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PA 72 KM | 12.8GB/C 84580 | 64951 | 64C 64C | Altix4700
pB | T2M | 40GBIC 205580 | 3251 | 64c | 64C | PRIMEQUEST
PI 24 FFH 32GB 8 8 4 4 TX7
ITAFIRAXa— EAK62~30 (FeBIF A % = —EITRIERA RSB T 5)
¥a—4%4 | CPURH AEY SEE IF] R CPU ¥ a—4 | Ir—7F kS
EITE il R il FR
SN 96 BEH 4GB 62 25 30 1 8 8 SX-7
a5
CPU 4 CPURF | A€Y | 2EE | AR [CPU¥X| =—% | 7A—7 £
M ETK il 4l B
Altix 1 RE 1GB - - - | .4Core 16GB x2node
PRIMEQUEST | 1#M | 168 - - | 4Core 16GB x2node
SX7 18 | 1GB - 1 - -




34 FAHRS
FIARSITZE LY VBN L TVERADN, FTEOBERKE, BAITL o TIXMERS LM DL TH A
HFIABLTEL LB b LAERA,

3.5 FIAREK
HEBAHAOBRSDOEDIITue V=7 FREZLIZCHTAEBE Y YTOLRET, E7L—TI3BI0 4TS
NEHFAREEZEL CHESZAIAT A Z LIXTEERA,

3.51 FIASREAEHE

Seridl | zym % = CPUBEEIRSM X AUKHBEIRIK
Ry M FaeydEFowl i, ROX5I2RV E,

FIFAREK = (SPUEARE X REBRAMREK )+ (VPUEARM X [EREREK)

SPUEHIRME : AW T Fukyd2EH LR
VPURE B : X7 AT uav o 32 L2

Parallel . xumfm —vayﬁa@mﬁ X CPUBK X Lo

: 57’&15%% a7®ﬁ§?ﬂ#mnxaﬁﬁﬁéﬁﬂﬂéélwfﬁffﬁ : S R
CPU& a7ﬁ>£ﬁ'éi’b7’*%=-k%‘lb é_ki'cfon*n\é (%sk) CPU& (mJ PNoost:t‘osCPU) »

FIAARE P BRORXE-TYVa 7T LIKAHENET,

92006 £ 6 AKET

P = Pvpps +Pvppp + Psigp + Poriginp + Psx7s + Psx7p + Ptx7p
Pvpps : VPP5000 D) 7 AT a 7% a—THIA LI A%
Pvppp : VPP5000 DXF LAY a 7% a—THA Lz a¥
Psgip : SGI2800 DT LAY a I ¥ 2 —TCHIA LTe ¥k
Poriginp : Origin3800 /%5 LAY a 7% 2 —CHIH L1z A3k
Psx7s: SX-7 DY Y TNV a THa—THA LR
Psx7p : SX-7 DT LY a T ¥ a—THA LEREK
Ptx7p : TX-7 DT bV a T a—THALELAK




2006 £ 7 A LAR&

P = Patxp +Pprqp + Psx7s + Ptx7p

Patxp : Altix4700 D>V 7 AT a FH 2 —THIB Lo A%

Pprgp : PRIMEQUEST D/%5 LV Y a 7% 2 —CHIA LI A%

Psx7s: SX-7T DV Y AT aTHxa—THALEASK
Px7p: TX-1 DT LAY a TXa—THALEAK

352 AREREAN %

92006 4E 6 AKE T (VPP5000, SGI2800, Origin3800 ik 5 A K CHEAEIL)

Scalar Vector Scalar Vector
VPP5000(S) 0.04500 |  0.04500 162.00 162.00
vPPsooo®) | 0030l oo3s0| 1340 o 11340
SGI2800(P) 0.00245 - 8.82 -
oOrigin3s0®) | 000315 | 1134 -'
SX-7(S) 0.06000 | 0.06000 216.00 216.00
SX7(®) | 004200|  0.04200 151.20 15120
TX-7(P) 0.01750 | - 63.00 ;
92006 ¢ 7 A IR

Scalar Vector Scalar Vector
Altix4700(P) 0.0090 - 32.40 -
'PRIMEQUEST®) |~ 0.0060| - 2060 |l
SX-7(S) | 0.0600 0.0600 216.00 216.00
™ie | 0.6046' o 1440 e
(S):Serial
(P): Parallel




353 ¥a—RlaXbRT7g—< X~
BXa2—7 FRTBITH 1 RN OF A RBOHEE BRI, LTOROE S IR £7,

(ER)

(1) FEMEEIR, BRY—7 R0 T, M. GFLOPS TT,
@)CP (=R b7 x—<R) iX. IGFLOPS 2 DIZHLEBER R T, MEVWEFRBH T,

(3) CP B HR%.

(W% REK - BEAEMERR) T

4) HEAET. FIAAEEHRZEA L THA CPUI %Y 0 AT,
RIVAYaTHa—IZBWTR, HBRHE1RFEYZY OR¥KTT,
R7 MEEBEBR< CBWTIE, RISOHRTHELTVWET,

(4B R +400) T, HUHEAEKZHET S CPURKRTY,

(5) ERTERP R =,

92006 FE 6 AKET

YT a T Fa—

Fa—g | CP | WEAM | EUERE | RemK | mEHE | ~sv4 s
SF 16.875 162.0 A | 0.405 Rl | 0.0450 |96 VPP5000

SN |42 |2160& |ossomm [ooso0 883 sx7 |
RV VaTlFa—

F¥a—% CcP WERNK | EERTE | BOMK | HEMR | <4 T
PF 11.813 907.2 A | 2.268 KR | 0.0315 76.8 VPP5000 | 8CPU

PS  |14698  [14L1A |03s3WM |ooo24s |96 |sopso |1eceu
PO 14172 1814 % | 0454 %5R0 | 0.00315 | 128 Origin3800 | 16CPU
PN 17023 | 12096 % | 3.024 FM | 0.0420 7064  |sX7  |scPU
PI 12.115 1008.0 & | 2.520 B | 0.0175 83.2 TX-7 16CPU




92006 4E 7 A AR

YITATa Tl Fa—

*¥a—% cp WERAK | EwR | BOMK | REME | v U4 £
SN, SNE 24.5 216.0 & 0.540 R¢fE | 0.0600 8.83 SX-7
RSV AYaTHa—
*a2—4% CP | MBS | EMesi | MoK | EME | <% e
PA,PAE,PAS |5.06 |259.2 & 0.648 IRFfE | 0.0090 51.2 Altix4700 8CPU
PB,PBE,PBS [338 17284 043290 (00060 [S512 | PRIMEQUEST |8CPU
PI 277 | 1152 R 0.288 KFfE | 0.0040 41.6 TX-7 8CPU




3.6 BUyF—HFEa< N GFH - EFHD)

3.6.1 jobinfo (¥T#i)

INETOESZ—HF 2~ Fjstatr, jstatq, jstat B X # 2 D E#ERa~ FTF, Ha~
V FTIX CPUKZDER RN TEERADT, 4%, jobinfo ZHEHA LTI &,

ccfepl® jobinfo -h host [-s]

H LT

ccfepl® jobinfo —-g gqueue [-s]

Fa—OREBOWKEERTLET,

ca—P— FA—FIHEENTWVS CPU DK

ca—P— IA—TOETHOHEHY 3 7D CPUKK. A

c VAT ABEROETHREL Y a 7D CPU . A3

* EORE R TET SIZEATRREN E D D DR & FHEZR b E D CPU ¥,
« VAT AREROBEKBI A4 & CPU . #22& CPU K

ccinfol® jobinfo -h host -1 [-al-g]

H LI

ccfepl® jobinfo -gq queue -1 [-al|-g]

ZY 7 XA FOREBERRLET,

PaZ ID. Ny FRI VTS NTrA NG, 2—F =5 TA—74, Va7 ORE, BRiEkH
(sx7 D& 1L CPU KDY, AT/ — FRIRRENET, EE LAY FRZ Y F N7 7 A4 VA,
HROBHOY a 7OBEOAFRRINET, £, BREFO2—F—LALHRBIN—THD T
N—T81F, BELENTAXFETERINET,

av Y RIA ATV a v BDOFRVWEBSBHEDHR, g AT a kDT HLEHOFRY
N—TDH, aFTFvarkofdta—F—D)I7TXAMRRRINET,

ccinfol®% jobinfo -h host -n

H LI

ccfepl® jobinfo —-g gqueue -n

%/ — R TODZEX CPUKRE CPUHZRTLET,

host 1X. #EY—% (ccatx, ccprq. cesx7. cctx7) DWVTIMNEREL T EIV,
queue 1%, % = —4 (PAS, PAE, PA, PBS, PBE, PB, SNE, SN, P) DWWFhMEHEE LT &0,




3.6.2 catw, findw, headw. Isw. tailw CHT#i)

Ny FRI7 YT I TERAENTY a TIIF/HER ) — FTEITINET, /work L FIZH DFE
BFRIBICT 7 B A4 5 Ik E LT, cat, find, head, s, tail IZx}ixd % =<2 K catw, findw,
headw, lsw, tailw ZHELTHY £7,

FERAEZUTOLRBY T,

ccfepl% xxxw [-h host -1 RequestID|-n node] [-- xxx DA T a ] [xxxIZETHIE

xxxEHEDE5 2D aw L FERLTWET, FV VFTADFT v a VBEENZIEINA 732D
VETY,
3.6.3 g03sub (EH)

SGI Altix4700 33 & O Fujitsu PrimeQuest D#E A, ¥ a 7 O ADERIZ CPU B O EN T
EHEOITRVELE, THITHS LT, g03sub TiX, -np nproc 73 a T CPU HDFEEM
TEHEIHIEELE L,

INETT 74NV I TPIFXa2a—ICA2EYa TR PAF 2 —ICAB LI CEELE LT,

VMR ATY —HENTEDLIIZ, memsized 7T a vV EHX L, T OMER%mem 1T
T DI LE LT,

BIED g03sub DEVHFIL, TRROX IRV T,

Usage :

g03sub [-g "QUE "] [-noedit] [-rev "g03xxx"] [-np "ncpus"] [-mem "size"] input_files
Options :

-g "QUE" Specify que.

-noedit Prohibit editing your input files. (%mem, %nproc)

-rev "g03xxx" Specify g03 revision.

-np "ncpus" Specify number of processors.

-mem "size" Specify memory size used in $mem.
Examples :

% g03sub *.dat
% g03sub -g PI *.inp
% g03sub -noedit inputl.com input2.com
% g03sub -qg PA -rev g03d0l -np 16 -mem 8000MB sample.inp
Available revisions :
atx: g03d01
prq: g03d01
sx7: g03b05 g03c01 g03c02 g03d02
tx7: g03b05 g03c0l g03c02 g03d01




4 —ERE

41 TFAT77V 70T L0 - AR

FAT7Z)Far I LRI FRTe 7T L0 LBBEFET eI L08R - BRELWVWI DD
TiThohie7 v 77 LABEEHFEIZESWT, CPU K, 77 A NVERREOMHABRE RIS IRDY I,
FGATITV Tl T hDOEDELTY 7 T2 X —TCETARLBRERNTEEL, K2 —P—IZ
T CTRABTELDTYT, FOMIZ, A—H— R_RUF =TI T "I =T DA VA M= MEERKELIZY .,
U —BERA VA M AMEEEREER LY LI DL, TAT7 7V 7u S0 LTARLTOHET,

R ISFEEDTIAT 7Y s T AREOBBHEIL 1 TLE,

(70, FR IBEEICHRBEEELRIEHRF LA 7TV 70 s T MIUTO 21 #CY,

Altix4700 5 (8 4)

AV
Amber 8
Amber 9
Gaussian03
GAMESS
MOLCAS
MOLPRO
MOLPRO
TURBOMOLE

ZA b4

Amber 8 (bugfix61) : Assisted model building with energy refinement

Amber 9 (bugfix 20) : Assisted model building with energy refinement

Gaussian03 Rev d.01 : 4b initio molecular orbital calculations

GAMESS2006Feb22 : General atomic and molecular electronic structure system

MOLCAS 6.4 spl : A quantum chemistry software

MOLPRO 2002.6 : A complete system of ab initio programs

Molpro 2006.1 : A complete system of ab initio programs

TURBOMOLE 5.9: One of the fastest programs for standard quantum chemical applications

PRIMEQUEST A (6 )

Furs o a4
Amber 8
Amber 9
Gaussian03
GAMESS
MOLPRO
MOLPRO

SX-7H (114)
7u s3I r4
Gaussian03

-7 (5#)

Tursg r4
Gaussian03
Amber 9
Amber 8
MOLCAS
MOLPRO

ccfepl/2 A (1 4)

7ursg b4
GaussiView

ZA N4

Amber 8 (bugfix61) : Assisted model building with energy refinement

Amber 9 (bugfix 31) : Assisted model building with energy refinement
Gaussian03 Rev d.01 : 45 initio molecular orbital calculations
GAMESS2006Feb22 : General atomic and molecular electronic structure system
MOLPRO 2002.6 : A complete system of ab initio programs

Molpro 2006.1 : A complete system of ab initio programs

AL dIVE

Gaussian03 Rev d.02 : 4b initio molecular orbital calculations

ZA bNE

Gaussian03 Rev d.01 : 4b initio molecular orbital calculations

Amber 9 (bugfix 06) : Assisted model building with energy refinement
Amber 8 (bugfix 61) : Assisted model building with energy refinement
MOLCAS 6.4 spl : A quantum chemistry software

Molpro 2006.1 : A complete system of ab initio programs

ZA bV
GaussView 3.0.9 : Graphical frontend for the Gaussian program



EoT, TR 18E3ABRETREINTVWDEIAT TV Frr I LI TO®EY TH,

F41 Tl Tr54T77)—&
*kk%k  GGI Altix4700 iR ****
A=V 24 b4
Amber 9 Amber 9 (bugfix20): Assisted model building with energy refinement
Amber 8 Amber 8 (bugfix61): Assisted model building with energy refinement
Gaussian 03 Gaussian 03(D.01): 4b initio molecular orbital calculations
GAMESS GAMESS(2006Feb22): General atomic and molecular electronic structure system
Molcas Molcas(6.4sp1): Quantum chemistry software
Molpro Molpro(2002.6): A complete system of ab initio programs
Molpro Molpro(2006.1): A complete system of ab initio programs
TURBOMOLE | TURBOMOLE 5.9: One of the fastest programs for standard quantum chemical applications
#*%%  Fujitsu PrimeQuest ilx  *¥**
7ur g L4 24 b4
Amber 9 Amber 9 (bugfix31): Assisted model building with energy refinement
Amber 8 Amber 8 (bugfix61): Assisted model building with energy refinement
Gaussian 03 Gaussian 03(D.01): 45 initio molecular orbital calculations
GAMESS GAMESS(2006Feb22): General atomic and molecular electronic structure system
Molpro Molpro(2002.6): A complete system of ab initio programs
Molpro Molpro(2006.1): A complete system of ab initio programs
k% NEC SX-7 Hft  ****
Iu g s ZA VS
Amber 8 Amber 8 (bugfix25): Assisted model building with energy refinement

Gaussian 03

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

Gaussian 98

Gaussian 8(A.11.3): 4b initio molecular orbital calculations

GAMESS GAMESS(2002June20): General atomic and molecular electronic structure system

Molcas MOLCAS(5.4): Quantum chemistry software

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
*xkk  NEC TX-7 Hﬁ ok ok ok

pAVARY A b4

ABINIT ABINIT(v4.2.3): Periodic solids using DFT, pseudopotential and plane wave basis

Amber 9 Amber 9 (bugfix06): Assisted model building with energy refinement

Amber 8 Amber 8 (bugfix61): Assisted model building with energy refinement

Gaussian 03

Gaussian 03(D.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(6.4spl): Quantum chemistry software

Molpro Molpro(2006.1): A complete system of ab initio programs

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

BLAST BLAST: Basic local alignment search tool

AR 2 A bV&

GaussView Graphical frontend for the Gaussian program




42 F—F_— 2 BRI

HERER LY 5 —DF—F R—2F— AL LT, UFO2HOF—F S A BERENTE Y, B
FEXRFTT, Z05b, 107 —F =X (QCLDB) 2>\ Tid, HROEYZ{T->TEY, BFET—
ZOEFEIT>TCNET,

(1) QCLDB (BT LI T — & ~X—R)
(BAFEREKE) MRIER

WIS 89,624 1

FERMMEEICERENT ab initio HTEEHEEZ RS ZXMOT —F X—2 T, ARLEFREE
(JAICD) £ Y R I EA S TR T, R E—FHOT — 5 & GRIUPT 2004 45 F T3 ELSEVIER
#t> TTHEOCHEM] {2, 7 ZhUBIIAARZ B2 —Z{L¥ERD J. Comp. Chem. Jpn. 1T 1 H552HEfHioT
FIAT L CUVE$, WWW R QCLDB DFIAIC DWW Tid, Rk 15 EK A B3, E=F —HIEDHIR->X TIRH Y E
FR L AHEEE DR R SRS L 2 — s B WWW K QCLDB 0D HEH/A B 23 SCERRL 248 75 6 385 B L. 7 LU QCLDB
T =87 % —=< v MRS L7 QCLDBI % ,SQL & AV T WWWAk L7 % D % URL:http://qcldb2. ims. ac. jp/ T
ABLTOWET,

R 18 FEEICHHB GRS T — XL, 7,607 T

(2) FCDB (M DEHICET 57— & _X—2X)
(BARREE) BEE=4

B 2,394 4

S1D5E% (Force Constant) (ZBES % XD F — 4 ~—2 T, WWW it FCDB (http://fedb.ims.ac.jp/) % A
RN L CARY — R LTV ET, FIRBIRITTER 13 FETHLICR > TOET,



5 SERL 18 FEE

IR LR L ORI HE

51 FIAHEZF e 27 hBIORIAAR
7°D€) 7 Z— \\ H# FEﬁ Y ﬁ
FIASE | RIS l\g %f — - — ”
HR | IR wE|l Fr W] % b
e E | A 117 519| 576,470 527,668 329,920 211,067,200 131,967,920
SR | B 6 14 6,000 6,000 25| 2,400,000 10,155
N 17 39| 118,800 118,800 78,075 47,520,000 31,229,885
HgsdmE| T W 1 1 1,000 1,000 0 40,000 0
= &t 141 573| 702,270| 653,468 408,020| 261,027 ,200| 163,207 ,960
*  CPU RFRIEMIL. AEER L W FR(RBU400=FF R R ZT > TRH L b DO TT,
52 EIERAB L OFESBEEIRR
£ A BHE (Kwh) PN
<4 |BEH#REE| Uy K| BAEF | VPP| * |cco2k0| * |cco2kl| * |cco2k2| * |cco2k3l| *
R 1844 A 239,345 460,740 | 700,085 | 666 | 100 665 | 100 665 | 100 665 | 100 663 | 100
5H 252,416 | 472.850| 725266 | 736 | 100 736 | 100 736 | 100 736 | 100 736 | 100
6H 232435 451,000 683435| - - - - - - - - - _
7R 367,399 | 487,880 855279 - - - - - - - . - B
8H 386,323 | 517,050 903,373 | - - - - - - - - - -
94 347,776 | 464310 812,086 | - - - - - - - - - -
107 352,226 | 447,740 799966 | - - - - - - - - - -
114 327,465 | 432,680| 760,145 - - - - - - - - - -
128 332,934 435200 768,134 - - - - - - - - - -
ERR194E1 A 330,641 | 426,780 757421 - - - - - - - - - -
2H 302,715 384,170 686,885 | - - - - - - - - - -
3H 338412 425560 763972 - - - - - - - - N -
& &t 3,810,087 | 5,405,960 | 9,216,047 [ 1,402 | 100 | 1,401 [ 100 | 1,401 ] 100 1,401 |100| 1,399 | 100
F A AT DBERERFE KW/
<% | cco3kl | * Altix | * PQ * SX-7 | * | TX-7 | * |FEHy| * A5 | BERE
AR 184E4 A 665 | 100 - - - - 661 | 100 661 | 100 | 664|100 | 5,309 361
5H 733 | 99 - - - - 728 | 99 731|100 ] 734|100 | 5872 344
6A - - - - - - 566 | 100 566 | 100 | 566|100 | 1,132 411
7H - - 728 | 97 742 | 100 733 | 100 7331100 ] 734 99| 2,936 501
8H - - 711 | 94 732 | 100 728 | 99 728 | 99| 725| 98| 2,899 533
9H - - 588 | 90 620 | 97 709 | 109 709 | 109 | 656 | 100 [ 2,626 530
104 - - 683 | 91 698 | 95 733 | 100 733|100 712| 96| 2,847 495
114 - - 666 | 96 683 | 100 681 | 100 681|100 678 99| 2,711 483
128 - - 722 | 97 732 | 100 734 | 100 734|100 730 99| 2,922 456
SERR194E1 A - - 719 | 97 734 | 100 730 | 99 730 | 99| 728 99| 2912 454
24 - - 651 | 98 662 | 100 662 | 100 660 | 100 | 659 99| 2,635 460
3H - - 729 | 99 733 | 100 734 | 100 7321100 ] 732|100 2,929 462
& Et 1,398 [100] 6,196 74| 6336] 77| 8399|100 8398 |100] 693 ] 99| 37,728 5,497

KE, vV UBBER (=2 oBBEFHE A EETE RRR) - @ERHE (B E) T,




5.3 BHEEF| AR
53.1 CPU fiti FEE

£ H CPUfE F I ]
<4 VPP * | cco2k0] * | cco2kl | * | cco2k2| * | cco2k31| * | cco3kl | *
Rk 18444 | 8,898 |45 ] 2234 [11,706 |55 [11,970 | 56 | 52,525 | 62 57,038 | 67
54 (10,342 | 47 32 |1 (10,343 |44 111,434 |49 | 52,633 | 56| 16,521 | 18
67 1 - 1 - 1 - - -
A T 1 - 1 - 1 - - -
87 1T 1 1= 1 - 1 - I 1=
9A T 1 - 1 - 1 - I -
104 - - -l - -l - - - -1- -l -
118 - - -l - -l - - - -|- -l -
124 - - -l - -l - - - -|- -l -
k1941 8 - - -l - -l - - - -1- -l -
25 1 1 - 1 - 1 - - -
3] I I |- -
& & 19,240 | 46 254 | 2 {22,049 | 49 [23,404 | 52 | 105,158 | 59| 73,560 | 41

1 CPUfE FiI B¢ [#]
<4 Altix | * PQ « | sx7 |+ ™7 [ *] &% |@
LRk 184E4 H | J -] 13468 64| 19844 47] 175672 50
55 |- -] 18239 78| 25390 | 54| 144,934 | 43
65 - -] 9868 54| 1420939 24,077 47

74 26,589 | 6| 181,409 | 38 15,663 | 67 28,130 | 60 | 251,791 | 43

8A 69,648 | 15| 191,943 | 41 18,053 | 77 21,213 | 46 | 300,857 | 45

9H 77,939 | 21| 214,282 | 54 16,076 | 71 19,180 | 42 | 327,477 | 47

108 | 163,581 | 37| 266,986 | 60 15,419 | 66 9,801 | 21 | 455,787 | 46

113 117,827 | 28| 247,477 | 57 12,298 | 56 21,9591 50 { 399,561 [ 48

123 175,194 | 38| 326,297 | 70 12,259 | 52| 13,021 ] 28 | 526,771 | 47
k1941 H | 306,034 | 67 [ 269,494 | 57 12,509 | 54 13,709 | 29 [ 601,746 | 52
28| 312,458 | 75| 291,330 | 69 14,115 | 67 12,089 | 29 | 629,992 | 60

3A| 309,712 [ 66| 21530746 19,7951 84 985 [ 2| 545,799 | 50
& EF 1,558,982 [ 392,204,525 ] 54| 177,762 ] 66 | 199,530 | 37 [4,384,464 | 48
CPU B o BAfLIZ T,

CPU XA N T Fut v ¥ (SPUYE T b7 uatk v (VPUZENENDOHEERHE O TY,
*X. </LF CPU OFHEAEMIIEIT S 1CPU Y72V @ CPU BIR (%) TY
@%, £~ O CPUBEIRDEHETT

¥ OK O



5.3.2 VPU fEHKFH]

B VPUfE F [
<4 VPP * SX-7 * Haak @
FERX 18424 71 6,037 30 8,663 41 14,700 36
5H 6,984 32 13,066 56 20,050 44
65 - - 5,802 32 5,802 32
7H - [ 13,559 58 13,559 58
8H - - 16,064 69 16,064 69
9H - [ 14,984 66 14,984 66
104 - -[ 13,448 57 13,448 57
114 - - 9,835 45 9,835 45
124 - -l 10,578 45 10,578 45
MZRR 19451 A - -| 10,863 47 10,863 47
2A - -[ 13,065 62 13,065 62
34 - | 18,240 78 18,240 78
& &t 13,021 31| 148,167 55| 161,188 53

¥ VPU B0 BALIZE T,
¥ xX, </LF CPU DFEMICBIT S IVPU %720 © VPU BEIZHR(%) TY,
¥ 0%, <D VPUBBROIEHE T,

533 NoFVa TOEMEK

£ A Ny FVa 7 EBE

< v 4 | VPP|cco2klfcco2k2|cco2k31fcco3kl] Altix | PQ | SX-7| TX-7| &%
FErR1824/1[209 | 442 0] 442] 18 5 T 266 225] L602
5H|512 675 0 675 79 - -| 240 | 240| 2421

6H - - - - - - -| 374 335 709

7H - - - - -1 1,717 | 2,782 {1,298 | 810 | 6,607

8H - - - - -1 1,636 | 2,465 | 667 | 928 | 5,696

9H - - - - -1 2,119 | 3,000 | 734 | 807 ] 6,660

104 - - - - -1 4,740 | 2,233 | 874 | 798| 8,645

118 - - - - -] 3,860 | 3,215 | 929 | 612 8616

124 - - - - -1 4,341 | 2,076 | 919 | 715] 8,051

MRk 19451 A - - - - -| 4,506 | 3,547 | 874 904 | 9,831
2A - - - - -] 3,211 | 4,384 1,001 | 457 | 9,053

3H - - - - -] 3,316 | 6,067 | 825 31 {10,239

& & |721] 1,117 0] 1,117 97 129,446 129,769 19,001 | 6,862 | 78,130




5.4 7 Z AR CPU fi F R H]

54.1 Altix4700
Altix4700 PA PAE PAS SEEALE il ETC BEE
LRk 1854 A - - - - - - -
5H - - - - - - -
6H - - - - - - -
7H| 25723:34:58 | 865:33:40 0:00:00 0:00:00 | 26589:08:38 | 0:00:00 | 26589:08:38
8H | 53206:42:19 566:57:02 15874:09:31 0:00:00 69647:48:52 0:00:00 69647:48:52
9H | 52901:52:14 | 1390:04:22 | 23646:36:18 | 0:00:00 | 77938:32:54 | 0:00:00 | 77938:32:54
10H | 64502:46:05 | 31497:17:01 | 67581:21:38 | 0:00:00 [ 163581:24:44| 0:00:00 | 163581:24:44
118 42818:15:39 | 7998:30:16 | 67010:10:17 | 0:00:00 | 117826:56:12| 0:00:00 [ 117826:56:12
128 | 75311:55:45 | 3899:03:12 | 95982:55:26 | 0:00:00 | 175193:54:23| 0:00:00 [ 175193:54:23
SERR19%E1 A | 102170:34:41 | 64409:18:05 | 139454:26:05 | 0:00:00 [ 306034:18:51| 0:00:00 | 306034:18:51
281 93206:27:41 | 97422:02:52 | 121829:13:07 | 0:00:00 [ 312457:43:40| 0:00:00 |312457:43:40
311 105356:24:59 | 76540:15:44 | 127815:11:24 |  0:00:00 | 309711:52:07| 0:00:00 |[309711:52:07
& =} [615198:34:21 [ 284589:02:14 | 659194:03:46 | 0:00:00 [1558981:40:21] 0:00:00 [1558981:40:21
5.4.2 PRIMEQUEST
PRIMEQUEST PB PBE PBS SRRALEE &t ETC BEE
K 184F4 A - - - - - - -
54 - - - - - - -
64 - - - - - - -
7H | 120914:28:17 | 12884:22:35 | 47609:51:17 | 0:00:00 | 181408:42:09| 0:00:00 | 181408:42:09
88| 147826:11:31| 23997:07:50 | 19499:30:47 | 0:00:00 | 191322:50:08 | 620:14:29 | 191943:04:37
9H | 135977:08:01 | 50005:50:08 | 22840:32:06 | 0:00:00 |208823:30:15 | 5458:08:53 [ 214281:39:08
10 | 181221:36:59 | 66570:47:59 | 19191:27:48 | 0:00:00 | 266983:52:46| 2:36:57 [266986:29:43
118 156092:06:59 | 64922:14:16 | 26462:53:06 | 0:00:00 |247477:14:21| 0:00:00 |247477:14:21
128 | 208434:18:53 | 80312:29:19 | 37549:59:08 0:00:00 | 326296:47:20| 0:00:00 |326296:47:20
SERR195E1 8 | 173459:33:17 | 27535:47:53 | 68498:38:01 | 0:00:00 [ 269493:59:11| 0:00:00 | 269493:59:11
20| 148752:39:51 | 77410:02:02 | 65167:06:36 | 0:00:00 |291329:48:29| 0:00:00 [291329:48:29
3| 86951:05:12 | 57853:12:37 | 70502:49:41 | 0:00:00 |215307:07:30] 0:00:00 |[215307:07:30
& =} 11359629:09:00] 461491:54:39 | 377322:48:30] 0:00:00 [2198443:52:09] 6081:00:19 [2204524:52:28
5.4.3 VPP5000
VPP SF PF SF001 [PF016[ PF008 | wp23 &t ETC WEE
MR 185E4 8 | 2858:22:53 16022:45:39] 0:00:00 [0:00:00] 0:00:00 | 0:00:00 | 8881:08:32 | 16:31:32| 8897:40:04
58]3628:19:5716677:22:22[ 0:00:00 [0:00:00] 0:00:00 | 0:00:00 | 10305:42:19]36:34:32[10342:16:51
& 21 | 6486:42:50 [12700:08:01] 0:00:00 [0:00:00] 0:00:00 | 0:00:00 | 19186:50:51 | 53:06:04 | 19239:56:55
5.4.4 SGI2800,0rigin3800
02K PO PO128 PS BEt ETC e at
ERK184E4 8| 0:00:00 4583:01:49 | 43503:28:31 | 48086:30:20 | 85375:54:27 | 133462:24:47
5A] 1129:33:40 | 14:06:12 | 55030:41:03 | 56174:20:55 | 34788:30:28 | 90962:51:23
& 2F | 1129:33:40 | 4597:08:01 [ 98534:09:34 |104260:51:15[120164:24:55| 224425:16:10




54.5 SX-7

SX-7 SN PN SN001 PN008 PNO16 &t ETC B E
Rk 184F4H | 4179:11:03 | 5566:36:24 | 421:46:02| 1335:17:25 [1385:18:25 12888:09:19 | 580:20:06 [ 13468:29:25
SH| 4351:42:33 | 6784:53:29|502:37:24 | 5721:18:04 | 0:00:22 | 17360:31:52 | 877:59:34| 18238:31:26
6H | 3777:57:59 | 3751:42:39]360:05:27 | 1790:04:52 | 0:00:00 | 9679:50:57 |188:07:58| 9867:58:55
7H|14847:35:41| 554:44:28 | 0:00:00 | 215:28:06 | 0:00:00 | 15617:48:15| 45:26:40 | 15663:14:55
8H116249:39:39| 0:00:00 0:00:00 0:00:00 0:00:00 | 17874:17:221179:07:52| 18053:25:14
9H112676:52:00| 0:00:00 0:00:00 0:00:00 0:00:00 | 15355:52:01]720:08:09}| 16076:00:10
10H | 13873:35:28| 0:00:00 0:00:00 0:00:00 0:00:00 | 15117:57:471300:42:33| 15418:40:20
11H112072:22:58| 0:00:00 0:00:00 0:00:00 0:00:00 | 12258:39:17| 39:45:05 | 12298:24:22
1241 12226:21:05| 0:00:00 0:00:00 0:00:00 0:00:00 | 12226:21:05] 32:26:39 | 12258:47:44
YEER194E1 B | 12235:38:50 |  0:00:00 0:00:00 0:00:00 0:00:00 | 12315:10:25|193:42:53| 12508:53:18
2/112718:10:31| 0:00:00 0:00:00 0:00:00 0:00:00 | 13978:57:13|135:50:51| 14114:48:04
38| 16056:51:52| 0:00:00 0:00:00 0:00:00 0:00:00 | 19630:36:46 | 164:07:40| 19794:44:26
& 5 1135265:59:39]16103:12:32/1284:28:53| 8846:40:21 [1385:18:47/174304:12:193457:46:00177761:58:19
54.6 TX-7
TX-7 PI PI016 PI032 G at ETC HEEr
X 184F 4 H 18119:05:27 116:07:06 1609:13:42 19844:26:15 0:00:00 19844:26:15
S5H| 22355:42:19 3034:04:58 0:18:18 25390:05:35 0:00:00 25390:05:35
61 10100:11:49 4093:45:36 14:50:18 14208:47:43 0:00:00 14208:47:43
7H| 28130:27:37 0:00:00 0:00:00 28130:27:37 0:00:00 28130:27:37
8H| 21212:31:45 0:00:00 0:00:00 21212:31:45 0:00:00 21212:31:45
9H 19180:04:57 0:00:00 0:00:00 19180:04:57 0:00:00 19180:04:57
104 9800:40:52 0:00:00 0:00:00 9800:40:52 0:00:00 9800:40:52
114 21959:16:39 0:00:00 0:00:00 21959:16:39 0:00:00 21959:16:39
1248 13020:58:51 0:00:00 0:00:00 13020:58:51 0:00:00 13020:58:51
AR 1949 1A 13709:02:15 0:00:00 0:00:00 13709:02:15 0:00:00 13709:02:15
2H 12088:51:41 0:00:00 0:00:00 12088:51:41 0:00:00 12088:51:41
3H 985:26:12 0:00:00 0:00:00 985:26:12 0:00:00 985:26:12
& & 190662:20:24 7243:57:40 1624:22:18 199530:40:22 0:00:00 199530:40:22




5.5 27 5 AP VPU i F BFIE]

5.5.1 VPP5000

| VPP SF PF SF001 | PFO16] PF008 | wvp23 i) ETC | #&Ef

SERR 18754 H [ 1950:57:18 [ 4084:46:07] 0:00:00 [0:00:00] 0:00:00 |0:00:00]6035:43:25[0:55:13] 6036:38:38
5H12433:11:20 | 4543:46:35] 0:00:00 ]0:00:00] 0:00:00 |0:00:00} 6976:57:55}7:17:07] 6984:15:02

& 7+ | 4384:08:381 8628:32:42| 0:00:00 ]0:00:00{ 0:00:00 |0:00:00]13012:41:20] 8:12:20{13020:53:40
552 SX-7
SX-7 SN PN SN001 PN008 | PNO16 aat ETC BEE

MRk 184E4 H | 3069:34:25] 3637:30:35 | 419:07:23 | 934:58:55 [226:06:27] 8287:17:45 | 375:31:38 | 8662:49:23
5H13333:11:21] 4529:29:23 | 491:01:18 {4010:42:35| 0:00:00 |12364:24:37]| 701:17:51 | 13065:42:28
6H13100:26:45] 1862:57:53 | 357:29:21 | 352:20:38 | 0:00:00 | 5673:14:37 | 128:36:06 | 5801:50:43
7H113055:06:33] 359:36:55 | 0:00:00 | 143:54:48 | 0:00:00 |13055:06:33] 503:48:25 | 13558:54:58
8 H (14411:42:07] 0:00:00 0:00:00 0:00:00 | 0:00:00 {14411:42:07{1652:02:48] 16063:44:55
95 111812:08:21] 0:00:00 0:00:00 0:00:00 | 0:00:00 |11812:08:21|3172:13:05| 14984:21:26
104 12224:29:45| 0:00:00 0:00:00 0:00:00 | 0:00:00 |12224:29:45|1223:48:34| 13448:18:19
11H19727:33:19] 0:00:00 0:00:00 0:00:00 | 0:00:00 | 9727:33:19 | 107:35:10 | 9835:08:29
12H10578:16:24] 0:00:00 0:00:00 0:00:00 | 0:00:00 [10578:16:24| 0:01:36 | 10578:18:00

SR 19551 H 110685:09:50]  0:00:00 0:00:00 0:00:00 | 0:00:00 [10685:09:50| 177:44:43 | 10862:54:33
25 (11780:03:44] 0:00:00 0:00:00 0:00:00 | 0:00:00 |[11780:03:44]|1285:19:46| 13065:23:30
3 H(14660:12:14f 0:00:00 0:00:00 0:00:00 0:00:00 |14660:12:14]|3579:45:12| 18239:57:26

& 5 [118437:54:48{10389:34:46] 1267:38:02|5441:56:56|226:06:27{135259:39:16 12907:44:54|148167:24:10




5.6 g THLEMAK

5.6.1 Altix4700

Altix4700 PA | PAE | PAS | £Ff | ETC | #&F
ERk184E4H | - - - - - -
SH{ - - - - - -
6H| - - - - - -
7H| 1,689 18 10| 1,717 ol 1,717
8H| 1,572 36 28| 1,636 0| 1,636
9H| 1,763 54 302 2,119 0| 2119
108 ] 3,796 321 623 | 4,740 0] 4,740
1A 2368] 177 1315 3,860 0| 3,860
128 2,993 66| 1,282 4,341 0| 4341
FRG194E1A| 2,905] 310 1,291 4,506 0| 4,506
28| 2,424 307 480 3,211 o] 3211
38| 2,463 223 630 3,316 0| 3,316
& 3 [21.973] 1,512] 5,961] 29,446 0 29,446
5.6.2 PRIMEQUEST
PRIMEQUEST PB | PBE| PBS | &5 | ETC | #0085+
FRR18F4H| - - - - - -
5AHL - - - - - -
6A| - - - - - -
7H| 1415 108 1,259 2,782 o] 2782
8H| 1,790] 136 539] 2,465 0] 2465
9H| 1,880 401 719] 3,000 o[ 3,000
10| 1,248 421 564] 2,233 o] 2233
11| 2,587] 150 478] 3215 0] 3215
128 1,518] 104 454 2,076 o] 2076
1951 | 2,817] 222 508 3,547 0] 3,547
2A]| 3352 553 479] 4,384 o] 4,384
3A| 4902] 686 479] 6,067 0ol 6,067
& E 21,509] 2,781] 5,479 29,769 o] 29,769
5.6.3 VPP5000
VPP SF | PF | SF001 | PF016 | PF008 | vp23 | &8t | ETC &t
Rk 18%4H] 160 49 0 0 0 0] 209 0 209
sH| 419 93 0 0 0 0] 512 0 512
& &t 579 | 142 0 0 0 o 721 0 721
5.6.4 SGI2800,0rigin3800
02K PO [PO128] PS £ | ETC | ¥ &5
ERR 184F4 B 0 18 424 442 0 442
58 43 36 596 675 0 675
& Ft 43 541 1,020 [ 1,117 of 1,117




5.6.5 SX-7

SX-7 SN [ SNE| PN [ snooi[PnNoos|PNol6| &2 | ETC [wé:
SERR18FE4H | 202 0 50 2 11 1] 266 0 266
5A| 178 0 42 4 15 1] 240 0 240
68| 252 0 101 2 19 0| 374 0 374
7811,295 0 2 0 1 01,298 0| 1,298
8H| 632 35 0 0 0 0| 667 0 667
98] 709] 25 0 0 0 0| 734 0 734
108]| 862 12 0 0 0 0| 874 0 874
11A]| 924 5 0 0 0 0] 929 0 929
12A[ 919 0 0 0 0 0| 919 0 919
EE194E1 8] 856 18 0 0 0 0| 874 0 874
2H]| 989 12 0 0 0 011,001 0| 1,001
3A[ 785 40 0 0 0 0 825 0 825
& #  [8603] 147 195 8 46 219,001 0] 9,001
5.6.6 TX-7
TX-7 PI |PIOl6| PIO32 | &2 ETC |42
LRk 185E4 A 215 3 7 225 0 225
sA| 210] 28 2 240 0 240
63| 275 52 8 335 0 335
7A| 810 0 0 810 0 810
8A| 928 0 0 928 0 928
9A| 807 0 0 807 0 807
108 798 0 0 798 0 798
11A] 612 0 0 612 0 612
12A] 715 0 0 715 0 715
SER19FE1A | 904 0 0 904 0 904
28| 457 0 0 457 0 457
3A] 31 0 0 31 0 31
A& & [6,762 83 17] 6,862 0] 6,862
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6.3 FIFHEH L CPU BRI OHER

S3LEEE S4EFE SSEEEE S64EHE STEEE SSLEEE SOLEEE 604
M-180 M-180 M-200H M-200H M-200H @5 748 [R5 748 (~11A)
28 28 M-180 M-180 28 [R5 74K
BEML T A BREE BRAEE aA~)
M-680H
S-810/10
H & 5 R 3R HA IAMBLEA 2000 A ® A &' A ®, A ® A ® A
180 HA
FACDET AN - 63 176 192 183 198 199 207 226
A F K
# O Ma 43 70 69 91 94 102 110 130
L I 107 254 325 330 375 426 446 464
& Eis 155 334 394 421 469 528 556 594
®® R REEH) 1,087 6,071 6,553 6,721 6,305 6,170 6,316 6,016
CPUWRF ]I F # 7H (RERE) (200HZ %) (200HZ ) (200HZ: ) (200HZ: ) (200HZ 1) (200HZ: ) (200HZ %) (M-680HZ: )b
i B 929 4,666 11,033 10,230 11,938 13,053 14,799 15,536
Eis Gl 816 3,171 7,427 8,306 10,141 10,091 10,768 12,080
#8105 F CPURF Rl c(F¥ 1) 509 2,405 5,405 6,320 8,205 8,489 8,508 12,770
PEPLE: L8 41,521 155,980 183,840 214,847 239,771 236,519 226,727 274,431
74 ?;;;;&y? & 0 20 43 20 699 10 118 160
T - 2 BB S 0 2 0 0 3 3 0 1
¥ — AR 0 24 93 118 190 185 202 206
(3t 4 624 634EEE FRTEE TR SERRISEEE ERRAEEBE
M-680H M-680H M-680H A6 345 A6 345 [F16 34 A6 34EHE
$-8210/10 (~1A) $-820/80
HEMS 2T A §-810110
2A~)
S$-820/80
BRAEE BRAE A BAEA
& F R | A ® A | A 3 ® A ® A E- PN
PADEX A -4 234 213 231 239 256 272 271
MR EF X
W W HNa 141 143 137 146 140 158 143
oW 4 496 520 515 544 593 623 661
& B 637 663 652 690 733 781 804
BB R REEHE) 6,368 6,444 6,091 5,694 6,768 6,749 7,156
CPURFRIFI A W 35 (RER) (M-680HZ )b (M-680HZ:2)b (M-680HZ )b (M-680H%: )b (M-680HZ: )b (M-680HZ )b (M-680HE: )b
B B 33,832/8,458* 9,880 12,439 14,694 16,622 20,606 21,153
Eis G 28,184/7,046* 7,978 10,418 12,347 14,626 17,846 19,110
{5 Fl CPUR il (5 ) 20,092/5,023¢* 6,624 7,872 8,300 11,975 11,874 12,491
¥ a T0EH 289,915 278,956 278,104 253,418 295,5038 346,987 297,638
74 7;;;57;;9 - 39 4 7 3 0 0 0
T _R— 2FRBEE 0 1 0 0 0 0 0
v ¥ — AR 237 223 211 218 248 229 282

aHENFIRZEICIIT A FARBEOEDOEREZEH IR A,
bHERS I UMERADOFEMIZIOVTIE, 51 ZBRLTLIEEN,

C:CPUBEM, M3 e bTA4 T T VM. € ¥ —RBEHERANRETRTEERET,

BV F—B2FERALEHBECESCHIE L TEY Y —RRHENTEbDOTT,

e:S-810. S-820. SX-3. SX-5. SX-7. VPP ® CPU BRIz oW Tik. AW T —REf & <27 RO BRI TT,
* FEk X M-680H E:




ERR 5 EE AR 6 4B SERR T AEBE ERR 8 EEE AR O AEBE SERR 104 BE SERRIVEE
M-680H M-680H(~114) SX-3/34R SX-3/34R SX-3/34R SX-3/34R (lszx}-;/;{%)
S-820/80(~124) SX-3/34R HSP(1A~) HSP HSP HSP $X-5
SX-3/34R(1B~) | HSP(LA~) SP21H~) sP2 sP2 SP2 SP2
AR 2T A SP2(15~) HPC(9A ~) HPC HPC HPC
SR2201(118 ~) SR2201 SR2201
Origin2000
e Origin2000
GA™
E s 5 X ® A ® A &\ A ®, A ® A ® A ® A
Fav=zs b & 225 222 210 201 188 174 166
M OA F K
B O P 127 139 129 139 126 138 125
IR S 589 601 597 574 609 566 530
N 3t 716 740 726 713 75 704 664
M-680H%  6,689|M-680HF  5722[SX-334R  8,352|SX-3/34R 8,425]SX-3/34R 8494]SX3334R  8579[SX33/34R 6,365
SX-3/34R 2,101|SX-3/34R  8,506|HSP 8,203 |HSP 8,431 [HSP 8,513]sx5 8,587|sX5 8,301
W oW R ) HSP 2,133|sP2 8,333 |SP2 8,336|SP2 8,515|sP2 8,574|sP2 8375
SP2 2,022 HPCOA~)  4,872|HPC 8,501 |HPC 8,590 |[HPC 8,363
SR2201(11A~) 3,561 |SR2201 8,694|SR2201 8,381
Origin2000  3,570|Origin2000 8,380
CPURSHIFIFIBEH(RM) | (M-680HIME)D | (M-680HZE)D (HSPE: )b (HSPH& )b (HSPE: ) (HSPE:HE) (SP2 Thin Z:2)b
i # 18,311 21,781 40,358 58,425 73,910 76,804 97,788
# B 16,027 19.393 37,446 51,499 58,650 67,159 79,964
¥ 5 A CPURS Rl c(R5 ) 16,306 24,781 156,076 207,790 262,365 273,575 230,671
s 7B 227,650 107,194 84,102 70,308 51,738 45,173 40,697
5‘?;;;&75“ 10 10 7 15 3 13 14
T 5 R— 2 FRRESK 1 1 1 0 0 0 0
2 5 —ERRI 267 306 275 279 331 347 347
R 12 EEBE SRR 13 4EBE SERR 14 EBE SERR 15 B SERR 16 4EBE SRR 17 SR SRR 18 4EBE
VPP5000 VPP5000 VPP5000 VPP5000 VPP5000 VPP5000 VPP5000(5 A % )
SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,0rigin3800 | SGI2800,Origin3800 SG%"%‘;"B%“)”"O
SX-5 $X-5 SX-5 SX-7 SX-7 SX-7 Altix(T ~)
SP2 SP2 SP2 TX-7 TX-7 X7 PRIMEQUEST(7 A ~)
HPC HPC HPC $X-7
X7
E &= 5 X ® A ® A ® A &® A ® A ® A "/ A
Zav=s MK 156 148 144 119 154 132 141
F ORH & K
# W MNa 101 100 104 89 83 30 40
®om A 534 504 479 449 516 480 533
& Bt 635 604 583 538 599 510 573
VPPS000 8234 | VPPS000 8492 | VPPS000 8,506 | VPPS000 8553 | VPPSO0O 8,502 | VPPSO0O 8,462 | VPPS000 1,402
SGIF 8319 | SGIR 8422 | SGI% 8,324 | SGI% 8,545 | SGIR 8,496 | SGI% 8,492 | SGI% 1,400
T X5 8496 | SXs 8,558 | SX5 8,391 |SX-7 8,524 | SX-7 8451 |SX-7 8,492 | Altix 6,196
P2 8492 | sp2 8,555 | sP2 7,118 | TX7 8,525 | TX7 8489 | TX-7 8,501 |PRIMEQUEST 6,336
HPC 8,490 | HPC 8,555 | HPC 8,386 SX-7 8,399
TX-7 8,398
Cwﬁggfﬁ s (SP2 Thin )b | (SP2 ThinZE¥E)b | (SP2 Thin Z )b (TX-7 £ (TX-7 )b (TX-7 )b (TX-7 2y
H ) 249,405 251,785 237,872 278,177 341,788 414,643 702,270
# i 209,393 234,866 229,401 277,697 321,796 368,136 653,468
%{E'?é%j)ﬁﬁc 619,294 678,128 2,030,643 1,785,877 1,762,818 1,992,205 4,384,464
Vs 7 E K 58,685 70,680 55,522 58,784 28,968 19,896 78,130
547;;37;&#91» 18 4 15 5 4 4 21
?gé;g 0 0 0 0 0 0 0
¥ — AR 391 302 302 281 284 205 214

aERNFIREIXT A FARED-DOEREEZEDERA,

b:RFBB LI OMERAOFMZOWVWTIL, 5.1 Z8RBLTLLEEN,
c:CPU B[], ¥ b A 7T VK, B ¥ —EBEHERANRETRTERLET,
dEr—2FERALEHRBICES R LTy — KRR HBENZHDTT,
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Theoretical study on dynamical properties of materials
by quantum dynamics
OhEpHErh, FreF, IS, K, HOEE, &R —, fRED, 1, SRE]
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1 HIERR, WA

EXTRBLUDTEAIRRR L, AR LUSEABEITHIORT ¥ A T 7 A FE BT 5>
a2 b—ya VOFETIE FITTRIEORR & T O X BB SRONTRARZED B TH D, BRI,
FHRIIIEED TR E LTHHE SN AR FRICOVTIL, EDOA N R LEMNT L, FHMER:HEs OB
175, o, S FEMRICELTL o F0ldn L BRI (CHRFRIY A7 MUZRIETEIC DN T
LERT D, SDIRkL R THEHEERFOT 4+ b U LAEIERT 553 TR °Z2 5 Bose-Einstein E5fE 7 A 120V T
HETFAHES A T3 7 ZOBLEBIIZEEIT ),

2 WL, REHR

—HIER S T PN TFROY T VIVEF L 3 IRIBIICHIER () L OBR%. Gaussian03 36 ' GAMESS
% ab initio MO 5, BEEGEC L VREI LT, O FEMROT XY b A4 FI7 A3 TFEEGHET LV
WCESE | BENET~ A F —HBRAR0T TV nBBBEBIAC L VT L, 72, BTHR TR IUEHRS
Bose-Einstein ¥R COBMESLRTAFIS AT I 2R EET 07T MLV ETL, B MBI UER= b
R —FAFIT REHT-T 4 FAAEETR. 2 Al5) Bose-Einstein R L7z,

3 WHERGR

INETOFRL OEERIFFIC LY . FHEIY T D EE SO0 FOMEIL., FRREDOKE SDOMBFDO LD & gk
LT, 1HARESHAT B Z EAVh o TN D, AFEEITIHR 5 BERA~DORf L REWILOEADNR A RN L.
{LEHERRT & B BIRER DO AEOFHRRIENEE R U, 1 IRITBlissy THERIR CTOAEDOSRMATFIE DT, 5314
ROE ) < —OEIAHIENG L 3 ZHFRIRARY MO E— 2 [ RBEDIRREITo T, BT LN THEARD
XY b EAF I AEFT T L, BTRICEDEARTX L b RIFER A RS L e OREE R Lz, £
7=, 2 FR5y Bose-Einstein ¥R DR EGEDEARMEIADRIREE (Schrodinger cat $RHE) DR ATEHRE TR L.,
ZIUTKTT DR R ARG L, Schrodinger cat REED 1 T I 7 ZBRIFREMEC OV Tl LT,
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Electronic structures of non-equilibrium phenomenon based
on Rigged QED theory
O>Zft BAZn, 13 FKER, Pawel Szarek, ¥R ¥EJT, f&IL K, #H £, =B A &,
ARFF BLKRER, RKH &, 2% Hin, 85 ZFE GUEKFRFR LEUFER)

1 WHEEM, AR

Tbhix, I X 5 Rigged QED B L W BRI hiftRikz a—NMe+ a2z Licky, H# -1k
PHBHONDCFREERAOREERALMCT D EE2RATERZ. BEMNICIE, BTERNFRICES
WEANAINR=T U EMANTHIEICEY, BREEZZEELEBETRERBONDZZ LD, HEER R
TR, DR, BIWMEERREOPHELZRFNRBA»OERT DI LNFAEE 2D, BREOEOME
BB L JETHEEERICER U, (RO FEREOHASCEDROKA TIIMHATE2nLEEILL
BELITH LT Rigged QED HiZ A THZ LTV, HMRMNETFHECHALNILFHEERZES»
T3 EBELNOHIEENTHS.

2 gk, ARG

AWFF T, Hartree-Fock & ¥ 7213 DFT I & 0 BREREOEBBEEEHWTA VAT Y VEE, HH
HEERTXAX—FE, RABERRLEEZHEATSZ LICL Y RATNARYERRICHT 22 EEROR
EEZRALNILE. TR TAE—F T /VOFEIZOWTIX Gaussian 03 712 77 A a— &AW, EH
DFDOEBERRKENEB X LNDRITOVTIZ QMMM #HEEITo7-.

3 WRFERRR

BB T ) Fa—T EOARRASBEICANT, BT o MEORHT?BRE T XL F— 27 L,
A NVAT Y Y MEED DCER AR OBRET S/ [12]. € Fu s F—BiEHbi s 5 kRS TF0
R - SIRICOVCRISRBEE R L, FRIBICBT ZHEEAT IR —@ELHD T LITRY, R
o % MRS LE ROV TR L. GaN OREBRIC OV TARET VB LYY 724 —F
FAOTEFA %R BRRBORHE LT o7, AMEFAEBND 2 LICk Y, REORMMEEZEL,
7 AL —FT ML BBREBOFNAEITo72. £z, REEARBRICBT H2LFHEIERZR PLVRT
VYNBEIC LD ERLEB] T8V REMOTFTEFERICONT, RITNRBANDERET 1.
7?%&—%?»Komf,&@%ﬁ@%%ﬁ%wﬁﬁw6%&K%U5%%$®%ﬁ%ﬁ5:eui%
FERICHT IR ORBIZ OV TERMEIT 2 72 [4].
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Theoretical study on a catalytic effect of the enzyme luciferase on firefly
bioluminescence

O 1#Al. fnlH EA CRERAMW)

1 AR, AR

BENORNINIZEEETH DB, KARFRECEIARES TR VX EEY ) DOX)BR A F v
N7 2V OFIEIRIE(Oxyln*) & . CO, LIZH R S 2R REBA RIS EZIRY EiFCnb, ZoBlm L L
T, RENVOREKICBI HRETNRIT, /a7 TFITREORERLLERD ERLELS ., ZOERIZ L
RUAXRF ) UAMREISICE BREREBARBRICH DD EBX T ENLTH S,

AMEEETICVAX| Y 7 VHS T TONRE LI 52N Lz, —7. 2006 4F0 Nature3 A 5128\ T,
ABAREFEEDY Y PREINDERN Y7 27 —EBLue)S, X INT T 2l & EOEETRAICEY AA TR
O X BESEEET — 2P MESNZ LIk, EEMNFHEN LY REMIITAZ LiICRo7, £2T
AIFFED BEIL, 72 PR Z NV Luc DRI E SO TIEWRALZE T ML L, DOX DREERE, 725
IZ Oxyln* £ EA LM TEZ L TH D,

2 WRESGIE. SHEGIE

HEWH o7 r s T A ERIIEIE Gaussian03 @ B3LYP/6-31+G(d,p) L~V ThH D, FHENAIL, Luc T
?D DOX DBEBIRBERET H-0IC, EHHAE LT Luc OEYUARWET I/ BEEEZKEL, T
R ALK IRE LTz, BARAIZIZ PDB2DIR DA F AT 72U % DOX IZEH# L, T ONMKISICHE
B4 2EMIALE LT, DOX EAD 6 HOT I /e AMP 2{RE L7z, tho7 I/ BEEIZ OV TIEHE
Ae LTHRW, EGEET AV CIHMEL. 7a b ALRBOREITIT—RIER L BB v,

3 HWFZEELRE

AHFFRORER, Luc DIEHEIHAHFICEBIT S 7o b oAbREEL L TiX, DOX 7w b bLie 7 =F K
BTHY ., D ORELEEETINOT IV BEED S H, Glu3de 7> AMP 2371 b AL LRI RKE TH
B Nbhrol, Thb 2 2o008bL N7 a AL LEREREE Lk, IEEBAICI T 2 FHERIC
AR L, IEHEIALOFBERR 5.5 RETHNIE Glu3d6 23, 5.5 LV K& T AMP NehEn 7w b (kL
TWBZ EREBHENS LW u M ALIRETH B & imf T 7=,
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Molecular Dynamics Studies on lon-ion and lon-solvent Interactions of
LiPF¢ and LiBF, PC Solutions
O F£ HEEBKRFE)

1 HFEEH. AR

LiPFs 3 X OV LiBF, % PCIIRICIN %, HrLW T =4 & LTHFESN TWB[B(CF:)], [P(CE)Fs] &
U F U LEMBERIRDET VRIZOWTO TENFHEZIT,

2 BRI, BRI

PCX 10043 F+Li" X 10+ 7 =4 FEX10fEN G DR F IMICHE) BLIOPCE 20040 F& LR (K
0.5 MIZHIE)IZOWTHFENSIEY 7 b Materials Explorer 3.0 3 & UVMES. 0/MD-Linux %W\, NTP 7
YT T 600 ps DEPAEEITo T2, X 1IRIEE L, BEE378K & Lz, PC KA TOT =4 U FEixHl
EEFTLVTERYEY, FFERT % MITSCRIEE AWz, F 721751 E MO 315 (ab-initio HF/6-31G")
&5 ESPEZE VW=, B bz MD OFERM B B ai}*ﬁ&ﬁ?%ﬂmctUﬁ%ﬁauiﬁwﬁ@ﬁ%ﬁb\ﬁ&‘*@)%ﬁﬁ
EEHEE L, A A ARELEE L OMGE 5T '
BRI,

3 HFBEER

HETHONIEBEREZR 11
Y U F U LBMERBOA A B
" K 1X, Stokes DRI LT | | - -
Nernst-Einstein @ 22> b Ehvh 5 R 0 1 2 2 3 4

3 4 0 1
Concentration (mol / dm®)
ATHETE D, |Z lKC 1 The self diffusion coefficients as a function of salt concentration
K o« |Z|KeD =

frr by experimental (closed symbols) and calculation (open symbols).

T ZIER, KIXREERE, CcIRE, ri3AACEOEMERTHD, £, TITEN EEROK
B (A F BRI T A BEORRN), fRAAVEOBRRETLLLZ2D, 7oA OEIE 0.5M T
[P(CF5)Fs] > PF¢ > [B(CF3)s] =BF, & 725 T\ %, [B(CF),]'i%, MBEEE @V (k=1) 25, rBREVD
A FUAEEEIIIRRTH D, S HIZ[BCE)]E. DEEWDTHKRDOn 2RI Li A A4 OILHREZ K
T&gsLBbhd, —J BRI IINEWRLITEF A L7 har &7 b 2HAAHRLS Li'A 4 0%
BOIEDED, RFVGFELWT =AU TRRY, fR, mbUNT U ADENT PFeRHE LT =4
LWz B,

6

(A)Li" (B) Anions
—- LiPF6/PGC (exp.) 57 7
- LiBF4/PC (exp.)
& LiPF6/PC (calc)
) [ LiBF4/PC (calc.)
| © A LiB(CF3)4/PC (calc.)
5 A © LiP(CF3)F5/PC(calc.)

o
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wW

i7aN]

N

—_

Diffusion coefficient (10"°m?%s)

o
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Molecular Orbital Study of Reactivity of Active Alkyl Groups
OFrr FFE., #HE A, B E=EHE @K 3K)
1 #FEER., AR

ZL DAEBNRIEDHE —BEIETEH % deprotonation X, deprotonation M &> THEL D7 =F M5y
T ERETHT & ORISHIERRRA O I, HEMBIC X DEMET VX ULAEH O C=N KA
T. Gaussian03 & H\ V&% DRFSE1T> TV 5,

2 WRESGIE. RHEFIE

AF VT NVF )V b ¥ CHCOR (R:CH;. CH,CHs. CH(CHs),. C(CHs)s) & CH;O (F£721% CH;0Na) & D
deprotonation KISERFTL T\ 5, HI8 FEIX, TAFANEDOKRE EDBENZ LD AF VKL EREMBE L O
st D#ER B X O DAL E R 2 A4 5 7= o1z, BB D counter cation B IHRICE G T35 E5F
NEBELRWET AV ERV, KT L CH;0H P COREEIT o7,

KA HEBIRRE (TS) OEERE(LE HF 15 TfTV, IRC FHRIC X - TSR D complex (C-I) &
AR D complex (C-II) DEiE{LiEEE KD, % complex (C-I. TS KUt C-II) PHEEIZOWT, [KMEHTO
MP2 =X A F—%RKD, & HIZ CH;0H FTHD MP2 TRV F—% [PCMIETRD T,

e TR T TRBE(L SN 724 complex D% I, IEFPCM k% iV T CH;0H H TR kA% &
MP2 =R AX—%RKDT, £ TOFHEDOEERBEICI 6-31+G(d,p) & AV 7=,

3 WFEECR

—#il & L. CH;COCH; & CH;0™ & ORISR D TSOFi b E % KM 1,21277 7, KAHH & CH;OHF TD
WYEZ BT 5 L. CH;COCH; DAy FHICH T DCH;ODEEN K& < B2 %, F72. deprotonation S 415 7K
FKEFIEET D L. CHOHPT TOTSOBHELEE D F B RISRIC L VLW EEE2 L 2FER AL, &6
2. CHOHFIZ L AR EEE LTZ & EOEM{L= R AV X —Eak KDz, HIOBEICEHEDREER
L 7ZIPCMIEIC & B EadDffi132.5 kcal/mol TdH ¥ . K212 F-3 < IEFPCMIEIZ & 5 EadfE1X5.3 keal/mol TH o 7=,

O
FAHFTOTSOEH{LEE (K1) CH;OHH TOTSO F i kAL (X2)

., HRERE T TE

1) K, B, ¥R Chem.Pharm.Bull. 55 $ES (2007)
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Extension of ab initio electronic structure theory and material design
OBRIRFRFR, Wt BREEK,
F A, =, TFRERS, MR GRRKRY - T¥R - WHIEEK)

BENEBEROADMEL L BICEDRABFHFLIMOND L5 RoT-, B1OREL LT, HENEA
¥EH (DFD)Z 2 A0 F CHERES 5 WVIRBEEFREBM VTS Tk LT, GW AL OYEE
E7u s T AR%E. BLOBMFEYRIILE DFT & O 2R~ H20HEL LT, BABERORET
TR TE IR RO L ISR ERA T,

1 BENBEEHERAZEZ 5 HER L RMEEE T ROMH
1.1 LDA+DMFT #5OBi% & Ni, Fe, NiO OET &

LDA+DMFT ¥ (DMFT=BJHIFEE358R) 2(bEW. AU 0k, MUBRROKRE RR~EHEZBHEL T,
BRE L, ZOHFETIE, BREBEEZAVWD, —FH T, ZOHETE, DMFTICLDANILV =T V2 E
BEAS L. o T Bl & s, p BLEDIRK S LDA TORREZZOETEAVD, T DJik%E MBI Fe (bec) .
FREEME Ni (f c c). BIUIRBEME NiO 2@ M L7z, 7B FeNi TIXET - BTBELOT-DIZARS |
JATIE O D1ED, AN RIRBIRL 25 R EBRRENTe, ETBBEME NI DART AT, 7 =13
TRV F—L VK TeV TIZ, ACURETT T4 MEERHN D, NiO Ti, N F¥ ¥ v 7138 4.3ev T,
BRBBAMEAL LTORART MBI ENTE, INETHEMINTEZZ OMERERMR LT,

1.2 GWEEBLIUH LV GWIEEl (U+GW k) ORI, BECRBIYHOEFHEE

GW ¥T{2LiX DFT @ X 9 R EERBOESFEIZE S O TIE AR 2EFOBHNERMZ) R 2 B8 O KK
WCTHVIAL FETH D, GW HEIXZ OFACREREEZRVE S Z LR TE, MHEBETRIIHT DL
FHELT, BLBWREDOWKERO—2ThH D, HxixGW ELlZ, A BN TH S LaMnOS_3$IZiEH
L. NV FX¥ v 7, A7 MUK, ERITHEMREEER LT, 4] SRITZZOFHE L, ERFEROK
D MR LR A R IR LT,

—7. NiO ®° V,0; D3> KX ¥ » 7O R KX, Hubbard Gap Th 5, FFIZ V,0; (X HERMAH CTENZMZ D
ZLICk VAR - REREBEEFET Y, MEBITRR D, FFITNIO R V,0; T, GW IO HFRE DB
BB, LVRELL TS Z LR, GW ELBRWREREHEZ RV EWV I FERHMTOhATALY, £ZT
4 3@ % LDA (LSDA)Z HFIZ LT GW LRl 21T 5 DIZ& 2 T, LSDA+U OfERZ HIE L LT, GWIERE
E—EIEFITO 2L EFL. ThE U+GW Bl 467, ZDJik% . NiO,V$_2$0$ 3§ TiTo7z, £D
FER, N R X v AT MAREDWHFEITE LV,

1.3 Lay,Sr,NiO, DEM « AU KRFMHOEEAIc L A58, [2]

Ni IR T 2 I A b % LagStNiO, IC BT DBt & B EE LW Uz, ZD%RIF x=1/3 TLSDA+UIET
HETB L, HBIA, B - AUV A NTATHEEERL, EREFELRY, LAL, x=12 TRERVE
BREDAT D Z LIXTERY, Fxld, LSDA+UIETRD AV FEBEBIOEFH 7 —a CHEER. &
BHRAEERZANT, 2ENINV =T U EBESALL, TOMREREZUNAT D, BN - ALV AT



A THEEEED N TERE, BEERZ LT, AR VEMIBSETFH I —u U HAEERANELBR
A RNSATHE, BIOERIONESRBTIELa ATy MNIERBEF Ay Y PO RFETHB, =
DIDITECHENRBHM DA DENKRERALUBORGHRRFEN, ACVA NI THREZAEATWS,

2 KRABET#HERHEROHBE

2.1 KEMETHEEHEBEGROBHEL T/ A r—17 & X [3]

ABHET B FRETHEHRICBT 54— —N & GHRE T2 ROBETFHICHHA L CHEAT ISR
AT 3 51k) OB L 20 BEEKNRR~OEBEOGHAEZENE LT, [S][7]8][9] ZIZTik, vV
= RIRIZ KL B HiEE Krylov 0 ZBRIEIC & B HEE#MAG DY 5407 % 5 %, multi-solver & 4 fHiF7, =
niE, EEEESEILT, TRNENICRRDIFHEEZEATHI A7) v FIETIERL, TeEAV ME/M) 5
B2, o TRAENA TV v NETERLACEBBEKICR O D AR REREME TRV, e
v NEROSESEEHTIERL  BBEEOMKICE > TENEBE LTI EERATS LR TE 3,

22 ZEANVAINVEEERTDZET VA YICHT D 2EBET VL EZOETHE. (1]

&7 TA4AXIIERBA~) IAEEE L, FEOAA LSRRI 1IBI LICTRETFS32E8bo T
(BEH) ., Zhicxt LT, 2 BB RIRRET VEREL, BFRELZ LA THNFRCLVETHEDOE
L&A, 2 BEETMVIE. ~Y T 4 OEW foc BEPDEIVH LEEENOHE L, ONZEESFHD
AuR T DS DU QRN R H B ET DIV I XL B(111)-like T DAL, &) 2B - TREZ 5,
INBEBEOEK e R L2 FALLDOTH D LITBLTHRVYE, FFOTavARNEZ LB TH
B, ThoB AuDs, dBEBFIZEDZRNVF—HEDONT VAL TELDZ L EZHLMI LT,
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Design and Development of Mononuclear and Dinuclear Catalysts
with Aid of Molecular Orbital Calculations
Ot IE#. FH #E GLEKHE)

1 WA/, AR

AR TIE, BROBEAEEEICE LA - RERVE 207 T SEAMESRA AR Z AR E LT,
KB B FLFEFIRICIES &R MERCH S FAEORGT - HRRIIMIT 21T o TV 5. ARFEE i&fiﬁﬂiﬁk
DHMMDOBRP O XTI NT VAT v FBREIZ X5 R F < =y e RIS OW T RIS 2 a L7,

2 WREHIE. HEFIE
B FE 51X Gaussian 98 & T Gaussian 03 72 75 A % Y, BHandHLYP/6-31G* L~ L T{T o /=,
3 WFFERE

(D-BINOL LB ENZXTINY VBV ATV, ¥TAVT VAT y NEBEE LT, 1 I¢7
FUVINTRE—NED =y EBIRRICH L CEREARFMBER 2R, RIS TIE, (@) 43I
toT7 YV —NBBREOFNMIZOHEZAL, (b) TNV UVBYZATAOD 3,3’ il 4 =trTz-=
NEEETDHE, BIEFRNEPOGORAFNERTR-7T I/ 2 ATARELNS. AT, VIBYTR
T v (Cat) &4 I (ED) @ 2 JENLHEAE (Path 1) & 1 RENHEAE (Path 2) Z LLEBRFT L7, Path 1, 2iZXfL

T, KEREL e bAbIc X 2RO A IV OEH{ERE 2 bh o OH]@
5. FEWHREMERBLLILL 25, RIKET 0 bALE R CHEAT (O <OPOH "N
LCHY (CPn > CPi), UVBTATAEMEA IV D 2-k FuX cat " g
$7 2 = A 2 AR AR 5 SRS HERS (Path ) A FITH B = & 7N\
X 3 H-O 0_0-HO
FRMLE. 72, TS1i & TS2i DT RAX—EC OV TR LI & EJ\P o D (% D
Z A, TSi IR 2= R NVXF—2&1 CPi IC BT 2B FH R EM DA Ph Ph)
WWEELTWAZ &R bdrol. CP2n CP1n
of — Il 11
0.0 4 % o
Y ey C-C bond fi ti
Cft ond formation D ( G D
61 Nu Protonation ;s )
LN +68, 88 cpz. OS'Mes i
10l V0105 T T 2 SO TS ~ome
 CP2n -11.4 N E % PatN %tm
\izg TSI CPa 84
—— . g §
sl CPin 142, & @[
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Theoretical Studies on the Mechanism of Carbon-Carbon Bond Formations
Catalyzed by Carbonyl Complexes of Group 6 Metals.
O ik, KR BZE, FEE fik GRIKBEET)

H 9
e 10 mol% W(CO)s(thf) H
1 BREAR, WA e
2
84% (endo)

¥H§2
/4

UHRETE, o F =T == ADNR= M & KRBT Wi ong
\ B ) OMe 1020?“?%50%5)2(‘:'10 @Q}H‘ . m
BEALT 4L OREWITH LT WCO)(th) $5E%ER S8 5 L, e % %ﬁ%m

3 4

BBRLEMEEVRRGBRNETHELND Z L EZ AL TWS. (T e

ARSI C BRI LT 4 VD &, ZRUEMEY 2 BREFBZNETHLND DXL, ELSH D
HETTRIGEITIEL 3, 4381 : 1 0REEREHELTHELND R1). £2AT, VYIFU&2RMLE
ST CTERTDE A BILEWD endolexo .25 [3 + 2] FMBLIZ & » CEERM/BNZHITEL B DL
NRUGERFEMERIZBT B endolexo LDOWTNEZK L TWENEW S KX EMFT 57201213, HELEHN
RFEEFAL TN T OLERSHD. £ T, BTHETHIF L TAT U ERANK=AALY F 50D

DBV TRIERBE ZEHAEL, ZOREALPICT KFRICEF L.
2 WG, REGE

THF ORISR %5 5728, Onsager E7 /WMIZ L 5 2 BIOMEERELDHZIZ C-PCM I X 5 —REHHREZ1T
7=, #HEIX Gaussian 03 12 X V1TV, #EERE(L & = R /VX—FHEIZIE B3LYP BEL DFT & HV, ZEEB%
% & LTIE WEFIZ LANL2DZ %, D3 X TOFFIT 6-31G(d) & A,

3 WREECR \rMe ne. P
oMe | @%’m (oc)st 5o MeaaH_’%M" e
S R o e “W(CO)s (O OMe
AYF5L2APFTTEAR Tse) s s . 2606210 mot®
_ _ MesSiH Me;SiH ~ Grey = 85.25 kJ mol’
VORI OWTEEETo 72 % = 6386 kJ mol® G,.=Szma1u;no! MesSiH o * H o
\o H/( H “LH

- % > Me| " y Me * WI(CO)s

EZA (K1), endo BB LV exo W(COJ o2 vl IIE < )
exo L 8
T
E‘:{@ [3 + 2] {d-jm ﬁ'ﬂfa‘i, Jgf;% i) h:e G = 525;73; moiSt Grei = $150.18 kJ mol®!
. * }\ i [ MesSi +
BRSBTS, 1w Fﬁ?fﬁ %ﬁ%*] AL | e
Grer = 0 kJ mol®! e - OMe @/%,om - oMe * s
N N - SiSHIEA i? 2
0T RN endo BRI TH D W(cos (00K we -}Ocisvisnm e e
= LA 7 ntv. sid TsEm T Gre: = 65,65 kJ mol®! Grei = $149.94 kJ mol®!
el SMgnolz. Z 1—) Me;,S'H MesSiH
T ’ Grel = 65.61 kJ mol®! Gret = $12.95 kJ mol®!

ﬁ )\ﬁ:@ endolexo tl: li, EE%‘% BL 32T ATV AREANKZLAYRSH 5 DRIGRE.

B72 [3+2] MIBRLICE > TRESTF LN TWB Z EARRIN, THFEANAXEEEPREEND O Si-H
FEADEMACEEED ST AW [3+2] AMBREL Y BIEVIELFRRETHHLZ LN XFINS.
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A first-principles study on the electronic structure and the transport
properties of semiconductor thin films using the density functional
theory
O % (BERBRFHEITEH)

1 HBIREER. AR

1980 FRMDBVDWB AV ZRay J REMINDFHENBAIIMREINTE T AV Ry 7R eI
Izut<7udHEOY A XEE T, WENIEBZ TV LR THLAREE Z R LTS ETBEEL
EHEVZITIPTICANYAT 4 v 7 (BEM) CEETIEBRERET, BECHKDID, EEOREIOHE
ELTiE, ROREHREISAZ—AR 1 pumU TOLDOERTIENRE, ZORAY XAty 7 FHEOM
FZH LB E RIZLTE b OO— DGR ERELUNRET oD, ZHINGERT vy LV OELL
BT A7 — MR THRIBERLNTH D L VWIFEDTIZ, Yab—F 4 v H—HBRXOAREADE
B7F U NTEEBANE, ZRNICHM LSBT 2RTFORT Y VORD VIR DRNMERT v
XET T, ROBTFHENRDREBETLR CTE 2 LS HFIERRELTH D, &L ZAN, EFETITEE
B TEHR ORI, Fnm 25 sub-nm DHEER 7 — LV DORBERLTE D L HIZR>T& 7, sub-nm &
E)LRETFBIZLT, b2 EETHY . bIIXPAVEBEUBKILT DODREL 2o TS THFAR
=R TSR0 REATRERLSRoTWD, ZRTHLHAIC Lo TE, AHEEITIPIVEE
RWENRT AEZTHD, FlziE, HEFECHALAD bNTIEFICE O EEEEREEZE X THD L, LA
D=5 & REREBERNCRNE, AOEELLORHREESHEINTNSEDOT, ADEERT VIV E
BRTHILIIERYTHA L, BROX D IHEERT NS RCEEBEEZLEERARATAZESATY
%, AFFEOBMIZ., ZOLEIICROHAIHRBHAME L T & &IZ, LD XS REFREBOEIHRLEL
BERBCHRDZ L TH D, ZOHRTHRIEEERERR DR S ORI, BT Otttz
NIRRT HEETHIADEENED I SR L TV DIZEREDH T, Emrbs X, »28ED
RS AE (KRG, ERES, ) OMAEGDLE TR, APEESIRBRTLZI AR L, TI TORMK
X, 2FATRRL DIBEDHATORATHIN, ZHICLVFIZITEFCEOGRAHRENDRE,
LRI IR E R B E 525 LI TE 5,

AW TR L LTV D B AR T CHAT 2 L5 IS LB BD TEET, nm A7 — A D7 AN
ARELE LTELERANRBRTH D, FEIELT A D458 Tk, SOI(Silicon on Insulator) & FEIE 5 & 1523
FEALE ., Intel, AMD, IBM OEMRECPUL LTHREIN TS, Z® SO EMIL 100nm BREDE XD
Si MIRFEIRAF ¥ ) TREEH-TVWE L DT, mMERREDERLE & bIZHE< 2V 22oH Y| 2003 FRICiX
Inm % ¥ B E & DF /34 2D transistor BIfEAHERR I N TV 5, —HTid, SiPFEEOEAFEFTHLIERBE
{tWERE LT P2 F (MOSFET) XAt & & bic, 7' — MEMROHIEMEIMETLTETEY., Zh
ZHHBT A=D1, KT LS EETHE S5 £33 double gate, triple gate & DV w5 multi-gate FEIE D3
Rah, REENTVWDE, TNHOF X FAVOFEREEIHE —APL UTOEEREELEEX D ENTE,
ANEEIIT NA AFFHICEBICr P> T 2WHEEL 2D,



2 BRI RtEIL

HIA T ENT-F v R AEIRO L EKHEREE T L & U TKERF TEEERM L72001), (110). (111)HEIC
R LZAZTETNAVERALT, ETREBIZOVWTHELZT 7, EOET /ML, INIC—HRICEE Y
ZIICEE R T EICIE T RNAF— IR ST VI OB T ERFEIRET VIR 2 2 & TEH
LTW5, TNHDETNMIBIT DR FEIZ. FRF (sub nm JBES) »HHERF 3onm BE) ThH 5,
ZOBBTREHBEOBEIZIZ, AVEREZYIO & T 2WEFFEOMIZS | ARVEELLNH T E N S band gap
shift, valley shift 2B L CHbMRFT 1T o 70, FHEFETBENBBOEZEM L LR T vy ViEEE A
Wi, SilZiXY 7 b TH D Z & TEMND & D Troullier-Martins LD /) Vv ARIFEEER T ¥ v V% | MEIKR
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X, RETEEEE (LDA: PW9 2) v, SHRICENT 2727 T Ak, BRRZECRWT, HH
HEHFZ (HBEMBKX) O F T4 BH% L7 TAPP(Tokyo Ab initio Program Package) & & 9 ultrasoft #47 >
X NVOBEANTRER PEEEEOEENRE —REN AT 0 /7 5 ThHD, AERITHA LAV RO
TRAX—YHEMNZ 6 REENITHEERNZT 4 v T 4 7 LTRDT,

3 BRZERRA
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BAREHEMMUIZET VEMERL T, EISEATHMOAERIZ OV TN, EIXFEREOK T ER
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ERMICHIFEFIZRS B LTWDE, Sy, BEELLHENL. 04WTNC0. 9 7TMEICHZEEN
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* (U E, [EAHS | EEICKT 2 ADEERY | B FEAE RARETS 2007 FEFARE. B
RERZFERITEF Y 7SR (200743 1)

* WA ¥, [EESGO I KRUSOIICRIDAMHBEORK L T OWMIMEIR) ., RO &R KR EFIRM AR
viarF)zvr bu=2 AOHFRM—RA YRy —Y 777 ) ao——REARES (2007 £ 3 A)

% J. Yamauchi, “Electronic transport properties of strained Si thin films”, 28™ International Conference on the Physics
of Semiconductors, Vienna, Austria (2006 4= 7 F).

% J. Yamauchi, “Effective Mass Anomalies of Strained Silicon Thin Films and Crystals: a first-principles study”,
2006 International Workshop on Dielectric Thin Films for Future ULSI Devices: Scence and Technology (2006
£ 11 B)

4.2 7w

WNE, ME—FEHAEOHEL Y Ik R Iy P T 2 x X — BRT ¥V, REFFE Vol.28,

No.3, pp.135-143 (2007).

% J. Yamauchi, “Electronic transport properties of thin channel regions from SOI through GOI: A first-Principles
study”, Thin Solid Films 508 342 (2006).

% J. Yamauchi, “Electronic transport properties of strained Si thin films: Effective mass anomalies”, Proc. of 28™ Int.
Conf. on the Phys. of Semiconductors (accepted).

% J. Yamauchi, "Effective mass Anomalies of Strained Silicon Thin Films: surface and confinement effects”, Jpn J.

Applied Physics (in press).
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Dynamic Structure of Biological Molecules Revealed by QW/MM
Quantum Chemical Calculations
Op®F HEw (EERFHEIEE)

1 BB/, AR

BRI ¥ OEKRY T OREERITT 5 FIEIC T ~ U ORIESCHRIRIN S HeiE 72 & ORB D HIES S
5, DTRENIN T OBERLH TOBIPN TV D REICEE 7D, BELQBEMITFRL LTEbh T
Too El/NVAVL—F—REEMNDZ L TYapBREORMBIK T FBEDEI LB T& 5 A bR
D—2ThbD, LML, RRHTRE LRI EREDERGFOHE, BRILILEH AR M OFRIZE
BTiRRN, EORD, —HOWbWY?E “w—h—NU R AW — BB R MRICEE D Z LR
%<, ERT—FBREARL > TV BEREHDITTEAGRTORY, 22X THRLZ ORI BREDAEKSF
DIRBYA R RV OFFHTIC BT H E 2 BRI Y AN E 1T o T & 7, FFIZ 2006 FEEITV < D
DEBNZRY Bl bONCEFERT I 7 BAUSHIC OV TIRBFNT 2 & 21T o 7=,

2 BRI FESE

AR TIIHFONZEZ /7B LTA=u—7Fa7 A (Photoactive Yellow Protein), BLUF ¥ X O
LOV RAAL /T B XN BEERAVT, FIETREMEL b LI LIEERAe 7 VR AR Y 2 &
FALEFE (QM) TRV, ZOMODF 7 EY 25T /1%EE (MM) TRET S QMMM #HHE%1T-
Too EFULURLNCNY 7 b7 7 VHET AMIZONT S, IREVARY FUITHT D KEREE DR
RaAVTH A= a3 VDB OV TR Lz, B EOFHEIZITE T Gaussian03 Z AV, #iEKELE
X OREBVRAT 21T o T2,

3 HMFZEERE

FTA zu—FaT A O TIRIEWENLE T OV CORBMFNT 1TV . FAFBKRORE R~
MAZOWTIRBEITo72 (K1), $12T7 < AT MV EBEBRORNMRINA RS MDD D, AR
AT FAZONTHEL DAV RERBTHIENTE R, ZOMRIZE VRS EHW A = —
FuF A ONKISHEBEOMENBRBWICHET S LHIfFTE 7,

¥ 7 BLUF & VX7 BIZOWCIEMEBALICTFE L, WERTOBLIED IV F I VRENFET D, L
ML, BEOIN—THLMEESNTRERHBETIIINE I AIEHORNEZRETE S, RFRMEL 2o
T\, ZDZNE I IEORMIE BLUF ¥ V7 BOMER AT 2 ETREED Z &b, Hx 3T
I BEBEE AV ERAR D RICEHEFE RIS L 2L SUHOB MR EEZIT o7, ZOMICEY,
BLUF # > 7 BONRKISHREEZ A LT 2 E CHERRMAMBE MR T 5 LB TE T,

BLUF #Z V7 HERKIC 7 TV 2 REMLETH2HEANRE P —ITLOV AL U2/ T 55 R HRB
HBH,LOVEAL 74 hr U REFIHEHONE Y —L LTHEL TW5,LOV FAA > & BLUF
RAALDOROBEIZIFCTHEIN, TONKEBIRE S ERZZRMONTWD, BB, LOV FAA
VO TIRIEMEALIC Cys BENR DY | Cys DA A TVFT L 7 T BV BROREBIRTFMIC C-S DIAREHBHKS



n3d (®1), LHLZDT7FELCys DT < 227 MUVIZREBREN RV, £ 2 THEX X FKF1 O
LOV KA A NZDOWTRPRIEZ O NCHARIBD 7 < VI & 1T o7z, BT, BEROFANBNT — % $BEIC
L CRAEFEFHRICE SO IR 217V RAROREIZ X7 M DOIRREIT o7z,

(A 1IO—70F71Y @)7z:buey (QBHF
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1. 3 ODFANZESL VR EOREBHOWE LG

FRF U RIEDT < AT M ERIET ZEEOREER & LT 220-250nm Jt& AW 7235 L8 5 <
SIETIE, FURIPRIHFETIHEFRT I/ BBRETHLITFad Vv BIOMN A M7 7V OREIARY
MVEEBRMICHIET D Z LN TED, TNLOFFERT I 7 BAHOERE A bTET VEEHEHR
W EBRERICE SO TN - RSN TE 20, BEFEFEHRICLIRFHIZE A LIThbhv TRy, %
T, AR TREERT I VBBEETHEIFrY U BION) T b7 7 220 T, ZDREIRARS kL
IR B ANBEOHRERLME D 2L T4 A— 3 LV OREE B FLFEEEC L S ERRET CRE L,

4 RR, HERERELLITE

% Unno, Yamauchi, Biochemistry and Molecular Biology of Sensor Enzymes and Proteins,Satellite Meeting of the
20th TUBMB International Congress of Biochemistry and Molecular Biology and 11th FAOBMB Congress, 2006
6 H Sendai

* VEEF, HIFE, /NEF. WU 5 33 AR FRFRTRS 2006 4E7 A AWEBITEKRE

% Unno, International Workshop on Protein Dynamics and Biological Applications of Time-resolved Spectroscopy,
2006 6 H Kobe

% Unno, Masuda, Ono, Yamauchi, The 20th International Conference on Raman Spectroscopy 2006, 2006 £ 8 A
Yokohama

% Unno, Japan-China Crossover Science Symposium (JCCSS) 2006, 2006 £ 10 A Mito

% Unno, Fifth East Asian Biophysics Symposium & Forty-Fourth Annual Meeting of the Biophysical Society of
Japan, 2006 £F 11 A Naha

% Unno, Masuda, Ono, Yamauchi, 3rd International Forum: IFSC 2006 Winter. New Waves in Supramolecular
Chemistry and Superstructured Materials, 2006 4+ 12 H Kumamoto

% Unno, International Symposium on Biological Application of Vibrational Spectroscopy, 2007 %€ 3 B Hyogo

% Unno, Masuda, Ono, Yamauchi J. Am. Chem. Soc. 128, 5638 (2006).

% Unno, Kumauchi, Tokunaga, Yamauchi J. Phys. Chem. B 110,2719 (2007).
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Molecular Orbital Studies on Intra- and Inter-Molecular Electron Transfer

O mff —. mEff Ry ERIIKRE BHFEN
1 WIRE/R, AR

1.1 SRR E AR OE TG
FREOHFBIHBLERDOETHEEL, FEOTI2BEFHRELHONICTL2AMT, E7V 753 R4
—IZDOWT, S THEHAEEIT> T& 7z, BESEEOMBRIMBLEEKIZONVTHELNZMARE, LK
REHPTHY . ThHIZONTOREITREEIT O, BRIEEIT, —BRITEBIEESRMELREZRT
TEBRHBNTNDR, THIZOVWTOD ab intio HEIC R 2MAREITELERShTHRY, SFEFEITH
IZOWT, BEEOBGEEKRD TNV I ITAZ—IZOVT, EHEOEZX TS, BEEREBOE 2
Lo T, EENRRMAEDROHEEITo T,

1.2 fLFEFIEED T OB THEE
{EZERADEOE NG T DET VTS D, m-hydroxyphenyl-1,2-dioxetane DILFEFEIE A B = X LIZDOWT,
ISR EED D, & ITRMEDS T TH S, p-hydroxyphenyl-1,2-dioxetane Tl FMEEIERE L <
<. R m-hydroxyphenyl-1,2-dioxetane T®. syn &%, anti #KIZE L T, BIAHEIMES Ro TV D
FRRERET B,

2 WL, RHEFIE

2.1 FMIERBBESHTODBEERL LT, H<»1b, Hg,Pb,Sn, TI ZREDHEERBMONTE
V. BOETiE, MgB, BRERFEMADRERTI LB/ ESNA TS, TOKREIEFRAFEL DDIT,
Gaussian G03 7 7 I A2k Y, FFN 7T AZ—ZOWT, —HEL=ZHEHOLYIZ, ETIRENELR
DA OIRENRIEZ FHH LT, pair potential ~DEEE REL o7, ZIT MgB, PETNV I TFRF—
IZOWT, FHELEHEREZHHT 5, normal state [I—RIVRE T, ZHERBIIBEEEREBORDVIC,
Rp2EBTREERTETVE LTS

22 ZX % TIZ m-hydroxyphenyl-1,2-dioxetane DEGEBORT v ¥ ¥ v TR AF—llifR & | £ DERD
Mulliken charge density , Spin density % Gaussian G03 7’127 ATHHE L T& 72, 4E HOMO, LUMO
RED, HFHETRNVF—DEICONT, BELE, LBETFHEOEMALD., MR LE

3 HFFERRE

3.1MgB; EF/V 275 AZ—® Abnitio DFT FH

MgB; ¥, R EDO BN HAAHBE TH LI bbb T, 39K OFEW Te 27T BEEETHD Z L
B, KBTIV RERENTZ, ThOBREREBEMETZETVELT, B 1 IRT MgBHyy PET
v 75 RE =TT, B(11), B(10), Mg(24), Mg(26) D#lAGbLED RIS 4 FEORINAEMEKED 7 T X
F—ZoWT, REBEEZHAE LT, Thbo—HEREL, ZHIEREBEORIBREHA L, ZHO
BEE— FOFT M 1 EARTIREBEFRHOBRICHEDRIRETHA S LHEEL T EORBEER 1 ©
L oKD, —HFBEERRE (S) & BESRBKRE ) LI ETRENRELRS O T HRKEIO potential curve



BRZSIFEZLTVD, BEEEBICEVT, M 2 18T &) RIREBI— L F—0 % s, BT x
NE—DENDHL B pair potential 2A 1, FLAEZIRICEDIBEITRALF—DE § &, MATZbDHB, K
#H72 pair potential 5 %5 & LT, B ORNMESEEZEEMIC, HALE, *Mg ODZOD7 T2 F—IC
DNTD ST OIWEED 8§ 1% 2.7em-1 . ®Mg D —2D7 FZAEZ—DHFAD § % 2.5ecm-1 T, ZhHD
TR X—F% | pair potential 14 meV (ZMZX T Tc B9K) ~DEEEZET DL, Tc 1T 5. 09K »H
095K DR ERFMEDREHTHTE 2, ZORRIT, TEREMMNICLIAER SN TVRY, Wbl
7 phonon mechanism &, B LWHEAZREE L, EEMNLRERLAIRICILIZLDOTH D,
1

B(11) Mg(24)  (S) 444.4 (T) 426.1 5§ 183 cm-1

B(10)Mg(24) ) 462.5 M 441.5 ) 21.0 cm-1

B(11) Mg(26)  (S) 442.8 (T) 4229 5§ 199 cm-1

B(10)Mg(26)  (S) 461.2 (T) 4388 8§  224cm-1
TOERD 3 HE, 5 FIOETIE., MgBH,, P—EERED 41 FEH L., ZHEWKEDO 39 FHOREE
BREILTHLEODTENLDEZRL, ThbDZRALX—2% § % 7 FBEIKRLE,

32 AT NEMBEI L ETEE
WERBEBWBHEVWISEL, EFEHLVITER, BHECEVWSI LA TR I ok, 40
m-hydroxyphenyl-1,2-dioxetane D5 FNEMBENILC 5, BHELEFBIHRBRELKETO, S TFHNEWE



BHEREBOHBUIC L D, (LFRAEA D= ZLEZHLNIZTELDT, ZTOMEOUELZHNIT D,
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Reaction coordinate
MZ—RLTHN5ZLiE. C & D OMT, MLRETBHERSEZ > TnEZ L THD, EEICZ

DZLE,FELLRBEDIZ,C & D OREITO, a-spin DETHEL, B-spin ODETHEOBEOKRT %,
FIRT EIORTE, TROL S22 5,

D anti BHEICOVWTORBRTH S,

D top I&. RISDIER A b, BBIKE B %
~T, PRI C,D #FHB LT, HFHRSML TV @
FED potential energy curve T 5, RISDIIKE A LB
BIRIE B L O RN F—EIFIRISOFEMLT RV ¥ —
T, EBRFERL I B LENE LN, 3 upper
middle %, EFRRIGDE SIZ% L= HOMO & LUMO
DHETFRLEF—T, H »b F ORETOMT, FRT
R LTZi#iE, B-HOMO &  B-LUMO O DT, Bk
a-HOMO & o-LUMO %7 L. #k##iZ phenoxide group I
REBREERLODH D a-MO DELE TR L F—DEAL
&R LTWD, lower middle DX Z DA D Mulliken
charge density D2 b &7~ L, #k##iL. phenoxide group ®
fil, BB#R1X, phenoxide F£1Z-DV 7= carbonyl group D%,
FR#RIL. dioxetane BRDUHIZH 5. carbonyl group DfE %
LHd, —HFOXE, FLCREEIZOVWTD, Atomic
spin density DZEALE K7 NV —FIZ DN TR LT, Top @
Ko H Ok, 2225 biradical RN HE L2 AT
Y. A DS HETOBFBEOEIL. BEfBEIE L
T HEN, H B Db F RETOLIE, EFBEL L
T EZADNETHD, $72bbH RHF PUETRMYVHZ D,
BTHBEOENIIBEMBE T, UHF fLETRBE SN DE
WEEOEL, ETBHIRRICR>TVD LEZXD,
A b H £ TOMOEEZEIZ L - T\ phenoxide group
2% HOMO DIEEIBIRAS, dioxetane BRD O-0 ik
AHELERVE D Z LT LUMO PBERZELRS
IV .H RCOBEBTBHZEITZ LITR>TVD, 0-0
B, CC MADOUKBEZS B.. F O, R0
BIREIL UHF B cRid s h 5,



0.39 /

T, EDC &, AD D LT, FHETEOKFIE, ENETNORTLEDo-EFEF. B- EFOBETH
Y . phenoxide group IZDOWVWTDHIL, FLHTERLE, 3 MOBBEZRIAX—EThN3 L5, C
AL D AORMT, RELRBEBRBIY, ZOLZ AT, hEREXRAET D Z LA, mRENiz, £DEE a-spin
ZHOETF L. B-spin L OBETIT BEOMEXIILE B RERBEHZ L TRV EFEEDOEIL,
BxDEFOBEEEZ T, EETHILEEHEZTILTVD, TOX T, REREEITITRA I TR,
BFBEL. BEHBBOEAIL, spin TTCER/LUCRTDBEIE. EFBEIL LT, ZARETRLR,

4 FER, HREEETIITE

%¢3% 1.J. Tanaka, 19™ International Symposium on Superconductivity, November 2006, Nagoya
2 Hfh . B THL R IER AMRULFERIAMRER
2006 £ 7 A (OER)
3 1. I Tanaka, PhysicaC, in press(2007)
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Theoretical research on reaction mechanisms in biomolecules
ORBEWK, M &Mz, FWKE, & f—. EEER.
KHBE., B FH (TERFZREREEPIES)

1 HIEEBER, AR

BEAHECEREOBKRBENER T O TRAEERL, BEORREEFLE L, = OIS D BE
BEMBEORBIZR > TND, o T EAEOR OFEDERBEIZL > The b SN DLERIG L
FORMIGE OHEHBIR L #PAMICER LTI 2D, ZhnbD0oFAEMFOEERFRFEAD—DOT
HH, ZhzaARTaYcs7 FOHME LTV, REEIZX, @t FAMEKFRHLA). (b) HESHEEHEE %
B, ()Pt HIV EORE L WO HBIZOWT, £ OMREREMAEICE S 2 HinriT 217 - 7,

2 WRZESTIE. RTETIE

ZFEZ1Z. ab initio MO 15 . DFT ¥, 3 FEV R EEZ AW TN T4 75 U —7Fu 75 4 & L T Gaussian03
LEMA L, 5 TEFIEIZIZ. AMBERS 72 TN NAMD 25 H L7,

3 WFFERR
3.1 b FAMBKFRHELAK LS b —T7DR#

FEHIRC T ¢ VAR LML, S b Milabisko # o) B o7 F Nl A (Epitope)& &k BIMLER
FUR(HLA) class 1 IZf5 & &8, MIRERICERTRT 5, Z O Epitope & HLA DA K% MIfaEE M T #KI(CTL)
NI L. BRI ¢ L AR LML CTL IS L » T ENMIR Z LR s b, ZORES AT
LEFHET BT 7 F ORI, BV ANARIIEIRRICAZD Th D, CTL IZ X 2REMREEFET DI
iX. CTL 2338#7 % Epitope ZIRET HMERH B, L. ERIIZFHE Epitope ZIRET 21TiF, £ DF
HEVBELT S, FICHTEANZEHEICESCarta—F—yIalb—yalildb, CTLREV AT
L% FHET 5 Epitope DK EZRHL TN D, FELV AT LD 1 D Th HMRIMESRZE TIT, EFHEA TR
R Y IVADE R PRI F RIZofES i, MaEIEEIN 5, Z O Epitope & FEEND Z 2737 D 8~10
BEANTF Fid, MEEKICRET 5 hOEEEKEATUEES — ‘ o
& class I T& % HLA (Human Leucocyte Antigen) class I 73 F & & &
LCHEAKEFR L, MaRmcitans, MRREICRRS
¥L7= Epitope/HLA class | A & Ml fa [t T Ml (CTL) 2558
L. @it S h s, HETE, BEOBMMORRICER
&N TV 5 Epitope & HLA class | G HEOMAGHLE I B a—
Z—HWTRET D, SFEIE, FyFrr/vIab—var
E TR A OMAA YT, BT 5 CTL OFFHEIC
H%h72 Epitope D 120%, MET D TELINENERIAELTZ, B 1 : HLA-A2402 Z L S7HE & 9%
WHETR & OISR ORI FEICE LN 9 &% Epitope & LT, & Epitope CMTWNQMNL D55 1§
CMTWNQMNL 2R S SN TW5, RIEDHET, -0 #, Epitope & A747/ BN T




~_FF RDZE R Epitope CYTWNQMNL (%, & HICHEWHREIGHEERT Z & B ohoTz, —J7 T, £ 5 Epitope
CATWNQMNL DOREiEHIIRE < v, T b d 97K Epitope & HLA-A2402 DFEABEAEE, Fyxv
7Y 7 bh7=x7 (GOLD) #MWTIER LTz, Bl&HkW T, o FEIEFERE 23T L72%IC, MMPBSA £72
HTNZ MMGBSA B TRAZ R LVX—2HH L7z, CMTWNQMNL Ti&, -59.2kcal/mol (MMPBSA) DO#E&
TR F—EN, CYTWNQMNL TiE-61.9kcal/mol & 729, CATWNQMNL TClE-46.4kcal/mol & HH Sz,
¥72. MMGBSA #ETHRBRO =R X —DELERL, HNMCERTHESNZESHOBMEZHRTE S
ZENHoT, BE, EREFRRIEIITIERORNT IV BOMALGOEERREPTHY, 2P a—
& — % R\ THZN 2 Epitope & THIT 2 Z & 2RAATW5,

3.2 FESIRE SR E —EHIEOARMENT
A DIEAREN TH DM, MIRBEICL > TARPORTON., BRRKISHEEEK LTS, Kz
BEO%Z b, MELCHFELTRY, MBEOKEEZR LICIE, ZOoBREERMTLZL13TERY, £
To. BESIL. MIRRIRRS S L R BREICH S L, e iRzl 5, EERSFOoFEINF Y I 2
L—¥ 3 ik, AMBERS°CHARMMZ: EDQRANGDOBGZIZ LY, £ ORRENDTE 7, LirL, BEP
FEGIZ, U RO BELRRY, HHEOYVHEEEZHEET 2 Z ENE LW D, AEED D5 WITBITREH
HLEBBE _EREOY I 2V —va VEHEVFIRR, MDY 2 b—a UICBWT, B RIS
ERETDHILN, EBRERERRTD-DICHEATH D, ERBEORME LT, ARBIISEONEE DR
EMTHD, RECTHANESHLMETHOML TS, HEOLIEEN 7 52 F —%2BRT 5. ST
S LT R RO, BENREE LIHEIRE B FET 2. REBBTOND, EAEKSFOMDY I 2 L—
a VOfRERIT AFVREREDOHAMOBRRICRES B EZZTLZERMONATND, £ZTHRXIE, &
ARAEREOHESH CTHOEHB THREEMEL, ERFMFISEVEELER TS 72275 A GLYMM (GLYcan
and Membrane Modeling) #Bi% L C& 7, AFRTIE, FEE ZEKIZEA L TGLYMM TERL L 7-HiE % H
WMDY 2 = L— 3 U EITWT 21T o 72,
WEEESFDO1OTHBEGMIF V7 U AV RiZ, 73 RBXUNRIEOBREICEET S L HEINT
W3, 7L KBEUNIEOAEBRBERI~DREEERIL, TAYNA < —{OF T U IEZR & DRI
HBOFREEZEZLNTWS, ERTIE, GMIFT 7 U AT R20%IZT7 + A7 7 ¥l »(POPC)% 80% 5 A
72MEE (GM1/POPC = 20 : 80) 2 HTNMIGMIH > 7 U A R0%IZAT 4TI Y (SM)E40%E 2 L AT
o —/L(CHL) % 40% & A 7218 (GM1/SM/Chol = 20 : 40 : 40) IZ2WT, 7IuA RBOREEIT-T-ETH
CBEORICT IaL FRIFEETDILVIHMARELNTHS, 2ZTIhbD2EEDOKEZET MELLT
HEMY I 2L —va VU EERITUR, EKEKE
EFNVIIGLYMMZE VW THEE L, 2hb
iZxt LT, 310K, latm T1l0ns®MD¥ X =
V—ya v kfTol i LTAKRA T2
VW, EBHIC [NaCll=150mM& 725 & 544
VERBERICRA S8, HE MK T 5
DIz, ERT-KFEEFMICSHAKET L & A
W BBEAAME T CPMEIREEA L0 % Do’ oML 41> 7 ) o Kad A EARIRE — RO R 6

7 12A Dcut-off® FIVCEEEME D 7 — o v ¥, () GM1/SM/Chol = 20 © 40 : 40, (/) GML/POPC = 20 :
> R - = AT L
e VAWEERE L, AT as a0 EORROEEIC, QL 7T AT ERT 5.




NAMD# i 7z, J135/85 A —#—i%, BREIZIX charmm27 lipid, ¥§8Hi2i3% PARM22% v 7z,
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Quantum chemistry of molecules, biosystems, and surfaces:

Excited states and chemical reactions
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Protein folding simulations by generalized-ensemble algorithms
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A Theoretical Study of Geometries, Electronic Structures, Reaction
Processes, and Solvation of Complex Chemical Species
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X ANO ZEEE AW 256 T b WEE & /Nl L7z,

CH;-CN #EATEMAL S FTRE TH B — 5. CHy-CH; S B TE AL N AFRE TH 2Bl %, K4 Doy FILEDE(L
MHEE LU, MFELNid, BN C-Co* BUE~EBEFB/HNDZ L T, C-CRABEIMEND L WVWH RT
IXE U TH B, CH-CN TIiX CN LD B n* $LEMR C-C o* MBELIRBLAZ LICLY o* BLED
BT RLF—Z2ETESE, MGERRRIZLTWAZ EBHALNE o7,

32 TIIV)EEKIZK B A4 2D C-H 0#AD heterolytic 7 F ML RIS DER/AIAR

ofi BTEMACE S D FE & LT hyeterolytic 72oft A&

SIS HROE, FRATCER Sh T D, ARSIHEE o 4 Q_ « 05 o+
LEND 2 SOWMABRENTNIF AL, 7= MIch QO oo D OO0 O 5
BRE. REROKEATEMALIS & 13572 5 Bl & Fo 7= o + — o 0
. FHAERORRICORRE ZERHFEEND, L GO @5—0
LR, BERPERLEN, K5t XRT 5872 Y d.-p, d,-p,
DOFHIIHA 52N 2 TVRW, ABFSE T heterolytic C-H

2 : Heterolytic C-H of BTEYEILIC IS (T 2 EERBEE
ol BTE AL DR & BEHIRBOBELHA LN LT, HAEA

FH A I REER [(Me;SiO),Ti(=NSiMe;)|IZ & % 2 # > heterolytic C-H o A EHAL O ETIRIEIZ DT



B3LYP #£% IV THNT L7z, Ti-N D dp i & 2 ¥ 2 Do, ol m SR S 50 FiuE OBl = L X
—BRISDEITICHEVKRELSZEMLTEY, ZOSFHRENEELMEREEREZR L TWVD Z LAV
ANz, TOHTHEEZA I REEEEAZ OS5 FRETERT L. K2 IR T X512 Ti-N © d-p Al
WA Z Dol HBERREAL TV, BLEDRANS A F L Dok c*HLBENIZIEREEOEA TRAT -
D, TOHFHETIIAZ DO HBEFDOROPIEEA LI L, AF 2 CHy RS-, HIFEFH8 +HEICR
DT EBHALNTRS T,

33 EIYVT7 MREE LEAS RO EIREBICE T 2 BRI

Y7 T MERG LT AS =R [PL(up2)eliT 2 BTERLIZE Y, BEADORAIRFMEEA[Pt:Bry(u-pz)s]
EARRT D, [PtsBry(u-pz)s] TiX PAIB O A ENEL 20, AIRERICEVEIA RO S, A Tk
TS DOgEAEIZx LT B3LYP EIC & D &R &2 1T\ TD-B3LYP & CRIN A2 M % [FE L 72, B3LYP
BT &V Bl b Sz [PtBr(u-pz)s]| D&, P(IT) & PIIDE OF5 A BEEEN 3.175 A PN O #E 4 BREEAS
2.845A T, ERETH S 3.1267A L 2.7787A L B —FK L. PIAIHEICEREFEEVRFET S Z L BH L
IZ72 5 7=, HOMO X PtIINE ® doDFEAHEHE T, LUMO X doORFESHEETH D, EBR TIXRILA~
7 N IVIZ 3 DDA, 16900, 21000, 30600 cm™ 23/FTET %, TD-B3LYP ¥:IZ & ¥ | 16900cm™ D UL A5 HOMO
235 LUMO ~D &, 21000cm™ OWILA HOMO-2 25 LUMO ~D#EH, 30600cm™ OIS HOMO-17 %>
b LUMO ~DEB THHZ LB mhroT,

34 L=y LATESEKROESR-&RMSS & EFEEDOHE RN
HEIEHEED[ReClel™ (1), i A BAEHEE D [Rex(u-Cl):Cle]™ (2). 1B FA ZEHEHELE D[Rey(u-CI),Cls (3) O
BEREEZ MRMP2 IETRFT L, KR OLRB-SBMMSSICBE L THRIE SARIC L 2HEAKE. e
INF—, BEOEDREMEZEEMITHL NI LT, 8

1 ORR-GRIICE, HEREN 092 thbofbant ) 27 PRk GRIRAORaTE
D, 0.87 LB afEAN 2D, 052 LRDSEEN 1 O bond order bond energy

L. B RAEHRT 5 L=y MRTO dBH-d I T o o5 05 a3 29 00

HEARBOZ EBHLNIR T2, BB DORKET RV 2 062 - 018 173 - o1l
¥ TN TN 436, 289, 0526V ThHY., i, oo ——o 00 0% 0% 0% 00

BRRMEMTENEN 48, 36, 28A BETHHZ L L

BT LTz, 85K 2 DE&B-SRBREICITRE A RIS 0.62 DTV o kA 12, 0.18 DIEFITTHVSHEER 22

FEL, AT FXAX—ITENEN 173, 0.11eV Thotz, $EE 31X, o 2 oDOEERLERY, o0 7 §
DWTHORABTFELRNI EBHALNI RS T,

F2:HZER, KFCBTIEILBHEEDOER

3.5 IRERICE S\ ENBIEATIE DB L WIS T resonance Weight
DFRMT structure vacuo aqueous
R IREZRE S OBEOHFICHBIRER/E H 5, LBH 1 H/O\H 212 19.1

MCIHEEE AR A A VA L EARGOERODEL LT
HET 5, LBEERBEISTOBTHELRENICERTLZ 2 o 39.9 41.6

LEARIC LD, SABLEARICBN CEERRE S
FrLTVB, —H T, BRROBTCFHETISTFREEC | o os s
EMEZBEV TS, 2 TIEECIBIINALERES OBA LA

REBBNRVD, (LEREE O EMY 2RI, ST



B EICEVE LN BB A LRI E SO CHIT T A LERD B, FUIFORITIEEME OE 2
FIZESOTHE L,
WOBRTARBIZESOT, KA, BMOXFHAOEAZUTOLIICERLE,
2B a0l 0l |d) )

T DT xR AR T IGN u S ERER T Th 0 . o) RETIE u & WA AR B BT B 0
BHEAT TH 5, ¢, 13T A, BEICREMLEBETS 2, (DB T 2EATIIET A B BliZBWT,
BFRH TV LTOBEANERLTVS,

ZOEFTEEAVWT, BZEd, AFOKSFIZBIT A LBBEDELZRDE (K3), B, AKFok
T DBETHENAEIE RISM-SCF I TH7, £3 DI B 2,3 LARLE OH DA F UG & & T LIRSS,
KETREEL 2o TWBEERDNS, KfEHT%Z HF, HCl, NaCl 2 EDEL O FICHEA LZEZ A, 1EE
ETORTRBHOHKERE LN, KPTIEA A UHEAEVERRINDIERNDIoT2, BIREMICZ OEE
ROTZDIIAHERFIDTTH B,

3.6 3 RICHAEEREE DIRAT D 1= O IT1E

WHEADO R EEEEE L VE LT T 272010, BRI, O 3 IRuIEBEFnAS & & ik
H ke FERERFBEEE AV 3 IRuiAE g E % 5 2 3 FTHBESY FBRRNOBE 21T 72, Bi#E X,
BEFOWRMBROL72 5, FHTHELERZ EORRWFEN LB ONIBRIMEHEANT, 3 &
TS Z FMET AHER TH D, TNICLY ., BRSABEBOANOLBET I LREETHD LD
RBAICBWTYH, FHEELE 3 RGBS EEZ AT L BT 21T Z L8 e L eolz, BF
OB T, B3R TREfEEE2 5222 LN TE D, AFIET 3 RILBEFMELFEICBRER A
HTEX50H25F, Hr RS FOARMABT RV —LRERBICHAR, LY EREIGOVVEEZ 5252 L
BHLMNERST,

3.7 BATEZRERENICIA LI, HH RISM-SCF 1L OB %

WIEFIFE S TR D—2Th D RISM Ik & B L FRBE Z A G DR 72 HIED RISM-SCF £ ThH 5, kR
@ RISM-SCF {ETid, BWEOMBENBEHEICRD L BB ONRWR EORBER D o7z, T4 ITFEL T
ITHZ LT, WRETETOLENY ZEE L TV ARBMETHLZEERALNILL, £Z2 T, BEFD
JEASY b ERE L7 H 4R RISM-SCF & Bi% Uiz, B FEIL, ERIETIIREETH D & 5 REMERBEICR
LThH, BELTHEMAELNDZ LBbhoTz, &bIT, AFEREOLNIREMBEORE L K& %E
TEAHZELEHLMIT LT,
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Theoretical studies on the classification of chemical reactions and
the molecular design
OFEH EEH., WEIR Bl RE B, BN ¥, I\ Fk. 5% J|F
i #w#, ip #ME. MR OBA, BB BX (KRX-T)

1 WIEER - WA

LIS DHEITIZR T 2 OB OARE 2 RWIZT 72Dl FHUERICE SV =B OBREE
VWO BATRIEDERBIVOENIC LD 0EETWERMOSH 5 TR EOFREEEZRNT 2 &
FEHME Lz, SEEIUTOL S REKRIER L ORIREOY BRSOV TRE LT,
2 EEFE

TRAF—FEICH L ab initio 2 FHLEEZ AW TITo 2, 2 F8uEEE LTIE HF ik, BEK
RA%tiE. CASSCF xRV, F7-, REBHE L OXBEMZEICXY 321G, 6-31G(d), 6-31G(d,p) %
B U, RUSHE ORAT I XSG BRI IR o 72 CILC T &4T o 7,
3 WFZEAR
(A) 7 vz ateE TERREUSHIEIC BT 5 51 LR

RY = OBFRRESIIERMICOERMVICLZL OFERRZEINTNE, BxbTF¥ V=

V. ~NFEY MY UEOBRERISIC OV THERFHE XV 2 ORIGHEEORBEIZOWVWTHLMNZLTE
Teo 7 LU EEET bis(allene) ORAAF TOEMIIIZ LY bis(methylene)cyclobutene 37 & ¥ =
L [Al4% Conrotatory D ISHERE TAERIND Z EBRMBN TS, LA L., ZORCEIGHERII LT
UV EDOBEENZ DWW TIEHREIC S TWRYY,
BRI T L v ZE DMt n BB & A = 0B O X (2B Py Py
LCHBI b ST, e BEHIC X D 7 5 U @t@tj
VERBO XD CERY fbh T E 2, AT
CiLC-IRC fRHTIEIZ L W Zh b OBEDOHEIER,

Py Py

C 4 C 5-C 6 / Vertical §
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—C,DrAEBDKEBBROND, —JF, Co—Cs DREAITE L Tift « R LOMEASERITHE r L8~ DO
HAER & RIFEEE T reactants 2> HEBRBINAEE CTHITT 5, BRIKELL TC,—C, (C5—Cy)
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HENAZERMONTEY | £OMGHEBITIMR TIXRV, ABRIZRW T o-F Y L OthE UG
DEREIZ DNV TR~ T,
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DM o0-X TV LU OREFFENRGREOBBREBII= RN X —HIZ b RE SR 72FTICHFEL, Conical
Intersection DITFFITITERBRAINASV OAERT 2BBRENFET D, /o, 72 V= TE=ZRBBRAERD
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Evaluation of Properties of a Novel Boron Nucleophile "Boryllithium"
OWT &, R’ M GEKREEL)

1 RER., AR _ Li _ —
_N.__N- naphthalene _N.__N- -~ 5. NO N

S0 WO LTI, AN Ar ? Ar THE Ar qu, Ar Ar Ar
— oy 3k NN Br 6 h, —45°C Li 2
=F TIR,. TraxR s 1 RYLYFS L o 2
FARE 14-17 EOTHENE TR Ar = 2,6-(i-Pr),CgH3
BRRLL TR ST ///ﬂg;; PhCHO
D, TR RS IR Ar/N/\ /\N\Ar —
FIRESNTVHDICHL, 13 1 ,,B?’u . Ar—N g N—ar
TEOFYREICELTITINE
TEROFYRICH n o on 4
CRBRTOLOMEELLR M1 RYNYFT AL OERE KIS

n~NYJ =) it

ol ¥ b BEOT =AY —_ = v
P SR 13 56T I 3 B TR AL 2 ar—No N<ar i%
) R O E SINY R ;B

| G
mommcEssnsn. .  O-tsor YR
FITBNTITZED p BLEIZ KT - \L|" (,)\) :

B EORIIOE I BIE2 Ay DN-Ar
BRIENZEREIZL T
BNLTHD, TNETITH A D
FN—FTIETaERIT 1 O
BITIZED, sp? IRERDOFYHRFET LISV F U LARFNEELZRIANIF T L 2 DB FIEIAL THD(EL), o, R
YANFTLE 1-raaFFy RUXT AT ERED RSB T, ZNEIREZBHRARY 3 BLOKREA AR
W 4 BELNBHIELY, RIAVF T LD B-Li #EI13EREE 203 R T IR BRRAICOBLIEE THDLE
25NB, F12.2 % THF F7/2i% DME 2HEH S THZLICI0EON-HARO X BIEERIT21To72L25,
[2(dme)], B LT} 2(thf), D L7 E Tdho72( 2), [2(dme)], BE TV 2(thf), IZB W TV F UV LREFIFENENT—T
NIRRT ORNEZIT - sp. sp? IRAKER->THY, ZHHDOHAS % THF-d (IS L CHIEL 'H NMR 137
BEL 7= F N ENOR BRI — 725> CTRI— D AT MV E B 2 72, AR T, RIAVYFUL 2128175 B-Li
kB ORBYE DR B L URY ALY F 42 O THF-d TR CTOYF U LR F O ERORELFHELFNFIEL M
WTHLNIZTBZEE BHET D, =\

2 BRI AL w g o

JLio
2thf)y 1% T 3 1T RTE 7 AL AH 2(th)s 235V . Gaussian 03 & FIV 7oA C? b‘?}

[2(dme)];
2 RUNYFULOREREEL  THF AKX 0 B4, £ : R DME)

Y& B (b % B3LYP/6-31G+(d) L~/ TATVY, AIM f#HTE X UVLi, "B NMR {L#Y 7 < ]
N EFE(GIAO)% B3LYP/6-31++G(d,p) L' /v TIT o 720 2(thf), DA 1365 A & 2(thf);

3 ETMEEW



LU, EFT LAY 2(thh); 1BV TiE[2(dme)], DVF T LK T L2, Me;SiLi(thf); @ Li(thf); Sina A5 L
THIHIEEL L, 2. AIM FHEIZBW T HE{LAEL T PhLi(thf); Z W CRERO FINECTHEEIT- 72,
GIAO L& 7 FHRIZEB W TIX Li'(OHy)4 (814 0.0)FB LT BoHe (55 16.6) 1 ZHEMHE LLTZ,

3 WrEsR

2(dme)], . 2(thD), . 2(thD)s [2(dme)], 2(thf), 2(thf); | PhLi(thf)s
PhLi(thf)s 125\ CZ A E ALKS X-ray BOLI | 2291(6) | 22766)
BN ORER . B Lo Li-O (av.) 2.065 1.943
BT B A E S5 A — & Caled. B(C)-Li 2.270 2.364 2.102
AIM AR, GIAG BHEIC I Li-O (av.) 1979 | 2073 | 2041
STELNILEY T FEE 1 AIM analysis o(r) 0.02422 | 0.03312
R MR £ ocm | Bbnd | pg 0.06940 | 0.14792
bR 2wy O A | NMR | L 0d6 e 258 o | (ontoe)

. . . experimenta :

[2(dme)], DFEHMELFALIL TR, or caled) ug 45.4 (ex) 3252‘2(:(:1721) (:a‘.7lc9d)
2(thf), D FERNHE B O e i (b A *1 ERBOBELLER

ITRBW—FERLT, 2(th); I8
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