L AV REBEFA L7,

22 ABFFNMESF OFE TIX, uB3LYP T, BERBOSMISEHE Lz, KGOBBIREEZIZT
H, BIREICKERBMOBBIZEHICONT, BT HBE, ACVBEELETHHEOBLEZRL T, &
HIZ MCSCF & TR D FE 247 > 72,

3 BFFERECR

3.1 Bi2Sr2Cu06 %, Cu02 BN ETIZ SrO,Bi0 ® _BRFAHAER - -#HEEZ L L. Sr ZHHMIC La T
BT DL, Tc=30K OBREERLRE, LZAM Sr ZEA/MIC Bl TEHATH L, BEEZIHEAR,
(Eisaki et al. Phys.Rev.B69, 064512,2004) Z DHERE%Z, TN TR —OHEIZIVHL T BHIT,

Bij6Sri2LasCusOs & BiyoSrizCusOse (CDVNVTEE LT, #ii# Tid UHF Z0fFnd RHF BIOARIZEE LT,
0.8eV BEIZARDHM, BHE T, BREMTFLALERVWI LWRENT, ( BT FRAX—{T -158,722eV) T
FHIWZDOWT, Cu0, B EICALZAE LV ORESEK 1 1Rl RBHMER OB T#EN, BEEDOKBIC
MEIRZ LWL LT,

32 &RDK 2 T m-hydroxyphenyl-1,2-dioxetane @ anion (22T, BBIREE B b, {LZERIERBZ 2
%t D R T, EERE G W 5BRO, AV U EE R dioxetane BRBEL TAEL D formaldehyde 1]
(O(4)CH2) & . hydroxybenzaldehyde anion I, & HIZEDH D carbonyl group (O(3)CH) 253 T, ~LT,
RIS O@FIL, biradical R CTHBE L, MERERTE 2 L Z ATk, 04), 0@) LoOERNEMICET
LHZER, AONTRoT,
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1 75 A H— Bi,SrisLa,CugOys D
CuO E LOAV U E2RT, ZTOMIZH
BiO mikd Bi & O . SrO l LD La
DOEITHH D,
7 T A H— BiySr;CugOy Tl
AV IRFHEFIT/HS U,

Potential energy (kcal/mol)

2 m-hydroxyphenyl-1,2-dioxetane @ anion D%}
IZ DWW T D potential energy Hi#i
TRIZDFHOFMIIC o« ALV L
B AV UNENT-, biradical JREEM
TETWBHZ L EART,

0.0f0

O(4)CH2

.
L P |

0 5
Reaction coordinate

RR, HARER

F& %k

1. C. Tanaka, J. Tanaka and M. Matsumoto, 13th International Symposium on Bioluminescence and

Chemiluminescence, August 2004, Yokohama

. J. Tanaka, C. Tanaka and M. Matsumoto, 13th International Symposium on Bioluminescence and

Chemiluminescence, August 2004, Yokohama

J. Tanaka, 17th International Symposium on Superconductivity, November 2004, Niigata

J. Tanaka, Physica C , in press (2005)

J. Tanaka, C. Tanaka and M. Matsumoto, Bioluminescence and Chemiluminescence, p205-208, edited
by A.Tsuji, M.Matsumoto, M.Maeda, L.J. Kricka and P.E. Stanley, World Scientific (2005)

C. Tanaka, J. Tanaka and M. Matsumoto, Bioluminescence and Chemiluminescence, p209-212, edited

by A.Tsuji, M.Matsumoto, M.Maeda, L.J. Kricka and P.E. Stanley, World Scientific (2005)
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RS FOMERBRRGICET S ERATIR

Theoretical research on reaction mechanisms in biomolecules
OEFRwK, M Mz, FWKE., & f&—. A&, = @B,
KHEHEE, REEF, KB E (TERFERFFREZMRER)

1 WBIREER, AR

BAERCEBRDOBREBENAEL T4 FRHEEERL. HFEDFERIGEFE L, Z OLFERGDHEH
BAEMEBORBIZR > TS, > T EAEOR OREDERBEIZL > Th b INLERKIG &
ZORKISEOEHBR L ZHMEICER LTI 2 LB, 2hnbOoTEYMZEOEBEREFEDO—DT
bV, ThEARATaTz7 hOHME LTS, KEEIX, @B IV —m K7 b) BoTFEGE YV
RIE, ©)B-F 74 ~—EBEOERAHEICOWT, £ DOMRERIMEEIC OV CHEHRIINT 21T - 7=,

2 WEFIE. HEHE

FHHEIZIZ. ab initio MO ¥E.DFTIE. O FEINIFIEEZ AW TN IA 75V —7 a7 5 AL LTl Gaussian98
LEFIH L, DT8R EICIE, AMBERS 72 5 NI NAMD 2 %M Lz,

3 HFFERRE

31 VFIF—AERE (X7FVFu RFLV) ORRIETA 7V

MEMHEDOLFF—AVEARIE., TXTEOHRLICBERITHL LT F—AoTE2FL, 7TRIERBE CH
5, oD VLFF—VEHERE T, TOWBBEIIEFICELUL T D08, ZOBEBIIKE < ZokkaBEIh,
AF R TOREEZTHEDLIEBRRERZITO LD LTINS, AFRTIE, KEREER OS2 h B
TThHBHNIT I AR T ITONT, 2078 MURBET 2 RIBICOVT, AFBNFEHEROTT
BHEREHRCIVETE LI, XZFT VA RAY @720 a~Y v 7 ARKEEEBEBLTREY, 207
DONY v 7 ADEGEOEFIZZEFAET N TE D, ZOZHRES D5 (BENMAD 121X Asp96 3L L Tk
Y DR (BESMU) 1213 Asp85 2MZE LTV 5, @
2Ly DFRISLEICIZ, VFF =T L Lys Bk (NS s
REARE L. vy 7RSSR & 5RO BFEET S, | T
7o b X Asp96 b Yy 7 AR T Asp8s £ TH : L €y o
L., BSMUicEH s D, #E->T, N7 TV Fa R
Tk, MRNEO T e bR RS BT TR
WHEHT AR 7L LTCoie s R4, EEIZX,
Asp85 B b EBHLERIZ, Yy 7HEND
Asp85 ~D 7 u M BEISHBE I VD, KRIT Asp96 D>
by ZE~DOT e NUOBBIRSIEZ D & T,
BT B, Asp96 26 ¥y THE AR T Asp8S £ TD
Fu b BERHE I LITR D, X 1.1 MDFEDET NMAEE

Asp96 23 vy THIEE CIXEEMERDH Y. 7u b D Asps B DOHEL ¥y TIEEA~DOWEIL, 2D
DERNVX—PBLELRSTLE S, £ZTAsp6 16 ¥y 7HIE TCOMEZKRD FRGRITER T, v

Eaerase tislar side
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b@s7a b Y V-RIEHEZ 2T, Fa FUBEIRARICR > TS0 TIRBRVWN BRI TE T,
EBRENT L X MRS B ARHT T, Z oKD FRGIRICERR o TR IBIZ, —2OWE CEBUSH A 2 Vo7 a
FUOBBICBRIRWAT v ) BERWT, BEINLTORY,, RIS B K2R T, ZOKGFR
FRICER S TRBICHSE T A - BRBHI S NS WY RERD D, AL, HtED I, BHlsh Ty
D — 7 BARYBIIKGF OB E R THENE I NRHR L L, KIFR T, o FBIFEHEICE - T
300K ICBW TR LTAZ TV Fu RV ORET, Ko FOBSGREENHET 20 E S hEFRT, &
RETFNVELT, MILIIKRT LN T U4 RS

@

L Rstips Hip S fies
Y KT CHRICHARBMBELERAZ D v b %‘ 3 o, A L &L, i,
B g* oy ) J
T LCEM LA b) L . AR B 5 R Al TRSL B R B ey
£ o T R
EANTHEQTHAZIT 12, FRFZOThoLHE %“” gﬂﬁgwﬁf.ﬁwf wa et
4 o s s S e T AT Ml
bR T OEFHEERHRE L, VI 21— a T g '

COBERIELSOLODOHEELLTLEY Z T

rmé‘ ;,‘"nﬁr%(;»,?“gﬁw %*i *?" ‘5‘1

oo B121F¥I2b—va b OBED 200 p Sec.dllB vy Cae
- o X o h "’“'f ‘z *w

JHEDIED € 2R LTV 5, LBy, REBHENEFIE %ﬁg ﬁjg R %jg *;m

Bahy NATELUTER LSS, PR, BasR T 7 I S108

N 7
SEANEHEELDL TS, B12 MDA S TG E DL

KoGFOEGEENHBT D ERNH DT, ZOKSTE Asp96 b NC Yy 7HEZRY AT
TNAGFEER LT, BRFEFEHEEET L, BHUFERICT, 631G EEMEBRE AW T, HELE
ik (B3LYP) THHEZ{To7, THIZED Asp96 16
MEYy THEETTE N BBE L EOLERE " e
BERE RO, B 2R F—2 2R 13 1 I
AR, b ZoFa b rBENIX. 9.7kcal/mol
DIEHA L= RN F—BUBETH D Z BN o, FHHE
IEBEBRE % SCRF IE TRV IAATITo T, EHICZ
DFENBRR OB LT 5 T2 I, QM/MM 572 5 T}
K75 72V MO EEEFLT, ROLRGRE 0 : . . = =

g Ippsd um
LR R BN RN T B T b AR LT, Aescton coordate ma A -
{13 70 b BRI =R X g

kS

[

(g
Fagit MGt in P
il
g : § ] N dictatirng

Ay

158 |
R R Hetste

Potential Energy thealfmol}

48 ®

32 GHEUNRIHELAREKEL OFEEIEH

Ras. Rho. Rab. Arf. Ran B2 EDIED TR G ¥ L7 &k, AEREIHET E LTEI<., Ras XM HGE,
Rho (ZHIIEH, Rab & Arf i3/ sk, Ran 13RS LTW5d, G ¥ /37 BiX, GTP—~GDP 4R
PR IR TEMERI N O RIEH I~ LR EEZ T2 L T AL v FE UL, 2Thd GE U7 HEi
WIN BRI TRBRET 52 ERMON TN D, KIFRTIE, B TREG XU NI HEIROEAKEE
LU TR ZED 2, AR T 5 IEE OB 2 IS T D8R, BREISICELEEL TS T
Lo TETe, 22T, ETIRE_ERSCHEHEERSICET ) VI TELY 7 M =T OB EEDT,
IDYT =T EEST, BHEOETY UL EONTFEAEHE~ORITERYE L, EEEEE
MICHBL, B UANIEDOG TV Iab—ya VICEAT I HERERSLTHZ 2 AELE Lz, FES O
HEoMERROm Bz, AEEEEBICEES TOEARLE L THERLT, YIalb—va  {HENTE
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BEICHROoTCEL NREBEOBIBESTELTC 74 RAT77FIONLa Y  (POBHVLNE Z ERENoT,
BT, IBE_EREBRTE2HTIC, 74 A7 7FVraly POOMIZ, 7R Ty FVNTH ) —
VTV PEYRZ7AAZ77FUNEY v (PO%., KOS CTRAEIETHERNT2Z LT, LVIE
We2ETNAEY ORBZBITOI TN S,

Bxld, TAORESHLIIRBEETCHTFYIalb—va v 2T % HEE 2, BAENITE, BESTF%
EEEOBEEIIS CTIRESEE LT, aLATa— AR F L EBICRAT7 s A EEHAL, &V
ARBRIGENRERFERT 2, fld B 2.1 &, RIOTHIERLEBER TS, 7+ A7 7 FVral
Y POYEEK, TAARAT 7y FUONZE ) —AT IV PEYEH, 7HRTZ7FVNVED Y (PS)EHR, 2 VAT
o — L&/ NEREAR, Na'f A &K, CIA 4%
REKTR LTV D, KIFFR T, DX 5 REHERF
REFVEERTEDY 7 b= T ORFBITKIIL
oo SOV 7 VU =TERACDEZ EICLY, REHERK
THRENTFOMEEEZZY , 2 VAT E— LD
AREEEZTCD  AFAVREZEMIERY ., BEON
M ENTERA L DEEZE(ILIEZD & Fx i
EREGEFBR TEDL Lo T,

AERBIZIE, SDIIA T o VIRERERE ST
BTERMBNTND, BlxiE, 7 U Ay Ridps
BRICBBICHFET IMMER T  VIFETHY L Al
RERRICD LD L TRELZRITL TN L#RISHh
TWB, H VAT RO LSRR T ¢ v THEIEEIX.
ABIROSMUN B E o7 dic, ThEET/MEL
RINWITERZRY I 2L —va VIFTERY, 22 THHEE OIX, HHOMBRERAIAKR, ZhEET VL
TH5YT7 MU =T ORBEITV. ZHIZERI Lz, BEEHOMBIZOW T, HBRFEDOS ) 2Ry b EIZ
GLYCAN & W) F—F R—ZARFHET D, DT —F_X—2 LY PEGEOMBEE R TXFINT —F B FRBIAH,
HEMICIRE RIS A L BT V2 BT B 2 L3 CE B L5 Ichko T,

2.1 fEE_EEOET LA

22 EFVTYT7 MY =T OE

- Modeling of glycans (Glycan Modeling Tool: GMT)

1. Geta sequence of a glycan (CCSD format)
T

+ Modeling of glycolipid bilayers (GMT & MMT)

| MMT (Membrane Modeling Tools)
{VMD plugin daveloped in our fab)
Features

-

B 1. Only "1 Click” to make a membrane.

2. Each lipid can be mutated to other lipids
(Ex. POPGC to DPPC, DFPE, DPPS,

POPE, POPS, SM, Gholesterol)

C ‘ |
1. Access to GenomeNst. 2. Search & sequence 3. Download the sequence
in GLYCAN database. in CCSD format.

3. You can define the size of the membrane,
and the ratio of each lipid molecute.

2. Processing in "GMT" (wrmen inTel/Tk)

1:Read the saguence - P i
b-D-Galp-Ci-3)-b-D-GOLpNAC-C1-49+ ! : LA akeaCeramidelPC bilayer by"MMT
112 Make a glycan by "GMT i
b

B-D-Galp-(1-4)-b-D-Glep-{i-1)-Ceramide {"
i

a-D-NeupSac-(2-3)+
2. Convert the sequence into lists of strings

Segment 1: {b} -{D}-{GAL}-{1-3}-{b}-{D}~ {GALNAC} {1-4}+"
Segment 2: -{0} - {GAL} £1-4}-{b}-{D}-{ELC}"

Segment 3: " {a}-{B}- (NEU} {2-3%+
Branch Pasition: 33

3, Construct each segment ;

3. Combine all the segments, and
Display the structure with YMD
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AR THRBEEINTZET I VY7 by =T, ERELZIEES TOMREBHRIZEXTET V7L,
E LB OWEHOMR Z ARG, ETFMETDHIENTED, ZOYT7 b =TiX, EEETY VIT
% B4 (Membrane Modeling Tool: MMT) & ¥§8H% €5 U > "9 % $845(Glycan Modeling Tool: GMT)A> b &> T
Wb, WTENHHESICHENEA TS, K22k, GMT TRAEIRHEHET VST %, MMT TIERRL
TFAEBEEF VKA SE S FIEEZR L TW S ESEOMBRIC OV T WEKRED S ) A% v b LoD GLYCAN
EVD T = HR=2ANLEREFHAS (REL)  T—F 7+ —~<y bERNFTERLESEE (BT A
MIST (RE2) . 87 Ay MR TEEZHE L Zh 28 b8 THHOSEIEES ABINICAR SN
5 (HAE3) , £EFEIE, ~VAZ Y v I DHRTT AT 7 FVNal) (PO TERMMER S (KA~ 1) |
ThO—HEHOIRERTRAVAT R —ARLWNIAT 4 II Y (SMFIERTE (RAFEA2) .
YA ARZ 3 FOMIREBHICEZOND (RAMAS) o AT74AIXY %2 RT7 4 AFEREICE
BT BERCREESEEARETAVEBETD (BEAT) . ARSI HICHREEREIE, Y7 Y
=T EWRBRL, KVEEEOBNT eSS AY— LT BHEBETHD, BIE. Z0Fa T Ak, VMD

(University of Illinois) £ VY9 YV 7 b0 =TI T T 74 » LCEIET B,

33 ClassD B — 77 #~<—BIZ L BBT ¥ WALRISHHE OfEHT

AF VY UERAT R URKEMRSAYED T 7 Z ARITHEME OB ADEMEE L TND, Fx D
T N—7"ClL, class A, B,C,D DETOREED B-7 7 #<—FBIZOWNT, 3 THIEER LN HTE 1%k
LD ROSHERED O ER OB E TEHMIZMIT LTW5B, SFEEX, class D D §-F 7 X <—Elzon
T, BEHEFHBEIC X VT LD RGRREE Z AT LTz, classD B-T 7 Z~—F¥ OXA-13 O X s it
¥5(PDB code 1H8Y)% % & 12 Lys70 % Hii:7& R, ZEE (Amoxicillin) % 7 3 Uil ik & L7z e T VB ERR L
7o HTEIVIFEHERTHOMEL Y Lys70 &0 TRUMEICHE S 35 L Bbh 58 o OBEE M L
THTH 83 DETNVEME LTz, HF/B-31G*IC T TS #EZHR L, IRCHEIC L ISEEEZRD -, £
72 Lys70 & AN REA VAL LTEET MZOWTHRERIC, HTFE 97 OIS ET NV EBE L, TS #HBEDRR
& RINEERE 2 RO T, K IRPTREHEE & BHERIEREEIC 2V Tk DFT(B3LYP)/6-31G** 1 L 1! 6-31+G**IZ T
TRAF—FHEZITV. LV ERBR=IANF—2H/7, ETORFLFHEIC OV THEEDR LMK 572
», Onsager 7 MIZ L5 SCRFEZAWTEHFE L, BT EFHHAICIT Gaussian03 71 7' F A% A
Too RHRLOFER, P Lys70 TIXISOTEMAL = R ¥ —28 29.7kcal/mol TH ¥, H/LSF A VAL Lys70 T
1% 16.5kcal/mol T&H - 7=,

4 FR, WREFEEELITE

*[1] M0, EE, B¥, FEE., HHE : I Phys. Chem. B, 108, 11189-11195 (2004)

*[2] JUER, BEH. U, EE, REK. B : Chem-Bio Inform. J., 4, 73-92 (2004)
*[3] e, M, MRK, BB : Protein Science, 14, 183-192 (2005)

*[4] K, KH, BK, 40, E¥ : J. Phys. Chem. B 109, 564-574 (2005)

K [5] 40, FEF, E¥, WE, #E: J Mol Struct.: THEOCHEM, 722, 133-137 (2005)

*[6] FEF, FA, JH, HH, 2% : J. Mol Struct.: THEOCHEM, in press (2005)

*[7] FEHE, 1 Ve v VAFRSE#E IS —, 2004 4F 6 AT

*[8] K, f: HFMFHFE(PBAEMES, 2004 4F 8 HHIN ; BARKZESERIHAS, 2004 4 10 A T3

*[9] #&. f : HFWMFFICRAEDES, 2004 FS AKX 7 /T2 /0V—TF—Fh - Vafr  T=T
—., 2004 4 11 AR ; BAREYHEZS, 2004 F RARE ; 74 VANV T 7 —~<T 4+ —F 5, 20054 3
AR 3 BARKZSE 125 F5., 2005 43 H R

*[10] 25, b @ AARKESERITH RS, 2004 4 10 A TE ; AR A X, 2004 48 12 A #H

*[11] HH, B, 0 AARIKZERE 124 B2, 2004 47 BIRE ; BAKZLBERIH RS, 2004 4 10 AF
3 AARIEFESH 125 F2, 20054 3 HHEKE
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2. £P. READEFILE : iEKE L L2
Quantum chemistry of molecules, biosystems, and surfaces:
Excited states and chemical reactions

O {#, JLRIERE, EAJIEMH, BHE— AH B, BERAER. KEEBER, 7 B,
D. Mukherjee, B. Hess, A. Das, FIE{EZ. BARE, AR FZE. LEE. EEXE,
B IR, XuXin, AT FOIE. AR &K, LE EE, Bl F— EKBRI)

1 HZEEB. NE

AFRT Vs MTE DR LIZHEOFNSERD 4 T—<IZDONWT, ZORRERET S,
(1.1) SAC-CLIEIZ & 2 BFtEH 5 J6: Furan & FCN O A F (LA T kv

(12) VFF—VEHHED color-tuning A 7 =X A

(1.3) BT 4V LG Y ORhER R

(14) 125-7 VI VA NMRALFEY 7 MIBIT BB THA D =X L EFBARR

2 WRZEHIE. HEAE

(2.1) (1.1-3)DHFEITiE SAC-CI H(SAC-CL 71 7' 5 h) % v iz,

(22) (1.2)DPHFFRICIE QMMM %AW TEAYE - AFROBEREILEIT R o7,

(2.3) (1.4)DHFFRIZIZ GUHF/IGUMP2 ;R 7 1 75 A% Tz,

(2.4) (1.4)DHFFRITITHEFI X FRi(Douglas-Kroll-Hess 2™ order)ic#:< NMR 571 75 A% Az,

3 WFZERLR
(3.1) SAC-CIIEIZ & 2 BGaHEH 0 k: Furan & FCN O A AU ALARY kv

SAC-CI #51%, BhiEiRiE, 1 A fIREE, BA L IREER & Ofkx 2B FRBEZEVIEE Tl ¢ & 2 H5H
ThY, —BEFREET TR, F2ETBREORBOFTR G AIAETH 5, SAC-CI it Gaussian03 IZHEA X
. BRI L L THN. LT3, SAC-CIG03 7’2 7T ATk, 2 TOBFRET, ZRLX—0DfE
WHIGERFRETH Y . ZNOORBOBEET2HBERN, RISFA T I v 7 AOMERFARETH D, 1
F AR MADEBRIFRTIE, EE—27 3774 I 2RIFICBERS BRI ZZENEET
»%, SAC-CI u s A

Ti, general-R{EIZ LD, : (a) Exptl. 5 (a) Expl.
ZETHEEORRERICOW § ] : 1

5] 0. =
THLHERHETED, = () @i
311 277D F § £
GOSN I T RV
VTR ARR R D IRIR AR A e — , - -
% é 7}'1/'( % 7‘: 73)§ N SAC'CI o k (b) SAC_CI _ ;(vl, s (1;012'U’|(1 .1{12.;1) | [UXU]HIDI?.U]I
HIZERAST ML B g 4 3 o e 02 (b) SAC-CI
WL, FEARRE g AL
FRETHILICRIL B :
7o |

SAC-CLIRIE, BRX 780y O e v 4y 1 ms 1 a5 1@ s

%%iﬁp:;\;p(’%%ﬁﬁ; Binding Energy (eV) Binding energy (eV)
rEBECRERTAZE Fig.3.1.1.  Valence ionization Fig. 3.1.2 Vibrational spectra of
N FEEARRT vl spectra of furan ionized states of FCN.
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HmEHEsZ &N TES, #oT, AT OREIRE « 1 A LRBIZR T 2BEI AR MV OREERFRR
ARETH D, W 2DRDGF DA F ARBIZONWT, BERRT ¥ v VIlTEIZ IS < IREMEHT 2170,
ZFNHDARY MVOREIRIRBEIToT, K 31212 FCN T DOIRE) A7 MV EIRT, BEiRIIERERE
BIWCHBE L, BEIRAS PAOEMRIZREZITo 7,

(32) VFF—VEBHED color-tuning AW =R A

BHHEr F7YrR)RTr bR T OBEEHET 5577 ) 40
RZV P ORWCREFEEN DB VFF—A & X7 EiX, RO LVFF—v
EELRBL, ARE R IEA TV DR ETRINERENET S Z
ERMBNTVWD, ZOBBEMITD7DIcL< OMRRTRbhi:
R, ZhECEREEREMNICHET B ICRE- TR, thigly e32LETTMEROLUMO
F=NDLGTHFA XD I, EEMEBETHEERZ AV R REOF
BETOICHARKOBEL IR R IABERHEET NV E2FEDLI 32572 ,
Mol LithdeBEXOND, AIFRTIE, RERRICHBHATED ﬂ ,J:’
SAC-CI k& QMMM % STEDLFF—A ¥ LRy H(m K7V v Rh, T .

. Fig3.22 A7 ¥ BR)B LV F
N7 FVAua RV BR K KL, B Y —a RV UL sSRIDICSH F— v hicERT 2 8%EE
L. Colortuning A # =X LDJLREEL LTz,

AR TIIBREREDO VFF— AT EZDEERN, TSV OF
BRIHRIT AMBER /13312 & 5 REM Tl L7, & 3.2.1 IR T X 918, SAC-CHEIZ & Bt = R V¥ —{%,
5 FEAETORICBW TERMBEDORMA R FIICHRATHD TRI Lz, £z, A7 Piciid s
FNF—FEMAF L ERTREL TNV T VT B2 B8N holz, Thid, 7V R ORFA; FAE 2
VBB, BR,SRII DA, TANRTX VBB ENIL Y UFF— 1V EICERSNDRE—RAOHEE®, VF
F =D LUMO(H— bk B D EEZE X HOMO-LUMO BR)ZHRMICARLET B Z LiiERTHZ L
BoyinoTe, EHIZ, Rhy BR, sRINCEBIT AIEZRAF—DZERDOHRIZ OV TN L7z, BR & sRII T
g, VI A OBERRK TH S D, KA TORET XX —1L0.02eV THEINB, 7V OHE
HZOEWNI Lo T, FIE=RAF—2031eV LT D2 L350 o7, £z, RhIZDOWTIE, x-chain #1E
DRLNIZEY BR LR T021eVIEETA—V 7 M BT B3 0h ot

£321. u RFY L& 37 DSAC-CIRN R = % L % —

SAC-CI EEfE  CASPT2 MRMP
FEXE FhELE E.. f (eV) E,. E,
(IC>0.3) V) (aw (eV) (V)
Rh XL 0.890(HOMO—LUMO) 1.72 0.53 - 2.72°,2.72° -
F 7 rm -0.918(HOMO—-LUMO) 2.55 0.80 249 2789259 -
BR KA 0.905(HOMO—LUMO) 1.51 0.75 - - 2.05¢
A7 vt 0.916(HOMO—-LUMO) 222 1.01 2.18 - 2.75¢
BR(R82A) F 7 > 0.916(HOMO—LUMO) 226 1.04 2.23 - -
bR K KA 0.897(HOMO—LUMO) 1.41 0.69 . -
F 7 rd 0.904HOMO—-LUMO) 1.89 0.88 2.03 -
KL SFT -0.898(HOMO—LUMO) 1.44 0.70 - -
F 7 rh -0.910(HOMO—-LUMO) 2.08  0.94 2.10 -
oRII KAH 0.906(HOMO—LUMO) 1.49 0.74 -

sRII F 7 rf -0.920(HOMO—LUMO) 2.53 1.18 2.49 - -
SRII(R72A) A7+ v # 0.919(HOMOLUMO)  2.48  1.18  2.48
a: N. Ferfe, M. Olivucci, J. Am. Chem. Soc. 2003, 125, 6868.
b: T. Andruniéw, N. Ferte, M. Olivucci, Proc. Natl. Acad. Sci. USA 2004, 101, 17908.
¢ : S. Hayashi, I. Ohmine, J. Phys. Chem. B 2000, 104, 10678.
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(a)FBP  (b)FBPc  (c)FBCor  (d)FBhPc (¢e)FBTAPc(1) (f)FBTAPc(Z)

LSRR Ee iy OF

Fig. 3.3.1 Distorted porphyrin @%%%L

(3.3) BT 4 U CERALE M ORLEIREE

Porphycene(Pc, Fig.3.3.1(b)), corrphycene(Cor, Fig.3.3.1(c)), hemiporphycene(hPc, Fig.3.3.1(d)) % i porphin(P,
Fig.3.3.1(a)) & F#KIZ. 42D pyrrole B % A3 5 [18]annulene B D n BEBFREHT 5, TDONRINARY b
X, P L HLlOREE Z RT3, Q-band DWRIIRE DA Q-, B-band D H HIZ X-band BB SN B2 L, Hr
el e LCOISHERHRF S TW5d, RBFZE TIL SAC-CI &% H VT (b)Free Base(FB)Pc, (c)FBCor,
(d)FBhPc DEHEREEFR L, WINAY b OJRE L Q-band DWINIEEIIK & X-band HHELD A 1 =X A
ZfEB LT, Porphyrin H&EDORMEBF O L, Elo, ARERRHOLEND, 7740 T =V OFRT
kZ 7 LRLBR OYEIEAS, FBPe D A L7 MVICITIZHEE 5 2 5 &, FRLA% FBTAP(1,2) (e,0),
FBexPc(1,2)(g,)IZ BT SAC-CI I & B PR EIT o 72, ()Espel ST
Fig.3.3.2 I FBP, FBPc, FBCor, FBhPc 12 528 % U SAC-CI 1| R — §§E§’i %}ép
BIZEBEERARY bVERT, BIRARY bV 4 FEE
DEREEDERIZEI A - OB LREOENE LT AN
BLTW5, FIRRIEOMAT ORE, FBP & i LT FBPc  »| ™= w0 s eoxmme
Y FBhPc ® Q-band PWIHREN KT 2 BRIZ, HFE - @?MMmD
e D DR BRI DL T (Day—Cau(FBPC), Coy(FBhPE))IC & ;nJm S S
BHOTHB I LN oT, LUMO OHIERRT B L . (FBPC(SAC-C)
< Q-band IZ B} B BT R AL E OMIBAMIT T FBP ICE H
5 W DR BHM DN D O T, EF, FBPe e T mmeacay
TRAMICENMEN S XYband FTEHLEH FBP © 10
LM-band {ZHHH L, LUMO DOREMHBIRE & 7o T 1eV :m“llh
UEbORF L7 v T2 eR/BbM Ao, 7T L T (@BeSACCD
7P BEBSBROIIELIT o porphyrin FRIKICOWTE I I
B R 7 b L% SAC-CI &2 X VR, RUNALECHmE i 5 = = -
DEBEP, FHRARE LTOFREMEZRF L, Fig. 3.3.2 Distorted porphyrin DFE A7 kA

(34) 125-7 VI UL NMRALZEY 7 MBI BBETHA 1= X b L HxTHhE
Kﬁ%f . Tz BIBA%E Uz MR GUHT 12 & D BEEIERR E 0B % iz, BT %2 ZkES
LY BEL xR GUMP2 k% AW T, BER 7 NMR LY 7 S OBGROR 2T o7, TV
%EUMéWDIWkNMRm%/7L%H%%%&LtOm%NMRk%LT\zt/MEWEwm%E
F RNV 1 RO & B DFT O R RBSHE SN TWHR, AFETIE, A VHERAERZ &0
HAZITOEOHREPFLNCTE L & BT, RISV TOBEBTFHBEOHRIZONTERZ L,

B 3.4.11C "Te-NMR {b# ¥ 7 hOFHEME L | ERE L OMBEERT, AFROKRIT. BETHBEEZEE
72V QR—GUHF LUV CTHERBREEZR<HERLTBY . 2h b 08I L TIBEFHBODRIT/ENE
EWGyinoln, Fie, 1RSSR DFT OFRER LD b, AFEREROS N, BRfEE 0—FIRL, AV
WEAEEAMEEY Y MCRERFSETHZ 8oz, AV VHLEHEER, fFlc7=rIav ¥
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7 N, AR 2 RALO(LAWOMT 200400 20 RGN
ppm 1 FEREINERD, AFRITEY, A L[ « QR-GUHF Te(SnMes)
HEFBEER, BAKOENLZ(FEY T bO «
~-1000} Te(SiM
BE L2 CNBZ L BB BME Rof, 20, H s(SiMe),
ACVIEMAERICE EY T M, o' Bk & | Teth
B 2EAEA S dp’ WO ARATbE § | TezMe;feMez e
pe, MEFHEO s RRRBZ L, 7=2A 32§ MeSeTeMe TeEt, *
v 57 MAOKE SPEGTIED s icks< 8 | TeMe,Cl
- o = . ] TeMe2C1 TeF 3
{Kﬁbfh‘ég&(;i 50%%%%%@ S'ﬁ‘t?b‘gﬁl/‘ = 1000} Te(OH) 6
2T NAMEBWD ST, T=AIarE s b ——herecr) :
| (S
HOMIFREL, LVEREICY 7 M52 L o
HEMNnE ol 200 A . . , . .
2000 1000 0 -1000 -2000
Theory (ppm)
Fig3.4.1 "®Te-NMR 1LY 7 F DR ERER L. EB
15 & DB

4 FER - HREREIITE
EES
(K. Kuramoto, M. Ehara, H. Nakatsuji, J. Chem. Phys. 122, 014304-1-7 (2005).
(2)K. Kuramoto, M. Ehara, H. Nakatsuji, M. Kitajima, H. Tanaka, A. De Fanis, Y. Tamenori, K. Ueda,
J. Electron Spectrosc. Relat. Pheonom. 142, 253-259 (2005).
(3)J. Hasegawa, K. Takata, T. Miyahara, S. Neya, M. J. Frisch, and H. Nakatsuji, J. Phys. Chem. A, 109, 3187-3200
(2005)
(4)H. Nakatsuji, M. Ehara, J. Chem. Phys. 122, 194108, (2005).
(% 5)H. Nakatsuji, N. Matsumune, K. Kuramoto, J. Chem. Theo. Comp. 1, 239-247, (2005).
(6)J. Wan, H. Nakatsuji, Chem. Phys. 302, 125-134 (2004).
(7M. Ehara, M. Ishida, H. Nakatsuji, Collec. Czech. Chem. Commun., in press.
(8M. Ehara, Y. Ohtsuka, H. Nakatsuji, M. Takahashi, Y. Udagawa, J. Chem. Phys. in press.
(9)K. Fujimoto, J. Hasegawa, S. Hayashi, S. Kato, H. Nakatsuji, Chem. Phys. Letters, (2005) in press.
(10)J. Hasegawa, T. Kimura, and H. Nakatsuji, J. Porphyrins Phthalocyanines, (2005) in press.
(11)M. Kato, M. Hada, R. Fukuda, and H. Nakatsuji, Chem. Phys. Lett. (2005) in press.
(12)M. Ehara, J. Hasegawa, and H. Nakatsuji, Theory and Applications in Coumputational Chemistry (2005) in press.
(13)K. Ueda, M. Hoshino, T. Tanaka, M. Kitajima, H. Tanaka, A. De Fanis, Y. Tamenori,
M. Ehara, F. Oyagi, K. Kuramoto, H. Nakatsuji, Phys. Rev. Lett., submitted.
(14)R. Fukuda and H. Nakatsuji, J. Chem. Phys. (2005) in press.
(% 15)J. Hasegawa, M. Isshiki, K. Fujimoto, and H. Nakatsuji, Chem. Phys. Letters (2005) in press.
(% 16) H. Nakashima, J. Hasegawa, and H. Nakatsuji, J. Comp. Chem. In press.
(17)J. Hasegawa, H. Nakatsuji, Chem. Letters (2005) in press.
(18)J. Hasegawa, H. Nakatsuji, Chem. Letters (2005) in press.
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T37x00— MBI HRFEAOE -REFE

First principles calculation of graphene sheets
O g ZEHE (@RRFRFREBRFB2IERD

1 HFEEER. AR

=R T ) Fa—TRT7T—VREDH LWREMENE, 7/ 727/ uP—%2RBT200HF
MBI LTHEEERTWS, SHDITEEE2X A TWIETF/NA RITIE, VU o 8ERME e LCE
bh T3, MibR3 e Z 0SB T, KT LUV TORIBEAEREL R-TETEY, X - ROk
HRBEAN R L o T D, EFRRFEMBIIERET 751 AMBHCA VG BB 72DITiX, k0 . K -
D OHEMBAFTWTHD EExOND, LI, VY arO¥EEROFET 3 RTEETHDHB, H—
Ry F ) Fa—TREQRBMEBOEGEIL, ERTEEL R K- RHHORIBHITESTETEETH S
EEZDND, T T, AFETIE, RLERNLRXETH IR TEAOMBEERY i 5, HEOLKRE
BRI T 72— el BT, ZOROEFTFEILOREEEZFHRT D,

2 B, FEFIE

ABFFECIE, BEFEBERICESSE —FAMNRE L, MEAILICESWEHEEZIT Y, RiFEOFHET
. SGHRBRFEEIT 7a s T A RIEHNIEE Y 7 b7 OS] Yuevcs b F/vIab—var s
— 7 HBA%E - BBEITo TV A PHASE # V5, A7 17T Ak, EEA—/—2 U ¥ a—F T IR
SNTVWEDORRERFEBTH D, D7D, FERENEEL ¥ —IZBW TS VX b= EhTnday
Ba—2ZHA0, DROBVKEBFHAEEZITI LB TE D, SEOHMEEZBDBITH-Y, PHASE &
F—DaALva—HFIZA VR b=V LT,

PHASE Z vy, —ACARELIEICESSHEAERZTo 7, REFRFICTH L, ULV RF YT MNERT Uy
NERV, CEBEOYIM =R F—% 25Ry & Liz, KT 0TI 58 AVEK B A MEFeA——&/L
2RV KM 2RE 21T o7, MEEELGEHE TIX, &K 800 91 B A—R—k L E v,
ZOHENL, REEHEORTBRMNBROT RN X —FRET S LTl CEEREEIZ R+ L B0

27,

3 WFSERR

BB EIC LY, MR TR ERTEAOBEERE Lz, AiE Cik, B34 MEFEO 3 K1k
77 2 EREPOENIBEI L, WFEIL C, & RB T RSN oTe, TORBIX. BEDI T RAF I
LUCESSHREORRE —BT 5, . HRTELTIE, REBERTORERETEMRSH Y | HeilHH
WHEEIED Z ENbhofe, ZORER, ZOXMIL, 5 BER-8 BIR-5S BROMER L 52 L fEmEh b,
Z DFERIE. BED HRTEM DEBRFER EFE LRV DTH 2,

D, BESELOHERRE. B REHAOKE LKL, BEAGELERAWZEEZLORZEN
iEmd o L THEOMENT L BN D T, MEEEIEEOFHAETIX, 800 YA FOA——ELEMND,
ZDRERFARDA—=NR—vNVEMNDZ EITEY | RMEEDRT OFRME+02E T Ahs ¥
BTED,
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XYY

1 6 BFZEADORFEE K2 5EFELORFEE

INETO, ZRTFELOMATIE, 6 RTFEANTINF—WICZETHY ., 6 WEEHETHL L Eh
T&F, ZOXRKMTIE, 6 BRZ2E> T eRER TR 6 HET CTTEELLOTHD(H 1), BRITFET B
Foe, FU TV TR ROBERMAOND D, BETHD ET D@ MBI RINT W, LaL, BT
BRE+ IR ANTEARHEND, 5§ RTIEHABEZRIAF—HICLETHDZ EBXRR I, K 2 1TR
T LI, SFETEATE, RERBTBRMICLY ., F-2RY FAERESN 5 BRBERT S, 205 B
BROWRRIZEY ., SHEFZETZRXNF—WIZRELRD EWVI DR, RO HRTH D,

4 R, WRERELIITE

(1) Self-Energy Correction to Momentum-Density Distribution of Positron-Electron Pairs, Z. Tang, Y. Nagai, K. Inoue,
T. Toyama, T. Chiba, M. Saito, and M. Hasegawa, Phys. Rev. Lett. 94, 106402 (2005).

(2) Nanofilm Allotrope and Phase Transformation of Ultrathin Bi Film on Si(111)7X7, T. Nagao, J. T. Sadowski, M
Saito, S. Yaginuma, Y. Fujikawa, T. Kogure, T. Ohno, Y. Hasegawa, S. Hasegawa, and T. Sakurai, Phys. Rev. Lett. 93,
105501(1)-105501(4) (2004)

(3) Muonium as a Shallow Center in GaN, K. Shimomura, R. Kadono, K. Ohishi, M. Mizuta, M. Saito, . 3 4. Phys.
Rev. Lett. 92, 135505(1)-135505(4) (2004)

(4) %Magic Number in Graphene Multivacancy, K. Yamashita, M. Saito,and T.Oda, International Confernce of
Defects in Semiconductors CHE T E
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SEFROEE. BFRE. RIEGBE. BENEEICET SERIATIRE

A Theoretical Study of Geometries, Electronic Structures, Reaction
Processes, and Solvation of Complex Chemical Species
O 7547, g B3 R ESH. BEA MmE. &k 82, W H. AE RE
e FE. A mZk, A E. LB T, BAR AR, KA B, WA A,
R BE. VEK FELR. B K
OB R R B LA 0R o0 F L B oy F e T a8 )

1 WIEBR, A

BRGEILR, ~T uBR, WHERTR, AREREREZR—0F. I—RNIZSLESETRIL.
BRI THLMRE X 23 Bo, m, sp’, sp’, sp 7R EDBEDOMIC, d BT, hypervalency X° Lewis #5312 Bd
W BEOWMBERFOZ &0, SIS L KN ERTZ EBEV, 20O ECR MY
RN LBEBTIRBLEFHESHEICHEEL WS, £, Zh o0 RETIRRIC XV BB SRMEAIMBECS
FTHRTFELTHEERHMMZ 5D T3, @BEROEEFLICE, 204, BBEBHEANREENT
BY, FonRrR7 I BREOHBELORET T, fka RMEEAEZRBEL TN D, HEERILTETIE,
BRERBIER AR, FA~v=U AR ED~TuxRLEHOR R L 72 EOMNEBLAEY LA DY
BT EICEY, BEABARKSCHA S TS, TEMBLISICHA S T3 BB RIER b HKIT
BN, BESRERIIKGBERCRNEET L LTCHLEERMBEEL 5D TS, bk, Hakk,
2 EA BT ROBEFREBOBEANP O FARAMTHL T T D Z L1, H LWEFMERPK B D
BIFICHE OO FiReE b b 0 | EfE, SN 058 CRBREWIFZXSR L 2o TV D,

T2 ixinE CECBBERBIEA L AHY ToNT o BITRILAMN LR D ROME, EE, RaticB
T 2B R AT o TRz, Bl CIIEE BERICHlEEZ R L, vy, YLy, 0V I
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1475 1749 - 1.167 1180 1607
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1 (0.0) 2 (-3.4) TS, (-3.5)

-
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Fig.1. Geometry changes in CO, insertion into the Ru-H bond
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Fig.2. Energy Changes along CO, hydrogenation
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=Y F A SigH, i b 2 72 2H-285 5 Si,H, D8k & 7 e, e
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Fig.4 Isomerization of Pt(PH3),(Si,H,)
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HOMO ICK&72% 5%  Tuple 1. Binding energies (kcal/mol) of Pt(PHs)(CaoHy), PH(PHs)(CyHy), and
T AHRFBEEIW Lzvy Pt(PH3)(Ceo)

0 oA 4 <4 (A) Pt(PH3)x(C3H10)
HEICRVERD S DFT ~ MP2  MP3  MP4(DQ)MP4(SDQ)
N3z LEHmERLTND 5.8 36.6 16.0 22.9 24.9
5 (B) Pt(PH3)(C2Hy;) B1-B4 1ZRNALALE
° B1 2.6 36.5 12.0 23.0 26.1
B2 -5.1 33.7 8.0 18.6 23.2
B4 0.2 31.7 10.5 17.9 20.6
(C) Pt(PH3),(Cs)  ONIOM(cut 2: MP4(SDQ)/BS-3>BS-5:UFF)®  44.8
W e 7 ONIOM(cut 2: MP4(SDQ)/BS-3->BS-5:B3LYP) 44.5
34 AR OET L DFT(B3LYP)/BS-5 14.9
¥ DFT(BPW91)/BS-5 19.7
ERWR e &8
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Theoretical studies on the classification of chemical reactions and the molecular
design
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Theoretical Studies on Structures and Functions
of Biological Molecules
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[2] BEFFDOIERBRI 3 FHEIE 7 2 77 A HONDO IZHT LA T Y a V2 EAT AT, QM/MM-MC ¥
WESSBHZRIANX—HERPRLS CEBR VAT ARBELE, AHZXAX—L, KGDOAT v 7T
LI MCIEIZ £ 5T 2,000 J7LL LD DORE % 34 S HEEHEIC L > TR 5,

[3] QMMM #E%& FIWNTA A DA VI 171 OBEK S T % & A TEROEERELEIT, Bk
BEZHNTA F BRI 130 BRECHEEAKSFE CEREFEENICBMY Fo i EE2To, QM
4TI HF/6-31G* 2 Lz, /L7712 5 Al HONDO-2002 Th 5,

(4] &R T T 2 F v 7 3fRBEROVF VU T 7 I T —E ORI S § 50 OEEFE [T PDB 1284
SN TV EREZ SRR & UCRIA U, BRI FIUETERRIC X > TREERE(LOCBBREBERD 5,
AR O IERRN 0 FHIEE 7 v 77 F A HONDO 8 & U GAUSSIAN # v 7z,
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[1] MDHED 1 27 v 7 T L IZIRR S FHEEHREE B 22, 3618, B&TFIPHRIRE) OBER
LYUIZHYS T A I OIRE 2 £ = ¥ —3 % F¥E %, Quasi-Classical Direct Ab Initio MD £ & L 5 Z L1293,
ROBEZFINF——EBDOYIab—Talr%, MDO 1step =0.1fsec TITH, XU Fv—IWEHHE L LTD,
FFE LY B, full-SDClaug-cc-pVTZ DFHE L~/ 30,000 27 »» 7D Quasi-Classical Direct Ab Initio MD
HEBEEBZ oM, ZOLORMDHEERTHZLICL-T, EBOHFMEEL MD HENSBEEXHIT = &
NTEBHZEERLE,

[2] ~uZ AT AR A DTS AZETE, X +CR3X+100H,0 (R=H or CHs, X=Cl or F),Z %&£ L LT,
QM/MM-MC EEZAWTHRIED A A = AL T HEEOEELHA L TnD, A FABEBREREDEN, B
FUONa P OB L o CBBIREBMITICRIT AWIEIC L 2 REMBRER D Z ERRH ST,

(3] &R/ 403, ABCBOTEERFEHZRLLTWS, T TRTADIIFAVICERL, 44
YDEDLY OKFEE, BROAF L LA FRIOHEERIZOWTHEMRMAEEL2Z L 2HNL LT,
A F 2 BREIK S T B OPER EIEH B L OEBER DA OHAEEIT o2, FLOA 42 h b OB & - Tk
BIZHEIL, FAFIBICEBY BB T 1 S OB E LT 21To T2, TORR, 4B
K& FHEOBERAMERICIEA AL OENBEIC L2 FEBREHEEDTNDZ ERRAHERE,

(4] 2 < DEESE ORI IZ BT ST IS X BREHT° NMR 2 & > T/ &h, Protein Data Bank
(PDB)IZEEIERED LN TWD, TDO X 52 T 7T — 05, KUSOA I =X LERLMNIL, EbIT,
EVEHOBOCERR, KtEZ 0T WHREOS TR ET DI, KEBRAHEIRIC X 5FEAE R
VBTHD, ATV NCi, AR TIRAF v I MBREF V77 I —EEWY kT, %
ho OIS EZH O T HRIREICIRY #h o, SF8EIE, FOSICEET2RHL7ET 2 &7 ab initio
MO#HHEEZETTHZLIL T, KINORBEERLNITHZ ENTE,

4 FXR, HRERELIITE

* =%, fH, %8 EERLARRE, 20044F 53 GUAR).

*HH, fHHE, 2004 5 FHEEREFTRE, 2004 F9H (KE).

* 48, fHH, R, EAR, K, CBIFR 2004 FKRE, 2004 F7H OR). (FRFERITZOMIZHEZEHD
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% K. Okada, M. Tanaka and K. Ohkata, “Computational study on conformational features of protonated
5H,7H-dibenzo[b,g][1,5]dithiocin oxides by ab initio MO,” Heterocycles, 62, 235-250 (2004).
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by oxaspiro rings during Diels-Alder cycloadditions to cross-conjugated cyclohexadienones. The syn oxygen
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Correlation among electron states, structures and functions of
nano-bio materials
O Ml #, Axzw <yuo, [ B, A8 #—. 8L E SH B8, Tl &7,
M B A. Savas Berber, =i fEKES (UL ESERFZHHE), KL = (ZEKP)

1 HIEEBEH, AR

B E OME L, MRER CH I LREFORFELYENTOMEEAONT L ATRES TS, £
DNTG P AIMEDOY A RHKTFLTEY, o TH/ A — NV OBEEICBW TR, 7 il ciddt
HighTwic, HILWHHERRETIRERS D, SV, 7/ 27— OWE - &R TIHMe?
FEICMA T, T/ BEOHEZOLORWERHOH LNERLE LTRETHEHRLITELTVS, A7y
=27 FNCiE, T/ N A AWEORTFHEE L BEFHOMHEORRBEREFALNCL, HLVWEAREZERTSHZ
LEHANE LTV,

2 BREFGIA. RHEITIE

RKITN—TTCOERDIFHAEFETIEENBEBIRCIHL TS, £2FLF — - EFHBEHFEICBO TR,
T EBRBETIE - RENICBRENBERT vy v Ty 2 b— b &, ETFREOHMAEERILE
BENBEBIE D R Bl (LDA) 2V LIZRATA €V BEREl (LSDA). 20\ id—Mfk (Rvy) ®mMEE
ABELELL (GGA) THbh T3, BENBEEIEICZKIT S Kohn-Sham HFERL, © HEREKZR O ICET
BESAME VEREECRMT 22, HLL, @ EEMCTHEBA Y V2 2BAL TS EES TERT S
LR EoTHEIND, MBFHERTIA—FERAEOBEEICRD LHICRAEA—D0E2 2525,
Kohn-Sham FRRHROMEE L LTk, BROFEDDE D TH B HEAREEZ AV TS, FFEAEIZ OV
TORTIAF —F/MUIZ b B AEEE AV, SOICARBEICR Y 28 EOMBHODIZIT.
BEVLBBIE DR T D481 /175 (Car-Parrinello &) % AV iz,

AAEEL, EEMEENBEED a— FE#Elt, ¥k EITo7, BRT VU Y VO RPMEORIA, 7—
Y o BB ELEL LW b OWFIMEOSRI, ICL VRO FRFEEEE AV — FE B LT, KiE
DEBIEBER Sz, ¥72 Car-Parrinello 5T & 2L IS DORRBEIRIE & H = RV X —FREEDOHE DD
Wy A¥ - FAFI T REERELE,

A« BAFI T RETE, FRTOEEORE L UCOEMBEE s, 28A L, £ OHEMNEED HHEI
R B EE MY O Car-Parrinello 25 75 > V7 v [Pieftid iz %, - 0EMEEL LT, f2ZFEFD
Bz Enid, ZORFORY RORERENMT D LI BRRIEEBI LN TE D, ZOHEMERE soxt
ST BEE L T mAB L,

L=I% + 3 M, 82 (@)~ s, @ =52 T +V(s,.0)

L%, TITT V(s,,t) FEFEFEICHG LZBREBRETHY., vIab—ra rndghR I e %
P AV T TR EDOLDOTHD, BEMIZIL,
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V@w0=§Awa@—L%E§L
ThHO, HUTT UV OWIE AET v FIERHTH D, RIGDBEBTR X=X, §RZ OBREBEORAMEHN
RABNTEHEZONDZ ENREND,

Efo, FIUAT—TOaUFE s ZORFRIZ, BBERK~ vy F U MBI > TUThhTtwd, 7774
Y —ICBHER & TICAR, BWHNLOT a v SEET /) VA ¥ CHR L CHBIERERD S, 20
FRRELTH VA Y —CORFERROBRENHE SN, 7=V IBLEEDOZ RN X —% b O AKBED
BRBLYV 2V F I X ARRDEND,

3 BFFEECR

31 BEFIAY—DaLEFIHA

FFF /7 U4 v —BERMICERSh, aryzy @)
YADETFR EDRKBEVHRER R I TV D,
HTx I LRROBBERK~ v F L 7IBICED, ST KD
Al DRTFIAY—DarFy 2o AEFE L, WK
RERBETNORBETIA Y — L RRDIEHRNER
Hi7e, M1 RT LI, b K, IV IEOT
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W<, TOMEOBBRIT, EROBHECHKA L TH | HEEEE
TR OHEHESHEN TN 58I, BFREBEs Lo paroxintgoby. @c BF ¥ I &
TI_NV SN, ZHEOBFRERICIIX v v TREE 22500b) 1 BF ¥ FABEET D, £iX, U
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Yok, BTREEERL VD, UKy v IR
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THZERRMENT, T/ WE TOBEREC L 2BIMEOREDH L B X D,

3.2 Si i CKRMpEDOH LW ERMFE

HBRFK T O RO R BITR AR E L P BAR TR
Lo THERT—<ThbH, b HIH Si(100)HIZ
BWTi, @R Fu -7k, A KM, B K.
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B2ihHd LT, Si FA~—DRM®D Si RFICHRET I EEERBL, $LZOHETOS TMA A
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BRI DR & MR NEE

Reaction Pathway and Mechanistic Details in Organic Chemistry
Owm 1, 54 Fx= by 7T QGLEKRFH)

1 HIEER, AR

B L ZEREBEENICHANVE Z L0k o T, DEABLFORISTRAKERIL L L TE - BRIRER
DRI ORERCIIAE S DFERBENFREIC 2o TWD, KFuVxs FTiE, ERAERILEONTFTREN
Tl RO TH 5 FOSREIRIR M & BRREHEE. X ORRICR T 2BEOMEMBEG#EIc >N Th
BILZOE L RCESWEERHEEZI TV, Th2ELTLEROMERZMATI L LI, AL L BEH
{LZDORERFRDOSELRET 5F LN E T2, XFEEIL, (1) XUVATATE FOSBAR ML S
B, (2) 7VYVUVRRERIG, (3) Ny 7 <UL - BT BRSO OWTRE L, (3) 1IonT
FEELRHFFCHY, 22T (1), (2) OFERIZOVTHRRS,

2 WRESGIE. FEFE

Gaussian98, 03 % Hv ., BRI L ROV A X T T, HE, B3LYP B LU MP2 i &2 AV, 6-31G*0 6-311+G**
72 O basis set THEEITo 7=,

3 WFFEEE

3.1 RUXTATE ROERBARIEDIC L 58T

AHEOSOME LIRS 5 LT, BERE ARV —BRAl (LFER) RS EERMEDSE (KIE) 1t
BEbERFERNFIETH S, KIE LREMN72 LFER T 5 Hammett A, Bronsted AliIBRHRBOME % X
BRI D05, ZhOERNPLHELNDIERI O UL BET 2 BIITRBRO R ESCHRO THEBSATET
5, BEFLEHEIZ., 2085 RRBRACKEBROBENEILELVOMRIET 2DOIKAEHTH S, RIFET
BN Y 7= ) CORMERAKREMICE 28T (1) 2BV LT, ZORKIGEEERFNTIL LD
2, ERILZEPZNE CHEAL CEZFERORIEETT o712, FHHEIZMP2/6-3116xTIT o 77,

oo cun — oo o

M-H= BH3, BMeHz, BMezH:, A1H3, AIMezH

F4 X ETIZ, BHs, 9-BBN, AlH;, DIBAL-H IZ & 238 o)t OS2 RRICKRHF L& -, &
BRIV 2 BHs, BMeH, AlH;, AlMe,H I¥, ZhEN EFROERBARIMICHIEL TV S, :maoﬁ
M BAKBDIC L D2BITPONE. AINVKRNVEBE LSRR E OFERARESE LTI B R RBEIC
S TH#ITT D, HERREMNTT D2 LICE- T, UUTO L efbim m%&nto(mzummﬁiBﬁm
FNZHARTEOWRISEZRT, ZOBEWNVIEBONVA ABHEOEWVICHEK TS, (2) Al B LD Me %
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BHITBTAOSHEZIE T SES, @B L WA VEESR L ORAERIC X BRI, Me DTk E
Lo TROTHDTHS, (3) SEERERBIEDOAR Y FOpEIZFICEDEL 5252, & RY FBH)
DEFEDPEITATH D, RAT OpEiZHFY & FOGHISEK & O RZEMICL > T, EDEHADHE
LY 5B, THETORRTERN Y 72/t 9-BBN ONKISHADpfEE 52, —HBEBRRV V7o
J v & AH; BEDpfE % 5 2 72Dk, $EEREROEER 9-BBN Til/h&E < | AlH; THEBICKEWZHTH
BT ERDMoT, (4) BRREOEEIIEREIC L > TEIT B, ZOEILOKRTFIINE Y RORBRICH
2TW5, (5) EBREMEDEMIT, EERMAEHROKRE SITRBRINS. (6) KEiC, KGAHRT
FNF—DEENDL, RIVORBTIEEVRERRT O 2 BBIIHERIHEEL THLRIGT D Z &8
Photz, (J Org Chem.,in press),

32 T VU DUBBRKIS DM

cis-2,3-Dimethylaziridine IZ difluoroamine & s L CILAEKFRAIC cis-2-butene 2 525 Z & RSN T
5, ZORINE, MMEBRCT A U EART ARG E LTEBEENICEE RS TH D28, Z OME
FigE A LB S TORY, SE, ZORGOSLAEREEDORE % B O T 272018, FEll7e RGRE
% MP2/6-311++G**//MP2/6-31+G* L~V CRHT L7, 2R3 25 A B ORIGRKE. 16 MO PEESER
REEZHEL, IRC HEREEAV TR BEZRIN T —DORIGREERDEZL S, ZOT VI VVHRK
IS 2 2ET S BB OBBE TEITL CWAZ b ot MM, 1 28 NFH ERSLT
(MeCH),N"-NF' & HF 24T 2EMTH D, ZOWRRIL, 7 IV EFK L TO S\2 K& HF OBLEE & 23 [k
WCEDBRROWEETHD, TORGTIEE, ETHHRBCT VYDV ERRT IVERERBELTF O
Mz fRE L, KNCTHEEL > 2H D F BT IV EOKKERTFEZ T2 b & LTHIEHRWTHF 24K T 25 L
W, 1-step2-stage DRSS THDZ LBbhol, —FH. EFMOSLELFT 2 D OERS T BB
BT 2B TREEIND, ZOBREIFHRMIZ Woodward-Hoffmann HIZEHI TH B 43, —-OD C-N #EE DR
DIEEAMIT 2-stage THEEX B 72, WEMICHEIT L, MAREMIOIBRBOAERYE 2 bDLEX BN
%o (J. Phys. Chem. 4, in press)

Hy
Hs / =N \
HaC
2 3
N=—H + NF;H Hy
1 Hs
Ha

CH,
>=<+ N, + 2HF  (2)

HsC 3

4 FER, HRERELIITE
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5 8 mIEMLFERE. 2004 42 5 A, BIKR, %, 7=/, &E, KB, F 17 BERASEEEST
M. 2004 4R 9 B, B, hT7=v, WE, B 17 EARAREESTRE. 200449 A, A,

O 650



HES CHhILOETFIRE ab initio MO FHE
Ab Initio MO Calculation of Electronic Structure of Organic Radicals
OMZIL, SHE. AHBEF. TERERT. MBAEE (RRALAKH)

1 WHEEH. NE

I m—FTVEBA T AR T2 L WOMERH Y KRR M-SR P L LTHERENT
Wb, I, A3V Ty TRERGHE EAVEERICE > TAgy &7 I vy m—F L OKHPICEIT B
A F - FRIGHHE Sh) AT, BAAV 750 =T L ERHP CRIGSE & & 4K
THEEA AL DOWEIE L T DEFBMES ab initio 7> THEE S AW CEMRINTRE L7z,

2 WRRFIE. HEFE

RCCS 74 77V —7u "5 A, Gaussian 98 B3 LU 03 2EH L, RAEOBETFERINERT ¥ x v
Tl L7z Lanl2DZ 3K & Y CEP-4G &, Hartree-Fock 5. Coupled Cluster %3 & U Moller-Plesset 1)
HEMP2)% VT, [Agn(12-crown-4)m]", [Agn(15-crown-5)m]*, Agn"E & U Agn(n=1~3, m=0~2)D T F /L F—
BB S Z A Le? ERIRBMT 217\, ZOWMERRERT X —B/MEE TH 5 h, BRIREHE
HETHIPEHER LI,

3 WrERLE
Fig.1 IZ[Agp(12-crown-4)5]" (n=1~3, m=1~2)D BB {LARE 2R Lz,

(@) ®  Ag @

Fig.1 Optimized geometries of (a) [Ag (12-crown-4)]", (b) [Agp(12-crown-4)]", (c) [Ag3(12-crown-4)T",
and (d) [Ag (12-crown-4),]"

(@QDIEEIL, AgoN 7 FV V=T NVBROT—TNVBENPOHN 24A EIZAELTEY | 20 AggplZ EEBRH
BR/EL TN, £72 Agpl 4 DO —TNVBRERNRA 4B THEERIZE > THE LT\, b))
ETH@E REIC Aggll 7 Vv = —F AVBRO LICBE L TR Y, EBHSRELTOE, £ Agy-Agylt
DIEHEE 3.024ATH Y, Thik Ag,' D Ag-Ag HIFERE (3.016 A)XV bRV LD, Aggp-AgePHEE LTS
WZ ERbhoTe, PHEETH@R). GERKRICZ FU L m—T VRO BT Agg. Age. AgeDPLE L. Ag
O EBMARIEL TV, Agp-Age. Ago-AgeMDEBEIIZNEH 2955, 2.953ATH Y. Ags'D Ag-Ag
WIEERE (2.907 A)X Y bR< ., Age-AgelDHREL 2.816 AT, Ag'® Ag-Ag HIMEEL Y bW, Dz &
6, Ag DA 2B AL TWBZ L hbhoTe, SEbLI(ADOHETIE, AgpRZ TV =—F /b
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THY A o FRICHRATEREEEZ L V| Agoi EEBRIBREL TWD Z LR bnrol,
RICAF DT TNTRIB EEBEZONAKE LITBWT,

. . [Agy(12c4)]" — Ag; + [Ag(12c4)]"
[Ags(12¢4)]” — Ag +[Ag(12¢4)]” (R D) 15

[Ag(12¢)]" DD Ag, MIBBET 5 S % ., Fig.1(c)D Ag-Ag, [ 3: 1.0 - e
DUEHE R &I S0 & & DEUSHERE LT Fig2 IR T, © 8
D SEEAE & RHF O TR AX =2 bR 1 ORSICITEBIRE
Wi MBWICSUGHRRZ 2 Z L3 bhr o Tz, (Table 1 Z) g 0
Lied3oT, A4 T vy FHNTERLE[AgG(12c0)] 1 Ag, "3 4 57 6 7 /¢ oo
il E RS ICRZ U, [Ag(12ed)][ 24K TE EE L BND, R/A
Fig.2 Reaction coordinate of
Table 1. RHF Total Energies [Agy(12¢4)]" — Ag, + [Ag(12¢4)]"
basis theory geometry Energy(a.u.)
[Ag(12¢4)]" LanL2DZ HF HF/LanL2DZ -756.2260
[Ag(12e4)T LanL2DZ HF HF/LanL2DZ -901.1395
[Ags(12c4)] LanL2DZ HF HF/LanL2DZ -1046.0668
12c4 Lanl.2DZ HF HF/LanL2DZ -611.4818
Ag, Lanl.2DZ HF HF/LanL2DZ -289.7950

D NSTREERE . 85 49 BIE BV A SRS HEE 54(2001)

2 12-crown-4 = 1,4,7,10-tetraoxacyclododecane; 15-crown-5 = 1,4,7,10,13-pentaoxacyclopentadecane

4 FER, HREBEEZIITE

% T. Takeuchi, Y. Shirai, T. Matsutani, M. Kiuchi, Nucl. Instrum. Meth.Phys. Res. B, in press.
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M. Iida, M. Inoue, T. Tanase, T. Takeuchi, M. Sugibayashi, K. Ohta, Eur.J. Inorg. Chem. 2004, 3920-3929.
T. Matsutani, T. Asanuma, C. Liu, M. Kiuchi, T. Takeuchi, Surf. Coat. Tech., 177/178, 365-368 (2004).
M. Kiuchi, T. Matsutani, T. Takeuchi, T. Matsumoto, S. Sugimoto, S.Goto, Surf. Coat. Tech., 177/178, 260-263
(2004).

% Iwai et al., Anal.Chem.,76, 1793 (2004).

*A, A 7 a =57 F UV AE 141 FERE 116 EHFES, KK, 2004 425 A,

* BH, A, 58 52 HE BT E TS, 4 &8, 2004 £ 6 H.

% T. Takeuchi er al., 85th International Bunsen-Discussion-Meeting. Chemical Processes of Ions-Transport and
Reactivity, Marburg (Germany), September, 2004

% T. Takeuchi, 15th International Workshop on Inelastic Ion Surface Collisions, Ise-Shima, October, 2004

* P, B, 5 51 BIA S BILF RS, BT, 2004 4 10 H

* T, 8 9 A BALRWE L VR Y A, H T, 2004 45 10 A

% T. Takeuchi, R.H. Fokkens, Y. Kabe, W. Ando, N.M.M. Nibbering, International Symposium on Stereodynamics of
Chemical Reactions, Osaka, December, 2004,

* FIWN, 36 47 [\l A ROSHIFER, B, 2004 4 12 A,

s Takeuchi et al., 53™ ASMS Conference on Mass Spectrometry, San Antonio, June, 2005.
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EETILXVEORIEED S FHBEKRIZ K HRE

Molecular Orbital Study of Reactivity of Active Alkyl Groups
O¥rx WE, WMHE EBA, B = ERMK X

1 MEBH, AR

BEMBEZ AWEET AR AEO= v VIR, KIGY. A, SGBEEOENC X - T,
A9 % hydroxyimino {EEMDWEENRRDMEE T 5, FiZ. TOMBREKRS B-. Z-BUEERDERL
H(EZIX, RISEHFICE > TRESEEBEIND, &b, AR LEEEBEITEIC X > THAEICEE LT S,
TORIGHEDEROBER, RMEOARMEER D L RE(SEE2 S THREECLVERATSZL2EN
ELTW5S, BfE, HEMIED counter cation BN RGRICEETHETNVEBE LRV ETAZIREL, £F
TANERVEEHEP CORME L BEIRERY ARLHREEZZAENITo TS,

Isovalerophenone (C4H;C'0'C*H,CH(CH;),))? enolate anion: (1) % 721X Li*-enolate (2)& ferz-butyl nitrite (fers-
BuONO)® = k1 VLSS (Chart 1)TiE, 2 #XED oxime anion (3E & 3Z)% 7213 oxime O Li (4E & 42)
BELND, FRL 16 FEIX. counter cation BKISRICEETHETALTHD 2 O=bu LEIGICET S
SHEFTOHAEBRERE Uiz, FAR 17 £EIL. counter cation BRISRICE G LARVWEFALTHS 1 D=
e MRS T A KR TOHREEITo 2, Eo, AFEERE L 2 ORIEOKHAPTOHERRELZ D
&iT, BHEHIZEIT B counter cation BB E-T 2 FUSHMEIC OWT, BESIREBE LI-RHE2To2, W
NHEBERPTIEH D0, BEE T/ ONZMREZHET S,

- 0? }
7
CeHs, 1 Z/CH(CH3)2 lﬁl .
o € "C\H @i CsCICECH(CHy), (L
01
1 @E) 3E (4E)
tert-BuONO?
or - +
C6H5\ /H 02\ -
Ccl=2 . N
o! cH(cH X 1 (Li")
(CH3), C6H5("J C2CH(CH,),
1Z (22) o!
3Z (42)
Chart 1

2 HRFESTIE. ARG

[1 o= Fu V{tRBCET 25T TORE]
B, 1E BI 1Z OREbEEZRD -, BONI 1E £ 1Z OEBEAEEIT tet-BuO’NO? BB S
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%1% (C-N bond formation process)iZ DV TEHHEZITV, BBRBOKEBELEE (TSHEZRD=, Hdhiz
TS1 75 IRCYEIZ & o TR complex DFEA#E (C-I) & AR complex DEHVAEE (C-I)%ERDTZ,
Z DFHEOREIERE(LIZIX RHF/6-31G 2 AV, BB AR O = R ¥ —FHHEIZ MP3/6-31+G & AV iz,

WIZ, C-N bond formation process D FHE THEH SNz C-II O C? EDOKFERFICHEEAME (CH,CH) B3 B+
52T, P LOKERFOFEKEL tert-BuO® FEOBiHE L VD ZRO KGN B FRICEITT 5 HE
(elimination process)IZ DV T, Z DBBIREDO K BE(LIFEE (TS2)%Z R, B O elimination BED TS2
25 IRC JEIC & o TXRHR complex DEEAAER (C-IIM) & AR complex DEHELMELE (CIV)ZRDT,
Z OB OHEREICIT RAF/6-31G % AV, REEED =X VX —§H X MP3/6-31G (Disk REARZD
7e®, 6:314G ZAVWEHREIITE o, Y AW,

[2 D= br VKR ET 2B H TOZRAF—FHE]

SAHFOHEIZL > THDLI C-N bond formation process ([ZI31} HEBBIRIEDOKEILEEEZ b LI, BE
BRREERD 2 MORKIGEBETH D hexane (¢ =1.89 at 298K)F 721X N,N-dimethylacetamide (DMAC) ( ¢
=37.78 at 298K)" T TS 28 (SCRF=Dipole) &47\ . Wl T TS1 DB LM 2 Rz, 85 TSI
DEHAEEE b & ICBEH TO IRC ## (SCRF=Dipole) %17\, X HIT C-I & C-II OEEH TOHEERTE
{t. (SCRF=Dipole)%&1T> 7z, ¥HEHTHD CI. TSI BEL W CII OEHEEEICOVWT, FOZRLVF—FHE
% MP3/6-31G (SCRF=IPCM) <G4T - 7= (Disk BERE D=0, 6314G & AV BIZ T 2o Tz, )

#%\ T, C-N bond formation process ? # 5 T & 7z C-IN AR (CH,CH,) 2K 5% (elimination
process)IC DOV TEHEAE Z1T o 72, LFE C-1, TS1. C-II DR E I X T RV F—FHE L RO HIE T, C-II,
TS2, C-IV OWEH TORBELMEE L =X VX—EE2HH L7,

HE T 1 7 F Al Gaussian98 % vV 7z,

3 WFFEERE

[1 o= tw MEREIRIZ BT 2 54T TORHA]

1EB X U1ZD = b v V{0 C-N bond formation process (2 3V T ik 2 D KGR EE (pathA 3 X UNpathB)
WDWTHRE LTz, £ DIRBRIZKIT 5 Eaff(keal + molt)ik, £ E 4 1E (pathA:5.9. pathB:3.6). 1Z (pathA:1.6.
pathB:12)Th o7, TORRLY 1Z ORKIGDOFHB, 1E O LY BEITLLTL, &V DiT 1Z © pathB
DB EFNCHEITT D L W HMAEBE LR, ZOBEMIX. MEHRELE 2 o=t VEKGET 3R
FEHC O FEAER[2E (pathA:14.1, pathB:9.8). 2Z (pathA:9.1. pathB:6.5)] & [T 5, F 7= C-N bond formation
process ® Ea fHDOEE X V| 2 XV b 1 OFRISOFHBEIT Lo W2 & AV LT,

1E ®= bt VLG T, pathA 2R H L7 & & D elimination process 7> 51X 3E, pathB ##&ERMA 3L 3Z

DEAERY & L TE LN, pathA Z#H L7z & & @ elimination process {2 E$ 5 Ea fi 12.7(kcal * mol™?)
T3 Y. C-N bond formation process ? Ea fH(5.9 kcal + mol") KV K&V, Zhit 1 o= br LK T
% elimination process iZ. C-N bond formation process THK L7227 =4 > D complex IZ CH,CH, B K BT 3
DT, BEBEIKBININKRELSFELTWSREDHEBELDBND, —F pathB Z#EH LA Tk, HEME
CH,CH, D [RE T D C-Il OKFBRET~OBELIEHEN 1.694A127 o7 &, B2 tert-BuO® DO iBEN £
R L. TS2 DHEERBELEIT) T LB TE M o7, D7D, elimination IBFED Ea fHIZH/ bR o7,
1E @ pathA D= bt 1 YLRIIC B 5 3R R % Fig.l, pathB I 33 HMERE Fig2 KR LT,

[2 D=t VLKIGICET 2 TOTZRAF—FHEH]

2E @ C-N bond formation process {22V T, 2 FEDSHFEEE (pathA 3 & O pathB) % hexane ¥ 7213 DMAC H!
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TENENARES L7z, hexane T C-N bond formation process {2 B3 % Eafifi(kcal + mol™)iXZ L€+ pathA:2.1,
pathB:10.0 T& Y, DMAC H°C?D Ea ffi(kcal * mol")iXZ I ZE4 pathA: —4.1, pathB:15.9 TH-o7, Zhbd
D EafE% i3 % &, C-Nbond formation process IX#EEHE D/ X RIFPEHF O F BHET LTV L 2RL
TWB, e, WTROBREZAWTS, = b YLK C-N bond formation process 1. pathA 7523 pathB
FYOBETLRT VI EARBRENT, Tk, FEERE LEKHP TOHERBRE (Bafl ; pathA:14.1,
pathB:9.8) & Hix o Tk Y | REMEKKREY, 5%, JAHB L OEEFITEIT 54 complex DHEEZE/LICIER L
BB, RS TOBENR O BEMOFEM %2 LLRRFTT 5,

2Z @ C-N bond formation process {22V Th, 2E L RERIZ 2 FEOKHREE (pathA ¥ X UF pathB) % hexane
F72i3 DMAC 1 CLLBRE T TH 5, BIfE pathA B L pathB D% complex DIEERBELE THRT LT
%o

[C-N bond formation process]

[elimination process & oxime D ZEfK]

<

Fig.1 Nitrosation Reaction of 1E with fer-BuONO via pathA
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[C-N bond formation process]

tert-BuQ 28 sk tert-BuO®Z& 53 pi s
T3 ERIORE LS L= E#% OBRE{bigE

Fig.2 Nitrosation Reaction of 1E with ter--BuONO via pathB

F#, HREREIITE

1) *H . il FiR  HAREPERE 125 BIFEHFS(2005)
2) *HiHE. &), R ChemPharm.Bull. (2005) Elfll+H
3) *HE, B, FR  ChemPharm.Bull. (2005) HRE
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FTEALRIC & S hnsK 53 42 BR O 36 B
Search for reaction paths of hydrolyses by means of computational
study
O 1% FE-(EREEBRFE. HEEH)

1 HEBR. NE

TRT VDMK RIT. FEAZEOBERETLRRINZEARANRSTH D, LrL, ZORIGHEHEIL
KRIFADEE ThH o7,
RCOOR’ + HO — RCOOH + R’OH
B KT OERBINCEILS T, RICEEOFBRTF VT AT V& DRBEREIT L DHEIEH O
REBHE LT, ZLT, 712 b U U—0ORKEZE U T, WZER M0 R OBERERY 722 2 % LR - T L7z,

2 WA, RHESIE

w2 —BEOWNADOHFNFE T 1 7T LD GAUSSIANIS ZFHH L7, BEFBEED RB3LYP/6-31G*D
HEFEEFER L, WESE & LT Onsager ® SCRF=dipole Z & &KL &MIcE DT,

3 WFRRR

9, WERNRRETIRE EORBBBRNICOBRKEEZA T, TORISITHES ., Gibbs D HH= R LF—%
{B(T=300K, P=1 atm)% X 1 127~

s
50 47.50

AGlkeal/mol)
3

.28 =l
SR TR

o e e
Ester(i:0),

N, 1148 3
Bovn gt
FOH..(H,0) 5. ACH

1. BHEMRIETOAGDZE(

FHIE A G*=28.43 kecal/mol ThHo7=D T, WTFNDOKZFOEMEEDIZETFT NV TH AGIIKRETE S,
DFEY, BHEARRE TIIMAKRSEREZ RN Lbnd,

WIT, BREA R 2RIz, PR E LT, Int EaRENZNEREOZNBNET HRETHD, n&
RRANC L ERT- L XD AG L AGDELEK 2 1TRT,

o 720



A G(keal/mol)
k=

0 13 i
extertt0), setranestral
intermediste
-10 ity 3
§ e ]
produce

2. BBEAKISTOAGOZE(

n=4 & n=5 T, BEAED AGHIENWTRLF—RNROLN TS, ZHOLDELERD B, SMIlTA
DFEFIEMLUE, n=4+5 & n=5+7 TOAGEHE L7=L 25, fiFEDAGDLEB/NEhote, TRbb,
=4 FERE LT b Y U—TCOBRBKGERERZYTHE LORBREBEONTZ, 20 =4 ORKEEZK
3ITRT,

[ (]

—_— Ts2 — product

vz 98OI em ™
i 7 keal's

AE=0 kesbrmol M= Vol A= 3.2t keab/inol
£G= keal/mol AG'=28.49 keat'mat G B85 kenlimot
AS=0 catmol K ASH=-19.89 cabmat K 45=-13.53 cal/mot K. |

X 3. FiRT=F T 2T )L+ 4H20(M=4)D it s% T D B R 72 SO RE s

BkHHRE LT, BENRRETHIPBRENRENNT o7 1 o7 v b OALE T THER 5
AbNDZLTHD, HalZ, ZOXFELERT,

IS of the concurted reaction TS1 of the stepwise reaction
in Figuse 3 In Figure 5-

;= 242380 v =
E'= 4372 keat/mol JET=

Al
AG'= 43,67 keakimnt G

9R1.04{ o
2747 kealimol
28.49 Kealmol

4. n=4 TOHEN(E)R CEBEHERE OB RS

4 FER., HRFEEELIITE

S. Yamabe, N. Tsuchida and Y. Hayashida, J. Phys. Chem. A, submitted
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HRIRMECBET HEBRHME. T/ 53—k, DALRIFFAUEITHLRVD
R E

Theoretical studies on facial diastereo- and enantio-selectivity. Enolate,
carbocation and carbene.
OKH (&R, &% KB, =W Mt CGEKEHRE)

1 HEBR. AR

B 81T % ERER M D EIR O FBIT A E LA BT 2 BRI BRROCBRBEO—2Th 5, kil
AHEUERZ T, mEFRMOBEFIINICDWBER, 20 LEERBOMENREED L TRIFRETHS &
EBx. MEOBERETNE LTZIAT YT 70T 4 THEEN D ET NV (EFOE €T /WEBE LT b
D FY FEILZIZTD, INAXCDOHFH. 3FARIGE IV NVRLFF 2 ~O KA IS O T3
WET->C&, AFuPx7 bTR, (DIARY O TFRBARE Qo-~T a@#hLR=1Dt FY
N&Tiz B 2 mERREORIIZ OV TR EIT o 72,

2 WRFESGIR. AHEFIE

#1513 Gaussian98 38 L ' GAMESS 7' 2 7' 7 A % AN THT o 7o st FIE & L O R I ILEIC B3LYP
ERV, TRAAF-FHROBICE MP2 EH AW, BESRORIEICIT CPCM 6% AWz, KB
6-31+G(d). 6-311+G(d,p). 6-311++G(d,p)& /=, F7o, EIBIMEOFRNTYHFIEE CIERKL L7z EFOE 7'
7" Z 5 (HF/6-31G(d)/B3LYP/6-3+1G(d) 72 ENZ L VT o 7=,

3 WFIEEER

3.1 Adamantanylidene @O FIHEAISMIBIT 37 27 U A EERME

VT AT VAERROEROMEITEE, BRIREBICKIT 2 8EERENEFE (antiperiplanar Zh5E ; AP %)
R) KEHTAHAZ L CERBBHINTETNS, LMELINDOMEFICBW CEBIRED R O & ETMIX
L BRENTWARYY, 41T adamantanylidene D RIS FHFARKICICOWT, S FPERREICE - T
B oNT-BBIREHEEZ AW CEBIRIBIZKIT 5 AP A OMUE (%BE) < Bond Population D HL# 1T 5
Z L TEBRBLZECHROEREFMEEZITV, BRREBETSNVOZYMERALL T,

R'= CH30, ¢-CgHy4 anti

FOWRER, BRIRIBICEIT S AP VR OMBMITEEEORIRME L HTHY . 72 AP DRI TORITH K
B0 AP FERIIWVTNOBRES LBEBBRETHEATHS (0>%BE) 2 b, ZOFENHRIROEIR L
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BBV ERHALNE ST,

WIZZNDEDANRZOWTHEEREILEToTn e 2 A, BEHE L LT 20 a ik —~— (proximal
1B, distal 15) BB LN, EHIC anti FAEFBIRFEOBBIRIEZ R IRC HEIC X o TRIGRRE 2 B L7
LA, VIR (initial complex) DT ¥ < FIVERIBS L. METHINAR OBER#ELHATHS
iz distal R L IZIER—OMEEE LTRY | distal 55 anti BBAERT 5 Z L3RR E iz, —J5. Rk

AP bond length (A) bond population (e)
R TS GS TS %BE GS TS ABP
Methanol
H - 1.580 1.571 -0.55 1.924 1.932 +0.008
OH anti 1.571 1.565 -0.35 1.929 1.934 +0.005
Syn 1.582 1.571 -0.68 1.919 1.930 +0.011
SiMe; anti 1.587 1.577 -0.59 1.920 1.928 +0.008
syn 1.576 1.568 -0.49 1.927 1.933 +0.007
Cyclohexane

H - 1.580 1.565 -0.92 1.924 1.944 +0.020
OH anti 1.571 1.562 -0.55 1.929 1.942 +0.012
syn 1.581 1.565 -1.06 1.920 1.943 +0.023
SiMes anti 1.586 1.568 -1.15 1.919 1.942 +0.023
syn 1.577 1.562 -0.94 1.924 1.944 +0.020

# 1. AP Effects for the Insertion Reactions of 2-Adamantanylidenes to Methanol or Cyclohexane

OH anti-TS
distal-isomer

initial complex

OH

proximal-isomer
OH product

1. 5-hydroxy-2-adamantanylidene @ cyclohexane ~D¥# AN 33T B i X
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HEAEE syn BERBBICONTHITo & 2 A, syn KIX proximal KR GAERIND Z LW RENT, i,
IRC HEIC L > THEONERIGOFERICBIT D= RINXF—% R LI & 2 A, RIS OHEEEME LT
FABTON SRR TS D, ZD L EDEHALTRAX—IT syn REBRR & anti FERRFORICIZE A
EEBRL, Lo THIHIEE (proximal I, distal {K) OREMDZENZE D E EBBIREO = R NLF—7
LI TNBZENRENTZ, TNOLORBRIY ., TORICBT 2B EOREE, $2bb
DDA DY L o TREL TS Z LR LMNERoT,

32 o-ARFXVEHBINAR=LOE RV NExT

Felkin-Anh €T AVRBEDOR—R L2 o TN Do ~TRBEBRIVR=LEHDOE Y RETEITV., £0
MREGTHEHREICZ > THONERBRE IS TERL, Felkin-Anh TFAOMBEAB LRI ORIGIZ
B2 mRREZER T E2HEAT S Z L 2R, a-~T BEHRI VA=V L LT Felkin-Anh &5 /VIRED
N—=RLRoTND 3-X "FV2-TF ) %, BAE LTKRMLY FULTAI=Y A (LiAlH, LAH)
EFRAVWCGERRSEITR o7, ERINE Y2 F A —T VIS C LAH 2 EIZx L T2 Y&H T 0C
DEBTTiTRo7, (K1)

LiAIH 4 (2eq.) .
ether B
0°C, 1h

OMe
1 2 (Re-attack) 3 (Si-attack)

HERHDO VT AT LA RO RREX H NMR OFESER L2 OJIRERICE ST Rz, %
DFER., ERRHIZ2:3 = 7525 L RO LN, RERFKIVNVR=NVRED Re 7 A EEORMGH) »bH
DKE (Re-attack) DBEH L 2B Z ERRIN,

T b OEREREZBE 2 BILYP/6-314G(d) LNV OEERHEL CRICR I 2 BB IRBEZ RO L 2 5,
18 MEOMENEBRIEL LTHLN, ZNODFEE %, Boltzmann AR E VTR ZERICHEHI L
TR, R2IRLEE L SR b—ra VEBK L 2 DO (Re-TS, Si-TS) BSERINICLE 2 BB
LTl onhi,

Si-TS

2. 3-AFFL2-FTH ) 0k FY RBLEOERIREE

TOMRERICBRMEZABEb-72E 25, 23=973 (Table 1) THY., EBRIE (2:3=7525) LERS
FiRLrole, ZZCHREDREZBRT D10 CPCMEEFHWZEZ A, BHRMIE Table 1 DX H TRV E
Bfg & D RW—8& 7R LTz, Re-TS KU Si-TS DEBIRAEIT ST 2 BB FE— A MEIEREHN 6.0D,7.2D T
HolzZ &b, THiT Si-TS DIHBEFE—RA L FOBHERIC L 2 LEMBDRLEELOND,
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FEFE Re-attack : Si-attack
B3LYP/6-31+G(d)//B3LYP/6-31+G(d), gas phase 97:3
B3LYP/6-31+G(d)//B3LYP/6-31+G(d), CPCM (ether) 51:49
B3LYP/6-311+G(d,p)//B3LYP/6-31+G(d) , CPCM (ether) 40 : 60
‘MP2/6-311+G(d,p)//B3LYP/6-31+G(d) , CPCM (ether) 68 :32
MP2/6-311++G(3df,3pd)//B3LYP/6-31+G(d) , CPCM (ether) 67:33

FEERAKE 75:25

#2. 3ARFV2-TEH D FY RETOERRME

EHIZ, ZThHDBBIRIBIZEIT D antiperiplanar R %, REAOMORTIHMLEE 25, Re-TS T
-0.37% (C3-CH; #5& BB IR THite) ; Si-TS TiE+0.07% (C3-H AR BEBBIRIE CHEMMH D) Z &
Bbohrole, ZDOZ &b, antiperiplanar R iL, RISOEBRICHEGT 220K (FI/EMT 220K T, HE
BREBEWEBRREN) THEZEREEMITTRENT, T7bL, EROBBRETT VITWWINGE
BROAFETRLTORNWIZ LR, ZORIGDEITEHLNE R0z, BERICZ ORIGICH LT EFOE #
ROBAZRARTZ, B, FREICHWZEERERIX IRC HEAP LB ONZLENEEE (1C) of&Ez A
7z (B3), ICIHFL—va #HiEdeLoTEBY, £H% b Felkin-Anh €7 /WA CT& 3, Cieplak €7 /v
TIE Si-attack BMEHIT/2D L FMEIN D, Fig2 DARITIR L L DT, ZHDEN Y OFEIRTH 5 PDAS,
LUMO D /ED D OIECH 5 EFOE density £1Z Re-attack BEETH B Z L WRE iz, THITERM0FHEIC
BT Re-TS BEBMANCHFITH oo bV I FEE —KT 5,

2.221 %
54.3 au®

Re-attack

EFOE density : 0.909 %
PDAS : 18.2 au®

Si-attack

3. HIHISERIC)DHEE (/)L EFOE AT Ofs R (hH)

4 HR, HRFERELIITE

' k&%, KH. Tetrahedron Lett., 45, 4559-4562(2004)

* K%, /O, Bl &%, KH. Angew. Chem. Int. Ed., 43, 2412-2415(2004)

* &8, KM, 17" IUPAC Conference on Physical Organic Chemistry, 2004 4, Shanghai, China
T k@B, KH. 17 BEERAEBEFES R, 2004 45 HR
* k= @, KHE. BARETRE 85 BIAEFES 2005 £, R
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MR EERT HRZ T A4 VLB

Theoretical study on Penning ionization producing excited states
OFEIL i CHrinREH)

1 #HEEE, AR

SiHy/SiD2(A—BYER D EHRHRIE LR > TWAB Z &b, BIRIEEORTHIMBEEER D ERT —Z NEHA S
2o T OEHERRRIZ OV T OEBAIMEORE TR VO T, BFEREREIC L 2HGRHEEZTo, Zh
LIFBNZ AINC/CND B F BB Z AL en, XI5t Ao FA X —%EE L, 3KRERT v
JVHITE (3D-PES) & ik 8, IRE)T R /¥ —% 3K T, Franck—CondonlX F(FCF) BB MR AR D D Z L 25
L. FRR164FE B IIX & ARBED g G, 3D-PESL 3 RILBBE— A FED-MZRE L, BETIREIMEN & /7
B LT, X—>ABEM OFCF L 3D-M#% % & L /- BH =R (Binstein’s BIRE) D HEILERITEEIIT) TETH 5,

2 WS, HHEGE

% 3°SiHy/SiHD/SiD(A—>B) D HWLIL & Z i i < ABERTE, SiHa(B) — Si(ID) + Hy, DEEIZSW\TIE, F
1S EETR O 72 BIRBED3D-PES T, ARKEDIRENEENEIEL & 3D-M)> 55 5 1L 2 PIHIE R 2 REEI S B S,
PR & o B CARBIBE OREAT A B | SERINARBERTE A & £ RS 2 Ho D IRBNEIER /3 A O FhiE I RAR ISR
VIR RIRTFE R RN, Z OMEBERRIC K E RRMAEDER S 5 Z LB o T,

AINC/CNDRT > ¥ % T3V F—DFHEI i Imolpro v 75 L% FiV ., CASSCF/MRCIEIZ &V | avizik
JEBESE Wz, 1500 DRFEBIC OV T R /A F—%2KD, IMLS/Shepardi&iZ & » ## LT, 3D-PES
e, B TREMEM OFHEIIDVRIEIZL D\ X, AREBIZOWTZENRZEN300E % JRE L. ERME & LB LT,

3 WFFERRE

3.1 WHRIRIEIC & B SiH DfEHERE OB

VIR & U CIRENEREIRE S F 2 SiHy, SiHD, SiDy? 3%
IR % X 1SR T, BREICRE DO IRBIEEREEN b D= RV
¥—%77, SiHp, SIDUT L LA RT b TH S P, SiHDI
HEICRRSTER 27T, & 5ICHEDEHESIIBREDIRE
EAIZ R T2 DIk LT, $%EO Y — 7 IXBIREBOIRB)HEAL
DOEFAVBRELSBBBIRETH D, SHICT T v 7 ADRENH ! i
& RRHER Y12 13240 SSBLNIC AL D BV RSY £ . SIHR T2 ps,  gpmbemt ]
30000 40000 50000 60000
SiDy Cid2.4 psE TR BUORD NS D Z LBy ho Tz, RILET Tol cm”
EEDOREEIEILE VS TIIFCFO = X —7 L B —BT 2 DICR LT, BUVRSOBREIIFED L
— 7 WZERLTWD, EIREEERIES IR & UzSiHyh &S 2 Hy OIRBNEEE A (v, NE X 212
A (Fig. 22385y, Fig2bMBUVES) . OGS TIHIRE 2\ CEERILERE Th
DT, BV TIXFICIREMERNE CEERERE L Ko TWND T LAaNn5, b OB IESID
THRBETHY ., IRBRRREZIHERE LTHEWEWRLERTH S, —FF. SIHD TV A 72

iy
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T240 fsLAN TI00%ARBEN#E T L, AR OHDO NEIR BB A 13 SiH)
SiDYDBHWVRS EF L TH D, T EBHEOERDISFCHEIZHE Y E

BEMEECH v . BV 1 XFeschbachdkig % 4 $ o R Bl E R T DR A 1EH

ERELTWS,

3.2 AINC/CND 1S, IRENIRRBDOHIZE

CsFED S & CEFT RN X —5HE L, 20X ISR
1-14' & 729 | A 'TiERenner—Teller(RT)ZN R & » T2-14' & 1-14712 555
T 5. B o TS 2 TRIORT (A EBEIXA, /A Xdegrees).,
2- LA I TEAREL B AR TIE1-14" X 0 @3, T-shapel M/ NS d 2 728
EARELE (Xlocal minimum & 72 ¥ | 53 13 7 Tconical intersection L
TW5, ®3IC3REE i32-14. BiF1-14"ikEE) DPESZ =T, FF
BEE i3 Jacobif B TR L TCH VD . rICNDIERE, RIZCNDELEALE D
PR, GIRECNDLTATH Y, 0°1FAINC, 180°1FAICN D EARELE
RIS %, K3 THr=12 AIKEE LT 5, 7% FgE TRA
WHNDEREET— FOZRLF—%2RKITTFT (1: CN str., w: AIN/C
str., v3: bend, in cml), RTAZIC X U EAMEE SR Tld2-14 052
A" L0 BT 2 o v AN O TEARBIRIEN B < B b, EER

State r(AlN) rCN) <(AINC) AE/V  G(100)  G(010)* G(001)  G(002)
114 1874  1.188 0.0 0.0 2044 533 119 232
114 3202 1173 1800  0.224 2089 467 148 286
214 1.868 1268 895 3874 1507 698 566 1126
2-14', 114" 3076 1186  180.0  3.947 1926,1927 534,559 328,218 658,426
2-14', 1-14" 1785 1206 00 4540 1811 562,604 --180 519,351

* BRI OWTIE =1,
BE2ED TR AT —DOERE L O—BUI+OMETE 2, ThoMNbMEs & 5 i1cx IstSATER T

wekmwnrs o

©
=7 /
:/“‘ )
a UNET 8‘8
»HBETH %
shs, S 3
(@]
o
<
o

4 FER, HREEELITTE

K*FEIT, (LI, %P, BEEL. J. Theor. Comp. Chem. 4, 225 (2005).
*PEIT, (L, BFES  J. Chem. Phys. 122, 144307 (2005).
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KBEDRIZETEMA 0 DEE

The geometries of ions in aqueous solution: ab initio study

OIEA EferE (FREE )

1 HIEEEH, AR

AL, RO 3 ODT—<&{To T,
(A)T(H0)y (n=1-6) KAHZ T X & — DR,
(B) hydrogen-bonded complexes D#EIEIZ %35 BSSE DEEE,
(C) FEAEEE Dfse % T, 23 fll® protonated hydrogen-bonded complexes ® QCISD(T)& CCSD(T) L ~/L D43 - [E14H
BERA=RIAX—DFHE,

2 WRFESiE. RHEFIE

71 775 Atk Gaussian 98, Gaussian03 & Molpro % 5 7=,
(A) Br(H,0), (n = 1-6) (J. Chem. Phys. 2003, 118, 6336)D & BIMEAD br # 1ITB &2, FEMAKE MP2 L~V
TREMEREILEIT o7, SDIT, n=4 DHFAE, C PO RBMEE LD LER LB L TREME
ERELEIT > T2 WOKEEREEME -7,
I. CEP-121G IZ J. Chem. Phys. 2001, 114,4461 12 % % diffuse sp & d % augmented L 7= FJERA%K,
K3F 1 6-31++G(2d,2p)s
SEAMERE SN EEIC LT, EBEBIT 21T o7, BRRERAEMEML (n=1-4) I LT, anharmonic
frequency FHHE 21TV, EEBRME L BB Uiz, & HIC, n=1-3 1 LT, I OFEEBIEE MWB46AVTZ IZE 2 T,
FEERDFEZAT o7,
(B) 16 f# @ hydrogen-bonded complexes IZ xf L T, MP2/aug-cc-pVXZ (X = D,T,Q L X /L T,
counterpoise-optimization %47 - 7z,
(C) 23 fE @ protonated hydrogen-bonded complexes IZxf L T, R/ ¥ —% QCISD(T)aug-cc-pVXZ &
CCSD(T)/aug-cc-pVXZ (X = D,T,Q,5) & i » THHE L7z, #i1EIX MP2/aug-cc-pVDZ LNV D2k {vigiE %
L, BAE AB O THMAEMERAT RNV X— (AEu,) X, AE,,=E(AB) - E(A) - E(B) TR 72, BSSE
I¥. counterpoise ¥ TR 7=,

3 WFRERRE

A) 11X, 0 K CREEREMAEERL T\, anharmonic frequency 5 DIRBIEIL, FEBRME & +50 cm™
BECT—HLTWS, n=4 OHAE. CIFHE (K2) NEREREMEELEZ L Q. Rx OHER
THETS Thotr, CiEVH C,DHED 0.2 kcal/mol ZETH o7,

(B) counterpoise-optimization . standard 72 optimization & ¥ bFERNEN o 12,

(C) 8X-7 DA, VO =F—AHH L7z, T, VPP5000 ZEWVEHR LT o7, 72EIC VO =5 —4 ik
B, BTCORHEEZET T&E e,
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L e
MRS Lo *~H
/ l' ‘\ H II \
g . . o
o] H H o{. H /
| / \O \ ------ \-i.-..H /
H /0\'"\_ 4 A O\H
H “H
Qp==-n=m=mmnn- H
,\m \b | i{ |
H . S, sy g
‘\‘ . »H/ ' H--" “\\\ "—a \p O\\\H-‘ 7 f\\\% \~‘~.H H
\ o \ / L \ SR Ny~
M ’ ‘\ ‘\ O —_ H \\ ,"‘I
YA ! A o Haf SomH”
¢ H [ H ; . - ;
A N N e
H---"" 7 ‘\O/ K : \O/ \H\ ,
ey . o
Yoo
B 1 I'(H0) (n=1-6) KA T R & — DERZE T2 BMEE
----H L eaeeam- H
------- O~~~
o / \ 1.844 AN
\ (0] (0]
1 H '
4/’ H. ﬂ‘/x H . ume/x
¥ LAY . ' 1.909 ‘\ R '
\ RN | 1939 \ SN 3414 \ 1939
\ . . \ ' “am7 s, i
‘\ /H ' \H “\ ‘\ /H N . “\
‘\ \ ‘| ‘\O H ‘t
H \ T
\ _____ o™ \ 1.844 Now
3 H--"""7

2 I(H0) KH7 T2 Z —DELERFMSE, BFITER (A

4 FR, HRFBRELITE

% EAY Int. J. Quntum.Chem. 2004, 100, 28

* IEAf J. Comp. Chem. 2004, 25, 1771
EM &R TE

ER  BETE

ER  BETE

ER  BETE

ER  RRTE

* IEAF 229 ACS National Meeting, 2005

 IEAY Internet Electronic Conference of Molecular Design, 2004
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BEXTHEBEAEFRMEOREGSEFRREICET S REMHRE

Numerical study of the anomalous electronic properties of
low-dimensional strongly correlated electron systems
O KHFEA., KEHFR, EAE, LHEH, LER.
MEGEA. B)IEZ), AR (TEKRFE)

1 AR, AR

AFavzs FOHWE, FEEER BBERRILY., BEVBETREADREICE o TREESNSEHL
MAEERT2ZEFROBTIREBLEZOR-IAF - E, BIBEETROEAREE TH B/ \/S— A
ROE Y D4 OO, B RNV LEHREMEEN TR, IO BROBENEEX A, BETH
B IAHLHOFIE, BFELVTHIAVREREEZHAVWTRATSZ L TH D,

BRI RAFIL. KRELHTEKRD 3 2SI 3,

) JER SN 1 TN — BB L O T RN B B3R BT i OBF5e,

(2) {EIRICIRAE BAA BB R D FEA Y B TR 1S D fEH

Q) BRCRBBLYOER - AL « Ll HBEOKFL L Ttk > BRI 5 8%,

Thd,

R 16 AEBED EBEREEIT, ROBY THDH, BEMARIL, BLTO 3 IR T 3,

GRXEFIX. T4 OHEEREORI « BREEFIHIET 5, )

(i) B1RoAEEER (TMTSF),X O M) 7Ly NEEEOREBBICBE L., BETIRY IALBHEDON
HBERWTZEHAN- FEBOBEBTREBEFEEHE L, U I REESERARENREEZ R LT
5 EVIFHRRREBEIT o7, [M31,4,6,9]

() A MERFEIEANT LIRICIEE N N— REENZR U CRBEITIIR Y ABBHOFEERWTT v T
A VX —WENRT A —F ORI EET o7, [#3L5,10]

(i) M BEFUAEMOPMEKRFLICELT, N—FY— - T3y 7HEETY, BEREBICLE
BININR=T OB L2 OBETIRVIABBEOTIEIC L DHERFOHRA, I LICHRIBE
BTV IABBEDO FIEFTRIC K BB OB AT 72, a2, 11, 13]

(v) HRWRITAMEEAR BRI L2 RGHI=ARK RIS U, xHABIBIS OB EITSIME 0 AL O 5 iEE
HEFITL, BEEGHEDO T A —FIC X 5B ETH T, [RX12)

2 WHHE. FEFIE

AR T, RO 3EHOKMABEOHEEBEIE L THEW ST itk EEZBTVS,

() BEMEBHAE . BRI T U F a 2B L 5 KBEBTHIONALTHY, EF L NI N b=
T kT DB R T OB TIRIE, FRICEERER X U4 OFFR J OB B B
RKDDLZENTEDZLDTHD, AL v T A%, Tx ZMBICBR LIZBEBERSAIED Ny 7
—¥ - 7u 7 F 25 EHCPACK B LT TIPACK THd, Thbid, BANIIET v F a RiEdH DWW ITH
RABIEIC IS KEBATIIORN B Ry =V TH BN, NIV AT VBRI DT A—F &
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TR, BIOEBBEOBAORBUTIEATIT ST, B XX —EARE, XU~ ORIRZIHE
BIRI%. BIRUHRBIBEAHA TE D H D TH D,

(i) DMRG 7% : S.R. White 12 X VB I N7 HEETTHI Y IAZAE (density-matrix renormalization group,
DMRG) PE 2 ZHVWEHEHAEFETHY, BrD 1 RTEFIROMBICE 2 RET B, FEKRS
N—=FTHTa I L0 EED, BIE, ARR - ERROTAITY X5, ABERARMHEEZRLEEA
RBRDOTNTY X b, EHIT1E, BINFREHET I HEPHRREDT VITY XLN, HONDHEL
WICHEF D~/N— RIETL | -] BBk LRI PTRE Ch B,

(iiiy QMC ¥ @ HRBIECHERRIOBRERIER EICL2ETFE VT4 (Quantum Monte Carlo, QMC)
B W—TTNITYVXLEEE) OF0r 5 LBREED, ThoZFIALTWS, £k, KTV b
o —iE LA EDE T, L ORHEARY MV ORE G AR > T 5,

3 MFREARE

SRR 1 6 FEEILITo 7 ERR 1 OO 5 B, FRCRENE LN, BIUOBERREE2E - >OH BH%E
WZOWTHET 5,

31 MUV y MBEREIZKTZ Y v IR ORR

(TMTSF),X (X = PFg, ClOy, etc.) D & 3 VD@ BNy FH— NEICBIT 2BEERRR IN TR 2 04F
U ERREL TS, LML, Z0# 1 KuBBBEETROBERTMEIX, KARMROEIETHS,
RiL, 74 b7 PRAC VR FEMROBEKFEHONED 5 WVIT LA OHEREND, Z0ORK
DY —r =T R ZHEORBIZH 5O TIERNAE WS ERIGGELAER SN TE TV 5,

ZOFERBEHEICETAHMITNETHEOMRRERINTETCVDIHOD, ZORPHEHBEETRT
H5Z LICHRRTHEREMONT Y IOV TIE, 4% THREIFRV, AR TR, BFBOMROHE
HERZZVICRVAL Z LR TEL2HMENFEERATLIILICE 2T, ZORDAYV ZHEBEE L
AT D RN D B 2 FH BB A RE L2,

ET. ZORDEY U IR O=— BREEICER LE S, MREEEE. BRI 1 kg mo
FEBBNbOD, BHTOF=—VHOKRy L T 2RFHN=AKTRTHD, BTD 34 74V 7
DNy REHBRTE1IRETF = —r OV A FERBERY BV ZTRFICETHEIOIIH L, Fo—rHOYS
PRy FORy TR LETCHEE2EXD, S—AD 14T 4 ) 7Oy RELTHNE, | REF
2=V DRy U TIREICA, VIR FIRBERAEREZ D, LT, A— g ERHAT 5,

ST, ZOXIBREAWEEANKTEEL LTEL A N— MBI T, BYRF 7O/ EOL L
T, VWb I REEBICE > T, AV UVHICHBBMENRBEENHbN 2 Z L ERVWHZE S, Y
FITRY RAN— FERTR Ay CV TORERHDEMBEMI L. oA NRAUBKENVE X
BERAV U PERICE A TRBEMERERT 5 Z E B3O > TV 5D, (TMISFL,X DRy B 7oEEIR. £h
PELTXTOZARBIIH L, EBE, ZORUMERSZEI Ry B 7O/ FORMEEZRTZL TN 5,

Tex DA ZHIEBREOHS L, ZOomBEEeEFIHT S, $2bb, BEMEMEE A
DBBEMRRESIZ. DLFRAN UDESRENEEREL RWESIE. AU HOMEEMYZR N 7Ly MEBE
EFAZMTICEEY ., RITEBEERBOBRCEBESBREE RS, 2L T, ZOREBIK, BUTIRRT LD
2, BEACCZEHEBREERoTWDHEEZOLND,
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X 1. ZgH A N— PO, m—AD1/4 74 Y70
Ny RIZH UTREROR Y FIZAD, SBROR Y FIZEAN
RS DRy U T OFF 2R,

& 1%, DMRG D F1EE VT, fIST 25 g — MR (1) OBEFREBEEE ISR, 2LT,
WKOZ EERALMNZ LT,

(1) UNBHPREOHOFE, MBS RITR 20, BERBRELEY A N (D7 TR R) ©
AR T a2 e BB E 25,

(2) REIABBBOEMEFEOHALDL, 1REF =— v ORTFORAFD AFEDOA L U BERK
(2ks-SDW) OAHEARIANZ LBy otz, 1L, Z OFBE, BHEEcx U CHEBEMICHEER
35,

(3) REUF¥x vy F7OREAIL, BMEHFEOBEDOHHA T, BAFMBTIIAL S Xy v 7IXW LT
w3,

(4) F—AREIZEBI ™ML, ELUHESBEX L2y, BIRIZ, 28— 0) v I ZHBREHBIC X 51
BT XX —DFF LB 20NRBEBRTH S,

(5) ARVY—EEHNRT & ZHEAT OXHMEKDOEMEKFEEZRRHER, V7V ISR FO=5®
HAT OB, BB R RGN ERT Z EBa o, —BEAT OHBECF = —
NO=BHET OFEIZT LAFHIIEET 5,

U EDFRRND, ZOZROEEREIZ, BV A 1RETF =—VBOAEL LV ZEBEHATICED ALYV ZH

HBEETHDEELLND,

PLEORERIT, (TMTSF) X IKBWCEHI S 2 Ay ZHEBEEORTEEZUHT iR H 5, £
oo VYA PRAEE T 2ELEbEMA (LALESy EY 7OBEE2TRLE) ~— FEEIR, 2
DEEREL LTAV L ZEBHBEEERO LW | MBHMIEROBLARN D b REBKENFER L 2o T
W5,

32 1RFCIEIE N N— FERI ORI

1 RCEFROE=XAF—DOYET, EFHICHEERRSHE. —RITHKT v 7 4 v Vv —ifik
(TLL) B TRIRT 2 I L3 TE 2, 7Y — Bk 2B, EBE PR olzk L TR=
FF— THEBEENIR S V27T, MHBEEROEMIC T BRI, Wbwd TLL /37 X —4F K, Ti
WEND, K, DITHENER OB SITKTFT 5, #2721 IRTCERB D K, DI OV T & 2 ZRINE L O3
FRIFZRD R TV B,

LD 1 RITE M TTF-TCNQ (259 % # B0 RGBT 50 )6 (ARPES) D FBRHRDZ < O EMERIRF#IL,
FrHA NOFI UDHEBBIZANT 1 IRIG/S— REELD ARPES A7 M OFHERBRLTET 5,
LHALRE, 20 1R S— FEBLO K, OffiE, 0.5 »ZFnU ETHY . RERFERO K,=0.18 L I3EAS

0 84 0O



L7, E72 # 1 IRTTHBEAR(TMTSF),X Tb K,=023 LWV o /NS RERBRIEN T\, Z0HEFIL,
AHEERITZN Y TR BESRBIY PrBa,CuyOs @ CuO —EHHTHRKTH Y, £ THEK,= 024 LD
ERBEENB LTS,

INOORICIEBTHARMILI, N RT VT 14 HBDIVFZOEBETHDZ &, (o TEWBERK
DRREEMPEHIMBLTNB EEZIONBEI L TH D, BT, /MEVK,DEIZ, NA— FERIICERR
Mz —a CHEEROSRERD ANDBLEMHERRL TVD,

T THAII, BT A MR L OVGEEY A NEICRAMEER (EhEn v, 1 ed35) 2RO A
NIPRIR &7z 1 IRJe/~S— REELD TLL /87 A—4# K, Dfi%, DMRG O 5ikE AW TREL i, %
DFEFR, B21TRT LD, (V) FHELED V=2V, O E 0 Y DIRIAWVEERAER X ¥ v 7L ook
BTHY . ZZTRMPRLTK>025THDZ & K17 =2V, CRAEZLHZL . ZLTHE D EK=025
DEZAHT (T A—=FDIEITIE U T 2k 5 WO 4k D) BT O H DHEBFARBICEBTHZ L 2RL
7o TORRIZ. LIZHITREBREOH 1 KTWE BB BR BRIV AT A —FHIRICH S & Th
X, BRSNS/ NS R K, OEE, FRBEOHPTEST I LN ZEEEKRLTWS, L DBERERN
HrEsh 3,

4 FER, HREREITE

[1] Y KH, WA, BJIl. WA, PhysicaB, #&FiH.

[2] B, KH, #JIl, Physica B, #&F.

[3] KM, L), L. J. Phys. Soc. Jpn., #FH.

[4] KM, A, BJI, WA, Phys. Rev. B (2005), FIkH.

[5] *{LK&. Gebhard, P4, XM, Phys. Rev. B (2005), Flfil.

[6] Y KH, waA, BJI A, AAHEYE(200543 8 FEELKYE).

[7] Eder, AH. Phys.Rev.B 69 (2004) 094433.

[8] Eder. XH. Phys.Rev. B 69 (2004) 100502.

[9] *KH. BF&EREHEEMAES 2 FHEE] (2004E11H., 4 1HE).
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KAHB X OV IR 1T SRS OEERAIATE

Theoretical study of chemical reactions in gas and liquid phase

O /g T, LA RE. KFE SUEL FN R FER. 298 #1T. ILl REE.
T RE. FH OEG. PRI OERE, R EE GUBKFEREFLR)

1 MER®

ST OBEBFREHEGZEML LT, KB IR T 2L ERIEDE A T v 7 AT 5 H5Ex
PRREL., Thze O TRISOEBERBRICHT 2 REM 2GR E/L L2 ANE LTVD, SFER, L
LT, H2CO 3 F DI 2 BT X4 F I v 7 AFHAEOHEORE L. BANRHE LT 7,

2 WRFESGIE. RPEIE

A BT ¥ —iF, TL LT, BIFATIVvIZ AROSTEAZHEICHNTRY ., FHLE v Y
T AIBEEOLDTH B,

3 HFSERR

a. H,CO DISETEI

T A NVET T e RONMEER IS, Z2IRT 0T OREBHZZCZERIE E L THL ORI Thh T
B, AFRTIIRBEOBNRT Yy VEAKERAWTCETBNRECLYREOT AT I v 7 ZAEHS
TEEAEMELTVWS, AT ¥y VBIBUL, modified Shepard 5 TITV, FIWBRT ¥ 3y VAL B EER Y
i MP2/cc-pVTZ T, TFRAF—iL CCSD(DF A TROEEH 5>, BT ZEBHROEE 2T ¥ VR
DWW T MRMP2, CAS DfiAGLEEM WL, £, BINFHETIEZ. K7V Uy VEIZEROHF 2
DORIGRDOFERICZS S Lna Ry MRIEEBEEAEICOWTHET S L RIRICHES IEHIBTE %
LD H LMY P EORFEE HfE L, R & LT Radau-Jacobi FEFR & iV, BMAL, 5 FF
B, 5O HNVRBERTIRCTE 5 L 512 LT, BIKEBIE D EJE I primitive JEJE & L T, radial sine DVR basis.,
coupled angular basis & V2, ARERERITTIE—MICERERY, ZhE2HENT 5701, BEOHFE2HE
HETX 5D reference RT7T U U ¥ VEBEL, AL VIOEEEZER L, CO OBIRBIICONTIX
H,CO ¥R TORT % V% BR LT PODVR basis vz, ZOEEBHEEEHATLIZLICLY,
Hamiltonian fTHIN 2B A Y . RPN FAHFAORITRRE L Role, BT U ¥ ¥ MTFINREICR D72
WELDAE) —EFHEATHN, HiE L X7 P ERhE T KEHEBOEACEE S I WE
BEOIRIZE > TGRS THLZ ERRAEND, BHEBEBOFBIIERMICHIM TE 2720, T
Lo TORBHbREL, KIBREREHBUCHKRI Lie, BI%%1T 5 BOPIMREICE, F—mEETR
BBiE (CAS-level) THMA L7-iZKIRENRIEL, EFEEREBHOBREAMRBIZNE L bDEAWE, Z
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DIFEZNT BB R D B D W BB DO SR E ARG CTRI A =2 TED LW FLEARH D, H 1,
212, S, H COEEZ BT ZHEZ 2 L Db D(0).So LD 133 B OB EEA REBIBICHEE Lz b D(13),
UL 20FBICHE LIS DROIZOWTOEFENNIFHED O/ LN AT MR ORRKTFAEFESR
ZRLTc, TOIRIZART MADALE, BEEOEIENEL RoTWD Z LR TE D,

g.
13 —-—
20 e ~ 1.005 T T L—
13 ——-
20—+
1 e
i z I—
4 3 ogss
| 2
i g
i S e
i > -
|
! i 0.985
bk 1
| L
Julaa L NE | - , , A
20 30 40 50 60 70 80 90 100 . o 10000 20000 30000 40000
energy (kcal/mol) time (a.u.)
1 2

b. ZOfh
ZDMOWFFERRBEE L Tid, UTIZ oW TR ETT o 7=,
D) NOCI DT <~ AT MV OET B IHEHE,
2) 7 b= b UL TD DMABN O CT RIBAERSE D B B = RV —H & RS
3) NP KSR OBE TR O LA F I v 7 A
4) [Fe2S212+7 T A X —DET + AR LR - B
5) IR H T OWHE T DEAK A B = X /L X —conical intersection #§1% D bk DB J

4 FER, HREREIITE

ILiléF, ANfEE. Chem. Phys. Lett., 386,414 (2004) ;  KJR. (LA, JNfE, Chem. Phys. Lett., 393,98 (2004) ; A
H. J#EE, J. Am. Chem. Soc., 126, 7111 (2004) ;  II'F, J0f#. J. Chem. Phys., 121,2105 (2004) ; FHWN. FxMH.
JINEE. J. Chem. Phys., 121, 8446 (2004) ; [LI~, JMEE, Chem. Phys. Lett., 405, 142 (200) ; 2%, /N, J. Phys. Chem.
A, FRIH S N, ZRE. JNEE. J. Chem. Phys., FIRIH 5 B, J0EE. J. Phys. Chem. A, #&FRH 5 [Lld, A0,
J. Chem. Phys. %
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E—REHEIZLD SI(00)ERALO7 T=VRE

The first ptinciple study of Adenine adsorption Si(001)
OfrH# . RE B, BE BE. LEx HR (BXKI)

1 WFRER., A

Y ARRE L OFEY TREX, FloRfEEE2 0T NS AOERICBOWTEHERRA V NeRoTET
W5, Bz, BEET A AT VLA TV buog R XA FeUP—RERETFLNE, VY ayv
D (001) XEIZAFLALTRTOIA 7Ly ha=F ZAFAL ZADBEER>TWD, Tz,
INETICH VY arRi L coib, KRR EORFEREOHENZ TN TET,

HOHMBEERNTT YA VB IZT A 2% 2L D HIF 57200tk BREEICH T 2 @IS X
HOIMERDD, £ZC, OFErEREEIOEBROREZ I® 57D, Si00DREDOF A ~—%2F AT 2
FERBZ2 D, SION)EREDF A <v—D Si=Si AL ABITORBRETREBKEL, Si-C ofE
AEEITZEICEY., BENICEZEL, o, BRWZEENFRRIZR D,

Bx 3 EHSTORCTHEEEZXAVSIZLREBLTWS HEEZ—DD
BFRTELTHVAHRE LT T =VEFIVES TRy by
ELDAKRBREE LRV LD, BRREICEME L BEFREBEMFE LI
ET T UERRET D EBAHEENE, TN R0 H OO AR R
RESRTFBZ LD EELZBND,

ZIT, HBaZET SI0ONETMLETOTF =V REDTRERRY OEE
WL, COMEPRET D0EFH T,

ONA-base Adenine

2 WG, ARGk

BEAEEERICESEBETREZREL, ~~r—T 72 hERD D LI LV EERELE
frofe, HBEEECRE LT, FEERMZAV, AHNERRET CAT TR THTBANFEY I 2 b—
vavEfTol, TOFETIR, 10 0RFRENPLRIRETE, MrOHHELEZETILEDH LY
ATH, RERXVX—OREMC L 2REBEORER EEITI L RMED, T rs T MIERTFOR)
KblZ&» TR SNz STATE ZHA\Wiz, WA EIT~7 b BT at vy 42D VPP THDH, =V
F—Hy bF 73Ry T, YV bT YT MERT Ty ey ) ayBJFUSHIAVTN S,

3 AFERRE

21T OH O SI00DEFHE L TOT F =V BB IOV THE LR, BLEATINF—MEL ZE
LigoleDIE, FAv—LFA v —DOEICHERT 2ME (K2 Ol C2) LARoT, BAETIRAXF—IIMHE
LT C24x1, D24x1, D52x2, C24x2, D34x1, D54x2 ZHEh 255V, 1.21eV, 2.30eV, 2.19¢eV,
1.09eV. 1.58eV &2 ot, £, TTF =V TOEMP VY a VEH E FITRARIEBRARETHDZ LD
REINT,
TTF=VBKRBEETHHME EICLTHEE L TCHAEED D B, FHCRE L 227200 D5 2x2 #E & 72
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ST, 5B VHERFFOKBRHEORMEEFIALL O LBXHE EREL o7z C24x1 TIXEEND 3,
FEFRIBMBIICREL DI LT, FA4~—FIBDT Y v VA b DREZETIILF—0BBAT 25 A etk
HBHOT, SIO0)EE TIX< Ge(QONEHEEMATEHZ L bABOBEL LTHEITFbND, /2, FAM~—
ERA LT A VIR REERET 7V r—3 a VEERT 32D T A v LIEVWEERICER T 2 %
BERHDHBDHDH, ZZ T, —RTHAETHZETTFA v OEHER LR Si(111)ZRE, SiC(0001)FK i TD
HEREGSHBROBLEL LTEIDBND,

B 1. Si(00)RETHT 7 = KEHEDRKH]

4 BER, HRERETIITE

K Fujiwara, A.Ishii and T.Aisaka, “First principles calculation of Indium migration barrier energy on an InAs(001)
surface” Thin Solid Films 464-465 35-37 (2004)

K.Fujiwara, A.Ishii, J.Ohta, H.Fujioka and M.Oshima, “Experimental and theoretical investigation on the structural
properties of InN grown on sapphire” Thin Solid Films, 464-465 112-114 (2004)

*A Ishii, J.Yamazoe and T.Aisaka, "The simulation study for the nanometer-scale selective growth of Si islands on

Si(001) windows in ultrathin SiO2 films"Physica E 21 (2004) 578-582
(F3E)

* f#: “First principles study of Adenine on Si (001) and Si(111)?, ACSIN-8(8" Internationa Conference for
Atomically Controlled Surface and Interface for Nanotechnology) T M 88 % 3% (Stochkholm, Sweden)2005 £ 6 A
*  A.Ishii and Y. Nagao, “First principles study of adenine adsorption on Si (001) surface” #HH T

O 89 0



DFOEE, HigéNEBEET RIILX—OD ab initio 5 &

Ab initio calculations of the structures, force fields and conformational
energies of molecules
O ¥, I B—, Ml M (JEREeE)

1 HIZEEE, AR

Ty NSRBI T OENTA A MRS MV EHRHECRD B Y — LT 5F
T, AaVHFA—aViZOVWTOMREZBLELHNL L, 207, EFEERRE & HEREBIZENT,
g, WEBEEART ¥ ¥ L% ab initio AHHE TR D, B ONTRERD HIRBIVENL & BEIESE KD,
& 5 1Z Franck-Condon (K7 % #5933,

2 WA, FHEFIE

71 2’5 A GAUSSIANGS % VY, BFEEIRBEIC OV TIE MP2 08 EELEEIE <, S, BFRhiikeglz
DWTIX CIS IET, ZREhEE#EEE RO, £, NBEEAZD LT ORRIEICEE LN bEE
KELEITRI>ET, ZRNETNOETRECOARBIRRT ¥ L ERD T,

3 BFERRER

a) ¢=90° b) $=0°
31 MYTAFERA PRVARUBY 0

ZOHTOBEBTFEERBICBTISZaVFA—Tarilo
Wi, 200K E TR 7 NV—Th 5 R B RERP#E
TV, —o0HEICLED L, Hlad ki Zvrdtn
ANFVERRVBVREBRERa VY — (2HAG =
90°) DHMBHFELTND, o —oDWEITLD L, B1b
DEICT v RERS BEREHERT IR — (4=0°)

LOTMCHEEL, §=90°0a L hw—L{ELTNS, = @
D X DI FERAE R F
RBIEG TR, Hi 00— | g
SR LA trifluoromethoxybenzene, S0 trifluoromethoxybenzene, S,
A ~ / A
i i 30 L
ERHEBIMIC & Y K 0
S RRD, e MP631GHs s CIS/6-314G(D)
= 2 200-| . 3 -
2 li/:l\ IEI & &) < §+ ; B3LYP/cc-pviz 4 ,
B L7 BT AR IR O . ol I
NIRRT v ¥ ¥ L
B3LYP/6-31G**
Th b, MP2/6-31G** 0 0 . . . . ‘
- ~ NN ‘ 30 60 90 0 30 . 60 90
HAEICLEDIRT Uy 410 g1
I/ = ° 3 0 v
Vi, §=90° DA X 3. SgREEORT ¥ L 2. SREBORT I ¥IL
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INZ725TRY, ¢=90° DL KR~ —DHPHFET D LE I FREIFL VS, HBENBEEIETS, RL
RS AE AV 72 B3LYP/6-31G**FH R OFERIT MP2/6-31GH#H AR L AEMICRI U Ch 5, —F, FEERBHE
% 272 B3LYP/ce-pvtz R DR T ¥ % LV TiE, ¢=0° bB/NNIR-oTEY, 2@OarFrv—RNEFET 3L
59 FRITTFE LR,

—J7, AEPIDTFHELE S IEREBONTEIRR T > ¥y id, K3ITRTLIIZ4=90° &g=37° I
BN ERD, SGIREBORT Iy VAT, EFTERPNSOVERf o, ZORT Uy e,
B3LYP/cc-pvtz FHHE CTFHI & N7z S IRIED AR T > ¥ % L h 5 Franck-Condon K7 % FH L7, SoikiEDg =
90° DaAUFT—Lg=0 DIAVFI—DRGEND, ROBRBEOCEBBNRIVELIEXRTHEIN, Th
Ikt LT, MP2/6-31G**HHE PO FRIENTZ L 5 72 SQYREBORT ¥ % LV Tik, BRIZF=90° DarKrv—
DHENEDHEDIZ2BITT TH D,

KHDOEHFA A ALART M, N7 a— RebD Loz, 0-0 N FEBbnd v—7 D&
EBEMZERH Y, Ihdg=0 Oarre—nbOBEBEL TS L BILYPcepviz t A TTFHRIENZ & 51T,
TDGTFRG=00L¢=90° DL AT —5FOFEXFLTND LEbID,

32 FSUVAR-VUFATAFER

| s, cIs/6-31+6),

SOGFIEY g)scis(4=0°  b)s-trans (¢ = 180°)

{‘ A
FELCOED B O\C/H H\C/o
BoERmbh 1 |
T, SR T ;tﬁj&\ﬁ "~

2
O RRN b, |
B ”\c/c\c/ H H\c/c\ A 3000 S, MP2/6-31G** L
B dablZmL7z | I | 1?
ZonarEw H/c\c/c\ " H/c\c/c\H 7 20001 i
—BHFEEL T ||.| ||.| S 1000 |
DEBRBREN W5 RFURVIFATAFE R 'y
> s

TN, Z05T 0 60 . 120 180
DEOZODNIMEBAD > B, A hA—va L OEkE .
LB ¢ OEY ONBEEET v v VO RER 5 B4, NEBERRT Y r

WCIRT, SolRAETidd =180° @ s-trans A L D LET, SR TIIHEIZH =00 D s-cis MBPRETH D HEN
TR ENT, BONERT v Ahb, strans 12X D 0-0 N2 ROKE em™ KB s-cis 12 & 5 0-0 N
VEBRBRIENAERTFHIENE N, BENEEZED TN,

4 FEFR. HRFIFRELITITE

% "Laser Jet Spectra of Methyl 3-Chlorobenzoate", A. Hirano, H. Tsumanuma, K. Kishi and T. Egawa, J. Mol. Struct.,
701, 9-11 (2004).

% "Molecular structure and nicotinic activity of arecoline. A gas electron diffraction study combined with theoretical
calculations", T. Takeshima, H. Takeuchi, T. Egawa and S. Konaka, J. Mol. Struct., 734, 15-22 (2005).

% "Conformational Property of Carvone as Studied by Laser-Jet Spectroscopy and Theoretical Calculations”, M.
Mineyama and T. Egawa, J. Mol. Struct., 734, 61-65 (2005).

% "Laser Jet Spectra of Methyl 3-chlorobenzoate and Related Molecules”, A. Hirano and T. Egawa, Twentieth Austin
Symposium on Molecular Structure (proceedings), P7 (2004).

* IO, ZEU, A, HTFEBERATHERES, 200449 A, A&
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BRATHFICH T SREM -G

Magnetic circular dichroism in layered superlattices
OFHER (RREKXR)

1 HFFEEEH, AE

AFFIIEROBMEA TR FOBTREZEFHEMILAHEL, TO XRBEKH 6 (XMCD) O
FHBUT, BRATKRTOBETREOKREEZHALIMNIT D Z L 2EMNL TS, BIE, BEXORRBIZE-T,
XMCD ZEFREBEMHAT A NRFERERY, BRALEFIZEBWTHRERAIL XMCD ORIE R T T
W5, AT, BIRATETORMEIZRITS XMCD A7 MR, AT TOBRCEDOESH DN
TREOREL BBENCE ST, FOLIRETIONETS, FZCOBETREOE(LPHBHRTE. B—
FHEHAEORRENUEFRELKT S22 21Xy, REOOKTFATHTEH/ZLEH/FLTRY, Zhbd
DFMREBLT, BRATHETFIZIT 2 REOREE M L,

2 WRFESIA. RHEITE

KKR {535 & O KKR-CPA 5 & VY, RPFTA E 2 EPLBEGAEL (LSD) IC#2WT, H—RE»LERO
SRREME/ HEREMEA TR T OB TEEDHEZ1T 9. XMCD A7 MCHBERE T — A > MIF—HBEFHREIC
A VHEHEERAZBENICRY AnNSZ LItk vRD 5. YT, BEANRATET, Thbb, £H
R ENICIIEEDO VAT TICOWTHERZITY. VT, RAOCHFTEBNICHERE, #lxiE, fRko
WERDHD, Thbb, REICEENSEATIKFITOVTHLHELRZTTY. b5 WL, REZITZEATOE
NENDRE» O DRTOIBEREL T, REEEZARRAGEOBLE LTHAELZITY. 2085 RREOH
DS XMCD ARZ bk vidh B WM IREEME OB RICED X 5 REBE 52 2 DNETH5S.

3 WFFERRER

AR BE 1A B IS E D 72 W BEARAY 72 Fe/Cu B8 L UV Fe/V AL TIZOWTORHEZITVY, ZTh b D
K WIUHIZ 1T D XMCD A7 M OWBEITo7. bz XMCD A7 MUVTHIER R 2 EENICH
B<HHLTEY, K BIUHEDO XMCD ORE, 372bH, XMCD BEDORFHEHFDOETIREBENOLDLY
BT OEFRBOL RS 2 &0 ) AR T Z L3 T&E 7. KBEINURTIE, 1s22H 4p ~D
BBEEZRTRY, @Y%, 4p ALUBLV4p BUERKE—RA Y MINRY/NEWVDR, Z0 4p RESBED T
D3RBLIBEL THD DI, #RELT, BOBRTOBMRE—AL P, FiZ, 20 3d AV UVBERE—
AV IR XMCD IZKBEN D7D THD. ALKTF T, KEPIWZIE, BOED 3d A B UBERE— XA
Y IAXMCD IZKBREND Z &I22 Y, FiE D CuX V EF O K RIHTO XMCD DA77 M OFIRIL,
BED Fe LT 3d AL VKR E—AY bEKRLT, Fe HRTDALT MAOBRICEZ Z Lichkd. £z,
ZOMEIIRELSRY, Hl2E, REO CuFIEHERENDIAEUVHBRE—AL MI0.07usBBE L, Feli
TFOALVHERE—RAY PO 2u g BEIHATHRY /NI b BT, FE O Cu i+ O XMCD Oif
EiXFe RTOMEORGO—RBRELRD. Thbb, KRIUED XMCD HREIXZE DR OBIKE—A L b
DRE S EZHMICKRT DO TIZARWV. 208 2p 05 3d ~DBEB % RT3 L RINEHDO XMCD & i3AE
HIZ B 2> T 5.
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SEE S, BFEEIC &R, FEETFBNICHEED VI Fo/Cu ALK TR EICONWTHAET
o7, FeBDREE, H2WVNE, CuR VEDOE I ZBLIE, FBEOMKE—A L M XMCD A7 M d
BLESHT LTS, fERELT, BEMEETH D Fe @ THEH L XMCD MEIX Fe BOEE, H5W\I,
CuRVEOESICEOEVERL NI ER’SoTe. —F, WHMEETHS Cu V ETES L7 XMCD
BREIX Fe BOREIITIIHEVELRVA, CuR® VEOEIITHL T, ZIFEIOHHITIA LTS T
2. Zhi, FHED Cu RV HFD XMCD DBENENOJTFDIMEITHTHRY KEL, ZO0FEN
Cu®VED XMCD BEDOKESTHHZ LIZR->TWAD. £z, Co ATHFIZONTH, Fe ATKT &
FEEDOHEZED TR Y, HEHE L OB, BIT, Fe ATHTFIE bee (100), Co ATHF i fec (100) LD
JBRATIHETF LW I BEBNCEH DHERDFHT T TS,

E 5T, XMCD DFHFEICNA T, BEY & 5 MEMEHROMEMES, T7hbb, BHBIMESIT OV THE
REHRDTND. BRIBSEATT, BB/ FEEA TR FICRBOT BbERENTWRERAD—DOTHY,
FHMOBRIEEIED L, WY, VT REMERS) LT (RKRBMERAS) OM%IRE 2. EH

BRAEAIIH R OE S 126 U CERET A2 LIc 58, TORESWCBEL UL, HFEHELHE
FERLFILTLE—HLTWARY. ZOEEMRAR—BOREILFHHE CRE LT\ 53 e S & ZEE D
ATHRTOREE DENTHDEBILNTND, AT, ¥EMEOEIRKREWEAICE, BHBESHES
DREESBPE-FEHAEOHAEKE LFABEETHIEVWIRELHS. ZhbDK, B, BRRSEESD
REESLREORT L OBEEMELHRT D720, HREEIT-o TP, £, BHBEIKMASAOREIREICH
LTI, HEMEOE IR +4ETNIE, EBORMIIEREEICERAOLOTHD 2 L NERNUICHIFEN
TRY, BHEOEIDOEIZKT I2WEOKRTIZITOHEBNRIADBILL 25, ok, BfE, BH
BEREADOERBORAH L BEDOKET OO EIT > TOER, BFHMEOESEZFARES LTHETS IR
TEY, MEMNRRERIIRER TR, i, AERERLOEKLITo TR, 58%I1%, FRMEOES
ErHaoR&TarLibic, AACHRTERNIBERS I ATRTCREEIFTHAGEOETHEAT
IOV T, BREBIAESOHEEZTY, REOMENBHBIBEICEDE I BREBEEX D200 ER
RB. ZhizkY, XMCD & BRBRREADORKRE I LW BRAZMHEH»S, REOKTE TR CTEHIZ L
EHRFLTNA.

BT, ZHETO XMCD OFEICMAT, 0 X HEEL (RXS) OHEICLHEFELTWAZ & &M
2 THEL. RXS IHMEEMOEBRBRFPHERF T2 LWHEFIEE LT, HEEERLTVWSH, BRA
THFICBNTY, ZOETREEZMATIHANRFERICRS LHFFIND. FHOI, Cr DAY VHBER
REIZOWT, KRGO RXS DFHREZITY, WEMREZEEMNICRSBHRTIMREBTCNDIRN, 20
AICH, 4p REEN 3d REBERKLTWDZ &R, BEREEELRZLTVWDS. 5%IF, BRATETICER
7% RXS DRtEEZTEL TV,

4 FHER, HRFEEEZIITE

1) i, F+JE, FH Phys.Rev.B70 (2004) 174441.

2) s, 1A, ¥EIH International Conference on Vacuum Ultraviolet Radiation Physics (VUV14),
2004 4F 7 A Cairns

3) mAE, R, VI AAWETER 2004 F£KFRE, 2004 4E 9 A HRR.

4) &, TR, P BAMEERE 60 MERKR, 2005 4F 3 H .
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SFREEICLDIREPRAZERLE T IHABRREDOFRARE

Development of New Reactions with the Aid of Molecular Orbital
Calculations
OHffR—, HHIENR, BHEe, R 8, THREEZ, PHEMmE, LUTEG
(RKRBEEE)

1 HBFEBEH, AR

SR - BBERBEZMDT, 77 A5 —MHAERERILAEYOUGHEBIIERNFEDORIZL ST
A TERWVWENRZ V. FIZIE, ARV TF UL - T L - B FORBOEHRERILEY
i, —RICEBROSEEOFEEREBICH Y, ZOMRISHEIIEMLBO L. —F, BEERBEZERER
LB RIRE R ER E RO OO, B REEEPRIGEICRE S EETHZ ENRBINTVS.
ULOEREEE X, KRR TIIEHEFHREICL2AREBREAEORIGRE « ROGHHEOMRR L&,
FIICE S SR EZEBR L LIBEARRIGOBRELZIT> T\5. KEFEDOHFED TS, Al
7 — PRI XD sp? RE L TORBHSUS OMMEICET 20758, M, SR, HEeEw
DRIGHED BT 2878, B L OHEH T I RIHEMEEOREATRILKZE~D MM GEDEEFIZD
WTHLTFICHRET 5.

2 HREFGIE. BRI

#E 1% Gaussian 98 3 LN Gaussian 03 71 25 L& AW TITo7-. EEHIEIZEL LT B3LYP %
AV, EE MP2 IETORFBITo7. BEBEEICIIN - 8] - &IV THEBAERT U r LV EED
SDD AJi, HE$H - RFEIZOWVT Ahlrichs H5DOEE T SVP HIE, MOTHRICOWVT 6-31G(d) £ 7213 6-
SHGAEEE Ve, ZhbOFEHEE, Bx OUROBRICENTHNORTELbDOTHY,
i s TRV EEEOBWEREEX DI L EHER LTV,

3 HFZERRE
31 AHSRT — NRAIKIC L B sptRE L CORBBIE G OKE

AHERT — FREIC L D0 7T o OREERONT, sp? RE L TORBRFEREGERBE L LT,
Sy TN RGP YLMEIC LD v AR Y VTRIEDFER L B E I RELDOTH DI, KIGHEIEDORE
HMIZRBHTH 2. (EKIZ, RE— T UBE~ORMOOEA [ERLHAN) B X UF| Xk < Brr ik
WKLo THEITTHHDLEEZONTEER, #E ) FULAORAEEOBEERRE- ~Nul UiEE OMELIERE
DFMILA DA o TW oz, RIFR T, VF U LAY 7T — b ZEAE[(CH,),CuLil, Ic X 3Bk =
NV OBBIGDRBN W THEERREETR (B3LYP/SDD for Cu, Ahlrichs SVP for Br, 6-31G(d) for C, H, Li)
WL DBE&ITole. ZORRER, KFE- REFBEOMEOBRKEN 2BV HFET LI ERHALMN ko7 (K1).
1 O0#%¥ (path A) TIL, A2 3 FLEOBBRELR CRFE- BRMEAMICHEAL, FE 4B - 31
OFSERE 5 2, BlEBEBETHBBECL > TERBICES. —F, b9 1 O0RKK (path B) i, PR
FLOMAEEREZR B O OuKFE LICB 2BRET, BIMA AV BRBEL T F U LA FAUICHRSh,
PREEZRTICERMICES (BREERE) L), RRBESNTI RGP bDTHD. ZORKIL3
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LRI DRRBRIZ LT 3.5 keal/mol JEMHELZ FAX—BEWV. =—TFT NV OBRESHE (i, UF v LA~DE
fL) ZMER U723 EICB N TS, BBERIREKA 34 keal/mol HFITH D Z LB o7e.
ARIENEBEIZELLORETHET L TWINERALNNCT 5720, REOEERIFENA AR
(KIE) DEIEB L OHEHHBICLEFHEIT . 1- TuET 70t 7T Me,Culi DRGHIZD
WT KIE 2HIE - 5tR L2 25, ERMEIMBIREELZ O LICHELEZFPREL FEFICEIS—&L
e (K2).

Me-Cu'-Me
| Br,

H
©U U + Src? 7
Me'—Cul-Me? H H 8 BrMesCull
1 ©.0) 2 5 "E40,0°C N
4 3

»
MT—u—M§ Me' || /W\C\l Me~|_|/M§ *

Cu Me'
Cu“' Hoool +215 /7 Me +18.0 M 1-°" Mo
C‘“ n: c\c H M W ;é\um P GuMe CEC caled (A7 caled (B)®  calod (B)? run1° run 2°
Me—Llu,, % A Me— ;. »~, H
Br e C{/Cz'“ L- g ¢ 1.0%9 1.026 1.024 1.023(3) 1.020(4)
TSs4 ) TS5 2 01 1.01
s , e ¢ 1015 1.018 1.016 1.015(2) 017(3)
394 (+1.6) 812 c? 1.003 0.999(1) 1.000(1)
¢t 1.000 1.003(2) 1.001(1)
Me' H, Me'H
ol 102 H o it L Me-Cu'Me i | ct ‘ 1.000 1.000 1.000
Me Cu ¢t +9.2_ | Me*-Cul ‘)c -54.5 IL bos °b1: o c8 1.000 0.997(2) 0.999(2)
N \
U~Br—u LI—Br—u Mo2Cul-Br H H ¢ 1.001 0.997(2) 0.998(2)
Me~Cu—We Me~Cu—e . . c 1.007 1.004(1) 1.006(2)
4 TS
(-16.4) % (-61.6) 9 KIEs calculated for vinyl bromide. * KIES calculated for 1-b
@ A and B rotations refer to rotation along the Cu-C! axis. Energies (kcal/mol) are ¢ Standard deviations in the last digit are shown in parentheses.

relative to [1 + 2]. Energy changes are shown together with arrows.
#1. MeCulil, & 1-7uEv7utsTrn

X 1. [Me,CuLil, & Bk E =L O RS
BIL. - [MeCulil, & RALE =/ DIRSHE KR B C/C S S FIAL e B

32 AR, AR, ARELEYORIGHED

BHHESR (1) bAWITHBMAM, TAIAMMERELL OESICAVSNAD, FROEHE (1), Bk
& (1) {LAEYERCERISHNIT R0, AT, AHEH, AEETRISFIRBESh TWATAF L
LIRS OBEEEMETH S 30 Y TAXNEROBTHBBEICONT, FLEBEM, 8], &L L TEE
PLEAEGHE(B3LYP) 24T\ ek L 7z,

HEEFTNLELT, PRABMEEEZETD N AFAERA) - S AT 4 UEEROEBERR THDEE S,
RAT 4 OfflfEEEE U FE 4 BN b Y A FAERAODD S OB THBBEC DWW TR L7z, £ OfER,
87T I 4 FRALAEIE > D o B T B b BERR Me

l . *
BoOZBRE-TZ. —F, |, &icpg VetV

Me
Me—M'“ Me

LT, ARMEEEENE LEEE

FOBBEERIC B \N T b, BRI Mmemmer}¥§§

WTAKRRT ¢ VERALFASRBEL, 3 THE (M= v Ag, o) C“E ™

MG R L D2 LB Mote. ZHE m”?”° %ﬁa h ]
DRIEHEOE N, d BioT R L% v we|' UREW

LD CICRE L, Ak e — | MM S 167
SRILA Y D BRI DB & 72 o pupiazzs - C
TNBZ & EBI LM L, B2 R AFAE -8R - RORGRE
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33  Hfp— T I NOBMT VT o ~ORMK S

BAETCRER~ /) 7 OBFEEZETH LML FT YV URZF LU ~MTEZ L 2HELT
WA, ZOVEMRIIZERA LT 4 KT A RIGHERMENE WIRBER B o7, T, RIFETIEE
D EIEER T ) T — MEMER AT 5~ ERB L OERORFN 21T, £7, 8FLkicv==n
EEFTHWEGH—F I FR, Hipibe FIV VLD BOWRIEEERTZENGN o7 T, 2 3NWTT7 ==
NEEICTEL2 OBRELZEALEZLOEBF L. ZTORRE, 2,4M0ICAFVEREANT S Z & THEESIHR
Bricm b sz Rl gnols (K3). ZZTRBENE N2A4-VAFNT o= VEh—F I Fig=F L
v, XK UCHEET CHBIAMAML, 1- 377004 V770 R ENETHEARBECH- 24
V74 VEBIZR LT O ARG EE R Lz, IR, 4L 7 4 v OZBBROREIIERIRIICE
TL, DEBOERMOHREE 2570, VF U AT I KO Na AL T V%S K DR CraR g,
2#%, SHOTNXVNEOBANKZITA 5. MMV AR Ly -B A 2 I REFANC L 55
BAFETH Y, BRIICIRFE- KBEEEREBREOEALITI Z LN TES.

EROEBRMBFTLUEFTLT, BENBEEHBE L IVREREOMI L RIEEORFN 2T
(B3LYP/Ahlrichs SVP for Zn, 6-314G(d) for C, H, N, O). Z£D#ER, #gh=7 I OB T & =F L 2§k
BHRMHEERICL Y k2B Liztk, RF- HfEE L IKRF- KBRS VPRRICAERT 2 RN 6
FLATLER IR A R L CERB~ L EOREB/ONT. ERPHTHD y— HEHMbA I 2B T, 4
IVERPEMICHLEM TS E THEMELVRELL, KSEITORB LR oTns (K4). £
fe, BREOTV—NVEOHEE - ETHONE L FOMEOMBICE L TR EITo . TOMBR, N24-U A
FNT x = VERT T I FIZBWTIE, 22002 FAVEOBETHEMREICLY, =F I FOREEREESL
L, 2D AFAFEL T I R E OSERBEEIZLY, BEROHEHT T I RRREERT S Z &R EEE
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Theoretical Studies on Thermal Chemical Reactions and Photochemical
Reactions
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2 WL, FHETIA
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Extension of ab initio electronic structure theory and material design
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2.1 GWILflic X 2 BB RRR{LY D%
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3.1 GWiEfUc X 2 BB e R D%
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OXxfmE ®EZ, AL B, BAE #F, BF R, $F B, P £F2,
IR IRE, 0 OER CGRERFERZEREERIIZER)

1 WEER, AR

£ # R It #£ 81 3 (Reactive Hybrid Orbital) QR R & B

TRYT AT FRERBIKEEOBELLTCAVLA TV LIN, BEDOH / = VEDD
RIEFRDICRET 2T TERL,BERERVWLEKISFLICRELALEKIGEZ2LTLLR
BLARW, I THAIZ, BE—0RKSFHECL TREHEBEBREE (Reactive Hybrid
Orbital, RHO) & PMREiX#L 5, well-behaved RRIGELE 2B 2D DO FEEHFE L 2,

2 MFREE. HEFE
GaussianO3BXUGaussian98%ZAWTEHEMRKELIINEL T,
3 BRZEAR

AN RT ABOBRYEE OBEROMNT -CH BROBRMEE & BELKISHEOHE DBROERIC LR E
AT,

AILES LBROEMEEDREN

AV KT AEE(Meldrum's acid)iZ VAR = )VED o ffOERMEIZES< CHEETH S, BETA I ALR=L
AW RBEICECBIEETL, SNEHSATHE L BRSRTETEE (K1), BIEET CH %o
BIEA~OUEBT OFBIELL X EMUOBFRE o1y %Qf e o
RICHH LT, ABRTIT ryy (7 RiEEMO®E UK X
REVD D) =B CERBICE ROSUGHE  obnmoass — nomilokumosss  onhormsads 22dmayprer
ERHEL D R BRE LK LOBELIE (05 (Y o G o &
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R EE (Reactive Hybrid Orbital) O 5E %

BREFRESANORARE EFAKIE, BEMEERZ22CoOBED /) =5 FHGE
EEMSETRCEZDEEDRBTHANLILIV G, BE—DRED FHEICL T2 LR 5 HPHER
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KMTAZENEEND, 72, BROSTHERILCLEZERMEERAORFAEIIFET S LI 0
THDHERNETHD, TZCTHAix, KIHERBE (Reactive Hybrid Orbital, RHO) & FEifh
%, well-behaved 2 X IGHLE A B A7 O DO FHEEZRBE LTz, B T2 BMEMEEIE duoo. 2 5 T 2
BEOBREBAE TUTO LI ICRHAI NS HE,
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Anoe = O, die NIy, )
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I THE N FME YD = RN X — ¥ TH Y, Hartree-Fock-Roothaan T X % i< = & T
BRDBDTH D Puecl M FHEOMRMEHE S (LCAO) TRDOIIICRIA I D,
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R = A
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DEICERETE Do 2fumecld, RFATET 2 o NOXEBFRICHIET D0 F T2 punoeld
HiickeldT 2012 3 -3\ 7= B 9B B 7 1L FE (superdelocalizability)ic Pl 7m B & > T3 2], F 4 I35
2 A F DAMEE puaoofE DT KALIT L > TR, I THRAEICH L2 T, VpwmeeZ
Davidon-Fletcher-Powelli 12 & - TE B M1 & /ME L 72, 72 2 O F LW RBIELZZELE UK S E5E
BE]/ [HELR)F-IEVNIEERRICTDEICERL TS, 20 &) IKKE{kShdic &
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B 1O NER = TR L7 "

BFZBEELHEIOM LI RILY—
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Theoretical Studies on the Electronic Structure of Molecules
and the Potential Energy Surfaces of Chemical Reactions
O HEMBA (AREHREF) . RARKES (BHKEE). A Dahy (&K AFEH) .
R (B R ARE®R) . ILEER (GXIEREFE) . SBEN (GXREREE)

1 WFEEEM. NE
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Theoretical studies on excited states and their relaxation processes
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ZHhES D COT & Eu 32 2 fliCh oz, OWO jlofe JoJofo e
<+ <+> <+> <> <+> <> <>

EP'&)UQﬁE & ’ IE/f jy%ﬁg@ﬁﬁﬁ%ﬁ%tb&j‘é 2.288 2.269 2.249 2.209 2‘;;/ 2.301 2.286 2.264
&, X, alREBOA FMEF U XAMTUTOX S I
FEHohd,
(1) XKD n=1,2 TIIERMHE COT> M bA A 1L,

n>3 TIEEICERM Bu b A A 1bd 5

(2) aRRBTIE, BICAKRMEUNOA AT 5

4 IZHRIBD Ey DR FAEZ KR & Ll Uiz, n=1 TiZ a R 5O B IZERIED D K& FH 320,
n22 TIXFREBD ENZEH L b ERELE RIS LTV 3,

5tk 7 R F —DRE{LEE & BN

A F AT RN K — DY A XEKIEME AF ALY AR
FAIRWBD E; DY A XfkAeti e, REMEF A% Ses AL
WTEZH(E 6), a RIEDA A ALF A4 R ThHBE @ HZS

KD BEuiCER$5E, 773 AF—0Y% 4 Xm L. 4

ENEBTOMME AT LA CEBRD, 2o CEET Cﬂi_:_l__;%_—_!_i é_:%t%_?dm*
A KEMEA SN L BRTE B 6-a) ET2, X JEEXTIRI NS

WD n=1 225 2 ~D E; DRBRWAITONTIE, A 42 2+ 2 +2 2 +2

A A ALY A M THDERM COT IKERT B L, (a) atRIEEXHIRRE O n=3, 4 (b) X4KHEDN=1, 2

7 7 A= DA XEMEBBFOMNMEEZD L g 4 gz rAE— D4 SO
ENTE, ZOPWFE—RAY MIA AV ILEBEFE
FREMSEDHAZFNTN DD, E ZTRBWITHD T2 LB TE 5( 9-b). n=3 LI TIE X KiBIL a
REBOBROMICEL 2270, 20O EIEE—EL 25X 6-a)

EiDHICERT DL, X2 TRELLDE £ W L F—EL TETE— A L kDL
TRED E; ZRE L TWDOMRFIDI DR,
ZZT, TOZHOOBEBTREOMZRE, o0& Dipole moment (D)
FRIEOWIBT XL ¥ —3% (ADE) &AAWEy (™7 APE(EYV)

F—RAY POZOICER LTHANE (1), n=2 X A
T, ADE 3% 0.4eV &/hE <, KT >3 TIXMmIR (1,1 1.419 8.482 0.259
BOBTFREBIZRICLS IOV ERDTD, 20 (2,2) 0362 21.825 0.167
I*/Vﬂ'\j“‘%@‘i, I IGAE—DYA Ziﬁﬂﬂ Ley (8,3) 0.066 18.938 0.095
z I 4 = —

KR35, oT, ¥4 XDKRERI SR E (4,4) 0.031 17.477 -0.124

THRERENAEFET A REEEZRBLTHNDE, —
¥, BHEHEI LT, T ORILBEFREBEBLZESDZODWREOKANEFE—A Y M, KX ARBDZ
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ERGI o, Thix, ZOo0BEBTREBOKMBEL, BEWMOSBOESVOBOBFEKRTHER, ZON
FFE— AL FOBWIER LT, ZOo0REBEERVICKINTAZ LIIFRETHELLEEZLTND,

7 T AE—DWBET AT bNAOY A ZEFEMIE, Eu-COT 7 7 A X —Ri A 4 LS L —RThIZ 5%
AIEEEZALTVWBZEICERL, EVBINIE, ZOLIRAT MOEZENETHIEIER, %
DO—RTTEEDFEFIT o> TN B LEETE B,

3.3  fHBERER - T3 —/L @ OH & OB RGBT BE 12 B3 5 B AT

INETOWRT, EERNOBBEE— AL MISEV HTFEREEERI RV D LT, £ O MHR
FE—RA Y FEEOME)RD FICHRIKE LR BN ET 52 B ho T3, ZOHDRBERIIRL
T, EBREBURBEE VTN 21T o 72, S OFEX. —BIICHRILT S

ﬂ*(ROH)= Zﬂ*vo wgz-“*vo Fv(ROH)
v=0 Y, (ROH) v=0
iZ& V. DMF % s EhBI% o P BE %k FV(ROH)’C“EEE UTcRF OB ms mig 25/ — 0L te FFAFLI—L

@
BEREBBE—AL M ETHL0THD, RENBIEK MK 20025, AR(angstrom)
N . . 030  045%° e 015 0.30
F,(Roy) bR, HTFRAFMEIZL A ERER, 08B / o \ e
bERTHEARIMT 5 I > THL CRBIT 5158V 2T 5, e \
4 -0.050;
DMF 0 5 b3 & B e i BRI 2 13 555 5 oy S A\
H *overtone (ROH ) =u * (ROH )_ H *10 ‘Fl (ROH) / ':f/ ~0.100§ \%‘\
ERTICFT, Thpbbhs koI, ATHfFELAER Y 0125 \

2V, T ORI, EEOBRE— AL M wo
PR, SORMNG, FEOBBT=AY MRITER g, whare—so FWgom#ERS

EFEFIT/PNEN ZD L) I, OH ICBE T B EHEIC L - T, *
H overtone (ROH )

w*(Ryy ) i B EERINORS b 5 F(Ryy, ) DEEEK
BT BB, Fy(Roy )ABDBRSTIHIE L A ESTFARIEMER. Fy 56 (Rop ) 2L < REB)3 2 BA%K

ThHBZ LMD, u*(Ryy )BT, BT 5 BHREDOENCES F (R, ), i230EERKEL RRB
ZEFEZLNT, A3 DBBE—AY MINFEREMEZRIR 2D, Z0kd, BREDHRIT, EFIC
BWTIIBEECTH LM, FEF TIEIH< R Y. “Universal Intensity Concept” ASEALT 2,

4 FEFE - HRFEEZITTE

B EH,JACS, 126, 12112 (2004); (*)F7 £, B T, J.Mol.Spectr.229, 63 (2005) ; &, 1IN, # T, Chem.Phys.Lett.396,
136 (2004);'= B, H I8, B T Knickelbein, ¥, JACS, 126, 13202 (2004); #l4%,77 L, fth, J.Phys.Chem.A,109, 9 (2005) ;

(NPT B IR 8 FT 2% F, HIE, BT, Chem.Phys.Lett.,403, 169 (2005);(*)& 18,5 Ji{, B F,J.Phys.Chem.A,4242 (2005);
(YPr L MR 04, HUE, B8 T, J.Phys.Chem.A,2476 (2005); ', E R B T B b ¥ itie,2004 45 6 AR R; 17
b 4% S FHEERESTIIRS 2004 9 ARG © B ERET, F¥s; AV KE,ER M 4 4 5754,
BT, F%s;, vEERET,FZES BRFZS &E, 5 BT, 1% Asian Pacific Conference on Theoretical &
Computational Chemistry (APACTC) 2004 45 A [if; 77 8T, F%% ; ZHET, A%Es M Ma4,
Molecular Quantum Mechanics (An International Conference in Honour of Professor Nicholas C. Handy, 2004 4~ 7 A
Cambridge, Z[E; ZRE,ET, F%S
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BRI TR —AF U DRBERA & RISHEDER

Elucidation of Structures and Reactivity of Metal Cluster lons
Ok R, Tl EE. % F. Tk AR BHIXERS

1 BFREBEH., AR

SHPICISZLL72@BY TR F— LT L ONE, MENCEBOBRNLERTHIEIT TR B
P& BUSHE L ORI AT 2 Z LRI T D, B IXZE THERERIGERICE>T, 77 2%
—A A Cu, & AF /—)V CH;OH & DRISERME X ORIGEHEER, 7 7 AZ—F A4 Lo THEIC
Ble+rZ 2 RHLE, T7hbb, 4,5 BIKTHE Cu, "(H)OWBRERT Z—F. 6-8 BIKTIIPLA ¥ VI
DHEFT L, Cu,O"BAERT D Z L BRBRI S hiz, £io, S TFIUEES I OEERBEEE VT, jRIE®., &2
PG, BIOERMOBMABEELRE L. RIGEBEMRIC OB MRAERTE R, SFEEIIRFICRG
BRERBOBELHE L, FONERICHT 2R T V¥ L2 RIAF — iR % RO 72,

2 WRERFE. HEHE

A RRERN RS OMBF L LT, Cu," + CH;0H — Cuy (H)(OH) + CuCH, DEBHRIE DO E 2R T,
MEEE TCOHBEICL>, T, Z0OKMKIIX Cu'(CHO0H), Cus(CHs)OH), Cus (H)(OHXCH,) K X O
Cus (H)(OH)(CHy)Cu 2 ZEHF ML L TRA L THEITT 2 Z LBl SNz, 20k, ZhbOPiiEE
ORSEBRBOBELRD S Z LICHER L, #EICX. SFREELETEERLERKEONS 7Y v §
T b BILYP & AV, BHR T 07T A GAUSSIANGS % vy, AEBE$E LTIk 6-311G A LT,
BT EIC SGI2800 & AVTAT /R o 72, FHFIRANERE/R T2 GAUSSIANGS (ZHZIA E TV 5 BRI NE
BRREOEMITHE OO T, KO LS RMOBHEIEERE LAVWS Z LItk > T, BBREBISEWEEL
KDz, T7%bbH, Cu(CH;0H) — Cus'(CH;)(OH) Tid, C-O #EABEBE reo 2 148 A 5 3.87 A £ CTEMT
b, ZOMEOMO C-0 WA 7 BFTRERR, ThLh T C-O A HlE% EE L CigR#Ek&1T72-
7ro RBILEINTEBEOHF THROBBVERANF—2FOLOL2EBBREBOEEL Lz, FHKITL T,
Cu,(CH;)(OH) — Cu,"(HYOH)(CH,) Tix C-H #& 5 ¥EBEA . Cu, (H)(OH)(CH,) — Cus"(H)OH)(CHy)Cu Ti
ZCuCuCu % [EE U THERELLITRV., BEIREBOMEL KD,

3 BFEARR

Cu, (CH;0H) — Cuy (CH)(OH) TR 1 D & 5 BRI LR T Vv ¥ VXA F—WlEB3 B ok, 9.
Cu, W25 TR Uiz CH;OH 1, 1ZIER—FEWN T CH; & OH & IZfRMEL TV & | Cu, (CHz)(OH) AR
%, HIRETH 5 Cu' + CH;OH Z =R NAF—DFRET B L rco=2.00 A TRV TR VF—ERIE -0.42
eV 2LV, ThPBBREBOBEIENI ER8bME, 51T, 20 Cu(CH;)OH)IE. Cu DI¥RT 5%
EHEER, EFBITEVEEEREE LT, JOBERBE~LER LTV (® 2 2R), Z0O%. CH; 2% CH,
EHLITHBEL ., Cu,/ (H)(OHYCHYBAEKT D, Z OMFEERRE TIX. rep=240 A ICRBWTEBIRIBE 2D,
TRVX—FBAE -2.20eV &2 & D, 20D, FEX Cu OEBHEENEIL. Cu" (H)(OH)(CH,)Cu ~ & i
L TOE, KEHITIE CuCH, SBLEEL T, Cus' (YO AEKT 5, Z DilfE Tik, £ZCuCuCu=91.6° i
BOWTZRLFX—HRKRE -1.63eV 2L 5, ZOMMBEEETIT, ZRXVF—THITHREBLY K, £
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RTCITRoTMB= RN F—EH R THEGIISHET T2 Z L BRBMAT bhie, SbiT, ZORISHREICH
DT RT VRN X — e IO TR ERE AW 2T Roe b 25, ERTHEOLNEHRT

FRNR— AR BT D RRIB DI,
4 FER, HREEIZTETE

*[1] i#&,. Corbett, ¥-4F, Lisy. #THE. J. Phys. Chem. A, BHiH,

Potential Energy / eV

C-O Bond Length/ A

L5 BB

148A 185A 200A 2404 3.00A 3874

1. CORAEHIC L ART v vy LT R —E (L & g4
# (FiXH, ARG C, KXo, KA CuzHRT),

1

N

RAREF
|

Potential Energy / eV
)
T
4
\\
N\
|

1
BN
A RN R IR A
|

SN BT R B
1 2 3 4
C-H Bond Distance / A

k- > > £ £

L.12A 2004 240A 280A 3604

411 A

3. CHEBEMIC LA RFV Ve VE RV —5 (L & S
¥ (FiIT H, BRAIZC. Rix 0o, BKAIE Cu 2R,

Potential Energy / eV

i | A I
2.5 3.0 3.5 4.0 4.5
Cu-Cu Bond Distance / A

D e

257A 3.00A 3494 3.62A 387A 4174

2. Cu-Cu i SEHEIC L B RT v o v LV R —BL & 8
W (FixH. BRAIXC, Riz o, KA CuzkT),

Potential Energy / eV
N
N
T

B85
40 60 80 100

120

Cu-Cu-Cu Bond Angle (degree)

53.0° 54.6° 95.0° 105.0° 118.0°

4. Cu-Cu-Cu BEARIBZIVTF Vv Vo XX —F{L L %
{iiEE FiXH, ARG C, KRiX O, BKREIE Cu 2R,
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ERAF-STFHEERAROBNEE - EFEEDOHHAL

RT 2> v )LHIE O fEHT
Investigation of geometrical and electronic structures and analysis of
potential energy surfaces for metal-molecule interacting systems
O REpA—, RFEsC, IWALER, FAES, WEEHE, B2, LE—, ate 2
IWE B3 ORAbKEeE)

1 AR, AR

TNHYERET EHTEOMEEARIE, BHHETOETBEFENKISOTT NV E U CHEKRE RS
RThHD, SHIKZORIZEMICBT /A ABMERFICL D0 T OERA AL (=T L4 01k) K
DETNARELTHLAEARLDTH S, AFRETIEZOKRET L E LTOEAND, &REF—5TF%
DML - BETHEEZHREL, ZORSHICETIMRAEZEIZLEAMNELTWS, KEEIZTZOHD
KIR-o T, LFOREEITo%, (1) 7B Y E&BEK)-7 27 U=k U/L(CH=CHCN, AN)” T X & — Dk
RiE{LHEEZITV, ZHOA A M RN X— L O EITo7, Zhick Y, ETBBFREESGICE
JOBERMEICETIMRES L, EOICELOSRFENEL LT, Q) XUEUFERICBIT A RE R
BEE2FOT </ FIZOWT, £EOMERT OO X OSLAELE & OREZ I 6 NZ T 57201
WEREE R, OMBRFE, EEIEBMT 21To7, EFE, (DB L OQICBE L CHE LR E2HET S,

2 BRFESTIE. RTEIE

(1) B3LYP/6-31+G(A) L XNV TH Y U A—JHT & AN Z5F 050 bR HILEBOELE D BRMEEKIZ O TH
ERBEGEAER L ORBEERMENT 21To72, Q) XY U7l K, XUV NI TZAFY R, 7=V —)b,
N-AFAT =YV 2-ZFAY VY, T2y Ty, NI AFANT 2o VT T AT DWW TR,
SRR, GRS E 2 BILYP/6-31++G** L~ L TiTo T, S HICENHER L= XV ¥—E1E 1T
Natural Population fi#4T % v 7z, EFEHAEIZA T Gaussian98 & W CITo 7=,

3 WFREARE

30 () T AV EREK-TZVua=b YWANYZ TR Z—OfEERMEEICETS 2858
TAHYERBETM M = Li, Na, K)& e ={LEW
VC (VC = AN, 77 U V= A5 )l; CH,=CHCOOR 72
EVPD BRI/ 7 AF— M(VC), (n; E=1{LEW
D TFHE)T, 3 TEHARLKIGHEE 5 2 L AARERM
WWRHENRTWS, RIZ K(AN), XA Ao O UL i iRt
OBRPTE, BEARMETRTAD Y SRIFE ISR
LR TR UBERMELRRIHEET D Z L3R
BMENTWS, LrL, ZhbDRMEEROARKESCEE
B2 BMABEIC O VWTIRELE Do TR, £ T,
AWFFETiZ K(AN); 7 T A F — Dk x 72 BAEIR ORE 1 B @ 1 e
ECHEZITV, BROAL A MR T vy L & BT @lK@NL@#E%ﬁ@ﬂm%3H&®)
BT L& o T, WEREEICET 2 HERER/ T,

SHCBUTERL TS LELDRBRIINTE s ot b gy YN
A14(1,3,5-cyclohexanetricarbonitrile; CHTCN) % & ¢¢ B i
icBT 5 E AR, BEAEKEEA N 1 2 3 4 S5 6
K(AN); DR BBV E 21TV, W < O O FR gL & A 351 351 387 380 325 331
RREMABOREREEZBZWEE 1), /2. Th b ofE A +1.13 +1.02 +0.19 +0.21 0.00 +0.26
BMEROA iz o THIBERBLHEZITV, Zh
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ZNOWEA F MR T ¥ ¥ VAIP) bR DT (FE 1) BERICE-T
B oA A AR FRPIE) & FHHE T/ L vz AIP EO LN S
(X 2), BRIREMAK 3,4 D AIP fEIZ PIE HIFR D 4 eV (UL R 52
RALH BNV ALEBIZITL . AL 1, 2 RBIRAM(A 5, 61X
ENEVAZIVAIPHEZ LD ERbhoTn, 2OZEMND, 3,40
&5 RBRBMARAEFNCAER L WD AIREEREVNEE LN D,

@ Experiment
¥ Calculated AIP

lon intensity / arb.units
g, -
By

56 1,2 43 f

CHTCN D& RMA DR EM & ik U254, Bk 5,6 TR X
N TV CHTCN X 3,4 I2& £ 5 CHTCN & D =RV F—730.1-0.4
L7eoT, REEKLE L TROVEETHDRME S BT L
A EEREINBRODIX, REEM CHTCN 28 A TV B 72D RIT
B BIEMALBEREL kB0 Thd LEXLND,

eV B\,

i
35

AIP &

32 Q NUBUBEED T < L A h VST B S-o-nfl AERIC OV T

RO UVHEED T v AT M TIE
REVEER D T < Ny FIZBW TR E 2R
BEEFONTLEDI TROGTHREEL, Z
I T o-ntH AAE R 23B8FR L Tu 2 Al REME A3
RRENTWS, £ T, Z OKIEENEGEL
DRERBEEZ DT\ FORRBHEAE
WCOWTEETHEDICHEL DR PUFY
FRIZOW TR E T L F R, AR
BEtE., OBBHEEZI T, T2 T, b
YAFNT 2o VTG EFFT =Y —NIZ

HIIIIIIIIIIIII

4.0 4.5 5.0
Photon energy / eV

X 2. K(AN); @ PIE #if L SHHEIC L B

T T T
@ f"‘s Br
CHy—Si—CH,

M_MJ

Raman intensity/atb. units

MM

1600 1400 1200 1000 800 600 400 200
Wavenumber/cm-!

DWTHELNTRERERET D, . & ©

RRB L ORHEICED R AFALT == %gm pepedini |
YTV DT 3 ANRT FV[E 3(a), BT 16'00;4'00 12001000 800 600 480 .260
IKIEEVBERIC KR E MELZFOT v N\ Wavenumber/cm-1

RBFEET B EBbhotl, —F, F47 o B
° 3. RIAFAT 2= T2 FT=V—nD
:y“—ﬂ/@%%L:iéﬁ‘?yx&y ]_\/1/[ lz ) U TNV T ETF Vi F=

SRS P aads .
JOITHREDE 5 sy KBRS TR 7 M@ & Uo-ntfl ELAEA ORI, ()]

WV, WERBEHEORR, FA47 =Y — A TIHAUEHD A FVERX B U BRENICHEET 2 EmigE &~
VEVROBEMIGFET HAREBENRFEL, FHBENREETHIZ B¥bhotz, ThbOEERM
BIZBT 2T AT FAVIE 3(d), ()] T, FEEE CIHMERBIBRERICKRE RBEEZFOF N F
R LRV, BEEECIIRERBELZESOT v Ay FREESRERICFEEL TS, ik, Ml
GLDCHE E R VBROMEE & Do-mtiAERICL > TRHATE 5, Thbb, BEEETIIR 3OITRL
=& DT, ol & il & DHEMERANGFE LEBNC L 2BETHHADOEMNRKEL, TNV FRKER
MEEZFRFOLBEXOND,—JF . FHEEE TR OHIE & XU BV BROmEOER Y B3RV 72 B[ 3(g)].
RENC L 2 BFOAOEIITNEVEDRERREDT v Ny FEEIBRVEELOND, MY AFLT
T2V TUTH, REEMEICBO TGO A FNVERR B UBROMIMIIEE LoBil & niflil & DA
ERABREET B ERbhot, o T, RUPVHEMKRD S <L AT MITEBWCEIRBISERICE N
BT Ny ROBBEEREIL, e R PrBOc-tBAEERICERET S LERTX S,

4 FER, HRFEELIITE

% [1] F. Misaizu, A. Furuya, H. Tsunoyama, and K. Ohno, Phys. Rev. Lett. 93, 193401 (2004). %[2] H. Tsunoyama, F.
Misaizu, and K. Ohno, J. Phys. Chem. A, 108, 5944 (2004). % [31#&H, 2, AL, E&KE, K%, Vo bovaidt
b BARLZEEEFFES, 2005 FEUR. KA1, HE, A, PR, AL, 2FE, KB ARMLERESE
£, 2005 FARIE. K [STHE, A, EHE, K X7 VvAFA4FI7 AEBRY Y ARY T A, 2004 KK, K[6]
IR, &R, AL, £, KB o FEResias, 2004 F£I55. *[718E, Lk, KB, 5 FBERe
AR, 2004 FIRE. K [81FJIIR, ML, E£;EE, KE 5 20 BMLZRIGFERE, 2004 4FEHUR.
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BRERAA 28T ELEYORIGHEIZET 5 HERMPIER

Theoretical study on the reaction mechanism control
for the compounds containing transition metal ions

OFnfe ., BARH. IWRHEIER (kB RS U E)

1 WFEEH. AR

FEIE—BERIIGCRBOLAICHEL, F—EBRIEGRE L OMENREL, SEIERWENRENTE
Teo BV VURBEPCOHEEMA A UEMACEWICBE L THIEE, T ORMMEE LRI LT,
DEBROTBERDH D, MHDICLDE, BUDV 4 AFAEY D 3AFAEY D 22AFAEY Y
v DIRICE BRI, 6.2, 5.9, 53, 43 WA L. NI T T Zn-N #56 BEHEAS 2.14, 2.13, 2.04, 1.99 A
EBT B M BRSO 4-AF ALY DU OBEEMANA A KT B REREIE. 3.7 THhB E LTW5,
AT, ThHDFELERFERICH LT, OFREEE AW CHERNRMREE X522 L
L7z,

2 WL, BRIk

NAT Yy FEERBKE BILYP) 2AVT, ROEF VG
Zn* +nPy* - [Zn(Py*),] %" Py ZE Y VU EiZ p-AFAEY DU p=1~6)
BT EERIEE, BT XX —B(LE A Lz, B3LYP #HRICIX Gaussian98 2/ L7, HEBELKIC
. (1) 6-31G*; (2) HHSARFIT 6-31+G*, BRI T. KFERT. KFFTIC 6-31G*; (3) HpHET &
BHRIFETFIZ 6-31+4G* | REBEFRT L AR TIT 6-31G*0 =FifH% Fi\V /=, F£7=, Boys-Bernardi ® counterpoise
B XY, BSSEHIERIT o7, FEROMNTIZIZ MOLCAT, MOPLOT % & U MOView % v 7z,

3 WFFEERE

1 LR 21id, BRRICRD B ERHEEDORES & LT, p-AFAEY v ORI L AENLOH
EER Lz, ARRACRIBCI, o0 Y VUV RERTHEHFEHEEHR LTS, =8 b Y TAALO
BN R A B L, — DY VU HFREE L, 20 ) DUNFaS5RICE M LB BRICR
2TV, HFL2OE Y VVBRIT, EVICELIAREOHEN NS 2D LI REMEZLTVWD, —H, A
BADRIE I, Zn 2 HNCASOE Y DU BRI, NEEBEEZHE LT3, Mbb'y DUV ERI,
FRNENRUNOBERICH D, Eio, MEOHA LFELRND Z LIFTER2VR, B U DU BORMKHN
BN 512 L7235 T, Zn-N A IEHHI R 25 2 L VRSN TE Y | BAL T DIABZAWIC & B SRR FES
BEMOBBHIRRLEEXBND,

M3BLUOM4 T, BIYY DVBECHT 3. 1&E, 298.15K TOHBTXLE—EbERLE,
FRACRRBIZKIT 2B F =R X —DHE» S, HIH A F U TdTIRAAFE L TAFAELY P %R
MEEEHEALY, BU DV ERMSEEBREOF BT I —WARERKE L 25, £, HH AR
AFVICEY VUVBEVAFAEY SUERMSE T o HE . WL E 2 ERMEERREETHY
FO%IT, REELLTWDZ L8305, Tibb, RSN EIcAas L, @i st ey
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VEREDBITOBFOLY EVICEZLENMEDV L. 2 ha bt —DFRERKELL RoTL B EEZLNS,
AFNEY PUBMNALEMORE . WEACIREE & HEADREO B BT XA F—DZENH 0.7 keal/mol TH Y |
HENLREE & ASEADRIED B H= RV F—DZEMN 4 keal/mol THB, ZhbEHAVWTEHHETZ &, HENR
BB L DUECALIRBE DB 7 « 3L AMELBZ LN TE B,

R(1-2) =2270 A
R(1-5) =2320A
A(1-8) =2320 A
R(1-11) =2.306 A
R(1-14)=2271 A
R(1-17)=2.307 A

R(1-2) =2.108A
R(1-4) =2.269 A
R(1-6) =22714A
R(1-8) =2.115A
R(1-10) = 2.115 A

T(21-8) =117.0°
T(2-1-10) = 116.9°
T(10-1-8) = 126.1°
T{4-1-6) =175.1°

T(2-1-5) 90.1°
T(2-1-11) §0.0°
T{2-1-14) =180.0°
Ti5-1-8) =179.9°
T(11-1-17) = 178.9°

1 [Zn(MePy) J>* D Bili{L i B2 [Zn(MePy) | D BiE{L it
-150 i T T s -150 T T
S -200} . .-\ .. . l . E E S 200} - PN\ o E 3 - :
% AN § o
< -250f o\l A £ 250} - - -L - Ao ; R
¥ t i i ¥ i i
& : : i ; ‘ & ! :
i 300} . . .. . & Lon o O | -300 b . :
¥ A N ¥ | ;
P D S S ST T S & N S I
H ' : ; . : H i ; \ ; )
-400 AR S S el S S —
1 2 3 4 5 & Efim 1 2 3 4 5 6 EfM
K3 EUDUHNRML EBOB® R4 XFIEVDHFERML EBROBH
IXILF—ZE1 IXILF—ZE1

4 RFR, HEREEEITTE

* THGA Al A A & vV DU RBES T ORMEEICHET 5B TEPHEE) IREIEMS, fEmamrE, f
TEEHT. BAEH., MEEE. 2 THERATRS. 20049 H, K5.

* BB RIIANEAERA A OENL TR BT B FEA BN T2 R BE§ 5 BARAAFZE—Fe(ll) | T
DARZHOG- Foe B (FiH) #hF. Tl AR, AHBEE. ST EEREFHAR. 2004 F9 A, JLE.

0 123 O



S[HEE L VEMZERTOZRFAFHIEET HIEERED
BEFLFH - RICBINFMBIR

Qunatum Chemical and Reaction Dynamics Study on Polyatomic
Chemical Reactions in Gas Phase and in Interstellar Space
OMFE—. FHEE, B8 F (FHEE) ., AHRE REREHFEZ—)

1 R, AR

(1) HREBORBRICHED, EFREEME LN ORFEELERIY TV ab iitio BINEREITTbh
BRI TR, TDZ LIZX Y, abinitio AR DR EMATEIRIC T 4+ v M T DXERRL o
RADH, BINFEEMICERRL LS LT 52 6ITHEDEY ab initio FHHEMESKETH Y, HHRENHFE
THMET DL LTOMEAMICARER N V=27 PUHRZITI L, SIERBELE L IR TEBR LRV
ENZV, bhbiid ab initio HIZ W CTEBHE R ® 72 < TJEe IMLS/Shepard IEEREBL TV B, Dk
T ab initio HHRICB O THEEEZRD R TIVWOT, BEOEWRERDFER &AL THY
DT LENFRETHD, SHEEL. INEEHRT Uy VR L SRTRICERA Lz, BLF Tk, O+HCI @ 2
WHRT v VIZHEA LERERICOWTTRT,

(2) ZBRFBFHRRILAKFE (PAH) BA A IZEMZEMICFEL TS EEXOND, ZOPAHBRA A
ERRE L 35 BT OARKIGE . RS EPLEIEIE KMLYP % vV THR%E L,

2 WREFIE. Rk

(1) IMLS 084y T, nfBOBEHSIREEZ VT, NFRZREOREREA TR T, HELLT
X, EMEEMOYKR Z =1/R © 2 RETOSHERNE Vi, BEICKEFET 5 BREEE2EA X B/ _RiE
WEOVRETHZ LICLY, RFEEABRON D, EERICIE, IMLS EEZWNIFAOKICEA L, AR
% GERI7ZR) “RBETERBEL Y, ZRMS £ TS Collins & ¢ Shepard AFFEZ A3 %, O+HCI
{2 DV T D ab initio 1L, aug-cc-pVQZ FEEZE VY, A 3 4RHE, A2 JREBICH LIRREF ) % Bl - 7= CASSCF
EITOOTHEEZREL, MRSDC I 21TV, FUF AP TV UL 9,598 MERY, RFT v
HEBE Lz, TOB, HREHEZEMRT 72D, NEROWMSERET D012, HHED 3,000 &A% AN
5 IMLS ¥ TixdEB T 2o, Gaussian 03 ZHEH L7,

(2) KMLYP/6-311+G(3d,2p) EZ AW T, ZRAGEFRRICKRE A 42 PAHNIKRRTBMML, £
NBAFNFG AN, TF AT VIVELRIEL T, AZ T F VU EERERT 5 KIS

3 WFEEECE

(1) M1CEEREAT,) . BDRREOKBET vy A"V, DS XAV F— R EZR LT,
ZCIHO=90° \Z [ L=, #HROFEI OH+Cl HBEIRIZK LT, IEEROER. AEKOMWEHR., BiH O
TRLTWS, BIBET vy VORBUIRIFTH D, EHICEETIRICH 2 & BTV N ROHZENFHA
CHWTORNFEE, N 2#E X TITo 72, N=1,000 5T N=3,000 i) & & LIZEEDL L RVWERRBE LN,
IMLS 7 4 v MIF/NEREDOD, N OFHEIZX b3V E0T, M 30 FoFmEEINE B bR,
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R(H-CI) (bohr)
R(H-CI) (bohr)

1 2z s 4 5 & 1 2 3 4 5 &
R(H-O) (bohr) R(H-O) (bohr)
K 1. O+HCl ® 2 oDREDZE - R —HK
(2) ZRAFERRCKBEHA A2 PAHNITKRIRFBMHAML, ENRAFAIFT VIV, =2F ATV
ANELFIELT, AZURTEF VU FEEARTDRISBIE L b ETEHLT R F— 2 NE L& FITHEAT
THARERDDZ LR LE, Lado T, Z OO RIS S BIKIE OFH COEMSFAERD
AH=ALELRY H B,

4 FER., HRFERELIITE

(I)kAH, Schatz, 7 FHEERE TS 2004 (2P093). JA&, 2004 £ 9 A,

() FE. AH. T, DTFHEEREFRE 2004 (1C07). /AR, 2004 £F 9 A,

() Wi, mHE, WK, BA, I FHEERETTRS 2004 (2P074), K&, 2004 49 A,
@Y R, mH, o FHEER GRS 2004 (2P092), JEE. 2004 49 A,

(5) HAf, FAES. HAT, AH, SFHEEREFRS 2004 (4P101), AR, 200449 A,
(6) IR, BAIZEEE 85 BFES (3F3-16). Hiik. 2005 4 3 A,

() BE. HE. Az va—2LERFEFES (1013), B, 200545 A,
(8)%Ishida, Schatz, 1* Asian Pacific Conference on Theoretical and Computational Chemistry (P19), Okazaki, May 12, 2004
(9) Mizutani, Kimura, Ishida, Urabe, Kitao, 12" International Congress on Solid Films and Surfaces, Hamamatsu Japan, June 25
(10) Watanabe, Suzuki, Tanaka, Ishida, Oshikawa, A. Torii, J. Org. Chem. 69(23), 7794-7801(2004).
(11) Tamura, Nanbu, Nakamura, Ishida, Chem. Phys. Lett. 401, 487-491(2005).

(12)  Aihara, Bull. Chem. Soc. Jpn., 77(4), 651-659 (2004).
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TREEOHEE - Rt - BEFEBICHT SERMIBIE

Theoretical Studies on Geometries, Reactions, and Electronic Transition
of Metal Complexes
OEH 7T, BERT. KRB (BROKLTFKRE)

1 WFEEW, NE

AT a Yz TR, LT D 3 RINDOEBEERE MR L LTHAEZED TWD, (1)~ H o 5K
DTG L BETES, Qdppz UV VY REEQREEROIALZERMHEBEOMH, Q)VV T/ ~7aff IR
LT OZ D& REHEKROEE EETERE, SEEX. QOMETeY =/ FEEANICED O T, KE Tk
@IZ DN Tk B,

[Ru(bpy)o(dpp2)** 2% 1985 #EICA KR STk, dppz $EK~DEEBEE > TWB, KIFZETiE,
[RW(TAP)(dpp2) D ETFALEHRIC L BT 21T O Z LIk v, RN E 2 AT 2 L2 BN E T3,
dppz 8813 DNA O light-switch & L CHIH L, AFICBWTH RNET HHAN DNARRY X7 LAF K
& DHEMEM L FEITHR I TV S, DNAIZKIT S light-switch DZIRIL, DNA I ~FA S5 dppz
YA R E&RM O charge transfer ICBIfR L, RO X 5 USICEREA LTWA EE X BN TV 3,

[Ru(TAP),(dppz)]*"* + G — [Ru(TAP)(TAP “)(dppz)]" + G(-H) . + H"
[Ru(TAP)(TAP “)(dppz)]* + G(-H) . + H* — [Ru(TAP),(dppz)*™* + G

[Ru(TAP),(dppz)]** % DNA AT HEATRRBESNTVD Z LT ENTVWB A, ZhbD charge
transfer % b &1 L7 YL EIC DWW TOFEMIIRMH S TRy, 22 TEENBEEIEDOFDIC L 3
[Ru((TAP),(dppz))* D& EELFH R . B LU, TDDFT KT & B HIRIREB~DBRIZ OV TORHE TV,
A7 MADJRIEF & O charge transfer 12 DWW T DT %17 9,

2 WREGR. AHEFIE

EENBEEE A OB ERE(LHE 21T o 72, IR O[RU(TAP)(dpp2) DEERHRE Sh TR Eh
TN, BLSEARU(TAP)? O X SEEMIT O —& L i+ 5 Z LiIc kY| ECP B L O HEMEEK
DBRIZOWTHRET L7z, VT =7 A Pseudo Potential MWB) %, k3R & ZHIZ D95, LanL.2DZ, 6-31G*% H
W, [RW(TAP, P OEERBTOREHELE RO, ZOREEEE X T, [Ru(TAP)(dppz)* D1 H L
HEZITo /7, RE - 7HEEITRW T, TDDFT &, CIS iEE AW T, —HEERRER L O = EHEEITIRE
~DOEBTRINF— L IREIFIRELHAE L, ERFHER L ORI XU charge transfer 12 B892 AT 17 o 72,
fER 7 v 75 A%, Gaussian03 Th 5,

3 HFBUELR

HLSE R [RUTAP) P OREEEEZR 11, #E ST A—ZDO—HE2R 1ITRT, EREE LV —FK%E
RLTW5, [RWTAP)(dppz)* PSR ELFHFICB W T, KRE L BHRKIC 631G AV o, Boh ik
{bEEN 212, BENRT A —F DO—#%E2 K 11T, TDDFTIEIC L VB LN EBE T V¥ — & IRE) 77
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EOHAEMREIIOVWT, ERERLLBBRFT Lz, XA IXBRZEBNT, @B —Y X FHO charge
transfer ICRRKTH LB ONDE—7 DIRBERAT-L Z 5, TDDFT #IZ#31) % long-range charge transfer
problem B Z > TWB EB X bivi, BUE, AtEMROFMRMT 2T o TV D, £, RO HIZ, Hi
DFFEFHE (CISHE) ZAVWT, BET RV X —LREBFREZIE LTV,

IHNETORE TR, WEN»LORE, BIUOBHHREZBIIANTHRY, 4%, ONIOM EZ AW
T[RW(TAP)(dpp2)*' & 6 HERT & %2 Ry F 1 7 &8, ZOWHER L OREAED charge transfer 2T L, Hv
IR BVARCBIT D ZRIAX RN EREHR EOBBICEBIN DI DEFMRFTTITETH S,

% 1. [Ru(TAP),(dpp2)]*’, [RW(TAP); > D5 A — &

[Ru(TAP),dppz] 2* [RU(TAP),P*

Optimization Optimization Exp
B3LYP 6-31G" D95 Lanl2DZ 6-31G™ Exp
Ru-N1 2413 2102 2102 2114 206
Ru-N2 2113 2102 2101 2114 208
Ru-N3 2.106 2102 2101 2113 2.06
Ru-N4 2115 2101 2102 2115 205
Ru-N5 2115 2101 2101 2114 2,06
Ru-N§ 2.108 2102 2101 2114 208
N1-Ru-N2 78.7 80.1 80.1 79.3 794
N1-Ru-N4 172.9 1732 1732 173 175.1
N2-Ru-N5 172.9 1732 1734 173 169.8
N3-Ru-N4 79.4 80.1 80.1 793 804
N3-Ru-N6 173.8 1734 1734 173 1723
N5-Ru-N6 794 80.1 80.1 794 80.6

X 2 . [Ru(TAP),(dppz)]** D Feid b i
1. [Ru(TAP); 1> D B LAk 1E

4 FER, HRERELIITE

4. JEFF. /NI, B  1st Asian Pacific Conference on Theoretical & Computational Chemistry, 2004 45 5 A [ I
. EEAh  ISOT/JASTS2004, 2004 £ 7 A KUHR

MO, &H—HmsE, %, &, Y ISOT/JASTS2004, 2004 £ 7 F 1UHS

FO, &8—BhsE B8, & EH  CBIY¥R 2004 FFRE, 2004 4 7 AHK

AHE—-BASE, B, &HE, X, NG K%, L Chem. Phys. Lett, 398, 37-43 (2004)

JEEF, /MR, A, PR HFHEREGTRS. 2004 F 9 AIRE

Fart. EE  fFREERES. 2004 4F 11 o<

% 23, Daniel, Gonzalez Computational Tools for Molecules, Clusters and Nanostructures, 2005 £ 1 A 7 —/v A v
—x (FA)

K. EE, NI LB ER(CFRHE. 2005 4 5 H R

%23, Daniel, Gonzalez 5&me Rencontre des Chimistes Théoriciens du Grand Est, 2005 466 H 7 A(7 7V R) T&
NI TEEF, BIL ARHFERFR, 20057 AR TE

% J23£, Daniel, Gonzalez European Summer School in Quantum Chemistry, 2005 £ 9 A/SLVE (A Z V7)) F&E
* A, BE, NI LB HTHEEREFRES. 2005F 9 AR TE

% 22, Daniel, Gonzalez Pacifichem2005, 2005 £ 12 AU A (T AU H) FRE

ReX. M. JEE J Comput. Chem. H&Farh
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F-REEFRICEIHFEFHHOEMERSR

First—principles Computational Studies on the Novel Quantum Materials

ORHER=E, ®E&EZ. FMAA (RXETL)

1. BFEEHB - NE : AEEILUTO- 203 75 —< 2 E LT, F—BEHETRICE SO -HEAY
MR & SR BERR A LR T o 7,

1.1 RI~TFTu—LOEHEHL X A4 N
fiaDRY~Fo—LEB L, BICERETICBIT S r BT XA L ARNETHEEZ N LTREKREE
DIHEFMEL ¥ ) 4 FHECRIET B2 BRI T2,

1.2 B CADITNE—BTRIBORRFERE :

LA MHE O R T M CAD S RIS — BT RN H S RO B TIREZ K HEKE Scrodinger KRR %%
— B HAARYE Uy 2 OREIR BB 2 BRI Ui, BICH MR L OXEIT) 2 LICkV &
TR OB E R T, ETABHENRIETHELRA L

2. WFgEHE - SRS

FEL. LU T, ~Ta—AF ) Idv— (FRR) LRV ~Tu— (EREHR) LT 570,
SFEEE EHEREEREEEER O, o FHEFHBEICR LTt Gaussian98, fEMBLEFEICBEL T
Crystal98 v /7 A& Az, —HE1. 21U TEES TR %2 EAKIZ Crank-Nicholson Zik#E%
Weru 7o EHEL, HECER LR,

3. WrERkE

1. RV A~ATa—LVOEFEHL X ) A N

BRICSONZEOAT e RT 280K BRESTH (KY~Tu—n1) REBEMESTELTERSN
TW5b, ZOLEBRBIIX YV 7T — F—T IR TEERELAHTR—Fny « A"fAKR—-Fuarr&tExbH
T3, ZORIATa—LERL BERERAOATREFL LTREAEL I IRBIOV, VI ETHE
DAL TVAER, TREOAT T L BRRBBETRICBITAMETRHAE2E25 L, MiFEO~T i
TR BEFRE (REUEF—N) 2ZETHOIZHL, BB X 2BETRE (AU Xy oY) 2R4ETS (K
1), 20X 5 aBFXRBLLEEIIHMNLET ACUOAEERT A0, BETHEENLTRONT
Wik L BRGSO RERMEL 525, ARETEEFHBEZAN L TCrEFRBLARELRY AT u—VE
BOBEFHREER L X ) 4 FRBEERIZE D L 5 25T 5% 55— FEAICE - -,
RYA~Tr—L5 BRNIEBER COFRERBTIERESPRTIERK2DE SR D, AU ER—LER -
AEUF X v TREBICBBRANDX /) A4 NHER L BRAOFEFENERBRIRICAET 2 FI3EE ER RS
BN, FOMOEIIFRETH D, PHEEREBICE L TR ~Fo— T BEWNA & I Hartree—Fock (H
F) K¥ETREEEMNEEREL TS, tETHOHBIERELALE LV R—LVREAE U Xy v TROEE
BEFTEZLEZOND, ZZTREEEMMBEERZN L BETHOMBEEZERY AN (z full-CI), A
EUFR—LFR s Fx v T HREBIZE BRNNOFE-RORTFERIIRFINTNDEHOD, X /14 NHER
BEFERENTVWS, EHITHHMNRZ LIZ5 BRADOER (Ainter) XV 5 BBRNDOZER (Aintra) 1298
XF /A FERFRENTND, AVUF—LVREAE U XY v TR TREEHICBT 3 o BETHBORERN
ERETHENDID, DUAEFHEICHE X /A4 FRIBFERBIIAE U R—LVROFREE TCH-7= (X
4) ZTNIFAE Y X% v 7TRICBIT D n ETOREU LI s BT RBIZES HOMO- LUMOX x v 70
izl W AU Fm— AR TIXLUMOMY ~DEFRILAEEDREPIRE DD TH 5,
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3-2. BETHACADIINE—BEFIREBORRERE !
e DB LADIENOEFREBIZEFEREBIZBE L OB NMRER 2RI TSR, BEREBIZEL T
EREZ S OMEREREN TV S, Z Z TIZMHIKTE Schreodinger R E 2T & Y BiEfREET 5 =
E CLVBETIREBOREREZERVICERZ L, EBI= XL X —DERACIZEE L Tk Cayley Ok % H
ERERT UV VEOSSBEECIE Suzuki OFBREEE AW, R AEBE I 35 EAREBIE
Crank—Nickolson DORFIEIZ LY 2RA—F —TEMEMRD T2, BT ROFMEMHT 272D 5
TR b AL EIT o T,
BT EBETHACZORLE LTEEABREEE L, BTE2Z0BMNO—20ERPLEATREBETIIFHE
MPAC Z DEREICHEL SN D A, IR MOEE L e OB RICER TS, LU bLETH
ELTOEBVICE Y BT RCIIEMELRRMBEEN/AET D, B—FETIRES Gaussian MR T LZHE.
EEBEOZEIC LV BHERECXT 2 BELICEMZERAE T, THICL VEFBEENTE 5 L REBICMESI
BET D ETORBREMANICIRB ENIENY . ERDRITH MERE» DK T2,
Z ORBIIFFICREE E N LR ISR N (K5), S T TI@RHEOT A 7 a b o L EBDIEN Y
BART v 2 VBRI KBRS DRI BIRERTET D2 L AO THLNE o (K6), ZDIREE
AT Z DEBRICBURICER S22 T 57720, BEHBEIC L 2MERRD LS,

4. BE

AN, APE, BHE. 352 5 Jpn. J. Appl. Phys., 44, No. 6A, 2005, Ffl9 (2005). - [fAA<, # M ; J. Drug.
Del. Sc. Tech, 15, 97 (2005). %%, ®H. H#F ; Jpn. J. Appl. Phys., 44, 2041-2050 (2005).
A, BRI, KE, E7. EL, B BADEBESE 59 BIFERKNSKE, 2004, FHRKZE, 13pYC-9. K
B, Ao, @R, . e, RE; B AYEEAE 59 EUHERASIKE, 2004, FHEKTF. 12pPSA-5. #rf,
KEFE, Ao, &), 2, &£H Hz:%ﬁ £ 59 E4ERIKEB RS, 2004, HHRKSE, 12pPSA- 6.
Mo, B, B, RE  KEWHF¥S March Meeting 2005, Los Angels, March 21, A25-9. B R. EiR
B, RHEH. BA. FHE, K H 23 IEITE%H#Jr//Tva I-11, (FEEMR 200447 3 9 H. %M,
FF. BEWRE. RE, FHE. K B2 EEBEBFMEYVUORY YL, FEEM., I-16, 200447 9 RH. 1L
H., KRR, 7, FAE; 55 E4AYmBRERSE. A02-109, Ry=—F2, 2004484.

spin-hole heterole spin-cap heterole

S ‘E’\J A /{"‘\l
e e

K1 : AR (spin-hole) k& AE U 4H (spin-cap) &

81 =82
[

Auntar Z“
X X,

|

AR

QA .
B1<B2,8%s B2 ‘,‘5'] >B2.B3»B2
i A

~r \*{ e

-

Q0 AQ
Bl ¢Ba.aeBY | \B1>B2,B3<B2

i

Fully Delocalized siructure

B2 : RYA~NT =BT DA RERGT BRI TFER L X/ A FEIKTFLER
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K3 : R ATa—VIBITHEERTFEREX ) A OB TEREFEA DR ~T 1
— )L TOFRNE#ERE, Full-ClLIZE&TO rBEFICETIEELZEZE L7, MP2 TidoE
FOBEFMBEZ 2 REBEI TRV AAT,

change in Ama [A]
-0.04 .03 002 -0 01

0.00
-
N 14 -0t
spin—capsystem’f o v %
0
_'“.?x‘zc 2
.
L ®
- LAV {-002 5
spin-hofe system .o 76 ?
T me z
W -
<4 -0.03
;
2
’ #l
0.04

K4 : A UVHR—NVREAE VY vy TR TOEFHBENRERT IR TER

g ¥ 1%

1%

K5 : HHEY A 7 hu UEE e BT Y v VR BRELE

0 130 O



NRV -
..n..IV ............... 7
4 -
m i
s T E R R 3
..nru —
© .
o i
(3] ]
- Bt il ]

=t
o~ -
x |
PR S
- [ b
0
©

@_____..________ —
o (=] ©o < o~N (=]
— (=] [=] S S S

Ayusuaq Ayqeqold

winuqiinb3g

0.15 0.20 0.25
Magnetic Field B [a.u.]

0.10

0.05

(=4
(=
o

0.15 0.20 0.25

0.10
Magnetic Field B [a.u.]

2 is

pa sl by s b L 3@

(=) [=<] © < o~ oo
Aysuaqg Aiqeqoad

wnuqljinbg

© © ~ <

—
O
~ | Ll 1 FERTH A
(=]
- =} =} (=} <

Ayisuag Anjiqeqo.
wnuqiinb3

TOBRFHFEMREE

ADITNOFRES T

CEMEERT VY VBT

X 6

0 131 0



BAODFRUSFEEERICBITBHHFN - ST URE
L EBF—IREMBAE{EA
Infrared and Raman Intensities and Electron—Vibration

interactions in Various Molecules and Molecular Groups

ORE B (MHKEHF)

1

AKZaV=2 MTE, STFRENCESDIHERAHEMED > b, KRN - SV BELET—REBHA
ERICBR L2 b DIZOWT, oy FUBYE « 2 FEINEE - £V T A aiER EEAVTIFRL TS, B
RRABLRDHTHRELTE, BE - BRRARLETDET NV E LTOSTFEAK, ROEBEF—IREMEEIERN
REVWEZ rBFRHTFLEOEGERELERNICE Y BIFTW5, Fak 16 FEICIE, LLTFIRTHEEIT-
7o

2 TE ML /DMSO BABEDT < 227 MCBITAEHERY 7 FROWLE L
vaf v T v A O

FRUVANT NIRRT D ) vaf v T U AFR LI, H—TF <3 RO isotropic F4y & anisotropic
FR5y DIREERRRDBRDOZ L 2T, INVKR=LEWD C=0 WHEREICT Va2 — L0 O-H HfEHRE)
RE, PRBEFMIPRENREE— FIZBWTRICEEICA DI, BBTMS LD LOFEMEIER (B8
BHEF 17V 7)) X220 EENICHATES 1], TOAA=ALMIBWTE, EEBOhy 7Y v
TEBIIDTED LOEMEBRAICEKET DD, /o af T U RROME L RE SOMHFHD, K
AHEICBET 2 ERAB/OND,

BEIAN FOTa 7 4 VEELSEBET L0, REIES Loy T Y 7 (FATHIOESAE) O
HROT, HxDHFORMIGT e -8 (FITHOMABEOENL) bEZRTILERDD, &
NIk v, RIS TORBIL2EBHHOL 7 b, ZORMELTHIEBHHED O ENF &R S5,
AR AL E DRASBEICEBNTIL, ZORCBNTL FROFBEHEFEANEEREEE R LR
MrrIhd,

ARIZBNTIE, 7T by /DMSO BERIED C=0 ffi/Nv FExRIc, kit 2 R RFHCEE L 2R
Wr&1To 72,

2.1 RHEGE - B

AL, BEY v 7T A% HAVT, MD/TDC/WFP ¥ [2] IS TITo Tz, 2%V, KB EDORMZE(L
ZMDIEIC Lo THEL, ZR LRI, WXl = 01285 C=0 D T~V Eiit B y®0)>% ik
NIV =TV HY Lo TRBIREISE S, ERL7X 52, S FMOEEL v 7Y v 7 ixaTROE
B L BAANCIRTE T B O T, REBEOREEIZE->T HY) BT 3, 22T, W®0> ORFRBIFEEEZ,
MD O time step (4f) Z LICHE LA2BT HE) #HWT,

ly®(e+40)> = exp [i At H@O) ] ] y®(@0)> 1)
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DESICHET B, I~V AT Vi, 295

LTHELNBW®@> (r =655 ps £TD 32768
) & p®0)y EHTHbETT—Y o HT
ZZEICEoTEHATES, Lkl t=00A
%, MD #HE ORI IS8V Th B RE DR
MIFE (F932.8 ps) THE (1300 RRRE) L 52
LITEY, AT M OWEEH R B, BHE
B E LIRIRIEIE, T RCDEASEN x, =
1.0,0.8,0.6,04,02 D5®ETH 5,

AW TIE, H() DFHFEICENT, HHRFH
Sy ERAGFICLDEROROHEIERICL S
BRSO LEOHEEIMY ATz, £TORYMH
EHERT B0, TR 3RELTE NS
—(DMSO), 7 T AZ— %Xt L LI 45
TFHEHRE BT o7
22 fHREBE

HEOHERBONTZT U AT MV EK
11, BB (S FO1IKRE—RAV D) OR
Bk A B AN 210RY, T+ Y,/ DMSO
RAWED C=0 H#ET7 <1/ FiX, isotropic
RIS DHPY 7 M BT & b/ CCl, BRI
DEFA [B] LRRY, xa OWID L EDBIZ
anisotropic 4y AMEIRENE S 7 b L, isotropic X
FEEDMEEHEVEZ RV & BERMIC
BRIShTW22, FHREICKY, Z0RIEHN
BREBLEFFHRTE VWA ZEBb25, Zh
i, HAEOZHREIFEFAHEODRENMAD ¥
SV AHE-o>TnBZLitks, £, FRHD
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3 N—RAFATERTIRREFVIw—CbAKfI TRAEZ—07 I K1 IREESZERICBIT
% 53 1 IR EVE B VEF O BRI FEAT

BURIBERRYATF ROT I R I F (1700-1600 cm™) i3 2 KIEBICHE TH B Z L BB T
Do T OBV RGOy B EITIRBIBAIC BN TWE DT, ZONY FEBRT D IRENE — REE
DSISE U785 250 (7 2 R TEA2ER)) 2R LTV D E NI BXNR, +oRVIELEE LTHRY I [4,5].
ZOWBITBW T, BB NIV =TV (FATH) OFMAEIITF FEMOES Y v 7V v 72 R L,
HABEIELTF REOTLRMRIOER GEAD v 7Y I RIFELRVRAEORBRKICHIET ) %
FT, BHIL, FFF FPEORBMOREC k- TET 5,

FEXEA T v T Y IOV TIE, HHEREE TREA LIBETF FER O through-bond HHE/EM &, &£V
—RANZ L < DT F NEEFEICE < BRIHR T4 » 7V 2 (through-space fHEMEH) TR KT EBT
&5 [6]. —JF, MAEOEEF R I T A= 2ITIE, RERPERERZ, ~TF RERB O EIEH
R, XFF FE-AKHMOHBEMERICE, BRESFET I ZLREMILTHED, ZhABREEE— RIC
EDRDICHETINERLNCTHLERD S,

Z TR TIE, XFF VEORGBHERETARFD1IOTHE N—AFATERT I K (NMA) O
AV Ide—b kI FRAE—%XRE LIEEND, ZOREMT L,

31 FHEF - BHR
BT, SO FT—ETONMA LY Fv—L, NMA D3 2DAFIHA b (A, B, C) 1ZKS
TAKFERET D5 7THEE (A, B, C, A-B, A-C,B-C, K’ A-B-C) DK/ TAHZ—%&#H L L, Gaussian
98 Z MV T HF/6-31+G(2dfp) L XNV TiTole, ZOFEIC L > THOND T WV NEERDOFITHI%, 7 3
R Iy 22 D FATHI~EHT D72 0IiE, EBRBH T ML LS HEE & o, £, FIT5IxAE
DOV 7 b ORKERFT D 72DIZ, NMA LD F D 3SKOFIEFMEL (X W =H N REHFmE) %2, RUHE
MLAATHE L, T AV MNEERTHE LN D, 20 3ROFEFFERT, kAU X > THE (5)— 2% ()
REEERKRBA~EW LT ¢
v v ox; 0% ox,
000008, 7% 0xi0x 0. 00y, 00, S,

@)

2T, 0nBLTO,NEBITT I NI EE (Q) LRDEN, HFNEEEE (S,) FA~OBEEMICL D
7 I FLRENCRET 2 FATAIAEO Y 7 h &£ T,
32 MREEH

7 I RSB OFITHIRAEE C=0 #EEED, NMA NS TFOENSDY T b (ERENRSkGB LT
8c-o) PBFRE, M1 (O, @BXUER) 1~ T, MESEUMICHFIBRIZS D Z ERbhb, Ah=
ANRFERTMEOERE (O, BB IO 1, o ZIRRKEFVTI20T, ZHUND A =X B340 72<
Y1 OHFET R RS,

BRI IETFME PHBT 2 RIKSY, FwoQr) PHEEEEBERTDE, i,

0 134 0O



o*u
Sky = - 2EE 3
Z oS, | 8Qf ®

DEICKRTIENTES, ZITER, FRNOMSTICHKRTIERTHS, FwoQl & E DRE S %F
BLiELZ A, M3OEBREBMROZET, BRNRIERHEIZL s THABREFITEDIZ ¥ bh o,

[4] H. Torii and M. Tasumi, J. Chem. Phys. 96, 3379 (1992). [5] H. Torii and M. Tasumi, Infrared Spectroscopy of Biomolecules, H. H. Mantsch

and D. Chapman (Eds.), Wiley-Liss, pp. 1-18 (1996). [6] H. Torii and M. Tasumi, J. Raman Spectrosc. 29, 81 (1998).

Amide T diagonal diff. / 107 mdyn A amu’’

C=0 bond length diff. / 10> &

M3 :NMAZF Y Ix—,KiNZ T RZ—IZBT D 5B & V8Sc-0 DEFR,

4 FREIE - REWRX CERK 1 6 FF)

% H. Torii, Chem. Phys. Lett. 393 (1-3), 153-158 (2004).

% H. Torii, J. Phys. Chem. A 108 (35), 7272-7280 (2004).

% H. Torii, J. Mol. Struct. 735/736,21-26 (2005).

% H. Torii, J. Mol. Lig. 119 (1-3), 31-39 (2005).

% /&, 1stAsian Pacific Conference on Theoretical & Computational Chemistry, May 2004, Okazaki.

* BJE, 8 EIEERLFERRE, 2004 4F 6 A, HUKE,

* BE, 31 BAGS TREFERTRS, 2004 F7H, KF,

% J&/&, XIXth International Conference on Raman Spectroscopy, August 2004, Gold Coast (Australia).

% &/, Annual Meeting of the European and Japanese Molecular Liquids Groups (EMLG/JMLG), September
2004, Sheffield (United Kingdom).

* RE, STRERETRS, 20049 A, K,

* B, 527 BRI EY VRV T A, 2004 11 A, HE,

* BJE, H2OESTYIalb—Ya VRS, 20044 12 A, S,

* BJE, BAERE 84 BFFR, 200543 A, Bk

0 135 0



SREEES/ BILATOFTRRICICHT ZEMRAR
—r-BRy-FFASI/MI/S—bOnERRECHTIERAA—
Theoretical Study on Organic Reaction in a Nano Cavity of Metal Clusters
-A Theoretical Study on the Origin of n-Facial Stereoselectivity in the Alkylation of Enolates
Derived from y-Substituted y-Butyrolactones-

OLEER GRERKZHE)
1 W%EM. AR

B, ®/K., BEAS(I/85 D0 ADOMEEEEE[Pd(ethylenediamine)(ONO,),] 6 HF & 2,4,6- MU @-E U )
-135-FUT7 20 4 HFORACKBICK > TERT 8RS A 5. KBERPFZ7h+/ VB Lovont
YL C ZEDEAANICEYIAHA, Diels-Alder RIEDIMENREERT I EERELE AICIEIB ECH
ETNETN2HFTFOMYAENS., A DEIATORIEMENED LD ICRIZDONEERHEICLVYES
MICLEDEEXTHREMIBLAE. LU, SEEBOXFENKELS, HO#HERT~D B & C DEYA
ABEEIZSHEFEEL TR I EBaD o7, E5IC, BOLARIOHETRIRISNED A =X AEBS
ICT&lahote, FIT, r-BRy-7FOSHI I/ S— MO EBIREICHTIBRMEETOICL
ELE, FINT-SO P UEESLVFIIELNT 570y ELTEBEYHMEOSHKICALSN
T&ER, BICr-FNAFLAFIN-r-TFLSob2 1 REFEOIT/S—FBEVT FBIRETTILFI
LRIERIET D EBmMoN, 2ERRRADGAFIHZ ., LML, rUBREQGREANSELS, B
SVWBRESBONIONEIREEINTELE, ERB. dBSEr-MIFIFFAFI-v-TFASS b
v la OFBBRPTOEEE NMR LU MM2 tEHNSHBIFL., v UBRENSTF S vILICII->TWBR I &
ERASMHICLE, BEEFI/S—FbRERIV I+ A= aryERNEENT Y FBRELEONS LS
SEHABLTNS, AARTIE1 DETFNELT R #AFIIEICBERAEZT/ S—M2Er-NLASS
k3 #RA. BIEAFINEORIEOEBIKEFEZTOZEELE,

W\OR / MeCl M
o 3 R —— ;1@
o

la: R =CPh;y . R=
1b: =TBDPS & Noyp2oMe
le: =Me

2 BIRAE HEFE

HEERIRTHYS 798 TASSAZRA., fEAKRELTIE MP2, B3LYP, HF [CLKUEERKL
LT 6-31+G*%H\5, Gibbs BHHIRIF—(F-78°C (195.15 K). 1.00 atm TOHETH 3, EAIRIF
—DRT—)VEFE L TIE MP2 T 0.9670, HF T 0.9135 ZF() B3LYP ICDU\TIE 1.00 ISEWNDTHEZT
bixhofe, ERREBEDIRHBINILS TAE—DO imaginary frequency #5Z 7=, HEME L RISGERK
MOBELEBIREBENSD IRC STENSEB LN, TN 5 DIREMBATTIL harmonic frequencies D&H % 5
Al

3 WFEERE

5 DEEEMRHITIE 5.39 keal/mol LIKIC 1 5EDIAY 7+ —AB5NE, Thd 1 5EDIALT+I—0
anti 1BKY syn QD SEEAFIVEEFITERICOBRIKELZHE LR, 2TOAYT+I—[CBNT
anti 705 DEBIREEDS syn MSDHD LY 0.66-1.88 kcal/mol RE TH 7=, anti DEBIRKE 4-1a [CHBVTIE
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Figure 2 Transition structures for the anti- and syn-attacks of MeCl on 3 and their ralatvie energies and Gibbs free energies at -78 °C
(B3LYP/6-31+G*). Newman projections are viewed from the directions indicated by the arrows 1 and 2 in 4-1a.

CAFNIGS I T/ 5— O axial ARMHSEME, D Ha (& axial. MeOCH, (& equatorial &75Y 1
ChBDEELE RS, —F. 4-1s TIHIEAFIVD axial HESDEFRICKY Ha (L equatorial &7455, B
MeOCH, {3 equatorial ZF L7250 M VIRISTFEABEL RV LIVERVBDEBEL L > TRRELRT S
EBghof, thOBBREICEOWTHIDELRYHICLZRRELSRIEDT VFEIREOEHER EE
Zond, BoNf anti-syn DI RNF—ZERBRTHEOSNSIRLOBIREE LKL TV,

FROSIMVI/S—F2ICHTAIHRICENT. BHOBEERENST7 VFRERLEZ25H2LD5W
BEREoniah-ickdd. BEBEEOLWVWI ICDWTEEAFN EOREERARDZZEELE, ZORK
DEZIKAEE MP2. B3LYP. HF AT ELUAMERBEEIE 6-31+G*E AL, MP2 HEICDWTIEESIC 6-
314G** & 6-311+G* Z AWV E BT o 720 ) T 5 C-C DEERE I TN £ 2.35, 2.52,2.47 A (anti), 2.30, 2,50,
246 A(syn) TH Y, BRREBEIHELANICLYETRALSD anti-TS & syn-TS DT R F—E(T
1.11-1.36 kcal/mol (AE), 0.77-1.53 kcal/mol(AG)T anti-TS SEFTH Y., RBRERE LTIV, £ 71
NVASOMVI/S—F3DT7UFERESD D VOEBRECEIZELRVREREICLEZFTREI/ICK
B &Aook,

LEDSHBEICENTIE, IEBRESBEDRICHEFVRESBEINLDVLEVWORREBERICEDOVT?
J=—DIT/)S—F7ZAVERVTHRET>TEES, REBORKBIIYFIUANFAHFET., BEDRT
B3, Z<DOUFVLIL/ S—IBI—FTINRBERT 4 E6HZ2VNI2EBRELELTHEET S LKL
MEN TS, B, Streitwieser SEZE<DYUF VAL S—bDTINFIVELRIED 4 BEP2BHTFET
THHBATHITLUTNWAR I LERRMICHSMICLE, COMEICEWTHHEBES I I/ S5—+%
RAWTUFUARBIEORISOIERIRMEICHTI2MREFAND I EE L, Figure 6 DRIFEICEVFIA
I/5— k6 EBIEAFIORIGDERINEFEZ BERBE 6-31+G*Z ALY MP2, B3LYP, HF A TfTo k&
BRERLE. BEBREBSEICEWT £M7 % C-CDESEZENEN 2.08,2.12,2.19A (anti) |2.07,2,11,2,18
Aym)THY, ZU—T/5— FDBEELEA 023-040A HEL > T, anti-TS-6 (L syn-TS-6 LV
1.01-1.06 kcal/mol (AE)& L T 1.01-1.02 kcal/mol(AGQ)RE T, REXTHE SN SEIRM (antisyn = 93 :7) LI EHE
ICRW—%ERLE, Za2—IRFEEMNS anti-TS-6 (IR UNBDEEEIFD. syn-TS-6 FESURTH
&Moo, COBEHERT UFEIREOERBLL VOEBBRIREBEICBITIZELRVRICLEIARR
EiLlcdh 3,

RICBEDOMBERARD L ELE, BE. INH550 bOT7IVFIERIGZ THF Bi#FTITbNh3
DT, UFIALAAADBEREMPEETHSLEZOND, TOLODBBEMIVFOAM A ADI—FT
NVBEOBRMTELUEND, PAFII—FI)VE THF LIZERUCEREMZ2EE, BEEY OMENRAHR
BEHHUTWS D, FEICBWTE<S<AVLWSITWS, SEIOMRTHY FUALAANDERMBEELTHW
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Figure 6. Transition structures for the anti- and syn-attacks of MeCl on the lithium enolate 6 and 7 (MP2/6-31+G*). AE and AG are
the differences in energy and the Gibbs free energy at -78 °C, respectively (kcal/mol). AAE and AAG are the syn,anti-TS energy
differences. The values of [B3LYP/6-31+G*] and (RHF/6-31+G*) levels are also shown.

BIEELE, SPAFINI—FN1H9FEYFUAICRMESE/IZEDORE% Figrue 6 DEHFEITRLE, ¥
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AFINI—=FIOERMICEYBBKRECENVTERTS C-C OERT 0.09-0.WARS Y EHIEIRILF
— (3% 10 kcal/mol /NE < /x> /=, anti-TS-7 (3 syn-TS-7 &£ Y 0.93-1.05 kcal/mol (AE)& & T 0.98-1.04
kcal/mol(AG)RET. REATEOSNDEIRY (antitsyn = 93 :7) ELRW—HERLE, Za—IURERNS
anti-TS-7 (FR UNBOEEZIFE. syn-TS-7 (FER VB THEI B9 o, COBEBELRT VTR
REDERITS VOEBBREBECBITZERVBICKBZTFRELICH S,
RIC2ZHFOPAFINI=FINEVFIAICRMIELERTOHRICOEBIKKEE BILYP & HF ATiHE
L, 7VFOEBIREII DBON, P UVOEBBRER 1 D8N, PAFII-FIOERMICELY
BRRECENVTERT S C-C DRI 0.04-007AR AR YFERILIRIVF—(14# 7 keal/mol 1E< IE 0 72,
anti-TS-8 (3 syn-TS-8 & Y 0.81-0.86 kcal/mol (AE)E LK 0.28-0.80 kcal/mol(AG)YRE TH o7, /N7 Gibbs
BRHIRNF—ZENBONED. T-TFTIHFHEBREBICEVNTUFUALMAVEITTHESEHBEL T
BHEAAVEHLHBBHEERZFE > THY, FOLHI Y FAE—HOOARBEI > TWREHEEZ SN
b, EIT, PAFINI=FN19FIRIVFIVAAAVICEMESE., I 1 QFIIERRFICEMUIELE
BREAELAEZ S, anti-TS-8(F syn-TS-8’° & U 1.02-1.03kcal/mol (AE)3 & TF 0.94-0.98 kcal/mol (AG)
REEKE > Za—TUREENS anti-TS-8 (TR UCNEOREELZEE. syn-TS-SEELVETHZ
EMnhof, TFEREDELRREILY OEBRERBECEITZ2ERVYBICLEZRRELRTH - 1,

I 5IC. THF B (e=7.58) OFHDEHGHBEAET IV (SCROZAWENINI OBEMBERAE, 2
DODPAFIIT —FI) EEAE /= antisyn-TS-8,8’°F L ¢* anti,syn-complex-8,8° D T R JI ¥ —% B3LYP/6-
31+G*L X)L T Thomasi DEFNERANWTETELEZEZS (CPCM, solvent=THF), ;EM{LTRIF—IL 5.28-
6.29 kcal/mol (K< XV 7 U F &L VDI RINF—#(E 132 BLU 149 keal/mol &V LKELS o/,
UEDERMS, v-BRY-TFASHI MV I/ S—FDT7NFIMERSICHEITZT o FBIREIIERY
BREICLD Y VEBBREDAREADEOH THZZENT Mo, TIVFILENZS S M RIC axial A
MM SRS EBOKRFZEICHES LTINS anti-H % axial (T3, BREI—HIRIC(T equatorial ZEFE /=8, 2>
DEBIRETHERVERELL > TARREICKRZZENI Do/ —H. 7V FOEBBRETIZRRUNE
BRELED, Bonk., EBREOIRNF—ZBFHEOLANIN, UFUAAFA U RBEOESELUICH
5T, #1kcal/mol THY, RERTHOSNIBRULBS—BLTWE, &, A EOBREEREIR
OBREICHEYKRELGBEBERIT, NILBAFIETH 1kcal/mol DT RIF—ENFTES, b
BA TIVFIAFIBELTRIFIAFIER tTFNS T2 VINAF O BREIEHICED
TRELRBRENDODVWIBEEIZDESZIDARICS I I/ S—bO—FA0EZESHEDIFEN, £
DO EREDR LISEAFTE S,

4 REX, HREFEETEITE
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5 REBESE. FRK1651 181 6 BERLELERES (RAMKFAEEE)
rZ-#4RM HWE S EDORRESERTE O SIRES2FHA R DBkEL
6) REEHE. dtHx. =FHEH. ERIRE—. FR16F1 1817, 180 S8 6EAHLEL VK
SYU A, OFRRLERRY— P RELTONATIVT VONFR S2 BRSICET BHHE]
7) REEE. FHR17E3A280 . MABBAAEBREI VRIU A (RRAEESR) KEHE
(*SINVZ0 YT/ 5—bDTIVFIERISICET HEMIT]
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BElAfiiE s & VLGRS FICHITAMBRES S FI9H R
ERSA D =X LIZET 5 ERMBE
Theoretical Study on Excitation Dynamics and Reaction Mechanism
of Solid Catalyst and Biological Molecule

O WE. K& ZkE, B . WA 5. #hil BXRES, W 6,
oM AR, E BT, MR ERE BE BR MR EA TN 2E
A ML B ER. B ES EE RE, B BfE (RRETI)

1 BIEEBEH, AR

ABFFECIE, EERERE L TR Z 2 MERRRAEGS TR SR THAZETEHREICLVRFL, X
HE=ANEFTAL T Iy 7 AR EBE L, 72, TODIILEL RZBROFIEORRE S R B
L7 LTICZ D BMIZHE S TIT 2 1258 D 5 B, (1) ab initio NOMO JEIZ BT 5 i - [MEEBH D B Y o,
Q)E TS O R EFRFIE ACE-RR IEOMF & 2, Q)R NVF—BBEIZAY busTagk Vb
DS DFFNT. (4)Ft HIV-1 &1 Calophyllum 7 = U VBT 5 =X AX—HBEE2 AW EERDS DN, G)P~v
VARV CFEARORHER BB 5 BRI RIC OV THRE T 5,

2 HFFERRER

2.1  abinitio NOMO EIZ 3T B A e - EIEEES DY v

BEAVON T D EHEFEHAE T, KT E BT D Table 1. Total (Eyy), translational (E ), rotational
- N N Ep), ibrational (£, ies (in h: .
ST % 4 L CH: 5 Bom-Oppenheimer (BO)T{lic #-5y ¢  (Enudand vibrational (Ey) energies (in hartree)

0B, LEBST, BTRORTIRSEERRTHET —
o by e RURY U TRHEWERE E~ORAIXEETH E,. 0.018339 (0095085 )
Do YHIARTHINE CHTRLBTOERHEHMLC 5 0011398 (0080842 )
$# 5 Born-Oppenheimer FTEUCESH» T, BETBLOETE E, 0.006941 0.014243

DOWERAEERFFICR®O B Z L DTE D ab initio NOMO

DEIFEIT> C& Tz, TNETOMFEDI S NOMO IEIZEIT 5 BB EDIK T, 45F 0 - [FEEES IR
ATDHZLICERL TS Z ENEMENTE R, £ C, R L OHEER% 278 L 72 NOMO (TRF-NOMO)
IEDBAFE%AT o 7, Table 1 14 TRE-NOMO/HF #5IC & 5 H, D45 K /bF— & W - [51#i3 & & T TRC-NOMO/HF
EIC X D RER DO TH 5, TRC-NOMO/HF TrIE = R /LF —A% 18 mhartree, [H#iz= F /L% — 2% 11 mhartree
BALTWSZ EARENTZ, TRE-NOMO/HF TiEZh bDRAZIRY R 2 & CREBMICEHERE % -
ERBZ LIRS LI,

22 BTXERESORBEHAETE ACE-RR LR & 523k

BT BB ERDOFHEIL, EFREHEOFT TR LEL DEMELED DI AT v FD—2ThH5B, Fxid
Z® ERI OFFEICK LT, FIZHNEORWEEREES 6-31G 72 80 sp BIOK KB 2 & itHIca% 2
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ACE-RR #EZ % LTz, TERDBEMEEIERMACENEIL., YLEAESELZ B THOEFHET 2 Z AR
HThololod, sp BAESLCHOMOFFIITE L T iah oo, £ 2 TAFETIX. ACE RSk L T2
S OWi{LBIER(RR). ACE-HRR & ACE-VRR 2 AT 32 L&V, HrLnwr =2 XA ACE-RR % ##
RL7, SHIT, ZD ACE-RR xR FLFEFHA NN Y 7 —Y GAMESS [CREL TF 2 MHEZITV, 20D
PEBEZMRFE L7z, Table 2 IZH721Z GAMESS 2V > 7 L7z ACE-RR, K& T* GAMESS #E#E(D Pople-Hehre,
Dupuis-Rys-King 7/ 3 Y X L& ZNENAWTHEI L7 1 B H O direct SCF ¥ 7 VO EKEZRT, &
NIZIE ACE-RR 7 /v Y XM X BFHERME 1 & LERAOHERBOLER L, AR THRELE
a7 AIEOREbRLEBHRICHEL TS ZERLND,

Table 2. CPU time (in seconds) for first direct SCF cycle on taxol and valinomycin. CPU-time
ratios are shown in parentheses.

CPU time for first direct SCF cycle

Molecule  Basisset Ny Noasis _ .

ACE-RR Pople-Hehre = Dupuis-Rys-King

Taxol STO-3G 1083 361  91.4 (1.00) 1115 (122)  376.1 (4.11)
(CoHsNOy)  STO-6G 2166 361  631.4 (1.00)  814.0- (129) 4855.0 (7.69)
321G 1083 660  323.8 (1.00)  329.9 (1.02)  450.6 (1.39)

6-31G 1568 660  502.6 (1.00)  572.6 (1.14) 12192 (2.43)

Valinomycin ~ STO-3G 1440 480 2457 (1.00)  305.1 (1.24)  956.5 (3.89)
(CssHgoNeO15)  STO-6G 2880 480 1713.0 (1.00) 2228.6 (1.30) 12875.1 (7.52)
321G 1440 882  880.8 (1.00)  989.4 (1.12) 12716 (1.44)

6-31G 2076 882 1587.7 (1.00) 1833.5 (1.15)  2974.5 (1.87)

* Nprim denotes total number of primitive Gaussian functions.
® Nyasis denotes total number of basis functions.

23 IXNAX—BBEIALT bu ST LE OGRS DR

{LEHREOKRNL LD X IIZ, DT ED LS R2IF 7 5 Time
WIS TP EVD 2 b b bIH FEORRE 5.0 Psl
BETH D, AW TIX ab initio 573 TEVSIF(AIMD)Y X = 2-50
—¥a VIR E-o THRINACBRISICBIT D0FN - 4
FRI= R X BB BN 5 72D DOF LD FHERE L .
o EF. N RF2LRBRORIMAETXAE—ELT E
DL > IEHLE, k=

E=0+V)+ T+ V) ++ Ty +Vy)

=E+E,+-+E,
ZIZTCTVIRENETNEB T RANLX—LRT ¥y LR
NE—THD, BT UV ¥V eNET DD, YifsR=
TH%R Sz RN F —FEMIT(EDA)E AV iz, SbiT,
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Fig. 1. ETS for an AIMD simulation of the
collision reaction between two CO, molecules.



R = RN — DR EBICH LT, 87— ) = HmETo 7,
S(tw) == [© r@.eyne-tyexp(-ion)dr
21 I

f@.t)=(E@)-E@+t))
S, 0)% TRXNVX—BEARY br s 7 AETS) 4T, ETSERAVWAZ & T, KGIHES TN - 5T
Mo X —B8h & D TFIRBIOBRZH LT D 2 LR TE B, Fig 2 13 B LIR R (CO)EZE K it~ D AIMD
VI ab—¥ g VEERICHT B ETS /8 LTV 5, CO, 1349 670, 1390, 2350 cm™ D =S O RAERE 2855 |
EFNENESA, SXTHHER L O FMERERENIC S LT3, ETS 2o 2@ific k> T, CO, o+
DERT DHE, IS HPHHEOE— REB L THTHRIZAAF—BBENRZ 2 Z LW LN R,

2.4 HLHIV-1 &Y Calophyllum 7 <V VBT 2 =R XF—8E &2 VT2 £ 54T

F XY Y R Calophyllum B bR Sz 020
7=V AEEHD S B < DHNTIROLHIV-1 {5 ,"1: \‘ A B ,':\l
ERTH, TG LB E b LAY T HIEE Vs ‘e
BEPoI ) BB TH DT 5, 22 TE | e PN
BT, =X RN LEERANT | Ter ) 2
& VT Calophyllum 7 <V Y &3 L, BHECHE o .-t
533 ERERF LTz, 25 D Calophyllum 7 < )
Y #1 — #2518 LC BILYP/DOSV I CRER M TN B
BRI, ZOWIBICBIT B =FNF— @IS 20 | | ‘g | gud
(EDAYEAT > 72, 25 FEDLAMICIGED B Th N Iabiat
% 1610 C T L 4D 0 FiT- 0= XL %— ”
BEEZEBCAWTERS W &1T o7, Fig. 2 I -0.20-0.06 -0.03 0.00 0.03 0.06 0.09 012

PC2

ERS 1(PC & S 2(PCICEET 5 B A
M &Y, 25 0BT B3 ERSERIZ. A-F D
6 IS N—TIHEENTPClIL CANDBEBRIEDE

Fig. 2. Principal component analysis with the use of
energy densities of 25 Calophyllum coumarins. The
numbers refer to the coumarins #1 — #25. The activities
of coumarins are shown as follows: strongly active (O),

WL S TS RTEY . PC2 14 T B RO weakly active (A), inactive ([J), and unknown(<).

ZRBEL T, 258D Calophyllum 7 < U ¥ OIEPEIL. #1, 45, #8, #10, #13, #14 2358 G, #3, #6, #7, #11,
#12, #16 1XFIEME, #2, #18, #19, #21, #24, #25 IIRTEMETH D Z L BRERMNITI SN TR Y | #4, #9, #15, #17,
#20, #22, #23 DIEMEIXARATH 5, Fig. 1 T, HEHERDFIEAL T PC2 Offiicst L TAEMICHHE L TWVWD, L
L. PCLIZELTiL, (C, D)BLUE, HICIERS T L REERZS T HEENTVD, 20T b, &t
EPRLV O TEROTNVHLHIV-1 FEHIC LYV RESFEEL BT EBbhol,

25 VRV ARV UFHEEORERERIC Y 2 HiRmEIT s

YR Y AL SH-Dibenzo[a,d]cycloheptene (DBCH)X> % @ % {&, SH-Dibenzo[a,d]cyclohepten-5-ol
(DBCH-5-0l), 5H-Dibenzo[a,d]cyclohepten-5-one (DBCH-5-one)id, ZEEIRIE Crdfrivihind - 7-#5E% & % (Fig.
3), 20 b DA DFIEEHERE X DBCH # X U\DBCH-5-0l & DBCH-5-one & Tid K& < 872 5 %8 2717,
AFRTIE, DRV ARV EZOFERICRT 3 RhiEERE OB IRIE & HEE BRI L.
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FEMIZ LV FEBPRLD VI FHERESY A F I 7 XEH LM
KT B2 eaRB7, BULAEWD S BLO T, REBIZELT
B3LYP/cc-pVDZ & CHEEREL 21TV, TOMHiEE b LIc—HE
BLO=HEBEREBOHKE S MCQDPT/DISV ETIfTol, £D
#E 5. DBCH 33 & U DBCH-5-01 @ b = FOIF R 43 s I I A~ 7
MCCBMl SN - BERIT SpRBTH Y. -/ DomERIT TR
BThdZ LBMRINT, —J7, DBCH-5-one D a2 LT
JHomERIIEC T, RETHY ., S BEROFEMIIL DDA
—F =X bR, S REORERE X DBCH, DBCH-5-01 TiX
n-n*fphfd, DBCH-5-one Tid n-n*Ehi TH 2 Dizxt L, T REEIL 3
FEILIZn-n Bl Tdh o 7=, F 7= DBCH-5-one @ S, KB iEn-n*ihid ¢
DBCH, DBCH-5-01 & i FELEIZF CTH 0, T REBIE n-nxJahifd
Thol, "HERBLO=BHEBEREBHOAY Y - &L v 7Y
> 7(SOC) D4R E % SO-MCQDPT iEiIc L W HEH L7 & Z A, DBCH,
DBCH-5-01 @ S;—T; #l® SOC fRFutigigu cho7, —7H.

DBCH-5-one ® S;—T; [l SOC REIIIHFICKREWEL D &
et o soc R/ hE il ieofz, 2% Y., DBCH-5-one O

-y e
-7

- A ~ o
/ X ~
e~ \\ AN /
o =
X= CH,; :DBCH
CHOH : DBCH-5-0l
C=0 :DBCH-5-one
Fig. 3. 5-dibenzosuberene and its
derivatives.

Table 3. Spin-orbit coupling constants
between low-lying singlet and triplet
excited states of DBCH and its
derivatives.

SOC constant
(cm™)
(a) DBCH
S; (n-n*)HTl (n-n*) 0.00
(b) DBCH-5-0l
S, (r-n )T, (ren) 0.00

(c) DBCH-5-one
S; (1Yo T, (n-n') 63.36

Si—T) DRMARZEDOBBHERIIFEFICKREL 20D S BFEFEN S, (n-n)oT, (n-n) 0.18

HHMThH DT L BHEND b, S; ()T, () 002
S, (n- YT, (n-1) 8.75
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First principle calculation for the geometric and electronic structures of
nano-scale carbon materials
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2 WRESGIE. RHEFE
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Tz oV AFNVEEMERESH S EEE DD, 2 0 0 2EICHBERHNFIRICL Y SRS HESh
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Physicochemical studies on functions and properties of proteins and
nucleic acids by free energy calculation method based on molecular
dynamics simulation

O 7 %, MR Zh (GAATKET)
1 HIZEEE, AR

BRAECKBO L 5 REXTH OB REMB OHBEFELWHIFHEBL 245 Z LItk T, Bk
WPEMEREERY FV, BRECEEREOEVSFBANFMD)Y I 2 b—a vV ETR 5, ELTMD &
Talb—va VIZESS BRHZXIAFX —§HEAN L, BERESCERBOMKE LML, IR R#ICI -
THRNICEATIZLRENTH D, BEAECERBIIAKS TOFETIRE T CHET S, Lo THE
FAOKEREZ RICI Y AL, HAFEAZIELIERY ANS D, 3% PPPC IEXZRL, MD ¥ I=alb—
Yarrul s A COSMOSI0 ZBFE Lz, FIRFIZT X /B4 T)B#E1T/72 5 7' v A PERTURB, HH
TRNAX—HEEITR Y 705 A FENE 2B Lz, ZORE,. BEREORRZEMLEAHE LB L O
AHHZIXVX—%2EEMNICRD D Z LRI, BRHEOBEMEZER LM EIEEFHX 1 2L,

16 SEEEIL, MEAEE DB XHEx IMD V22— a /7 IV BOPER/EHT X VE—3HE] kS
&, (1) FRELHUA 6D9 L HUR CPD DA HH T RVX—FHE LT, Q) RV NHF 7 Yu)r—PE
BEEEEI AT 77a ) 0BEERICOVWTOREEZITo 7,

2 BTk, RHEFIE

WENOFE S VPP5000 ZFIH L., MBDT v S5 A(COSMOS90, PERTURB., FENE)%{#H L7z, MD
Valb—varDhET X Zid PAKollman HiZ ko TR &, & < i & TV % Amber Force Field
96 ZfEM LTz, ¥EDT1E/XT A Z X R.J.Woods 512 &L 5 Glycam 2000a %/ L7,

3 WFERRE
3.1 fREEHUA 6D9 & HUF CPD O#EA H = R /VXF—[73 2]

HUEHTAK 6D9 2 BRI B CPD (B 1ico\ T, Fol T BHICE  —\ o /Jr('H
SRAHBETIVE—ZE MD Y Ialb—vavicEI< AT HN_kN\ //OVQ/N\,]/R
ARFEDBRD, KA DUILER IR ZAT 570 MD &S 2 L o °
—va VIER LS5, 7 X BRI OV TiE Amber Force Field /@)\I/\OH
96 T %,CPD D /151t Amber 22 HLEA L7/ T A Z 2RO L7, ON HN__CHCl,
2L, 7y RFETF O vdW 737 A 71X AD.MacKerel HiZ X VBRI \'OI/

T2fE% =, CPD OJR BRI THUEF R HF/6-31G¥)IC X - THE Chlorargg':ﬁf;it?‘% F(’ggsbghonate
i % Uizth, ESP B & RO THEMA L%, 6D9 & CPD & DA CPD-CF: R = CF,
K CH DIEAIRIB(ARIR) IR B G & FIC R U, B8 41 ADKERIC CPD-CHy: R = CHs

BLTYIal—vark L RETHIT 28703 ), AREEREE(D R B4 1. Bkl CPD D53 THiE
BWZ DWW TIBUR TH D CPD DA% 48 25 ADKERIZE Lz,
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ARRE L DIRABIZOWT, FoH EHIZIES B RALXF— %2R
7o B2 1Z CPD fEATBALDJEN %<9, CPD-CF; D F RT3 AT
ALTWDS, fiEHBHTXAVFX—ZLOFHAHEIZAAG = 2.88+0.09
kcal/mol & 72 V) | JEEH 51T & 5 ZERMHE 1.440.4 kcal/mol GEELDOHLE CPP
IDOWTORER) ICEVMEL 2oz, ZOBHBZRAX—ZE(LOHEH
EHONCT B, KON E LT, TXNVX—KaER 1LITRT,
fRMT DFER. CPD-CF; DS B m\W a8t L & DL, fike o
MAERIC X 2LERTIERL, DIREBIZI VT CPD-CF; DK~
KNF =0 H RBFOHELY BREIARFZHNTNEDTHD 2. FEGIALE & CPD D
o7, EDOERERIL, trifluoroacetylamino £k & I & OARF 2 7 —a VHHEERICH -T2, AKRETYH
7 —a FREERIEARRITH D8, 2 vdW HEERIC X 2 RELTHibITWD Z &3 o 7z,

£ 1LFoHEBIZEIFBEBEHZ R AVX— (kcal/mol). #HIL 2

Free energy components

State Total Bond Angle 1-4 Nonbond Charge vdW Intra
AG(A; F>H) -0.8240.09 -0.44+0.02 0.02+0.00 —0.09+0.04 —2.2740.03  2.11£0.07 -0.13+0.00
AG(D; F»>H) -3.70 -0.65 -0.01 0.12 -3.90 0.86 -0.09

AAG calc. 2.88+£0.09  0.21+0.02  0.03%0.00  -0.21+0.04 1.63£0.03  1.25%£0.07 -0.04+0.00
AAG expt. 1.410.4

32 KUV RITZ7Yur—BLEOBRAA
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EMKGIRST DEER Th D, i, V o TERIERHE HIK D endoPG
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RIR) b & LRI E DT,

T X 7 BRBRIE D F13551% Amber Force Field 96 A L7, £E T _ .
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nonbond /XT A X EFDEEFHATHHIT, 7 s T L COSMOS90, 2 O FENE % ¥E5E L7z, & 3 IZ endoPG
LHEDOBEAEROBEASOps B)2RT, FRICHETHAT I IHT 7Y uBIHEE LTS, MDY 2l
—>aviIT NI HT 7Y u L OBABREEEEKD. RER)MOEM L TITo 7 (EAKERLE
KRERDYERT 2A, 2F TN 3 751 FM), EHO RMSD 138 085ATH Y BIFRER 2/, —5T
HRE L M DR D DI, T 7Y vV BRFEA L TWRWIREE(PPDB ID 1K5C), IEMEHF M E 2285 T
VENT 7Y BBRREE LEESERET L, ROREZ Y 2 G2 b OEE & 0ESEET LIZON
TOMD ¥ =2b—yar&iTol,
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Theoretical Studies on Environmental-Oriented Organic and Organometallic
Reactions
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MEETIRIAE, +Bu-bdWET U AAXET /% FHMEERBT 27 7 v ORBFEOERIZ OV TER
HIZARES LT,

2 WRIESTE. RHEGIE

Z OFFEIX Gaussian 98 7’1 7' F A& {# L B3LYP hybrid LBE%Z MM U7z, FHAEIZEIC SGI Origin2000
1 X ¥ Origin 3800 £ CfTo 7z,

3 WFERRE
3.1 BREICE LW RRAOF S ORISR

HiEE OIX, U1 bBRLELA4BREAT L4587 VEOSLERIRBRZ S O ZRE K OBiH
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Fx T UHEAOBRBRER T, AFARKIV S Buk, +BuZEX Vb Y AF AU AEN inward [FR
LRTWIZEBHLNIR->TEY, BREDOHIEIIZ—HEHLRVDIFTEATREFRTHD. AR
T, ZOMKBEBFHZDEOBEREZHSMNTT B 70IC, BLYP FERBEIEIC & o THBRKSRE Ok
REBRE L, NBOMAT 202 OSAEFHROBAEEZRA Lic. BEMEBLE LT 631G(AE MV,

entry 2 R} R? AAE* A4G*
I Za  Me  #-Bu 138 72
2 2b  Me  SiMe; -13.8 -17.8

#1. 29815K COTSZ D, TSE Z BEL Lz & & OXNETEET RV F—(44Eh) & #%t Gibbs &AL B
BT R AF— (44G% (B3LYP/6-31G(d))

t+-Bu BEL O MesSi-AFt7 /7 % NOBERK
WSO RS R IR T, ERICESEBR
TETSE & ZKICE2BBRIE TSZ 2 2T
DhEEoT. WTRIZBWTS, Me &l
T t-Bu & DV Me;Si KD 523 inward B
LRTWVWZE (K1) 2ARLTEY, ERFHR
o TXF&ah 3.

TSZa 1.096 1.096

BB OBSOBE LOBKE LTOWT 5
COREBLETVyrFRYITFFTF—DBERITHS
Z-C6( Z=C, S5 DRI N, Do 2 D
Z-CHREBITHRTHOLEVWZ L AKHTHY, B
HBIERHDZ ENTRBREIND. 22T, ik
BETHROFEMEF 5 72HIZ, natural bond
orbital NBOYRAT 21T o 7=, /A F#E%E, L1k
2HEOBEBUISIVNBOICEH L, ZORO K
BB & ZOREEFIAX—%HD LT, TSE & TSZ DZEMOENHUATEZ LB X, £0
MR, COMAELTUVFRYFIF—DHRICH S Z-C6( Z = C, SHfEAM O RIEMEIEARR O
(M2). ¥2bb

K1 UVFvstdxkT/) v NOBRRKEDOESR
(B3LYP/6-31G(d))

X 2 72 NBO BHHEEM
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TSZa COHAEA o(C-0") <> o*(Z-Me, Z=C) (A) I%, TSEa IZH~T 7.7kV/mol K&\, o*(C-0Y) <> o
(Z-Me) (C) DEAWOMEXHMEE, AR A LY K& W23 (Table 4), TSEa D J52% TSZa 12 2T 4.0 kJ/mol
EIREMPKREL, Z BRELZWOHMEZRL TS, TSEe IZHT, TSZe BN R AX—HIZRE
LENRTVWEIBEKDOHFT—F, BAVVEF_FHICREWREEEH RNV —DEDHF 5L, WEEHR
n(0") <> o* (Z-Me) (B, 14.5kJ/mol) & o (C*-O") <-> o* (Z-Me, Z =Si) (A, 9.7 kJ/mol) HEEHTHS. 2
TOMEMEM H 2% 2a IKHATKREVWEBIL, Si-CREAGOT 7T Z—HN C-CHREALY LRV & %2R
LTW5b., Zofmi, AT Houk RHEKOM ELRE#RS 7 077 U ORBKGORIRMECHERLIZZ &
LRETHD.

£z, C.OFELTUrFRVTFTF—0ERICHS Z2-C6( Z = C, SFEAFILAA O —kBLEHEER IS
WTHRF L. 6 (C-CP) <> o* (C-Y)HEMER(E) T, TSZIZH~T TSE ®J54% 12.1 ki/mol (Z = C), 11.9
kJ/mol(Z = Sy b & &, = (C*-C’) <> o* (C*-X) HAMEMMH)TIX 16.4 kI/mol (Z = C), 7.2 kJ/mol(Z = SHZETH
5T EBbhrole. ZhiE TSZ OF M TSE £V bRETHIIUHADO—2L RV 25, —F, oC-C) <>
o*(C-X) MAMEA (F) & n(C-C’) <->co*(C-Y) HAEMEM (G)i%, BIRM: LW DM A ER LT,

X3 72 NBO WAEEIER
- AHELEWMEII D & LI ABEBLFRE O KIS
TORFEIT- 7=,

32 REHZEMNICHEHIRBEOWABLAD R OEEEREEE O KIS EE
DR

ABEEFEUN T, FOSBBEO TR Lo T I ICR DT

T—nNDT VIMEDFISEE L LN L., BENZCHEERF I

S— IBEEALIEASE, I RI UL, HEMEFEREE L AT A & D

4 MeSHgCys D% iE Bk
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BEAERMCET M 21TV, BREWEREZE7-. BILYP iz v, EERIEE U TEEbITIE 6-316(d) &
JEICH4 R & AERIZIL Stuttgart-Dresden(SDDYH RN AR T > ¥ ¥ v & v iz, BREICOW L d BEfE R L
7o(o = 0.5207). =FRNAF—FRIZIE, 6-311++G(d,p)EEIZ SDD AT ¥ ¥ V&, FREICOWTIXERIZED
dB%k, BERBICO VTR fEEER L. & xiE, MeSHeCys DHEE T, He BT v b afbLiF4 5
— MBALEH D Cys EHAEALEBERRLREETHo2 (XM4).

4 FER, HRFEFEELIITE

1. %k, FHE, Org. Lett. 6,3945 (2004).

2. FiE, Bk, F)I. BfE, RF. I Org. Chem. 69, 3912-3916 (2004).

3. HiHE. TAA, SR, Synlett in press.

4. K {rEg, A&, FEE, ), RP, H4TE AESEAEBSBEREGREC R YA (KD, 20044
5H, KA

5. YT, 3 9 BIRRMLFEHFSR, RBRTFHAERSEY, 20044782 4 ARKRE

6. %7, H1EMEARFDO==2— LU F, 200449 H, Eim (BREER).

7. % SEM, BN, R, TN, AR LR 85 REFR, Mk,

8. K #, W, F4AE, Organometallics, 23, 1081 (2004)

9. %k, Uerdingen, Krause, 74f€, Angew. Chem. Int. Ed. FIRIH.

10. %%k, 19th Philippine Chemistry Congress, Iloilo, May 2004 (keynote lecture)

11, %%, JIl L, =, &, RMZ-Materials and Geoenvironment, Part 3, p.1997-2000 (2004).(proceedings)

12. %%, JIl I, 3§, J#, 7th International Conference on Mercury as a Global Pollutant, Ljubljana, Slovenia,
June 27-July 2, 2004

13. *BA, JIE, &R, AACFERERSEFBZMX S R T A, AN, 2004411 A
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ERIAOVT 0D FEELBFIRBICET 2 HRHR

A Theoretical Study on Geometric and Electronic Structures of
Phthalocyanine Compounds

OffA &, THEH (RBAKHE, RRAKBEAR)

1 HIFEEEE, AR

HREMERE LTHI ORISR Ty 7= (Pe) BHiX, KERBRR o %% (PcIR. Pc=
phthalocyaninato anion, Cy,NiHg®) Z#H. ZOfEIER, PEAHMEEICHRERSFZN TS, 2D Pck
3% O&R LIEREED, MPc (MP; M= _fi&8) IRBREFROF LB A 4 B3N L 7t
THH . FLEBEEXDZ LTIV ZOMENEMTEZ LRMbN TV, BBERBIZIV T, Fe, Co, Ni
B7ZaT = OHRLIERMLIZbD L, Cu, Zn BEA LS DL T, IbEYOBERKRE BT S
LWV ZEPHEREINTVDA, ZOEFREBIUMHELORE R EITET2RATZ LY, —F, =1,
TlDEE & SEBEERT %A, 74 T oV EMTOFEREMEICL VA Y v 7GR LB LN TE B,
ZOHTH, ZBHEEBEOLDIXFTNT v —k, ZBEEDLDIX MY TF v b —gE L IFZh T
Do RAZ Y IHED T I T = UEEKIIFLEREEZD L. TOMEBEDLL LB TRINRTNS,
(le, ZMOSBEFTNT v W —8RERT DL, BRERFHEI O INERD, TNHOT LMD, I
£, 72av T UERCBT A E2MOSRRRIETHESER SN TS, RIIRTIE, ZOL )ik~
REBHPFOITENSL LTz MPe IZ oW T, BERFHEEZHFL RHE LV TV, B#EbEEERD, 1401k
TRAF—, BTIRE,
BE = X V¥ —, Bk
RBEMHT L, MPc BI W
EINTvH—, NI T
WNT v I —GER DY E
AT HZEERME L
T3, AFRHBEET
tX. ScPc,. SnPcy, B LW
MgPc O _BKD 511
&, BFHEEICO VTR
EHY D,

2 WERFE HEGE

HREIIITX7 2HA L, 7225 A% Gaussian 98, 03 2 L7z, #iEEElL. LB XLE—DFHE,
RO R NF—ELOFHAEICIL DFT i, Fh#E = R X —FHI21X Time-dependent DFT ¥:% FIVWCHE L7z,
DFT {EIZ RV CIY, ZR#AHBITE % B3LYP B Citfl L7, M Bam kA BICiE. Sc, Sn iC LanL2DZ, C,N, H
IZ 6-31G DEEREEE Az, 238, Sniid &M EMA 2, 7. Sc, Sn OWEREFITHRINZRR
T v (ECP) THEE# X, BET R L¥F—%KD HEIIE, C,N, H IZ1% Huzinaga-Dunning /5 B

Double Decker Complex Triple Decker Complex

Scheme.
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ZHERAL. CNITIZ - EZMZ 7, Sc, Sn i ERKBELHELR CEEEEE AW,
3 HFEEERE

<MPc¢ ®_&RICBIT %>

INET, BRPICBIT 2B 740 T oV ORINANRY MIEEZEEPRS > TEBY ., T ORIE
HHBE L TWA AR H D L HEEIN TS, TNOOFHMERALNICTEBI, &ER7F¥uv 7=V
DZBEPEHR LT WHEPZERICHRE L, BT, BBR LiPc O _BEZFHE L2, ZMEORK R
WL KIS —BLEZEAHELZBLZ LI LIz, 22T, 4H, BZRD MgPc BN_BEFRET S
DO, BLIFED L) RTZERBHEEZF O OPEFEBHAEICI > THLMIZ Lz, £, MgPc HEK%E
RIEEOEAL L. Dy IR ORERBIEL B2, 2 OREIT X BRSSO R L b RV —&%2 57,
TOMERFERL, ERIC45° TRTER -7 Xtype _BEROHEZITo 712, B o “BAMHE%L Figure
1 IR d, ZOZEREEDS FRERL, 4266A THY, BANCHE LK LiPe —EEO LD XY, 074
EEEL RoTW5, ¥, TROD_EBEHBEL “SOMBROZILNF -2 i+ 5 L, “BKIIR-
725 0.4 keal/mol REEBHLLTWBZ E¥bhofz, BE, tMOBRBEIZOVWTHEREME LA TY
ROH, ZORRPOELETD L,
MgPc T BAEBRBHEETH S
TLBbond, 5% Mo Bk
WERE L, MgPc ® _EIKERIC
AR fIRE 5 25 & & bic, B
IRAVX—HEEZITI>Z LIZLo T,
HREODER 7 a7 =2 ORI
AR MV ZEEREE LTS
DOPERLPITLTNETZNEE X Figure 1. DFT-optimized structure of MgPc dimer.
T3,
<FTNVT v J—EiK, ScPe,, SnPc, DHFZFE>

FLERBB=AE, MDA, Scheme IR LIZL D%, FTNT v h—8EEEBRT 52 LBRREINT
W5, LHL, ENOOEFHEES. FEMRYEEH LN L RoTHRY, KT, =MD Sc BENL L7
B, RERTFHUETSOHINERD, 2T, TNLDEFTNTFT v h—EROBFREELZHLNITT B DI,
=6 Sc, WD Sn DX TNT v H—SEEDOHEEIT o T, ENENDOL T CHEREMEIToE T A,
X Mvav Z7BIOLTR 45° Th TV L 5%, XTVTF v h—Enf b, & ohzikilEr
5 ScPc, DEFREELMT L TAH B L., BATHE L LiPc HEBELIERICLB-7-bDThoT-, 51,
SnPc, & SnPc Z bR L. Al & VUHDBEVICOWNWTELE TS & & b, ScPe, DB RA X —FHE 2T
W, FHETOINDETNNT v =R OV TOEFEEZHLMILTWHELZNEEZ TV,

4 FR, HRFEFRELIXTE

(1) M. Sumimoto, S. Sakaki, N. Nakahori, and H. Fujimoto, J. Phys. Chem. 4., FHHEF
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Bt A HOETERNICET S ERNTR

Theoretical Studies on Electronic Properties
of Functional Materials
Ol —z/, #BIRHET, BHEZ, REE. KR, PBEE, LRR—. AER,

mEER (RKT)

1 HHZEEE, AR

ARFFEIX, TIP (T F I F T2 Z L) F¥ERl & RS EECBEEN 2R AR EOARK & E
RN, D FREME DR LR, 75—V oy, =R F /) Fa—TF, TEALIFRAI—RURED
IRBDRETFMEORBE O DIC, BEEEEME OB 2B FLFROFEELZHWCCHERBRAIZITS =

EEHBELTNE,

REAC (T 5EBELEALT, &
FRTHRELLTVWBE I OINAE L &
REBESEDLZ LI HFAY =LY ha=
7 Ak EBRTDH ETHKENT —<DOOE
DThD, AR TIX, —ETBILTHZL
CRELEHBEAC LV 252D HEDT
LLTAS 72=Lr U7 IV ERD (Fig
D, REACVEETSH=hady RBIW
b= buRV RTIVINLVEERL
TG AE OB THEER L OBKNWHEEERIC
DNWTHMANDZ EERAME LT, £72. TTP
R R — T < OREMHSEER KRB
HELHERL, TOMR, KERE TERBIAR
CEMEZRTZLEAHLNER->TEY ., T
IRFIA¥Y—FL okt bu
=7 RARZMIF g F/8—Y L UTH KRR
Fleh2d, AFETIE TTP DZ5DTVFF

PDA(NO) PDA(NN)
Fig.1 RN 7=z=L V7V

He S Tj{ S-S C% S~
I\ [\
H = CH cH=_|
;EQ% s~ | " ;[3= S ;IH
n

n=1~6

Fig.2 FAT7 =z &AL TIPAY I<—

—AVBROBILTF A7 o E2EAL, BFEGEZEATIZ L LVBEOHBEENR GO SNTZILRE TTP 2=
=y hELeFAT7 = 2/HALE TTP AU I —(Fig. 2) O THEHE 2T 72,

2 WL, RHEIE

NG T7x2=b VT IVHTFE LT Fg 1 ERLEFHY S CINBIRENLD I INITFF %5
Z. BAEY KAV UVREBOBETHEELZ I AT TV —F v F A (Gaussian 98) 1 &V B EFBIKIE
(B3LYP/6-31G*)IZ L o TR®D, REA L VEBRENEREACVICEZDEBIOVWTHN, F4 7z
ZHEA L TTP A4V 2= —2-7 B&(n=1~6) I\ Ti RHF/3-21G™ % Fv TS BB L 21T - T2,
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3 BFERRE

3.1 FUINAYUVOEFHEER L UOBKAHEEER

FHERRBICB W T, AT LBICAL S —EBEHREBLE AV ZHEREBEAHHRLTRBY, BEAL UM
DEEKREHEAERITFERE I NS e Bbhrole, —FH, —BFBRILLES VUV IF AU TiE, T
HICAECUEFREA A E Y ZHERBICKSTRZE LR Y | ZHE—HEET X LX —2Z1L, PDANO) .
PDANN) CZ 1 E10.8 kcal/mol, 2.3 kcal/mol & 72 o7, ZHIF—BFBILICL - TELETVINARE &
RTEEAE L OMICIT BRI EERRRET D2 L 2EBKT S, 3612, BLitLA 57 =10y
T I DOEECEREOIT 5% ) A FEEZ, PHREBLY &, —EFBERBICBWTHEMLTERY,
PDA(NO)EPDAWNN)D Z P HNHF A NIBBHE L LI EBONRT 7= PT I O—E 1L
RIB(EIF ) VIR ISEVKEREEZ L > TWBERbhoTz, LEN-T, BILICL o TRELES DL
ACNIGF EICHFRELL TV D LB oND, THIFERFBREL LKL TWS,

32 FAT=UEBALETIP A I~v—DBETHE

Fig. 3 IZ heptamer(n=6)D ki & 7 a7
4 THE %S, HOMO 1343 T &EKIZIENR - T
BY OFEEmOBREBRRE RoTWD, £z,
LUMO 4 FOHRIZFIELTRY, F4 7=
v EOBREBHAKRE L o TV B B3LYP/3-21GW
EMVY, TDDFT I & D RINE R 2 §E LT,

#430mm &2V, ==y FOHEIMZ LD ERED
ZIXIEEAERD ST BAINETF AT 2D
GRS CHRESER»DAND D, 2=y k
DI X BIHBRDIENR Y RO, FDOEHDIDOL I RIFERICRoTEEZBND

4 FEK. HRER

A. Ito, H. Ino, Y. Matui, Y. Hirao, K. Tanaka, K. Kanemoto, T. Kato, J. Phys. Chem. A, 108, 5715 (2004).
A. Ito, M. Urabe, H. Ino, K. Tanaka, Curr. App. Phys. 5, 143(2005).

Kk, k. AH B8 ML ERTAES. 2004 F 6 A, HILE

iR, 0. HE, HYF ICSM 2004, 20044 6 A Wollongong, Australia

K Ep gHEE, EYH ICSM 2004, 2004 45 6 A  Wollongong, Australia

YOEAR, ., HE, MR, B F 17 BEERARLEEAFERS. 20044 9 A
KRR, AR, HER, B, BT E 17 BEEARLEEA RS, 20044 9 H A
*AR, R, AR, HEF. B, BT S THGEREFERS. 20044F 9H RS

K*OHE, AR, (L, AR, B, A QTSM and QFS 2004 . 2004 4F 11 5, Gangwon-do,Korea
SR, AR, FAME, H%, HYP QTSM and QFS 2004 . 2004 4= 11 H, Gangwon-do,Korea
SR, R, FFEF, GHEE. B, ONEE BB EETFACCFA T URBRES 20044 11H KR
* R, WIS, GHEE. A BAEFRE 85 FFER, 20054 3 5 B{R

*TEK. FERE. AT BARLFERE 85 BFER. 20054 3 5 ik

Fig.3 heptamer (n=6) DR BELIEE L 7 2 T 4 THIAE
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BAAEICAFLYVRFEALI=Z Y FEEALERO Ce FEMAED
BERE. RUMEOFA

Theoretical studies on the structural assignment and physical
properties of the novel open-cage C¢ derivatives
bearing a methylene carbon on the orifice

O&r F— GEHBRFERFGEREZEMNEF)
1 HFZEEE, A

77—V URERR, SFNEAT IV UZIERVEIREBELAFE LN TWS, LLARRE, BITOoA
BRIEICIE, EDOTEWINE, E5I0E5r—U 34 XOBIRMYE, STFROHKE Vo BERE LTINS,

B FERSECTREDOT7 F— L RERT, BRMERALLRIBEETD] 207477, LihiE
ERRRT BNET T — LU OF AR L LTRR SN, REEBICHEKZED /ML 7 L—TFRIED Cq &V
H@Ce 2B TDHILICHII L. YHOT AT T RETRKBECERSNIZDITER, —F TEOEDRE
B IRGETTI—L U] X, B THIRDTFRNET 7 — L AT WM, Z o#EiEN LIk
HOENTELV VT EVSEFREERDD. Bx OWRETIIEOY S bR A, TR 2) OERIICEY
DREEAT o o bR, MR R 7 T — L UHE
G OERRIZREINTIC X 5B nEikREE R L,
HEMCRRXOBOTEZ b oMOKEZART S
Z LTI L. 1B BB DR D4y T2 )
[N, BEEEEE 1T K DA DWW T ERETE %
TS Uiz, Z 2 CRAEEIT > TAKZERNEE
H@2 ICoVWTHREE LD D (K 1).

2 WG, BHEGE

BOMR 213, Ceo k¥ 3 XS THEONDEEARK 1

LEERE KTV, HBVIE KTV Y L ORIE NG
TELND (B 2). LAY 2 O, R NHp

) (for 2a and 2b)
BORTBRZMIEIZOWTIE, —RiR kAT —
Z DA, N NMR, HMBC }U' Inadequate NMR 7> F‘h}:‘g
BWE LTz, Fio, 2 IKBHREZMELTCESR H NH

(for 2¢)
%5 H@2 INEKENRT T — L DMk & ik L

T 73 ppm LEBSHICBMSNG DL, ROER R 2

AT BB WTKENEICHAYTIEHA 4B —7 [MR2] PRERIJSCTHRASN D Z Ly
MHBWE LT, T b OEIEICOWT, Gaussian03 % V> T B3LYP/3-21G, 6-31G(d) U~V CiEE#E(L%
ToTz. EBHIT QST3 A7 a & HAWVT B3LYP/3-21G UL THRAMEH 7 1 & R ICET % BB IR EEHE,
B3LYP/6-31G(d,p)/B3LYP/3-21G T—H= R X —3HEEITo 7.
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3 WFZERLE

B 2¢ OFEE{EE EERERAT v 7 ET )V,
ZRFREET VTR 3 IR BOEIL 16 BERNMS
RBEFEMBRTHY, BEMS 6.5 A, HEMN 38 A &
EThHb. ZOXKE JFBEAKZERNERREShTH
DAL OB OE L B L TENIKREWEETH A,
UL L7220 & EBRICIIN 2 0 BB & CRFEEHAE

-

T2 emTasd. St 2 OMAES ° ATV g 3 nik 2e ORGEIHE (BALYP3-21G)
VRBREBATODBEDT VXV TINTHY, FE () 257 1 v 7 EFA (A), (b) ZERFHEE T,

DEEEEL Y K&V EEXBLT
WHbLDEEZ LS. BOE 2 ~DK
FNATFHFEHTH Y, NE LK
I D5 LKV AESICBMETZERT
5. HECRDIEHEA - HBEROT X
NX—Ta 74— V%K 4 1Z7RT. KB
WAL 1.5 kecal/mol DREE(NDEHFEMN
HHLDERES LI, ZHICHIET 5
FRITERTSH DSC PIENLHERINT
Wa. BEFE - LLORBEIC OV TR H2@2¢ empty 2¢ + H,

(+22.3 : Exp.)

SIESRAHFTHS. Q8T A7 v a % 4 KEFAHHBEOTXLF—F 0T 1 —L (2
AVTROTBBREZ—2>OEEM  BILYP/6-31G(d,p)/BILYP/3-21G, keal/mol)

(224iem™) %R L, HEHEEOTEME L 3L

F—{ 19.8 kcal/mol & 3Bk (22.3 keal/mol) & RV —F &R L7z,

4 ER, HREEEIITE

[1] Sho-ichi Iwamatsu, Takeshi Uozaki, Kaoru Kobayashi, Suyong Re, Shigeru Nagase, and Shizuaki Murata, J. 4Am.

Chem. Soc. 2004, 126, 2668-2669.

[2] % Sho-ichi Iwamatsu, Toshiki Kuwayama, Kaoru Kobayashi, Shigeru Nagase, and Shizuaki Murata, Synthesis 2004,
2962-2964.

[3] % Sho-ichi Iwamatsu and Shizuaki Murata, Tetrahedron Lett. 2004, 45, 6391-6394.

[4] B fF—, HE FEE, /£FT13 2004, 55 124-128.

[5] *Sho-ichi Iwamatsu, Shizuaki Murata, Yukihiro Andoh, Masayuki Minoura, Kaoru Kobayashi, Naomi Mizorogi,

and Shigeru Nagase, J. Org. Chem., 2005, 70, in press (DOI: 10.1021/j0050251w).
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F—REHEICEKST/9F5R2—0HLLVEE
New aspects of nanoclusters from first principles calculations

OXRErks5, FOREN, AR, ok, SHE-N BHEREX)

. HFEBRE - WA

F U FAE—OBEREER L OMLERISEEMET S LT, F—FEHEBIOELERAWEZY I 2
L—va YRKREAENTHD, ATV s FTiX, 77—V RFOMDT ) 7T AF —%F—FHH
HAEFETHEN, (1) Co~DRRBFTHHA, 2) {LFEXE., ) BTHERIE, Z2EEFLIMITTHZ
EEHBNETD, (1) Co~DEMBFTIHEATIL, Co~D CAdRFDOHABREHE FHEYFE P
2b—va TR, Q) {LEREFATI v 7 AOHFR TR, BHEEY 2 V—F ¢ v H—JiE L
BFENSTENFEE D vy IVEREHRATEEZROC T, EFRERFRELZRBT BLFERGDORF
WEIT5, E6i2, 3) BFRHEREOFRICI N TIE, EROBENMEEHALZE L, ZHRETHIC
B ARBICEKET 2EBEGROMBERERANWT, 752X —DHERF A7 h)LR double ionization
energy A7 bl HRNARY MR EERD D,

. BRI IE
HBEIZIETHRAPMARCHABR L CEELETRARKEZHWS, ZOHER., 16RO REE
L 2EF LCAO BEMAGLEL DT, | BT HBBEEE FaE & R TrivEffioEhabE L LT
BRI DHETH D, ZOFECINTEETRENS ARBETFREETOL LD EETFIREBEZTTRYT
BILNTED, ¥, MFFATIv I RE2E-FHEIOLHEI Z L bHIEKD, (1) ©BHITIIHER
BRI E S RFTRELEL (LDA) 2HV2, (2) ® BRI ER BB mIcE S,

REMICHE T3 5 Kohn-Sham FRERIZ & o TETFREBOE(LE . Newton FRENIC & o TRFEMEDOE
b BHEMICES LT, BTER Y0 % HY) OBEAME e & EABE o) CREATS 227 by
HBERG, BTEROMMREREE W+4)=3,<00) | WO>o(dexp(-igd) LFT, (3) KBV Tk, SHE
Bimic S GW (G, Wik Z ) — VB L Bk — e VAR EERA 2R DY) MO HET D, GW
ELUIBIRE TR R 2 B Y A7z Hartree-Fock 3Ll & L CALIE S b 5 BERRAE — FEGHAT
ETHDB, EDIT2RTF 7Y — 2 BEICH B Bethe-Salpeter T2 < Z 12X - T, e-h, h-h,e-e D
2 BT R IBE B Y 5,

. BFFERR
(1) Coo~D EFEJEFHEA
Fxld Cd KT D Cop ~DODNEFEEEZFTS DI, F—RESTH N
BV Ialb—varE{Tolk, CAJRF% 40eV UL ETRERPRICERE
AHTBE CA@Ce 2T D Z L B Uiz, AKEE 40eV 128
T3 CAFEFBAY I 2 L—va vOREEZR 1ITRT, RFoFIT
VIial—va VHORMEERERL TS,

1.

Q) IbZERISFA T Iy 7 A
KEHF LT BT NLRDIFROEERER IO 2 B EFIRNEBICBT 3OS E T, e DR
W EEPBEEERBICE S VI 2 b—va VORR, HptF, BEERE CRMIG LRWA, KBHT
ET7ORSTIREMIIKE LS SN (K2a) . 2B TEHTREE CTIX HytFyo2HF 72 5 A 2 RS %5E
2% (M3a) ZEEHLMNI L, RERE TRV —HEMOANEDL Y TR 5720 (K 2b,c) .
H,+F,<>2HF O K@ Cid, HUMO & LUMO O =X VX —EHE (BX O R VX —##HHE) L bic
WHE L7z (M3be) o KIGTEENESTIRIEBLARLENR TV (K3a) , WROMNHETHS &
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H-H. F-F fi 5 O¥EAL & HF /B OEMAH T 5, 2 BFRIEICE > THIROMIE, 2E D 2T OKE
BANEDY | + s TSR EITT 5, Fx 1L LiytHyo2LiH O AT T RERIC HUMO &
LUMO DT RAX —HEM B3 WHET D2 &R LTz, 20X )2 2B FRERETIE. RISREIZH->T
BFEMNBENICRZE L, BHIRED b AR B~ DOBAITHERF I X 5 — 212 Thbh 5,

@ ol (a) 12 ”%{_Wuu‘?"ﬁ H\‘?c%%o”}"wﬂ% 3. H,+F, ODWJ@%%&CELT P
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Study of polymer systems by generalized-ensemble simulations
OJX  HARE (BERBKRY)
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RISM BEa0s & B IS o XL ¥ —% AFEL 2 HEZ2 AT 5,

EROVI2L—va VETIER, = RXAX—BEIE ECEPP2 Al e, 2 HAEERE L, VT H
navialb—varFus 7 hThD KONFIO IKEHEMRERY ANy, KRT VT Ay Iab—
varRTEDRIICHB L, e A, PIIEEIL, 7 v 7 AR2BEN LD T, U Y J35#, STREM

P

DY 2 b—a %79 %A%, SGI O Origin %, REST T, Fujitsu VPP5000, NEC SX-5 %l 7z,

3 WFERER
3.1 RISMERICEIVEHSDREEZRO ANy 77 VDL Y BB Iab—vg v
AWFFEClE, BRI R % RS 5 RISM B & V) I RHEDRKE T NVTY XADORFEE2{To7-, LT,

0 160 O



5 BENLRDBEUF T 7V TC, TAIYRXADT A MNefTole, BEP T, EHNTREREE2 0L
D, a7 "RIBETH N, BEDREZ VNS L. EHBAY OKEAFHEE L, HOTHEEICRD
ZEbhots, ZhiX, NMR OEBRE RS —%KT 5, . ERSMITEITV, 8 1,2 EkoE AV,
B, BETPOEBRTRIAF—mEHE Lz, EZER T 2 2OB/MERH Y, ZOB O X LF—[E
BEREOVA, BEHR T, BOPRERI IV —fRSEoNn,

32 BHULWIEET V¥ 7 ik (REST. STREM) DBE%

2 Tilk~<7z REMUCA <> MUCAREM ¢ [fff, HOL 7Y ARy I ab—a VOfEREAVWTY I 2 L
=T 4y R eTFURY U ITDORTA—FE#RET S REST &, ZOWRME LT, HHEEFHKANTY I
V=74 o R TFURNRY U TT oY TAREBRTELINLONDOLVTIAEREL, ZhEhE2 VT I A
RYTDHVIalb—T 4y R TR TVFY AZHE (STREM) 2B L. 17EBE» LRI~V IV
RFIF FORERNTZOFEOFIMEE T,

33 mEATROEME— NEFTOEA

BAEDYIal—varT, RELBELSHEEZRARDIHAE, —KIZ, Y Ialb—varor—Fickt
LCERDIENEIT ). BOFROBMESL, v alb— a7 —2nbETT 57-0icfivnbnT
& =GB, BRE— FITOFER S D, ZOFEL, ¥ V7 BOBIMNE OIS 5 E ko
WOHFEDBHHLIRICR > TVWEH LRI ENTED, =777 ) Y OBRORKEMOE T v « &
a2 b—va rETV, ZORBICERSEN EEMET— MEMTEZEA L, 2 b0FEORBRFNETTo
oo HEEHEL LTI, TNEROFET, ERSEEEMET— FIZHEL, BH- XX —hE 2R
oo BT E2E—RNZIELOLBIFLALRILTH-ER, BT FREBEVWRH o, Tz, FEME
— R OB N8 EME— ML 2 DORZERBEMSE— NThol, 5%, KV LMY
BZLICEY, BAERDOYV I a2 b—Va VO FIEL LTRRIE— FEATAEZD L 5 DoV TR
LT,

4 FFE, HREFEETIITE

FEF 3L

% A. Mitsutake and Y. Okamoto, J. Chem. Phys, in press

% A. Mitsutake, M. Kinoshita, Y. Okamoto, and F. Hirata, submitted to .J. Phys. Chem. B.
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Theoretical Analysis of the Reaction Pathway Catalyzed by Transition-
metal Schiff Base Complexes
O A, A8 WIH (BRHET)
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ST, 6 AR DO YT b REEFE & 2/)NV)V METHIOIEEEN 226 A TH 5 DI LT, BBIRETIZ 1.90A
WWETELR>TWS, FIINREEMBEORIGTIIERE L TFINEBEMTFOEELZZIRPTARDARE
RBAM T2 EAIRENS, ERRTIIFRSEBENLETH D, 2V bAOEIBEEET 229 A T
N, EEOT IV T REORMFRIMWMNES TR0, M1 7INNERIND, TOXKIII 1 AEEE
THH7INTE R A ABMBICEMT S Z &L, 3EEMNS 1BEANEE(LT D20, HIZIT A
Betedta 9% &S a)N) SUDSEE ORI 2V 1 A BRI RE 2 80 5 T L 7z,

Singlet

Lewis Base :

dyy enhances "4
Lewis Acldity ! Il
—— da to improve e
—dg Enantioselectivity | - dy

—H- de —H-dey
—H dey: ~H- da
dxs.ya—H—
5. 7Tt RORAEHR 6. WEEALRE

4 FER. HREREELETE

41 FHEHR

(k) ADFT Study on Hetero-Diels-Alder Reactions Catalyzed by Cobalt Complexes: Lewis Acidity Enhancement
as a Consequence of Spin Transition Caused by Lewis Base Coordination,
Izumi Iwakura, Taketo Ikeno, and Thoru Yamada, Angew. Chem. Int. Ed., 44, 2524-2527 (2005).
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Dynamic Structure of Protein and the Functional Significance
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Studies on the Mechanism of Asymmetric Activation Process and
Development of Self-Assembled Asymmetric Activation Catalysts with
Molecular Orbital Calculations
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(ﬁ’ HER (TFPA) & N U 7 L4 1 BEER(TFA)IC & 5

O RCOM o 20 1 BV SUSIZERI D SAERREIC TS 5.
)J\ /[\ TRCOH Rms X
H

Rm O R BV RIS BEERS S kAT LT
o FEEE 7 b L ORPEHEDOBRIZaM DRBEN

(e} (0]
[ETWL_g%%;%*<fj\ . gﬁjﬁﬁ T B 2 BB RS ANEST L. o B
2rz it CFs RS D DEERID 2T » FThb 5 = & B 5 b

quant.
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LTV B (Scheme 1), & Z TEEALD AT » BT B S D A - BREIRE A FE 4 OFLEEIZ OV T(CF; &0
Bl X 2, WEBROEMX 2, BT 2KEX 2. &5 8 1Y )MP2/6-31G**//HF/6-31G* L~V CHEE R EL L
Teo ENENOHEIE « BEIREBO =RV —% Table 2 123175, £z, Type IOV TDZRAF—F A
7 7 F 5% Figure 1 IZZT 5,

—— T83(28.3)
Type | Type Il /
CFs o /27.0
O H ’
o O M—crs Type !
brTya _0 atha: --- ; TS2(26.2)
_H e} p : 2284
R1o \,31) 250+ pathb: —
1. r>—"2 — TS1(24.8)
.pl = 2 _ .pl = 2 _ !
CP1,TS1:R'=CF3,R*=H, a CP5, TS5:R' = CF3, R?=H, a TS4(23.7)
CP2,TS2:R'=CF3,R%=H, b CP6,TS6:R'=CF3 R%2=H, b
CP3,TS3:R'=H,R?=CF3, a CP7,TST:R'=H,R?=CF3 a 5
CP4,TS4:R'=H,R®=CF3,b  CP8,TS&R'=H,R?=CFs,b E 7"
% | CP2(3.4)
4
Type | Ee| [kcal/mol] E;¢ [kcal/mol] LuE
CP1 0 TS1 24.8 CPa(t.4) /
CP2 3.4 TS2 26.2 CP3(1.3) =
CP3 1.3 TS3 28.3
CP4 1.4 TS4 23.7 0.0 CP1(0.0) —"
Type Il Eie [kecal/mol] E.ql [kecal/mol]
CP5 0.6 TS5 26.9
CP6 4.4 TS6 26.3 cP T
CP7 27 TS7 26.8 Figure 1. Energy profiles of the B-V reaction at the
CP8 1.2 TS8 24.7 rearrangement step at the MP2/6-31G**//HF/6-31G*

level (Type I). The numbers in parentheses are
relative energy levels. The activation energies are
in italics.

REETHEIL, ERERE THORRYE L5 X DEEICH D CPI(CF==% kU 7\, CHCF; B#x{iL)&
Boln, & IZANHKRRNZ LiZ, BBIRETORLEEEIL TS4CF=7 ¥ T/, CH, Ni&fL) &72-T
BY, 41 7u AV ELIZERROREZEZ/HFoTCVEIEED CERERTHR T AEZMNTNSD Z &b,
ST, ZOREN HIXERAER & R CARD
B 25, ISHEEEBBREBTORRE . -
i O WHEBLER IS >V TR R LT & T &8
=%, HF BOKFERAIC L 2R % e Bk @
CP1 DAL, X CF, 5 # A H— A E. S

L [ a" :: \
Figure 2. Optimized structure of CP1 and TS4.

Table 2. Relative energies of CPs and TSs.

ER. CR; ENEH L-Z L2k B b=
AN =D LRABREEOEA LTS Z
L &P AL Li(Figure 2).

4 FHF. MRERE

Itoh, Y.; Yamanaka, M.; Mikami, K. J. Am. Chem. Soc. 2004, 126, 13174-13175.

Itoh, Y.; Yamanaka. M.; Mikami, K. The International Conference on Fluorine Chemistry, P-39, J{#F, 2004 4= 5 A.
O, Wi, = k| 5B 51 EIAHEERFTRS. PB109. FEBERF, 2004 4 10 A.

OHiE, = k. BA(LFRE 85 BIRFLESR, 1C2-16. FRJIKTFE, 2005 4F 3 H.

©eod
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BRRBIMM A VBREDEFELURFHEEICEHT MR
Study on electronic and geometrical structures in solution and ionic liquids

OO ER. DE 2. WA JE, Bl KR8 GRORBeH - (E5)

1. FRNBBIUHE, RE
11 V72 =472 F LV BEELEMOEFREIRBICE T 558

TR, T 2oV TEF L QP EEBRERL LESTFICL DN FT AL ART Vv R v — DR R X
—HENREINEEEZEDTVD, ZHUODERER TH D DPA TR L 2EFRIER., 2200—
HEETHERELRA L TEMT 28, Z0BRRE—EHREFREREX N7 A EEL L5, —7,
1,3, 5-Tris(phenylethynyl) benzene, TPBIZ 7 ==/ 7 EF L F v R v—DHERERZTHY . 320D DPA
EHLEDEBETH DI LNOZORBREBOEECHE NSNS, ETREREBIC OV TITEE
W, BHEREL BIZHE VLN THRY,

XBAE RARAT I L IEHE R P TPB I EE TR 2D 7 = = VERPMEW G Z D, iR To
EREBOHIEICOVWTHREIT S22, TPBO YV 2= AVBROERRIZOWVWTHDTRAXF—3HE, BIO3HEE
DETNVEE CEHE 3ERFR, 1EO7 == VEPRE, 2@O7 == VERBEE) IZOWTREFHELZT
o7z, FHEIX Gaussian03 ® HF/6-316(d), B3LYP/6-31G(d), 36Xk TN MP2/6-31G(2d) (MR EILDH) L UL
TiT ot RUDILT7 = = VBROGFEED D OHE L AHEECTETE L OEERELEIT o2 %. REEGH
BEiTol, 3tEOKE, 7 = = LVBRORBIEEEEEX 0. 4~0. 5kcal/mol &72 0 | FEFHICENRT ¥ v V&R
Wi, £, BBHEORKR., 3 20ET NMEEDORBEIIFEEIEL o728, T~ VHELDRIEAFHEE O
EIIEEEICBURTHY . THENERDEE L o1, LAL, WTFNOESHIE S R REAREE & ik
Rigo Tz, T, WRF O TPBIXET MEED & 5 72 3 EECHERIFMEL -2V b LB bR
5, AEDRERIND, TPBITEET CHFLEHEEL & DRENATGW I LRI,

1.2 TAENAIFYT Y ULRA A BRIED 2R A— g UIRHT

AT EIEEA F OB SN DH LWVEEORE L LT, B, ISRAFEOBA»OAERE
EBHTND, A FVIRECHEESCYMELEMT S L CEORBBECETIMRIIMNEATHLI OO, 414
IR B AR OEEICE T 2 RIERIZHICOWTIEN Y TH B, REGEEIEA A VIREOEERITICE L
T, BARBRIBLLDN, RERGFICEALUMRB AR M ORBNEMKE 00, RS REC2 55
ENdHB, £ T, Gaussian03 (FENEEE : BSLYP/6-3114G**) 2T, A UiKED I F4 85
DTHDHTNANINAFNAIFZY Y T A ([Comim]t, ni7 VX VO REL) OEEREL, EEKHEL
T, BRDOANRY P EHERLTZ LT, A FVBIEFOA IFY VU LA TF A OEE R LT,
BLAZINETIKTFARTFAALILY Y U ACE L TEERBEKEE AV RBEHEO AR V2T
W, EROT 2 AR MR EBRUZERP L, A RER TR T FAED CrCs kE (TAFNAHD
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REFIRFBDBIBIZ Cr, Co- L EFFT D) BODaALVFEA— 3B trans THDH LD L, gauche THDHH D
PRELTVWRZ EEHLNMIL TS, 4, FHEDIZ[Comim]t (n=3~6) DK 2K~ —DT RNV F—
HEICK S THF AV BEEDZRNFX —DREWE AE b o7z, TOFR, EOXNF A ThH all-trans R
BELEETHY, CrCeBiE Y D= R A— 3 ) gauche ThHD b DL trans KITH T, gauche+T
0.13~0.20 kcal/mol, gauche-T 0.58~0.60 kcal/mol T2 ERLZETH D Z L BN o7z, KW T, [Csmim]+,
[Comim*ICBL Cav A A—va U bBRLEHELZT o7, HBEICLZEHAY MrER 2R T, ®
PORALPRE I, FHEMERIIERDO AT i ISBERLTWS, #IZ, S3HERBRO XY FLT 600
cm'l & 625 cm M IZHN BB Y — 7 13 F T gauche 1K, trans & (Cr-CsEY) IZRBEND ., W
FHDON RPRERDOART bATHIiEIoE ) LHRTED, HoT, TAFAAIFVS Y TLRDA F UK
T Cr-Ce REE Y D2 AR A—3 g UM trans, gauche THHbDOBIBETHZ ENHMN5E, Fi-,
Favikie—idT v AT MUIZEILS 600 cm! & — : x : : :EJTI
625 cm1 DAY RICE o TRBINARTHEZ LA DL -
MITIR DT, T OFERD O FEELEEIC X RS . .IJI Y P
BEHEOKRIIA A VRIED D T4 O, Foay | Camllho
WA= a RN B ETHRBICHED TH D Z L9 Ljhj“'““~“'~“‘

LN Tz,

Intensity/a.u.

i A.l[.’aif; e ,
— A, O .
N ® N L d'“?"""'. x..l.l..I [ | . Il
E— 1600 1400 1200 ngamj‘r?\%sr[cm' 600 400
K1 TAFLAFNALIZSY TN X2 [Comiml+DIEEBIARY Fv

(BB« BB %R EHD
2. FER, HREEELIITE
. Tomonori Nomoto, Haruko Hosoi, Tatsuya Fujino, Tahei, Tahara and Hiro—o Hamaguchi,
Excited-state structures and dynamics of 1,3, 5-tris(phenylethynyl)benzene by time-resolved
fluorescence spectroscopy, Discussion Meeting on Advances in Spectroscopy, Bangalore, India,
February, 2005.
o B mE, WA B, BRE Eh, B OKF EA EXR,
TR = —H X VX —RHEDOPHIEFRE : 1,3, 5-Tris (phenylethynyl) benzene D ETFFHEIREDOHESE
LFAT IR, HFEERETRE, KB, 94, 20044
«  NE EA, # B, SahaSatyen, JHO %k
A 7 RO IREHGE & RIERBEE AR O TRV F—2%, 2 TREREHHS, L8, 98, 20044,
. Ryosuke Ozawa, Satoshi Hayashi, Saha Satyen, Hiro—o Hamaguchi,
Coexistence of Two Distinct Structures 'in Ionic Liquids; Rotational Isomerism of the

Butyl-methylimidazolium([bmim]+) Cation, International Conference On Raman Spectroscopy 2004,

Gold Coast, Australia, 2004,
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T/ EFRRERRDOEFRNMIEDE—REFRICK 5EH

First principles studies on the quantum properties
of nano high-k dielectrics films
OBA EI. R =E. T8 BE. /Mk BB, GUERKFHEER)

1 WERB. AR

LSI oA, BRPBREA N5 P2 F (MOSFET) ICHWSLND Si0, N—ADF — MR
FRER T CIEMEINTWA DO TEX ISAICEL TS, TOREL LT, F'— M ERREZBLEET
NFEREY — 7 BROHRITF L. Thil EOMB#ELETT 5 & MOSFET & L TOBRENE RN 5 B
ICETRTND, £D7D, ALF ¥ RV F U RABREERGOOEBEY — 7 BREKRT 27201, kD
SIO IZEENTHERWHERZA T2 [RIEREFEREEE ORAERZHELRo TS, &AM, Zr0,
HfO, 1 U ® & T A RIERBEFERMEBEIEIL, ZOEAPHI IO ENTORVORERTH B, A
e TR I EF BREREORAYME O CHHFIC N T v PR I BHICH B L 5252 L B8Mbh
TV D B ORMDERMEDIEARDHEIZONTERL, TORMN FF U VAZRERICE 2 2B ONT
FFEHAEZPLLTIHARZNTFECL - TEEL, ZLOYIEMICEELRMAEZHEZ L i, LSI
BANBAFED L REBERZDZ LICRDREREEEBDIZLICHRII L,

2 WHEEFIE. FEFIE

IR B AELEE R ORI ERLERICE S E—FEHAEIL L o TR hote, AHF—F v
FoduL & L DR IEREFEREEBEO T L&k b EREAHF I T2 Hf RBEWTH 5, 3HHEIX
BART VU MBI Lo TTW, BB FREEEIC L > TBBLE, 72, XKERTZHICR—
—eMEE WL, A==k T 6 TN ORDIBHEIND b OEAV, BREL, BRRMMHEDK
DB THE LR THEEZERL, BOoNEHEREZEBIINOORMS N TV ORAZRHEICE X D%
BIZONWTHEBREEToTe, BB, HAEICHW /Yy /r—T1X TAPP KT CPMD Th 3,

3 WFFEECE

31 BMBEILLEBFV—IEFRE OBR

A F U FERTH D HIO, 137 DR O BRSO Si0, [T, BEELOERBD TEZ NI &3
MoNTEY, BREAOKRFIN I VORI FEEMIAT 2 ETORNTZEDOTERNSEDTH S,
1@ B —REHEICL > TR ONBRBELOEBBEHE RS, ZORPLDID X DI, BRELIEMD
KENBEEII HSdHEN LR SN TWE Z L bbb, EBRELL VTP HORERED L & (BFR
ZEHIEMZBT A2 EA L T D & &) [T, HIO, DEEH N LB L 1~1.6eV BERT R L X — DX
¥ v HICHBET 0ICx L, + 2 OFFEREBO & & (BRZIEFAMEMBZEO L &) (21X, HIO, DZEHR T
B HVNT IO, DEHEEFIAIBET D, 2O X I ICETOEAI LV BRELO T INX —HEMPMET R LF
—fliz> 7 T BDIE (B Negative-U IR N2 I3 01F) . BETFEANSEEZTRE k4%
k27 —m XX —OFBNEFRNIIE I THD Charging Energy % LRS- TH 2, K 1(b),(c)
WZHE L + 2 OFERBICE T 2B EAMEORFEIIOKTFERT, BEFEAILLY, E/1FTh5
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Hf 4 4 U PBBEAMEICH 028 L L, A4 AL THD O A AV BBERZIHAMBEN LK 028 BI N |
7 —a B NRF v VR T D, FER L LT Negative-U B34 L 50T Th D,

U EOFERIX, BEELIEFEZEATAHAZEICL > TEy v 7, Ehd Si OREHEATITIC T » 7Y
MEEDZEEZEKRLTVWS, ZHIIBTFEAKR
Lo T HO, D N v FHEMMBEER L. HO, D
BTV — 7 BRBDEMNT 2 Z & 2BKT D, EE,
DX HITEBFEANC Lo T HIO, D Stress
Induced Leak Current (SILC)ASHEIN L, #afgmkigEic
EDHZLIXERNIZHON TV, Fx DFEIC
V., BERZEILB/RT Negative-U IR S ZLAN
HfO, #akkME DMERREE 2 R LT\ 5 Z & 2B
ML, MEBRMIRICEEOMINICKII L1, @Hf 0O oVo

AEERIL Si T/ ud—ItBWT 200K LE 1: %i%%@?&ibﬁﬁﬁk ZORBDETEN, (a)
. i DERRZZ L OWENEAEL, (b) HFHEOBERZZ LA
B2 2E D 1O Th 5 International Electron Device DIETFER., (c)+2 ﬁ@ﬁﬁééig}%@@ﬁ%%
Meeting (San Francisco, USA, 2004 4E 12 A)ZE gioj( gfff@ ééf %“‘ ‘;bhéf;% ;qu)?iﬁgggféi Hg4 7; ;
N WY | BRR U SWNT WA T 3

TREL[]. HATERMORKOLRL 16 F 12 pog -

A 15 BEMIKHEY LiFohk [2],

32 NARHHPBEEILICHG 2 D22H

BIED H RIEEBIINTINEIT ) 2 MNBHE S uE A Lo TS, £I2 T, BAIINARHM®A HIO,
MR DI G- 2 5 BERGT LT2[3]. Frox IZMRZEI L NFT L OB AEEMICEREZK TR E21T-
oo £ NREFRMVRAENDMETH D0, NRFITBRBRWICBRZAOEELZSHETHIZ LA LN
WLz, ZORMRIT. ROEXIICEZDZ LN TED, BEEALV-NVETREALTWEEFSBRLY
H 1 ERSICBEFEZNETH IO TEIEREFTFIIBETHZ EANRMBRTIZAE L 58, BEZILEN
DIEEMERENE DB TFBEBEF RO —a T XAX @B ENT 272D Thr L EI RS,

WICNITRIMZ &> TBRBEZELLASABED

L5 IHBES T AN EBR L, NFNSA @ (®)

WE XTI HOBRELLANVEF Y v T
HFIZEE L TWEDIX L, NIRINE1To 72 5%
TR L VUL HIO, DIREHR O HIZ A

cB cB

STLEN AR EBET Y —2 TEPE CNCN TR
KRBT LENDPD BRI &> THEHE o | mp |
I LNV OKE 2 ERAE T BB, v © |

T HiO, + Vo HIONy + Vo

DERFBEILHTOBFPEHFONICBET S Z

LI X o TEBRBRELBRFTHIC+ 2 ORER p— AL () T
e = DT At s . 2 ZBREMOPHROBRK, (a) BRFIMZE S Vo
BRI o BTl Do DX DM CRIT LI pap e st DEFRIRANG £ 5 Vo i bER~DE
RE R TEMEZEI L T2 Negative-U HI72 788, QHFHI*R] D 7 — 1 /TR HIC & 5 HE BT Do
BEANTIC L > CBl& R Sh mEzei,  W~OKFEM, (b) ERFTIML DY —27 BIROKRK
g, QUfYA F o by —u VB ARDIC L B RE
72 Vo ¥ERLD EF, @Vo ¥ERLDOF ¥ » T H M b DIHERIC
X% Vo 2 Lz ) — 7 BREEDUERT,
0 173 O



LV ERABRBI b THD, REBIINTFMZLE > TEFDOY — T BRN 3~AKBDTHZ L3 H
HENTRY, BxOHBEMRITIZ ) LEEREREZFERIVNAT I, BRENMOYREEZ R THEAKEZ X
21525,

ZZT, ODEDHEaAY FNEOEDMHITMEATZV, ZO XS ITERERIMTE > THBRELLVNVBR
BT 5 Z & ORFITA A VRO 7 —a VHEERICE 20 TH S, 2V ZoHAEICL->TH
BN RIIERICEBHRLOTHY R, TEL 7 7 2 bTRMNTELZ LD TH S, Thbb,
Tx DORHEIC Lo THLNHMRT, BOT—HKHRLDOTHY, EBICLS IBRRICHAShZTELT
7 AV SR ROEEEICLHEATE D HDOTH Y, ZOHEEPRITBO TREW,

33 RTINS

HfO, ZHaiE TiX, ptpoly-Si #— b %& AV 72 MISFET O BMEEEV)AHEL 2B FMICKEL V7 b
FTEHZLEBRMBN TS, ZOBRBIIT7 =NV I LV =0 LT, HIO, RHER&IES CMOS ICEF$ 5
= DICRIEE BRI LARTNIZR S RVWBEROBED—>TH B, BEIZ HIO, BV TIX, ntpoly-Si 7' — b
& ptpoly-Si 7 — D7 = VI LLEDZEIZDTH 02eV THY . CMOS DA HEEIZ 72 > TV 5,

T2 ix HEO, POBMBELOEHIZEA L., TORBEOMINILII Lz, Fx B3EH L-DiX, HIO, &
poly-Si-gate BBARBEM L72 L ZICALARIGTH D, HIO, N OBRIRT 25 &th&, N7 Si 2oL
THIRGEBZZ THD, TOHXNKEH 3(@)-(dIcs x5, B RAF—F/mTIE, ST O HIO, LR
RREFEBIEHRE, "NV 7 SiZHABET DN EEAD L, HIOFMB Si LV M BRLEFEETL2L0
BEPORBSISICR D, TOTFIAF—HiT, B HEHAEFCIIAEL Y POREE 1.2V BEILAR
B, EZAN, TOTRIAX—HIT VT O HIO, COMBEABRERE L TNDEDOT, BEZEILFRKIZ L
STALZ 2 HOBETIL, Si OBEEHTHEY b 04eV AWV E ZAINBE T 2BMHEELOT XL X —HERT

EFEAETHILERRELTVS (K30b), &2
23, HfO, % poly-Si 7' — MNEMLEMLTVD &,
HIO, DEARZEFL DT I NAF—HME EALTNS 2 _
BOBFIZT7 =2 A IL-ARLVIKRNE Z AITAE e —— _ //
5 Si AT B Z Lickd ([ 3(c). DR pwafmm
Gate r oxldatlon

B, BFBEBICI XA X —HBREL B0
FTERDTFAF—H 1.2V BT B Z L1725,
FEFR & U Tontpoly-Si 7' — b DBFAITITB L 0.4eV
(F122X04)D = F X —HIZ R DB DITH L,
ptpoly-Si 7' — M DBFEITITB L Z 1.8eV (=1.2-2X
04+1.D))DTZRNF—FI/REL D Z LIZRD, D
(9., HIO, »OEERFRFEBI&kE, "7 Si &

BT 5 KUSE ntpoly-Si 7 — N OHAITIER
B 3: poly-Si 7' — + DL E(LE £ 9 HI0, H1D Vo

RS TR VIZSODIH Ly prpoly-Si 77— h D gy ooy o i = 2 57— | B~ BT B O

PAICHREMRISCHRNCRI DY Tho, T AW, (@) HO,»MEFRF LI H 2L LD

DR 8 LC HIO. il & B 25 Si A muﬂi%wwﬁﬁ@mom)M%ﬁﬁﬁwzﬁm

WKHRATDZ & LR EE A R—NABHEI ., OB &, wﬁﬁw @W&&%n WSS — M E
DT = VI LD EH,
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ptpoly-Si 7 — FEHBRD 7 = VI LR ERF 52 L2 5 (¥ 5(d). ptpoly-Si 7 — MNEMRDO T =L I LR
MO EFIX, HIO, 205 poly-Si 7 — b~OEBETBENCL D= INAX—FBEBLIEDZ LIS, BEN
Wi, REOGIE =R X —FERE 2l 5LEIC poly-Si 7 — NEMBDO 7 =2 VI VAR ERLEEZ A
TEIET A LIZRD MERE LTHELNS ptpoly-Si D7 = /b I LUV DOALE L, Si DIREH O F H# 0.2eV
ENHZ LIz D, BREZLIL, BELEILETNCESOTEB LAMO26V)IZEREZ2ICHERT S
[4,51

ARERBRTZ L 1%, poly-Si #— FCBIBMIEN D 7 =)V I LRV =V FHRITA 4 U455 TH D HIO,
7 — MERIKE UTRIAT U BT ONBRVEBRTH D, T7hbb, poly-Si 7'— b & HFO, &\ 5 #A
AOEEREAR LSHITIEFEA LTI band n )y Z L 2B L T35, AR RIT. [HEHERGEEL
AWT CMOS 1B T 53R — FOBBRABE CTH D1 EWVWIEERRA v — Vi pEEERICE
Z. LSI BB OTNERELKEZXB I LICoRB o, ARERIZSITZ /v P—IlBVT2O00HER
EEX#ED 1 2 TH S 2004 Symposium on VLSI Technology (Honolulu, USA, 2004 45 6 ) THRETH L LI
[4]. PEET NS RHREL L TELR TAR~A 70T LR O8ABD [5ADF—U—FK] & LTH
W EFbh, EHICYUBMED 1 0 A BICAHRICHETIHFORELEKEI N, BEEITo[6], &
ETNA ROMFETH D, AR~ A 70T, 2 ICHARZOMARRY EFbn3Z L ARBARZ &
ThY, ZOFRELARPIESPLEEEZICK L TONICA VX7 BRREDSTZNEWFES> TV D,

4 FER, HRERETIZTE

1. %K. Torii, K. Shiraishi, S. Miyazaki, K. Yamabe, M. Boero, T. Chikyow, K. Yamada, H. Kitajima and T. Arikado,
Tech. Digest of 2004 IEEE Int. Electron Device Meeting, San Francisco, p.129 (2004).

2. K HTFITXHEM, FR16F 128 150, RHL GFERS — MEEK, SEMESEEL®E, &)
— b B-REHAEEZRE, /ORI VEEL TR

3. %N. Umezawa, K. Shiraishi, T. Ohno, H. Watanabe, T. Chikyow, K. Torii, K. Yamabe, K. Yamada, H. Kitajima and
T. Arikado, Appl. Phys. Lett. 86, 143507 (2005).
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F—RESFRNEERICEDBARERRVCRELBEOYIEHAR

A study of liquid metal and semiconductor by ab initio
molecular-dynamics simulations
OFT M (PEEBIFRAEHIZERT)

1 BIRER, AE

HHRFHTHIEAEERE CEER) RTELT 7 APHOHNR OB 2T %2, H—RESTEHZEY
Ralb—varilloTRATAIZEZBENE LTS, HIC_AEORTHMEERDR LAY Tikitld
DEELV, EEFBAENBEFEENTOBBEERLTELT 7 REA[L VE—Fy NeT 5, ZOXK 5 RIEERIZ
BRI L 158, IRECENEMICK L TR REF BB VERT, . ERZ2BHEMSTELY
7 ZABROHEB O R Z D TR Y . WHEFRICBOTRERBER LA TWS, KFE TR, Ha
RIBE - JENTRBIDIERFLVSAVOFHN - BIEEEARS Z LT, RO X 5 RHES O iy it
FEHLIPIZT D,

SR, IET ) 3 U (S)DEHNBITHE D B EbE LI T, FRICRSE TSR T 2 BRHEIC
BLT, BEOEATIRRONRWENKEEIHR SN,

2 WREEHIE, RHEFIE

HEMEEIIE < 0G4, WS TBAFHETCIS AV LR TWARTHMBEER TRk Eh s,
BEALDORE, RTHEMEEREZ _AEHOMEEAOR LELbETEHMLTEY, LI —FYPa—r XK
TR NMIEDORERTH D, — 5, EEREMBRRFHOMAEMERIIRES ED2EE WHE) 1. &
DED RBYFDERF532TEREN, TIVSPEERD DO ERS TN FHEAORTHMMER
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