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Center for Promotion of Computational Science and Engineering (CCSE) of Japan
Atomic Energy Research Institute (JAERI) installed large computer system included
super-computers in order to support research and development activities in JAERL
CCSE operates and manages the computer system and network system. This report
presents usage records of the JAERI computer system and big users’ research and
development activities by using the computer system in FY2003 (April 1, 2003 —
March 31, 2004).
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7H 7,738 12,982 43,720 12,094 3, 843 125 1, 869 4,485 74,717
8 A 5,893 12,221 43,025: 10,335 2,239 101 1,792 3,699 64,233
9 A 6,551 16,214; 40,950; 11,019 2,584 93 1,530 2,029 61,510
104 6,901 23,523 37,412, 11,891 3, 349 145 2,007 3,559 70,247
11 A 6,792 12,778 43,984 10,191 3,212 92 1,735 4,718, 80,226
124 7,6237 12,441 43,964 11,834 2,964 158 1, 797 4,066 75,855
1 A 8,476 13,260 45,507 11,951 3,794 127 1,856 4,335 80,651
2 A 8,878 10,547 40,257 12,275 4, 065 146 1,614 3,710, 79,690
3 A 7,753 10,961 40,489 14,262 3,784 127 1,972 3,157 80,686
&%t 82,693 163,053 501,732 149,233 41,121 1,534, 21,461 43,600, 868, 240

FEBFA) CPU B fEFI H £A4
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(1) MAEH
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Bega—H 310 A FIHEHE=—Y 133 A
(2) MEBEHHEU CPU FIBR{ERRD

Origin3800 3 AT A SP3 ¥ AT A
TSS A CPU TSS Ny F CPU
G2 (G2 i ] 4 3 i
4 A 6,355 5,310 326,663 @ 1,893 314 2,279
5H 5,858 | 6,511 449,513 1,489 593 4, 507
6H 17,765 5,429 475,249 1,781 353 2, 502
7A 17,939 7,830 366, 498 745 338 2,175
8H | 13,111 5,096 428,185 © 1,479 148 4,817
9 A 9,453 | 4,448 373,260 2,226 254 8, 887
10 A 8,610 | 4,842 504,185 @ 1,722 264 2,436
118 45,363 7,071 396,808 1,687 321 4,329
12 A 7,488 5,276 472,441 2,243 293 3,453
1A 12,794 5,043 524,114 = 2,392 144 3, 039
2 A 9,254 2,825 466,604 1,597 86 2, 629
3A 8,845 3,183 400,027 @ 2,063 131 3, 498
A%t 162,835 62,864 | 5,183,547 @ 21,317 3, 239 44, 551
KEF
1.3% Tt
/ ﬂ.l
Ei-Ei /

2.3%

B ERFIAI CPU BRI R AR (2 VAT LEED
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3.3 BE#HRFAIRATLA

(1) FREH

Bego—¥:4156 A FIAFEE2—Y:142 A
(2) MEHHKRV CPU FIFARIEA D

AlphaServer 25 A PRIMEPOWER 3% 5 A VPP300 32 F A
1SS | AyF | CPU 1SS | Ny F CPU 7SS | ANy F | CPU
B B IF (G2 5 A HE . g R
48 2,110 815, 119,245 1,275 1,970, 47,975 264 815 763
58| 2,337 631 245,659 1,772 9,118 135,869 257 91 1,067
68 2,183 982 374,184 2,111, 4,585 170,221 460 157 5,386
7H| 3,062 2,956 253,297 2,418 6,171 195,370 555 517 7,288
88 2,503 866, 417,606 1,562 8,702 212,502 348 472 9,888
98 2,389 87 216,403 1,805 7,356 138,679 387 444 10,551
108 2,113 1,298 274,366, 2,155 5054 112,278 209 306 7,560
11 B 2,085 8,041 385353 1,970 13,244 143,501, 175, 251 9,351
128 1,903 2,888 392,302 2,281 22,140 159,991 313, 325 10,938
18| 1,653 1,951 491,033 2,844 3,794 179,410, 318 540 11,057
24 2,030 998 354,374 2,279 37,978 204,931 214, 153 9,903
3 A 2,006 1,184 338, 746 1,998 12,421 166, 517 357 163 10, 237
B5| 06,464 23,507 3,862,568| 24,470 132,533 1,867,244 3,857 4,234 93,989
. BEe
204t  159% |

HERF97 CPU BRI ARE (VAT LEED

Ep- 28
12.0% l

EER
| 203% l




34 EHMRX R T L

(1) FRAEH
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Bk —4:110 A FIAEF=—:50 A
(2) MEHHRU CPU R FAREA B

SX-6 AT A P690 AT L

TSS Ny F CPU TSS Ny F CPU

i ek F 5 (5 FRF
4 A 1, 449 461 250 316 70 706
5A4 1, 000 1, 305 69 281 85 12
6 H 1,337 2,281 982 264 354 7,298
TH 1,777 2,641 3, 952 325 488 2,524
8 H 1,078 3,222 3, 168 176 274 1,761
9 H 949 2, 165 792 324 454 203
10 A 1, 260 3, 265 1,730 426 304 1, 443
11 A 914 2, 048 1, 695 246 676 35
12 A 570 1,316 1,473 362 482 3, 586
1A 556 2,003 1, 752 200 193 288
2 A 1,418 1,988 1,829 331 596 4,815
3 A 2,088 2,164 3,733 331 184 2,503
&5 14,396 @ 24, 859 21, 426 3, 582 4, 160 25,174

&8I CPU BRTFIAZME (20 R 7 LS E)
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ui

4. REGHEHFIRIC X 2 2250 R

=t

RIECHRE LR RRHEE S AT AR BAEEN» S, =—V—F 830 A
2RSS, BHFORFFEE IR 800 A2 T, (ZIZEEMNMT S 1O Tot B2
ALTWBZ Lizhkb,

FIROBRIX. BT, BEFHE, 7 YEHEE L2, B2 ThHD, T bHET
PSP THRIZEIL > TNDA I EEEZLNDN, ZRLHDH T, EAL
1 54FEIZ£< © CPU B 258 Lz —F— 25 B A FIH Lo
BERORBEOBRELTBENLI-EER, 6 LEREE -,

WR—=VUUBIZE#ET S, Znbid, LERICEFERSE HRERU L &
WO IR 7: CPU B 2 0B & 3 24T, SHE N BEERETZ R LTV AR
Thd, BIRBEHBE S AT ANEDL Y RMRICEOIL I RPN, #F
HRRDPFONTVD D, 7205, RIOMEEHOZRI AT LELTO
BE B BN T UEENTH B,

Flo, REREOEBEIZH LT, RIS LT EZS ol —F—DF % ITRK
HB,
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41 TRAX—T AT AHIEER

411 14MeV PEFERRNMITEICKDIEZNIZRIRMED

JFBREHEADY=ab—-Y3Y

BT N— T
FILR, EEk
1. FMAOHBE (BEH)

FWBEPFE I N — 7 CiE TIRORHEICBE T 585 07 —<Db ez 1 4Me V
FHEFEEMNTE ICE 2 TRURYY 7 EENOIFIEREEORRE L AIEE
BREOHHEFHEE2—F IMVP] ZAVTIToTW\5,

M1 4Me VHHETEERMTE] OBRRICBW T, BIEEROZAERIED D
2, EBREERLER BEREDEIANEZYV I LV a UBRAIRTH B,

. BHERTRURVY 7 VBEEMICRIS AR BIEE 2B T 5101, $£L<
DOEEBERBRELAEARROELEDEDY I 2 b— a3 VIIRAIRTH S,

TRURDY 5V EEMOEWERNEEORRBIIAE THY ., ir—x, EEFEO
VIal—varBPuEERoTVE, '

2. FIAORE - BR

YT —< BT KB E#OFI AT FRX = —F TMVP ] 2BV I
L—valryBERLDOTH D, UTICRIAGE&ERERT,

1 4Me VHMETEEROVENTETE. 24 LT 4 XUT vV M REREBLETHD |
REOVRVEERRE2 G2 IIEMNROHESLETH S,

NUCEFERBHANICERBEL TWHIEEELFEHA L-EROBIAES I 2 L—v
ayOflé LT, ary Y — MNEEERRERO T RUZELSRE LSS OH %
M1iZhifs, ZO/RTOPDIIICREERE I 2 —a TES—HLT
W35,

EREVIab—va VIEERICIS BT S, ThbDZ b, FRY BRIE
DICETENTND Z EBRIETE B,

IZ 2R T X O REEDICA FIBRBEAL TS L EoRPFEDY I L
—a vl ZROBEEY EPEFRROMAEDEDY I 2 b—a V2T T
P

3. AADME (s, TLRAER. XS
1). FIFR, fh: 14MeV IMERPMHEFEERVTIEIC X 5 GdIBA Y T VEEY
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DRIE, BARRFIFES 2004 FHEDFES EFHE (C15)
2). FILUFER, filt: 1aMeV INERZIRFEFEEMONTEIC L 2ERKRERHE (1), H
AR FFEFCEHCEE Vol. 3, No. 2, 185~192 (2004)

4. SEOFRBAFE :

SHOLAERY I 2 b—va v EITV, SHRREED I OEICTRRREEE O
2D TITL,
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412 SFRTEREBTI— FORR

BRI T N—T, [FRBEUFHFTE TN —T
HFHEZ, KEHRE, KER, HARE, SR
1. FAOHE (B4)

BRI FE 7 L — 7 U, (ERORE K F e &L ORI IF OO R EEZHLINCL,
fRETa—RIZEV IR R E AR T 572018, 3 ZREMRITFEO—2>THHRE
EEMNEE AV ZRRART T — R OB R EITo T2, B TEDa—ROMRIZY
Teo T, BFEE DM FIEOBELFRFC, ERERLSLOLMBICIIRIENEET
HD, ZORFEMEETIE, KEE, BERE OV 2L — a2 S8 —2AE L EREL
BT HLENHY, KMEFTEBOFIANRAIR THD,

2. FIFBORE - #BR:

JFRFFEWNRED ZHRE, KRIBREOEEHEZ BT 52 LI IVERR 42 RmBHHE
LofFTa—NEBRR L=, R LfETa—RZ AV, VPP5000 ET~IMLEHE % EE
LTz, REEHHNETZLOFERRE LE LT AT FIETHY, EBRMAITICLORTEE
MDD E TR EBNRAI R Tholz, 16 FEICELNERHEEIZLITO@®EY TH
B,

R IFRBERENOY T F X RABORMEIREG %, BT —RF TTRIT 3720 0K

FEfEMTE R U, TR, K 1@IRT 2 DOMBEARVY N CRALIZLO THS,

ZOHEFRAD RO ZITV, ERFER LB, B 10IZRT X1, i

FORBEOKIEOBE S FE TEHILEHR L, MBITTRE0BE B4R/ T

THHERIZH DD, ZTDOETHRK TOEROBERABRE CHOZLamRALZ,

© FRPFREE SRR E TRONDRIEROZE® %, T2 —F TFRIT 572D OMGE
ftraER LTz, K 2@ 8912, 45° MU AR LA RIS T T35, FAFL

T- BT —F A%, FEBR(K. Moran, et al., Int. J. Multiphase Flow 28(2002) 731) TR.5 7=,

SRICHIZRE L H & B TED( 20)), F7e, TOWRESOMERE FERBIZ OV TH,

20D —IPRFETDILEED TERFBFHR TEAT LML (M 2(0)),

3. NANHER (FEx., TLARR. #wXE)

D. SHEEZ, ff: KRS I 2 b— 3 U2 X BB R ONRIR EstE o
(1) — S B R EBHEZ AV TARREZRITFEORSE —. BARTIF
=fn3cE. 3[3] (2004).

2). H. Yoshida et al.: “Development of Mechanistic Boiling Transition Model in
Rod Bundles”, ICONE-11, 36097 (2003).

3). H. Yoshida et al.: “Numerical Simulation of Film around Grid Spacer with
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Interface Tracking Method”, GENES4/ANP2003, 1111 (2003).

4). H. Yoshida et al.: “Numerical Simulation of Void Drift Using Interface
Tracking Method”, NURETH-10, E00208 (2003).

5). H.Yoshida et al.: Development of Predictable Technology for
Thermal/Hydraulic Performance of Reduced-Moderation Water Reactors (3)
- Current Status of Development of Three-Dimensional Two-Phase Flow
Simulation Method -“, ICAPP’04, 4057 (2004).

6). HHEEKZ, fit: FEEBHNEIZLSAA F N 7 MEEOKERIAEA. & 40 E
AAGERS VR T A A234 (2003).

7. HHEZ, fh: BFRBEE T AKEEF O ORI ORI 3)-3 Rt ZRFAT
HMBAROBR-. B AERFES 2003 FEFKRKE. 2238 (2003).

8). HHEZ., fl : WMEF OANREESRLOBMERIMA. 5 17 BIBMERENE
YU RY T A B8-2(2003).

4. SEOFAFE

WHIEAFEDFEEE AV, X0 RO T 2 ke L TEMT 5 & &
HiZ, [BRMOMEIZOWTHLEB LT 2 KT 5 TETH D,
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413 RFFARICKTSIEH _EREDICEAITIAREY=IaL

3/

\I/

BURIERF RSN —T
[k i
1. FIAOBE ()

WFFET 1%, JRIFASBASE 2 1 8 T 2 BRI K AR OREHE & (RN O R EE)
Thb, EHFHKEHFEOFEDICIZES 13mm (F 8 OREHED Imn T2 OBREHER]
¥ vy 7 TEARTRICABICEEIN S, FORBRFHEE 2 S 5701201, FAER
BHEA R E 7 WA X CHE U728 CHEIB RS N o Z Bt O3 EE 77 . ) 5374
BEZM, R RESHEREEXIRTTRT LA EBLETHS, SEOFMATIE
%%%H$A¢®P§ﬁﬁ@§%ﬁ’%T6ﬂ62AH%HL®WﬁF$@®#M
ERBEC I 2 b—va VT TR, BHREII 3R TIT D DR RER &
BRLETHY, KEWFIEFEBOERBRAI R Th o7,

2. FAOAE - #HR:

—iE DFHE T VPP5000 THK 32 W H| TITo72, Fig. 1 IZFABBRELHE & R DRFHT (K
RERT, AERIIABF ORABGTREREBEOBEMTRLZEEL T 5, BEE
AT, £ 1260 nm, EX I mn, —IOE XK 52 mm ORSABWmEETERT
VUV RBU 7 L ERR 13 mm ORREVE 3T A IR I N D, BREER O X v
Y FIE L3 mm THD, @HM THIHKIIBEESEHENZ THo Licifiind, BEE
AEMNIZIXIRGF 4 BT A= RRE XD, AX—FO&EEL, REHERX
¥ v TE—EIAKDZ L ROERFRM R OE T R~OREEOBEI ZHIRT 2 2 &
Th D, T ILEADEEN 2 WIEMBVERESRMII LT, BEHESERA D DOFES
RA REEZEZ TEME L, KAEEROREOMMERE L, (KBOEREAFEOFLEE (OF
DAL TARBEA, BE283C, ES 7.2 WPa, BREHEAK L DT L5710 ORIKE

EININEE 13H0 400 kg/m’s R TN 550kW) A REHE L7,

Fig. 2 \ZBREHERE 0 0 _fiEE L2~ T, 2 2 T, RITER, FIIKOEKEZRT,
Fig 2@ /K EWmE AR OK ERROSH TH D, L TRTREHERRILERE ORIE
TEDIL, TOIMUEZEIBRN D, BREHERIFRAIROGFT TiX, BED & O BB
BWIRIZ L > THREINIBBHRSENAONE, —FH, ARUIBEE=ZAL v FEHID
MO AR S, T ZIIRREICE SN TEBIEAAEVL D, BRTHENS D,
Fig 20)iZ#F B OK EEROHHER TH D, FAMIITREEERER TH L, BREHER
mIEEAE SR L THIRE TE LA, WEE S IFZ—E Tk, frE 2 A1
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IICEVRIERTFEET 2 Z &N b,

Fig.3 I8l 77 6] OFidE 048 O FHlE B %2~ 7, Fig 4@ITREHE SR O A DT EO R
RETHY . Wi F AICFEIIFIE—RETH S, Fig.3b)ix A~X—3 58 (Fig.1 ® No.1
Spacer) DFERTH D, A=V OFEFEIZ L 5 FEERETEFE OHE/ M L o THEEH 0

SNDHERER DN D,

51.6 mm

Fuel rod .
13 mm Gap spacing
@ Outlet
A
Axial length
of spacer
[ Yiomm
\:I; . ,;ﬁ" bommA
8 |\ S
g No.4 Spacer
H A
3 ‘::\ W
E N 7 glel &
No.3 Spacer EIE S
o g8l 8
‘\\ 72 “
£ £
et £
No.2 Space 2
w
N \ ’,’/’
PR A b=
No.1 Spacer &
YVY
Inlet . . .
(b) Axial direction
Fig.1 Analytical geometry of a tight-lattice fuel bundle. Fig.2 Water and Vapor distributions around
fuel rods in a tight-lattice fuel bundle

(b) Just the spacer position

(a) Near the inlet section

Fig.3 Axial velocity distributions in the horizontal direction

3. MAOHE (F&. TLARRK., ®X%):

1) . K. Takase, H. Yoshida, Y. Ose, H. Tamai, Numerical Analysis of a Water—Vapor

Two—Phase Film Flow in a Narrow Coolant Channel with a Three-Dimensional

Rectangular Rib, ICONE11-36232, (2003).



2).

3).

4).

5).

6).

7.
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mifnz, EHEEZ, /NEWE, EHFE, THRE, kA (REEEK

FORBHES AN HRED O RREREY I 2 v— 3 >, ARRBRFER
ZifEz, (2003).

=iz, NERYS, SEEZ, HEERE, KK BNV RAHROIRE)
FREIC RS9 2 REBEEMRT, B ABRESMmAETFMM#ES, (2003).

K. Takase, H. Yoshida, Y. Ose, H. Tamai, H. Akimoto, Large—Scale Numerical
Simulations on Two-Phase Flow Behavior in a Fuel Bundle of RMWR with the
Earth Simulator, International Conference on Supercomputing in Nuclear
Applications (SNA2003), Paris, France, (2003).

K. Takase, H. Yoshida, Y. Ose, S. Satake, Liquid Film Flow Behavior in a
Narrow Channel with Roughness under a Two—Phase Turbulent Flow Conditioﬁ,
56th Annual Meeting of the Division of Fluid Dynamics in American Physical
Society, East Rutherford, USA, (2003).

K. Takase, H. Yoshida, Y. Ose, H. Tamai, H. Akimoto, Numerical Analysis
of Two—Phase Flow Characteristics in a Reduced-Moderation Light Water
Reactor, 2003 ANS/EMS International Winter Meeting, New Orleans, USA,
(2003).

R, miEfnz, HEEZ, EFFE, HHERE, KEHEZ, KaLi)
TRBEN SIS 2 BUE TR, 5 17 RB{ERE T VAR Y T A, BT-,
AARAFR, B, (2003).

. SREOFRATFE

WHEAFE ORI HEH R L AV T, L0 KRBT ERT TRy I =

L—3a Uk L CERT 5 TE,
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414 HELESOREREIDOEN

B TISE 7 L —
hT) B
1. FROEBE (B#) .

TNBVEE (2 IR » TR T DRI 2 D BV 3R S8 2BV T, KRB
W AERE & 72 5, WEIEASRENT L 7= 18 8. OIS X L2 ) BMEERAE L < K
F+2o LAMEL RS, ThiES< OETEBRICH L b, EERTFEOGH
ROBIT BRABFR: L OB L BIE b TH Y. FFAF RS, 2otk
L BTESBMEL T B, AEOFE T, MBS 7 T3 2R LA 5 R E)
BT B 2 RIEH £ N3 RITEMEARNT 24T\, £ 0 RERHEEDS L OGEEMEMEC S
THRE LT, BT 3 RITARNT CIEE R AR BAE /138 B8 & 72 B 7o, KBIEH BRSO
FIERARTh 5,

2. FAORE - R :

TH EBE TRBERORATZIIAENICE2T3RTAEE~BBTH, L, i
Sk DEMEREHTIZ & DIRIEFR O NS EE I3 2 Tk 2 Koo R mEEE OMRTic
BEoTWBRHEERITLALETHY ., 3RITNEE DR mEFHES & O EEE
IZOWTIEHELRF STy, SHBVRIEREZEMITFIETH S MARS 52 AW T
TNBBEIZ I - TR T T 2RI D 3 Rt 21T - 7o, EHEAEITI X % 66B F2EL
HL) EERENEETAIEDICLNERBLZ 100 FRAT v 725ET 0
IR BB OB LEL 2D,

Figure 1 \ZHRIER @O M HRALEEZ R T, ABFFRIZE D . ERERS TO 2 RIS T
F~ELIZHE > T3 WILE~ LB L TUIT R F BB L > THD TR A D
iz, XbiZ, Figure 2 TIEREEORIFIZIE 3 RITHIRIMEER H D Z L &AL
TWd, INHOM@MEET 2 RTMITICTHLHRINTRY , FRRHEICEELY 5 2
HAEEMESEER SN TV 5, £, 3 KRR EEDOEEEHERRN Tid. ATANIZHIE
ENEEIC L B 2 RTINS REEMICERT 5 3 IRITEICH~TEVMEBYRES)
BE2ETAZLREHLE, LML, 20 3RTEONTEEDHEMIFTHATHY 4
BOMERBTH D, I HIRERAEEEE & BEEOFEMZRRENT. 5k, &
572 DIRIEFR O TSR TURERAIR LD E722A 9,

3. FMIADOHE (Fx. TLAKER. wXHE)

HR¥R

*1 ] &E CUPRFERFER - BEdR) A% T (REXRFERERE)
R MR GRERRZERERT - 8d%)  “EEBBRE TREBERO M mEEE L s
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B B 17 BBUEREHF S R Y T LR SCE (2003), Bll-1
2003 12 17H~198 (GER -EHxAV Vo rRadrbFErr )

ERREF
*2 T.Kunugi CREFRFERFERE - BI#ER) , C.Kino (RERFEREREAE)  and
A.Serizawa (JREPRZPERFEPE - BdZ)  “Surface wave structure and Heat
Transfer of Vertical Liquid Film Flow” The 56th Annual Meeting of the
Division of Fluid Dynamics (November 23-25, 2003) Vol. 48, No.10, 198

ZA

i

*3 T. Kunugi CREBKZERZERL - BIEdR) ., C. Kino (RERKRFERFERAE)
“Numerical simulation of oscillatory falling liquid film flows” Fusion
Engineering and Design (2003) Vol.65-3 387-392

4. SROMATE :

Reynolds #o R OREOEGEZEL S, ZORELZRFTT D, /2. A
vV oA XXMM LEEEZ1TS,
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Fig.1 Visualization of free surface for Re=75

(a) Film thickness (b) 2nd invariant

Fig.2 The contour of Film thickness and 2nd invariant between X(x/8¢) = 330 and 450 for Re=75, f= 0Hz

(a) Film thickness (b) 2nd invariant

Fig.3 The contour of Film thickness and 2nd invariant between X(x/8,) =330 and 450 for Re=75, f=20Hz
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415 BFFPRBNESEKAZIR—YEOORE/REZSIOBEY
=ab—-yav
BB N —7
EHBE
1. FIAOHBE (E4) :

BURMEHIZE 7 — 7 Tl SUBHFE ORERSFE THEEREE S ERIEFE AR
BHEAMRIZBIT 2EMBAR] 0—BRE LT, BABKTFLTOGEY, REWIBR
PRETE DBBETRIEROBRBAERL TV D, TO—EE LT, RIFEICES
< FEM AT = — FE AW AR—T R EMTORB 2 ED T 5, [FFIF
REHEAERNIZEE T 5 AT ORKOBENTREEZFTE O T (L BIZ AR
B ETHDN, PERD BIRIZIBWD TEA—VDOIFEEIC & 0 IFOBREWEEE S M ¥
DI & DRI DL T\, ARV P RARITEANTBIR Tk, BHERREHES
BN O ZREBAFREN R SIS U TR X— TSRO MBYTHIRE 23 A EE 72 i EE 0 — 48
CEARBMRITEIN OBIZE 2 B8 L T\ 5, ANMRIT TId, BRI & KRk
REBET 272D K, RO I a2 —va v aERTILERSH Y, KR
WHIEHEHORABSLERRTH B,

2. MROAE - #BR
JRFIFREHE A (BN A X — T8 Y O/ RIESFBOBEY I 2 L—a VBT
728, BIFIEIC S < REM ZHRTARIT 2 — ROBIS 21T o 72, ATEIL, R ERIT
DHEF Y TRE L, N OXEFBRRICTHT 28I 257 2 ABEOEE ORI T L O
HMEERETLVEZBLUTUUT) FETH D, 16 FEZ, A= — FOREB I OTFHE
fRAT & KRB R A ET 572007 MAb/WFHbL 2 £k L=, FRBRTFON
DR/ TEIR BN 2 fEAT 3 21203 BRI pm FREE ORI 2 5+ 2 72D 0 +43 7k
T (ERMREE) PUETHY . I OFRBITE R EBORAIZ LV hD T
BERDIBMEERTHD, BLFEEILBONIZERERELUTIORT,
o ZA— T DR IEE T 28 2 AT AR A THAB IR & LT, B FEa— R
WHAHEAET VA EAL, BENEELRNVBOMIT 2T o7, TORBR. BE
W T OB T, FrIBEEM% IR OERE RBOBEMEZ TR c& = (K1),
FENBRIIEEBEOBREL ZIF BT A L2 EENICHERTE -,
CRIR AT O B E R X T Th A RIR N HEE 2 T T 5 DI A K e KT
BEHZEHET 0, REEHFMA N2 i RE2 RMEMIRO D REMENET
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3. FRAORRE (¥R, TLARRK. BXH) :

D). mlfng, ERF . EHFE. EmE. KB, KAE ] &E, &
PHE—, BRI FEC L DR FIFNEMEBRBIZEE O RBEEEE S I 21—

2y, BARRFA¥SR 1200 3FKOKRE] TR, 2003, #es.

2). Satake, S., Kunugi, T, Takase, K., Ose, Y., and Naito N., ” Large Scale Structures of
Turbulent Shear Flow,”  Lecture Notes in Computer Science 2858 , High Performance
Computing, A. Veidenbaum et al. (Eds.), Springer-Verlag Berlin Heidelberg, 2003,
pp.468-475.

3. fEME— DIRE, mlfng, NERE, NEEC, Rk Ia1—%%
AWM ERELRODN S, HBITRKERENFES VR TT L, A3-3, ARG
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AdmEFREHRIELZAVT, SESERTV/F /A4 MeawoEFRELFEA
L. LR EREEZHEAT 2, £, BontoFRETR LT —RHBEEF R L
DIFEREZ S LI, SRS EROERIIIRIRILTD,
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HyBAVKREOTZ ) v FEBFOIN—TICXoTHRREINEZAY U SEBEEE L
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3. FIADAHER (B, TLAKRK. #XH)
M. Dobler, M. Hirata:

“Molecular dynamics simulations of lanthanide (III) diphenyldimethylpyridinyl
—dicarboxyamide complexes in water and in methanol: evidence for both first and
second sphere complexes”

Phys. Chem. Chem. Phys., 6 (2004) 1672-1678.

M. Kurihara, M. Hirata, R. Sekine, J. Onoe, H. Nakamatsu:
“Theoreticalvstudy on the alloying behavior of o—uranium metal:
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J. Nucl. Mater. 326 (2004) 75-79

J. Anton, M. Hirata, B. Fricke and V. Pershina:

“Improved density functional calculations including magnetic effects for RfC14

and its homologues.”
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Chem. Phys. Lett. 380, (2003) 95-98.
M. Dobler, M. Hirata and S. Tachimori:

“Quantum chemical study of Ln* (pyridine-dicarboxy-amide)1l complexes”
Phys. Chem. Chem. Phys., 5, (2003) 2499-2504.
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2. FIRAORE - HE
AF LV OHBHREEZE LTt FEHE 22— F% VPP5000 ECIFFHEL., 8
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1). Y.Okamoto, T.Yaita, K. Minato
“High-temperature XAFS study of solid and molten SrCl,”,
Journal of Non-Crystalline Solids,333(2004)182.
2). Y.Okamoto
“XAFS simulation of highly-disordered materials”,
Nuclear Instruments and Method in Physics Research A, 526(2004)572.
3). MASE. Rk, HBEAFE. Eink
“OFEN 1L & FEFF 2 X A &EiRR A D XAFS g
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4). Y.Okamoto, P.A.Madden,
“Structural Study of Molten Lanthanum Halides by X-ray diffraction and Computer
Simulation Techniques™
International TUPAC Conference on High Temperature Materials
Chemistry (HTMC-XI), gk 1545 H., B
5). Y.Okamoto, P.A Madden, K. Minato,
“X-ray diffraction and molecular dynamics simulation studies of molten uranium chioride”
11th Symposium on Thermodynamics of Nuclear Materials (STNM-11) g% 16 429 A |
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FH%$7m DV-DFS #5% AV T Mg0 1D Mg JR-F% An, LnJRF CTEHE L L XDEFR
RBOFELZIToTZ, ZTNOHOHERITI Z LICdk > T, MgO FD An £721% Ln OFEE
DRFBEEREL, ZEE2FRTLIZLE2HEALE L TWE,

2. FIADRAE - R -

FHREFIBICIT, HExEER DV-DFS E2H
Wiz, F9, Mg0bxbx4 J&JE-F% 100 & D
JIARE—%, BARDM0 7 T AZ—F
7/ (Fig. 1) L LTREL., EXDE
TVOE BRI 1352 E DR EREZEE L.
MgO DA & 0D Mgl JR+% An(=U, Np,
Pu, Am, Cm) & Ln (=Ce, Nd, Sm, Eu, Gd)
TE#HLEHEZIT 7, An, Ln £¥H 5
LAHERZ 3 L, B L-EED
An(Ln) -0 FEBfIZ., &= D 3ffi - 6 BAL  Fig. 1. Calculated model cluster for An+MgO system
AF U DFEEFREIVHE L,

MgO D7 & An TEH#H L 7= & & DEJRF (Fig.
2) DEZNEM % Table 1 1I2F & o7z, FLEF
Mg % An TE#T D &, EB M0 DA I UFES
HENRFTE 72D | IRWEFIZE - TERMBEN
O MRS NIz, FTo, Mg FTOD An
MOBZEREZLET AL, U> Np > Pu> An
> Cm LRFBEBEDPRELLRDIZONTAF
HER/NELRBENS T R Ghotz,

Fig. 2. A part of model cluster



JAERI-Review 2005-008

F 72 Am, Cn FIOFHHEROEIZZNLS DO L DI Z TIEWZ & BFEARN B,
ZhiE. U - PulRFABWEEEZRY LTV DI LT, Am, Cm X 3MRZEE WV I
BErRBELTWAD,

Table 1. Effective Charged for An+MgO system

Mg+MgO U+MgO Np+MgO Pu+MgO Am+MgO Cm+MgO
Mg(An), 0.71 0.64 0.58 0.53 0.50 0.49

Mg, 0.72 0.36 0.37 037 0.38 0.38
Mg; 0.64 0.27 0.28 0.28 0.29 0.29
O -0.74 -0.19 -0.20 -0.21 -0.23 -0.23
0, -0.70 -0.23 -0.23 -0.25 -0.26 -0.26
(0 -0.72 -0.37 -0.37 -0.37 -0.38 -0.38
" 0‘7 ;AA?A__‘_A—‘M" Tt T memr T I S V—T"'—'*—'ig
[EERIZ Ln OFSER 2T L. An, Ln i ?
. 0.65 - U Np Pu Am Cm |
DNTEELEDELDM Fig. 3 THhD, Z ¢
DRE Y, An HRETFESL L bICHFIC 06 R
BHEHPBATEOIZR LT, Ln TiX 055 - " .
B
Ce, Nd TERLZZMEMBRLIND, FT-, 0.5 - . e

Pu DREME L LTRSS Ce 25 Pu g45 ]
CRISEOEMEMERLTNAZ LT, Z ‘
D2ABD I PERMEFLZ LR
Nz S]h 3 7
ﬂfﬂéo AL Ln\ £0% An BRED Fig. 3. Effective Charges for An and Ln atoms
HHERZ b OEmNH Y Mg0 FTiE Ln

DHBPBILINRTWVERGI 2T,
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047 Ce Nd Sm Fu Gd -~
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Fig. 41X An (U - Cm) +Mg0 @
An-0 Z B {7 % Bond overlap
population /R~ L7z, ZODORK &K
D . HOMO X V-8 eV HTIZREA I &
b5 AELEN /A L, HOMO fF
EDOHEIL An, Cm DR TREEAME
DEILDZ LD Ginolz,

Bond Overlap /a.u.
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Fig. 4. Bond overlap population between An(U — Cm)-O,
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DERKSTH D 09p, Ansf, Ambd DIREER
Exk# Lz (Fig. 5), ZORIVES
PHEEEDIZ & A L3, An6d-02p DA EA
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BRI ERIT Z B G072, An6d BT
iZU>Np > Pud Am >Cm THBHD, K
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PEBUE L Ansr-020 DREEROHTH § ° |
0. ZOLSATORTRENETERL § b ||
EBIZRREEMEZRT 72D, An, Cn DFRIC g,; !
BIAREEDEILIZHELZ ENGgho E“%Q@tﬂfﬂbgﬁ 1
T Energy /eV

Fig. 5. Bond overlap population of Am-O, with PDOS

Fig. 4, bIZXVBALMNIZ o772 Andf, 6dEBEFDOERIRHFE L Ln T 5729
\ZEEF¥# & Orbital overlap population ~D% 5% Fig. 6 \ZK/R L7z, HREhZ d &
FHE L RN 4 FELE L 025, Zp[El® Orbital overlap population ZHi-7-, d
B F#T Orbital overlap population & IEQHEBIAH Y, ZDOMEXIL An & Ln TR
B2\, —F. FEFEIL Orbital overlap population CBDMEENH Y, FOHEX
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SRR E D EBKIPEE S R KIEERERT 52 Ln3ghol,

3. FADEE (%, TLARR BXE):

1) T. Ikeda, M. Hirata, and T. Kimura,
“Ab initio molecular dynamics study of polarization effects on ionic
hydration in aqueous AlCl, solution” ,
J. Chem. Phys. 119, 12386-12392 (2003).

2) T. Ikeda, M. Hirata, and T. Kimura,
“Hydration of Y* ion: A Car-Parrinello molecular dynamics study” ,
submitted to J. Chem. Phys.

3) MiEFET], FHE, KM EE,
“AICL, KBRDOFE—FE R FENFE VI 2 b—2a 117,
A A FE2 2003 FEkF KRR, September 20-23, 2003/ 1L

4) wmFES], FHE, KIEE,
ACLABROE—-FESFEAEY I 2 b—va V IIT7
Eﬁ%@$‘%m@$&k , March 27-30, 2004/%& [
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DFHERFERZ BV TERE/ TAER ORI 2 Efi 5 57’0 77 L& LT,
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3. FMADHER (&, TLARK. BXE) :

1) Kobayashi, T., S, H, Lee and M, Chino: Development of Ocean Pollution
Prediction System for Shimokita Region — Model Development and Verification —,
J. Nucl. Sci. Technol., 39[2], 171-179(2002).

2) Kobayashi, T. and 0, Togawa: Marine Environmental Assessment System of
Radionuclides around Japan, Proc. of Int. Conf. on Radiocactivity in the
Environment,

Monaco, 2002. :

3) /MAREM: BEHCRT AMEYV I 2 L—v 3 VIR, BEREZRAHER Y VR
U s NEEREICRT 2R EMEOIR LRk, THE. 38 (2003)

4) Takuya Kobayashi, Haruyasu Nagai, Masamichi Chino and Orihiko Togawa:
DEVELOPMENT OF SPEEDI-MP AND ITS APPLICATION TO A HYPOTHETICAL ACCIDENT OF A NUCLEAR
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SUBMARINE IN THE JAPAN SEA, International Symposium on Radioecology and

Environmental Dosimetry, Rokkasyo, 2003.

4. SEDOFBFE
HKMBERT TV POM ICIHRER T L WW3, KEBEBRTT L MM5 28kES
Lz Rab—va YV RTLAORGEFHEROEN L 2R L2 E R ER R
V3iab—varEElTHTE,
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2. FIRDARE - R :

BRI a— Fix, ZEEEKTRAE LK SO, D KKHFEESCHE~DILE R BN
ARV TPRTAZE2HBIET S, SO, 2 EOEWE TP EKESLAADTE
M O bRAET D720, FRIGEERZ AR & 5o ZHE@iRicRE L. HOFERTO
IR THERME ORBH 228 E2 FRIL, ZORREZRD AN L, MV EER
FOBIBADOHEMRBERTREZ, ZEEPOORELEELTITY,

EA L7z a— Fid, U _= 7SR &KES REA R 7 — D% LT
K[RNFET MW IZ, RR]ULFMEOBIR, 1LE, LERG, hEOERREZBM
THZLICEY KRB L REILEWEORER LG ERLFMRICHETREIC L
a—FRThsd, RR]IEFHWEDET )V TIL, SO, 75 OH & DKL FERISNIT L D FifgA
Fv (S0, ¥) WWEL, ZNABERIC X HBMERSE & ERIC L 2RI L0
RICETI2@BE2HETIZ LT, RKRPBESHEREERELZTRIT S, 207
NCHBAKRECEERCE CEL KBRS RHBICDZ 0TS 2 Ltk
W, Tus 7 L0RIUIC LY BELER ST,

1 5FEIZZDa— N2 ZFEE0OEKITEMA LT, EAkH b 3EROBENERT
BxHRML L7, S0, DRARICITKILUE KD X 5 72 BREROIEINIZ b{LEBRE O
BRI L 2 ANBBIRDO b ONH 5720, FHEEREZRT 7 & ENHlER O —fEik
L, ZL T, BT VT TOS0,0EHETRIL, ZOR-REEREHFEL L TEE
LeA o, ENGHIEROEE T & AN O TEMEEL L O S0, DEEZ TH
L7z, EPNEEMAESRIZ. AN FER 800 km W5 % 10 kn B FTHEIL TR, BT Y
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DD, ZEBEOMARRVERE LIZHEADO SEMOFE LTV, ZEBE A
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HRBTHRY ., 4%, ANPHCEHERRERENRENLD Z LIV L 2R L,

3. FIADHER (. TLARR. BXE)
(1) AR, % ZEBKUT AL BZET OTICEIT BB 24 OLEBRBEMO
HE. FURBRIBEFZSFS, 2003,
(2) BBR, FH : AV AT LVKBET NV EREE LIERKILEDERETT L ORR
EEZEEKUHTRAORTILEA~OEM ., KRBREFERTE. 39, PP. 34-42, (2004).
TR
20034£9 A 18 B : ZEBWHAIC LY. BERFH OBEMEOHFEEIMTITEHE
£
2004426 A 9B : B REME, BRI TEFRLER (F3 1EREE (BEREA) ]

4. SEOFRAFE :

KEEATFEDOWFIFFEHEZ R, BEREMECHRERME R E2dRIT, LK
B ERICBIRENREFHFTOVI 2 b—rva 2/l L TERT 2 TIE,



JAERI-Review 2005-008

458 ! ;
" aas & {
& 5
: 7 e i
40K (&' )
IR s
£
S !
. N 7 5k
B N Y
- 3“#:,,' ?f:} '
o PUR N
- A7y e
30% - P L= e
& Ty .
f3e ey
My g F &
 f .
25%
LIEE {38 140K
20

CEAOE 1208 130E LAGE 150

X1 REFEFFMOFEER, ENFEMER CER) 1T, ANHFE 800 km U5,
W7 VT (M) IXETE 5,400 km, EFIL 4, 000km,

SEMEAEE Ime/m?) e

X2 REAND SEMOFERA 4 OBELEEZBE LA E, ZEEKLY
A K BHREEA A OB EED SEMOEMNE, BEEMFTL5 " 2.5FD
W, HIEHFTH 1.5 T 2. 0 ZEOBEMAR LA,



JAERI-Review 2005-008

44 EIRLFABRMICIBHRER
441 SBRHAAFAOCRARBRRICEATIHEY=2L—YaY
HTTR £AiTBA R =
g S
1. JAOHE (EH) :
iR TR FEFBR R Cld, GBI FEE 20 OFRFENE THBRV AFEFOR 2
DO EBRIEIEIZET 2 HWNAR) OT7 —~v0b L, @BV RAFENFTIEFOLTE
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IV BELNHERLEICHEBET RAFRNBRBHERO FRIFEORRE SR E21T> TV 5,
T, INHOBFTRIETE - BUREMFNT = — R TSTAR-CD] AW TFRHNORENHR S
BT DT ATV, ZOBBATREEZBRET L, FROMIBEA T A FREHIE 3 550H
Th b,

2. FIADOAE - R

IR TiE, LRBRIEARNT = — B STAR-CD % AV T, HTTR I281T BEH A BRNE
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B 1@ICAITET VERTH, 22T FO. BERNGET o v 7 FOFOEED.
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4.5 BRI R
451 EREMERI— RFLUENTICKBENKEHETOELA
AR SBOICERMZER o2 RREDOL R EIFRR

FRBER AT AF AT LRI N—T
vony Yo
1. FRAOWE () :
Parallel computations of FLUENT on Application Server (APSV-Tokai) and ITBL.
2. FIADRE - &R -

Enhanced safety goal for high temperature gas-cooled reactor (HTGR) considers
rupture of large primary coolant piping as an important design basis accident, from
which fuel failure is excluded. In such loss of coolant accident, air ingress in HTGR
occurs and is known to follow two sequential phases, starting with molecular
diffusion and convection and, once sufficient buoyancy is present, quickly developing
into natural circulation. Only in the second phase of natural circulation could air
ingress amount to a significant rate that could damage fuel structure by graphite
oxidation. The present study evaluates by CFD of a newly proposed mechanism of
sustained counter air diffusion (SCAD) for prevention of significant air ingress in
HTGR. The theory and performance of the SCAD mechanism is evaluated and
visualized by a scale model of the reactor system using the computational fluid

dynamics code FLUENT running on parallel computer processors.

The SCAD method for air ingress prevention in HTGR is evaluated using the
experimentally benchmarked reactor core simulator model shown in Figure 1. The
system interior is initially filled in a gas mixture of 75% helium and 25% air
by volume. The ambient boundary condition outside the system is assumed 100%
air at constant temperature (20°C) and pressure (0.103MPa). The tube wall
temperatures are set to the same experimental conditions.

Figure 2 displays the distribution of air in time sequences during two cases
of computation. Figure 2(a) shows, in Case A, the calculated molar fraction
changes of air without employment of the SCAD method. As expected, the air
ingress proceeds in the first phase of molecule diffusion and natural convection.
This phase continues with increase in the molar fraction of air and density of
gas mixture until the second phase of natural circulation begins in just less
than 5 hours after opening the system to ambient air. Figure 2(b) shows, in Case
C, the effect of SCAD with the theoretical helium injection rate. The air ingress

proceeds in initial quick diffusion and natural convection but soon subdues into
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a steady state of SCAD due to the helium injection.
The following general observations have been made from the results of the

present study:

a) The first phase of air ingress by diffusion and natural convection can
result in the fraction of air in the system to exceed a threshold value
such that buoyancy force is sufficient to produce the second phase of
natural circulation. The threshold value is system specific, depending on

flow path design and temperature conditions.

b) Early during the first phase of air ingress, continuous minute injection
of helium to the top of the system can provide stable SCAD simultaneously
in the heated and cold tubes, which keeps air content from exceeding the

threshold fraction of natural circulation occurrence.

c) There is a minimally required helium injection rate with which a stable
SCAD is possible. The minimum value is a function of the threshold air
fraction of natural circulation occurrence. A greater than the minimum
helium injection rate makes the SCAD more stable. On the other hand, an
insufficient helium injection rate would only postpone but not prevent

eventual advent of natural circulation.

3. MAOHR &, TLARR. #X%)

1). X. Yan, T. Takeda, K. Kunitomi and S. Shiozawa, “A passive method to
prevent air ingress in large primary pipe rupture accident of HTGR,”
Proceedings of the 6™ International Conference on Nuclear Thermal
Hydraulics, Operations and Safety, Nara, Japan, October 4-8, 2004.

2). Paper submission to journal publication is planned.

3). BHER: ZRBALIET 5H PR (SCAD) 287 5 MRRTIEY 2
AN

4. SROFMAFE:

The present study plans to evaluate full-scale reactor model using Fluent

parallel computations on APSV and ITBL.
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Figure 2:

Distributed air molar fraction during diffusive and convective air ingress in
the reactor simulator model; (a) In Case A, natural circulation occurs without
the SCAD and (b) In Case C, natural circulation of air is prevented by the SCAD
method.

(a) Case A: No SCAD without any helium injection
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(b) Case C: SCAD with a minimally required helium injection rate of 4x10°%kg/s
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FHERRCIL, TIMTR DFHBEEER] OF—< Db &I, IMIR ZFH L7 BRI
L. BHBORE., BH AT A—FOFH, FHEECD, 3RTES T IR I—
R MCNP 2 L 2T # £ L T35, FIAFIZERE SN T — 213, BKF, &
BMAFEORBHEICENINTND, BEAT A —FET —Z 2R AE~RET
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HWOFANRLERRTRTH D,

RHE 1 AT BERRICVLERREREZ AN LIEZRTHIRF X v 7LD
FEHIB W T, BHEREHTORE %l 7 272 DI NE 2 MR FFROMEE (v
SNERR Je ONRMEFIC L 2 INEE) Dfftia 3 RTE T v a— R MONP IZ LD E
ML TW5, FIAESERT HRAEETRE CRRERBRZ1T ) 2012, BN OEM
REMBET -2 BLETH L0, KEWFIFEEBOFMABRLERR K TH B,

2. FIFAORE - HBR -

IMTR fF L% 3IRTTTET ML (1 B8) L. 3RILETHma— RMCONP (B
Fe B S5 LT 5 V2N T L, FHEFIZOUV T FSXLIBJ3R2. v #1224 T MCPLIB %
) 2k D SR8000 » 1 /—FK (4 7akv¥) 2FALEWHEEIZLD, MR
ZRA LT 2P+ REERBRIZE LT BEREMIEICRBIT 5BEH T A —F
ERENTIEM L T 5, ZORERIT. FIAFICHRE L Q0D s, EREBE LTHE
Praffli L TW BB/ RT A—2 1L, @i/ B RROBRARE TH 508, FicHlA
EPOCORBIZLY  HHEFRAT ML, yHRE, yBRART b BREBEGEE (dpa.
He AR &%) OFM b EML TV 5,

MCNP {2 XV EHE L= MEFIROFEMEE DV T, BERE L HICBE X+ 7
TUIZEHASNEBHE SN ZFHEFRHEZRET2DD0O 7L U RAE=F LD
B2 & B REEATHON TV S, 2 1R X 5 12 1998 470 5 2001 £ TITRIES 1
7= MONP 12 L A F RO EHEII VLT RAE=ZIZ L DBIEME B LT, &
HFPEFIR (IMeV LLE) 122V TH10%, ZAPHEFIR (0.683eV LITF) 12DV T £30%
o TVE,

TR 156 FEIZRB VT, 16 KORE F ¥ 7 EIZ20 T, 684 A0 RKREHLE
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3. FADOHE (FR, TLRAER. wXE) :
1). Y.Nagao and M. Niimi
“Influence of impurities in beryllium on tritium production rate in neutron
irradiation tests of fusion blanket in the JMTR” , JAERI-Conf 2004-006,
plb7-162.

4. SEOFAFE :
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ER TR S 2 EE (RINEIE) . ROMERNEIREE T VICESWTEHER s hz g
BT e REOBREBREF AV TEEI NS, BIREIAIE, 2 Ea—F B2
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%%ﬁ%ﬁ?%k%f%éﬁ&ébﬁﬁmw@&W%ﬁm@%@%ﬁ%Lk@Mh
MZ 7y b ADOTERBIZEBIT HWIEIE L, £ RLF—|{ZFB T Voxel-MIRD 7
7Y ALY HEREL, FIUEDRALF—IZBWTIE, ZOZEE 1000 FTHo 7=,
— %, G2 E URBERES Voxel-MIRD 7 7 > b AL H L RARICABLEZ M7 7
N 2AORINEEIT, M RAF—FERICBOTHEWINTELS —#& L, KR=xL¥—
A2 BV TiE Voxel-MIRD 7 7 > F A LV © 9 40 @A o7z, ZAUd, MLEFES
N IM 7 7> FADFM, Voxel-MIRD 7 7 > b A K U LIRERE O BT HEEREE W
DTHDEZEZLND, ZNHDOZ ENDL, BT RAXF—FEHRIZB W TIIRHFEC
FIBEEED EICRINEI B IR ET 25 (BT 3L F —fEikic W) CTrligda = O EBERED
HTHRL, BBMORITEERLRET L2 Z EBALNICR T,

3. FIANHR (F&. TLRAKR. #XE)
. TEAABRABHERZ L7 7 v A E ROV LEBRIE SR
(38 37 |l B AR EMEH TS HERKRS)
2). TRINBIEGICRIET 77 v F ADIEBAE DL
(2004 FHARFHFER FOER)

4. SHEOMATE

A% X SIZEBREOEROEVBHESEIT BRICRIFTEELR LTS
. EROEIELT 7 FAEBOERINEADOHELITO SLENH Y, TTRL
B % I CRINELS ORIl 2D 5 FETH 5.
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472 BHOBCBESUZRD DNA DFOBERLURET

RIVF—DE(LDHFR

R R 7 BFges
WA, IuRXT7 - Fy s A EX
1. FAOHE (BEH) -

DNA 3 FIE R X T X EREEHHEIC S L END T & TEDOEENELT B,
T DNA S F OBEBIIEE SRR ITIEERRERF L 20 Mlany A+ 5 ERE
2723 B2 0N T N5, HBEHRIZ X 5 DNA 5 FOREIC I, FRUGEEIC Ewuﬁ%
L7EBEEEOBENRRFIEZ VTV EWIBERD Y (7 725 —HEE).
X774 T7OREBIIE A OBRE L B LEHEEINIZ W &m%&énf
WB, KIFETIL, 752 F—BIELZE D DNA DFAMBANTED L 5 ITHEERHE
TARNF—FHEEZEZ D10 FEVIFR) MD) FEZRAVTHE~THS

2. FAORE - #8:

BEOBELZFEODNASFOET /L LT, BEHRBHIC L 5 AR BETHD
8-0x0G BL AP site &1 DNA D F A REI L. BELE -2V L 2 5F8)
517 D) ¥ =2lb—varyyulIAAMEREHEAWVISA—RIZo% 1 ns (F/8)
DA—F—TVIalb—ral&fiolz, 1fs (Zzi M) 21 ATv7EL,
BHRFOEE% ns OF—F —THEEZTIICE, V=T RAT—v a3y 7 ADE
BT,y A2 UEBRRBITCEREY TH D, £2C, mEEaEICEI Y v
2b—varEIVERMTITI Z &2 ML LT, KEGEHERIC L A WPIEELE
ML, 34 TCHREZSELRRLYIaL—YardEmLT,

DNA {E1ERER T & A BREEIL OB IL. 2 BESMMOER IR EKFETS
Z LM, FEMRC (Medical Research Council) DT 7=AALFER - S FAEMFRIE
BRIZEZ > THLMNIENTWS, SEEDY I 2 b—3 3 U TiL, MRC DFT - 7= EER
@%ﬁ%é%:\mc@%ﬁ%#%%@iiﬁﬁLtﬁ%%@%%ﬁbfyi:v~
vavEfTol, BEMCIE, 2K 40 HEX O INA 5 FOFRomxd 58 iz
SODOMHEBIE (8-oxoG & AP site) %D DNA 5F% 6 FEFRET L. E%%ﬁt&wﬁ
FRDNA LMD VS 2 b—v 3 v &{Tork. _

ZOFER, 2 >OBEMOEERE L DNA BER L ITFEERBRRH D . BEROE
HEASTWEBERENRE VW LMo, R, LEESOEREL BV
THEHWIHHEHEANC 25 L 5 BRI, BESL 2P OIS FARE < Find s
272, MRC DEBRIZIE, FIUHEEEZ LS DNA KT 2 EEBERZEOBRMERRE LI
W EBRHALNIR-> TR EEEEE L DNA & DOFEA /1725 DNA - IC R BFR
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WD ENRRENTZ, Tz, BEFMLDOT Y v 7« 70 MIBEGHALRH O EREC
EOTHBRIT VELMIREZ ENHA L, CRORERITMICE LT & DERET
ThH5.

3. FAOER (&, TLARE. BXE) :
[ MXERE ]

1). H. Fujimoto, M. Pinak, T. Nemoto, K. Sakamoto, K. Yamada Y. Hoshi and E.
Kume: “Large scale MD simulation of 8-oxoguanine and AP site multiple
lesioned DNA molecule combined with biomolecular visualization software”
Journal of Molecular Structure (Theochem), 681, 1-8, 2004.

2). M. Pinak, Impact of Radiation DNA Damage Determined by Computational
Simulation. Jpn. J. Health Phys., 39, 35-41. (2004).

3). P. S chwman, P., DANIELSSON, J., PINAK, M. and LAAKSONEN, A. 2004,
Theoretical study of human DNA repair protein hOGGl activity. J.Phys. Chem.,
submitted

4). M. Pinak and T. Nemoto: “Thymine Glycol and 8-oxoguanine Lesioned DNA —
Structural and Energetical Changes as Onset of Enzymatic Recognition and
Repair: Large Scale MD Simulations of Biomolecules.” International
Conference on Supercomputing in Nuclear Applications SNA2003. Paris, France,
September 22-24, 2003.

5). H. Fujimoto, M. Pinak, T. Nemoto, K. Sakamoto, K. Yamada and E. Kume:
“Dynamical Visualization of Lesioned DNA Molecules: Large Scale MD
Simulation Combined with Biomolecular Visualization Software”Geometric
Modeling, Computing, and Visualization, Roman Durikovic and Alexander
Belyaev eds., Technical Report 2003-1-004, The University of Aizu, 28-36,
2003.

6. M. Pinak, P. 0’Neill, H. Fujimoto and T. Nemoto: “Molecular Dynamics of
8-oxoguanine Lesioned B-DNA Molecule — Structure and Energy Analysis”, Slow
Dynamics in Complex Systems: 3rd International Symposium, M. Tokuyama and

I. Oppenheim eds., American Institute of Physics, 310-313, 2004.

[ FaRRE ] _
1). H. Fujimoto, M. Pinak, T. Nemoto, K. Sakamoto, K. Yamada and E. Kume:
“Dynamical Visualization of Lesioned DNA Molecules: Large Scale MD 2),

Simulation Combined with Biomolecular Visualization Software

International Workshop in Geometric Modeling, Computing, and Visualization,
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Univ. of Aizu, July 2003.

2). BAR X, InRT7 vry o, K EKE, (LA fisE, BE 1T, B ¥
3%, “How Structure of DNA Molecule Changes if Damaged? - Molecular Dynamic
Simulation Approach” ARV A = AFEM (T aT N AT X« T
A& 2003] 2BV TEEEIZE

3. AR WX, IuxT7 vhys, RA BT, KA EK, LA fig, 2
¥, K BiEE, FRE AW, Al BE: “BMLIREIZ LD DNA ST O
Zit, -BFBAFEV I 2L —2ail&d77a—F -7 26 E HASF
AMESES, 2003412 A, 5

4. SHEOFBFE :

BERCFE B OBELFF D DNA 4 FICR§ 2EEEERIC L 238 HED
MFEZM L CERT 2, 16 FEIIEEBRLEDLYIab—Vva vk, BR
TEBREORELRAICELIETERT 5, £z, BEMBRMRICEEZEST57
I BHMNOREERITI, bl BEEEORDOEM THL, 7Y av7—Firk
HEEOUIMHBRICET AV I ab—ya VERBTA, ZTOEHDIZ, D I ab—
a VMRS FEUEE T 1 25 L (MOPAC) 2FAL-BFHFEMI IaL—a
VEBATLERETH D,

CTALOHBETVWTNOEERFREREAVNELT570, RFORBIFHEH S R
TLETSICERT2ZEETFELTWA,
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48 RIBEBTFMERGRAR L 5 —
481 EHBRPUHEFRAET L -SBRAORREDEN. ERER

SR EDBRR
T iR B 7 L —
BE B
1. FIAOHME (BH) :

RYEFIERRBASRE 7 — 7 CiE. KBRS FINEEREHE (J-PARC) OHEEER TH D
WE - AMBEERER RO JICRE T DB FIRORET - BR 21T T
B, ZOFHEFROPHEFHREERESELATEIKEET V—FDORELEERL T
BT 27012, K2k 2EBEERZEE X TRHOMEIT 2 — FORIELITV, 22— K
DEDELHR L RICBRERGT OB E R > T\ 5, AN CIL, MR ER
7T L— SR EEE U7 SIRTATE T V2 ERT 2720 RO IBE ST %
RODIDIHEFEEZZLRIT, EEBROEREHE2EE LS — A2 E T
BUENRD DD KRB FIFEBORARRAIRTH D,

2. FAORE - R

TFV r—3 3 = KT SR8000 (241 A M= XN TV BRAD 3 RTER
{AfRHT = — N STAR-CD ZFI A U CEREVARNT 217 - 7=, f#HT = — R ORRGEA Ot
FTIEERET V2B Lz SIRTTOTMETT L, IR OBITE 7 LIEE
BROHEEOBFLBE L2 3RITETFTNLE LT, MEICEERYE2 50, &
& - FAROBGERAIT & U CEHEETo 72, T ET L ORTEIT, 510 545 100
TN EZWED (FRIZEHRETT L), N0 E 1| 7ot v TElT 2 L5
BEERAMSERE D, FDID, 4~8 7 ut vt a AN THRHRWFIEE 2 E
L7z,

FRE 14 S5 F TP EFRICRBET 257 L—% (M1) 055, REFE
WOFEFHERET L —F 2 POICEREREZEA LKL FIRIEEREZITOL. A
BMADTNGZERAONICT D& L HIC NI L DIRNG L ERER L L<HHET S
L EMR L, VR 16 FEIE, EMFCRBIRELZHFABROBEEET L—
Z 2PN, B S BERE LS TFRT 5 ETEEL R BEREICE L TEREW
fRET 24TV, U TOfRRE/.

- BEABRLZEAL TKIZ L ARHRIEERZITV. BRERIRCIRIOER 7 2 fHEik
REBBAOTIBERA ST D L L BIC Bk - ET V2 AVTZRITER
RERBRYR<BERLE (R2),

o BEAROEmICHRE Lzt —# RUBERIC L > CTAREmRmOBMRER - ER
IR, b —F ORBAGEG U BITET VS L AT 21T o 1o iR, #F
PHEAERBEON 1/2 Liaolz, ZiUT Lo TAEENT 2 — FIZ X BiREFFRILE
BRICIEE <M SN D72 0REMORKRE & 2D, =720, ZemE LRl A
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ATWBED, A% S bICRELY B LR EED B LERD B,
SEDERE R, BROARTT L— ¥ OBRBIAEN 21T - 7R, PHETF2—
PDERTHRMEMET 5 - LARRTEE (03), ARBICE>TEF L—
5 ETAR 2 ISR E . HES3RIE OBLA D b A B £ IR A L, RRA0Ic BUERLE
BT ETH S,

3. FIADMRE (¥&. TLARR. wXH) :
1).T. Aso, M. Kaminaga, R. Hino, M. Monde
“Thermal-Hydraulic Experiments and Analyses for Cold Moderators”
11th International Conference on Nuclear Engineering (ICONE-11), Tokyo, Japan,
April 20-23, 2003.
2).T. Aso, H. Sato, M. Kaminaga, R. Hino, M. Monde
“Thermal-Hydraulic Design of J-PARC Cold Moderators”
16th Meeting of the International Collaboration on Advanced Neutron Source
(ICANS-XVI), Neuss, Germany, May 12-15, 2003.
3). BRAER—. (oEERE. WA, BEFEARR. MHBR]
“RZRERE M TR RS & TU RO A5 O BARED SR N OB AT R4~
A AR S S KIS EASCE, 206, p45-46, HIZ, 9 A 19 A (2003)
4) . BRAER —. VoREE. MOKTERS. B EFREOKRER. PIHBAN
B IR A AR OERE R EE  — Rk BMRE TR ER -
AREERFLSEERES (FHE 2003) #HEMARICE. AL13, pl3-16, FHE. 10
A 318 (2003)
4. SROFABFE :
BEFMORBEZ L 2720, ERZ @ U AR 2 ke L TITV . TS0
RELEIT D,
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482 BHWPBRPUEFRAKRY -7y FRUAEEMESERND 3

RITE TR EIERAR
e R I —T
g 1
1. AROBE (BEH) .

P REERBASE 7 v — 7 Tk, KMEB TILERFE O PSR CTHIME - &M
HZERMERICRE T 2EBORRBBRE 21To TV 5, FFlC, hEFHERRICKRE 2
FEEEZBKREBE—5 o b EGRGEMIZOWTILEEM 3 RITBIRENART 2 £
L. ZORREZEICRF 2T TWD, KT CIX, BHELERBERAEE L3R
O ET NV EERT 51O FENEL . FEBROCERRBEELER LSS
—RAEEMTHILERD D DR FIEFEHROFANRLERAIRTH D,

2. FIAORNE - R
77— 3 o — /KRN SRB000 |24 A h— /L X7 TN B STAR-CD 2 AT A
ZFIA LT 3RITBREMRIT 21T o 72, T RITKRBY —F v b FEERBHM
HEFREGTBHEM TH D, BRROREOHFIEREEHE 2 5720, B - kDR
BRRARNT & L CEE AT T2, BT ET VOB TFENABY—4 > F 5180 F&
N, FEETRGEM K9 170 TV, FEREETBEM K130 e LB WD, Zh
LOMENTE 1 Tat Y TEMET D LAEMRRARKRE 2D, Zokd, KW
HHERIA L COWFIFEOERFBRBOEMIIAAIRTH 5.

FRE 16 FEEIILLT DO & 5 EREH/ 2 Z Lk,

- KBE—S o bESRE (W) XRAETIEBNICHEERT 27O AR/T 25—
LOREERE LTz, ZHITHEVWKBEY—5y MIEUBERBORG (REEE
A BEDoTZR, BUREMBITORR (K 2) O EERORBEE S
TRAFMEEZHEL WA L EZHLMMNI LT,

- BEBREOBEADDEASRROEFMESHHEEM AR (K 3) OREMNRELLZIL
O, BIREVENT A EhE LEGEM OIRE (K 4) BEEHEHEZHREL WL L
EHBLMILE,

3. FAOBE (&, TLAER. ®BXEH)
D S, BRASE—. BIAT. BEERR
“RERER R Y IR A JE RS A& TUBOEM A 2 O B EVAR T
KGR SRS, 207, pa7-48, HIZ, 9 H 19 H (2003)
2) R, BRAER—. BT, FERFEFK, B %8 K80
WA X AT ERBOEM BROBIRENRNT F 1], A XU REEOKRE
JAERI-Tech2004-18 (2004)
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3). EHEIE, WJIATIT, MkFER. PEBE. KTHFE, HEEKES
“KERERER IR KER X — 4y b OBRENREMT”
AARRFNFE 2004 FHEOFELSEEESFE 1 4. K30, p228, i1, 3 A 31 B (2004)

. SROFRAFE :
fEsOBERSRMF 2 RES T 272D OBBER Z R T 2720, MEBSHEEE EE DL
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483 BBRARPHEFIRABKIRS—T v ~DOEEESERENT
PEF R AR S N —T
R -
1. FIROHME (EH) -

P RRBASE 2L — 7 CiE, KIREE RS IMEERETE O MR ThH S WHE - A
BEERMERLBR T IOORMEEN—H L L THEERI21To T 5, BIC,
HFHEFORERTHHKRBY —5 v ME Lus OSNVABTF E— AR AR T RO
WRRBIC LV EAENREEL, #—7 Y NERICBRZATEE22 (W 1D,
ST, =7y MVEROEEREEZ G5 T, KRLAGOBEIFHZZEL
TEABOEENZ TR T LOFEELRBETHY . FMRBIEEMT 2 ERL. £
DFER % BITRET 21T - TV D, AARIT Tl BHERERR 2 8 Lizfiftre 7 L
EEMAT TOBEREENE L BT E— 2 FHECKBOREHEZNPERFMHE
EER LSRR — R EHT DLERH DRI FIFHEBEOF A LERRIR
TH D,

2. FIRORE - #R
SR8000 {ZA A b= SN TV O HEMREREIZ L SEBEMHT=— F LS-DYNA &7
TV r—a NI VA P ER TV LS-DYNA D7 Y « ARk J-VISION
& EFIR L CERIEERRNT & £ 07 — Z B E 1T - 7=, MRITEHIR R ITKB Y — 7 >
NERTHD, BRETEAY = VER, KBiF6emEY )y FRERTET VL, &
cNVEREYD) v FEROBEERMT E L TEHEE2To7 (X 2), BITET VI
Z—7 v NEBROBMAFR - NFHXHMELBREL T FENIRLCERL7-D 1/4 F
FHE L, BREIKEO Y ) v NEFRN 66.3 TERTHERDO Y = /VERN 6.2
FERTHD, ZNULOENE 1 7at vy TEMT 2 LEFEMRSERE RS, £
D=, KEWFHIFHEMZFIH U COWFIEEOFEMA G ERF R OFEM I IR X T
Hb,
TR 16 FEIIUTO L > BEREED Z L3 KR,
REZ2 E— LB RRERD D7D, BREARFTA—F (R 3) CRAIEHZ®
BL7- (K4),
 ORNL %% LANL ODOFSFINEEER2FIH U CEE L 2 ENEEE DT T VRO ERE
RETERMNT L. EURKBORELFEAZREFMmIC KB L. (K5),
EREREZKR LU CKBY 7y NEBRICRETHIEBCHEZERT 572D, ©
—LABEREAFT OB FE—LOBRERE Lz, ZOEEDBRET, IER
R CEBR R U — AL U TEESRILE D R E— RG22 1T A—
P —~_A L, BEORE—2FHFZALRI L (K6),
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. MRAOKE (F&., TLRARR. BXE)

L). mEE—. BIUET. ZJES. € oft
KREPERERIZ I D~A 70y NEKZEENCBET5EL”
HARF AF2fCEICGE, Vol. 3, No. 1 (2003)
2). 5EHEXR, FEE—. FNE—. BIUET. BHEKRER
“KBEF—7 v et E L@ EERAR T 2 — FOBRR”
FHE T34 Transactions of JSCES, Paper NO. 20030014 (2003).
. BRE—. ZINER. BIUKT. £oft

“U—5 v NEIOEERE R OFmimic 8+ s &irg s
JAERI-Tech2004-028 (2004)

1. aRE—

“WBIEAKE S —7 v N DEINRCEIC B O BEEEICRET o5
FALERSC, FPIRFE (20004/5).

. SROFAFE

S, MEHRNUOEELRBE» DI v a = I THREND E— L HFE2EI,
Z—7y MVEROBERFG CHEE L ROWEEMN (RAR, BB, REET. ete)
ZRRAET DT DM ERERFEERET DHOOMFT L KRHATTFREESN S F v
7= a vOREZEE LI, LY OKRERBITET L (8100 TER)
WX DRI L 72D,
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49 HHEFFIABREE S 7 —
49,1 Large-scale molecular orbital (MO) calculations with
the Gaussian package
(Hovr7r7alZ nefniz KRS FHERE)
A R E R REART AT SE L — T
Fabio, Pichierri
1. FAOHE (BH) :

Density functional theory (DFT) calculations have been carried out on the
giant molecule cucurbituril and its sulfur analogue (thia—cucurbituril) in
order to investigate their electronic and molecular structures. The results have
published in Chemical Physics Letters and presented at two workshops dedicated

to large-scale quantum mechanical calculations.

2. FIHDONE « #5282 (contents, results)

DFT calculations have been performed on a giant molecule termed cucurbituril
(from the Latin cucurbita). This molecule is a macrocycle whose structure
resembles that of a pumpkin. Although the atomic structure of this molecule has
been characterized by x-ray diffraction analysis, its electronic structure has
not been investigated yet. Parallel DFT-MO calculations with the B3LYP/MIDIx
method have been carried out on both cucurbitutil and its sulfur analogue
thia—cucurbituril, which has not been yet synthesized. The optimized molecular
structures of these two molecules are shown in Figure 1. The molecular structure
of cucurbituril agrees with the experimental structure. The structure of
thia-cucurbituril is similar to that of cucurbituril and both structures posses
D6h symmetry.

Figure 2 shows the frontier molecular orbitals of cucurbituril and
thia-cucurbituril. The HOMO (Figure 2b) is localized mainly on the glycouril
moieties while the LUMO (Figure 2¢) is somewhat delocalized along the
macrocycle’ s perimeter. DFT calculations indicate that the HOMO-LUMO energy
gap of cucurbituril is about 7 eV while the electron affinity is negative and
close to about -2 eV. These results suggest that cucurbituril is exceptionally
stable from a thermodynamic point of view and resistant to further reduction.
As a matter of fact, electrochemical experiments performed on the complex
between CB[7] and the methyl —viologen dication (MV) show that only the guest

is being reduced
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3. FIADOHKE (FR. TLRAER. wXH) (references) :
1). F. Pichierri,
“Density functional study of cucurbituril and its sulfur analogue” ,
Chemical Physics Letters, 390(2004)214-219.
2). F. Pichierri,
“Molecular Nanotechnology with cucurbituril”
IMR (Institute for Materials Research) Workshop, XAt K=, 1 0H5H (k)
—6 B (K) .
3). F. Pichierri,
“DFT studies of cucurbituril macrocycles”
International Workshop on  “First-Principle Quantum Methods and

Applications to Dynamical Processes” , HAt K%, 1 0H 128 (k) .

4. SEDOHATFE (plan in near future) :
In the near future I plan to extend the calculations to important derivatives
of cucurbituril as well as to some of its inclusion compounds. Furthermore, other
interesting molecules, such as porphyrins and giant hydrocarbons, are being

considered for theoretical calculations with the Gaussian package.



JAERI-Review 2005-008

dCC

1 . Optimized molecular structures of (a,c) cucurbituril and (b, d)
thia—cucurbituril macrocycles. Color code for atoms: red (0), blue (N), grey (C),
and yellow (S).

2.Frontier molecular orbitals of (a—d) cucurbituril and (e-h) thia—cucurbituril

macrocycles as calculated with the DFT methods implemented in Gaussian 98.
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492 EBEDORFHEEBFHBPOCOHODFALFFEZAVETHRA

Y BRI R I —T
O EE-F
1. FMAOHME (EH) :

BROBEE2T25 N7 E MutT OEERROBEL AT L2720, EE7 U —
O MutT, BAMEORWEE L OBEE, BitEDERWEE L OBEEER LIZONT
FFRNFFHEET o2, ZORR, HEIZED MutT OE&EZ2S0EARENSR
B ENThot, '

2. FAAORNE - R -

BAEMtT I, BREEOFEIE L 725 8-ox0-dGTP 2K RS 2EEZE TH D, =
? 8-0xo~dGTP X DNA D#f & 725 dGTP BEME L= H D724, #iEDS 8-oxo-dGTP &
L<BPTWE, L, MutT iFmEEZ REEEHOEIZLI D BT, 8-0x0-dGTP
ERRAGEELEA TS, ZOBAENOEITEE OB ECKRRKAEDOEVWET
TIEFBATE R, B, BELEALTVWARWVT Y —0 MutT &, EH 8-oxo-dGMP
LHEE LIZBEA D MutT OFEEN X#AEREERIT T &, feRicddiEz2a
FRAL L DI RESEELEL TNDZ EBnhoT,

Foxid, ZOBERMPBROZEERRICBEERS 20 TRV EE X, BES
ENFZEET ) —D MutT & 8-oxo—dGMP & DEAED MutT, XHIZZNbH 20
MutT O¥EEZEIC L THEEIDHIH dGMP L OBEAEOET L, 7 U —0 MutT (2
B KBRS IV ETANELOWTHFEINFEHE 21T 72,

ZTORR, EERICKREBEL LT L ELNAHSITEE Y V—DRETHRE
SELWTWSEZ &, MEE T MutT & OREARIZERE 119sn ORIEOm X 13 ED

V. ZORHEED WutT & OHEFAENZE(L L, 8-oxo~doMP & DA TIE MutT
EEEZBACRETEE L TOS A, dMP & DBEAEDIFIZIT, T2 EE2H
TTELI LRIV Loz, ZDFEE 119Asn O X OFEWL, 7 U —D MutT
WEEZKRREESEZRETHLREZ -7,

3. FEAORE ($2. TLRAKE. B
TS FESEEID L B WutT O 8-oxo-dGHP SRERME AR |

MOE®RY, RE, L2EHA,. LY+, BEL. BAEMHEFESRFE4LL
E#E£200 3494

(3 FBI RIS X B MutT O3B 5 BAE R BEARA |
WMOEST, AEE, LREM. ILHROY T, BEK.  OTREMES Ak
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FEAT IV RAEHEE B EERMEE 20034124
[Study of recognition mechanism of MutT by molecular dynamics simulation]

M. Higuchi, H. Ishida, A. Kitao, Y. Yamagata and N. Go, Frontiers in

Bioinformatics: Structure, Interaction and Function 2 0 0 44 2 H

4. FIROMR (B, TLARR. WXH) .

A, = b E—RHHT LI EEORS LRI BTV, MutT OFEH
OB E NG LBRIMEE & 2BET 5 2 & TS HIZFHEMICRND,
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493 Simulation of the functional domain movement
the enzyme alcohol dehydrogenase upon binding

the dinucleotide NAD
(NAD #8410 L B 7 L a— VK EBEEOBRESMI S A F IV A Ial—Ta )

BErAEmiE@tr o v—7
Steven Hayward
1. FAOHME (B4, Summary) :

Molecular Dynamics simulations were performed on the ITBL supercomputer
to simulate the functional domain movement in the eniyme alcohol
dehydrogenase. The functional movement is a closure of one domain upon the
other and is induced by the binding of the dinucleotide, NAD. The simulations
show that a specific interaction between Arg369 and the diphosphate of NAD is

involved in inducing closure.

2. MAORE - ¥R (Results) :

The purpose of the work undertaken was primarily to test the model by
Hayward (1) which suggested that for this enzyme NAD binds first to the small
domain and induces closure by interacting with specific residues on the large
domain. Figure 1 shows the movement of the large domain relative to the small
domain to which NAD is bound. Our aim therefore was to simulate this
conformational change. Normally, a ligand-induced domain movement of this
nature could not be simulated because the event of ligand binding to the protein
would be beyond current simulation times. However the sequential model
proposed by Hayward suggests a two-phase process, the first: NAD binding to the
small domain, the second: the interaction of NAD with regions on the large
domain to induce closure. It is this second stage that we originally thought would
be within current simulation time with the kind of supercomputing facilities
available at ITBL.

The simulations were performed using AMBER 7 Molecular Dynamics
simulation software package. The size of the system was approximately 70000
atoms. In all six separate simulations were performed on alcohol dehydrogenase
(ADH) spanning a total simulation time of 5 nanoseconds. Two simulations were
performed on ADH in the absence of NAD, three with NAD bound in a single
subunit (it is a dimer), and finally one with NAD bound in both subunits. All

simulations were started from an open conformation. Partial closure of the
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domains was seen in the wild type simulation with a single bound NAD.

As seen in Figure 2 the observed movement was found to be very similar to the
experimentally determined domain movement. Formation of the Arg369-NAD
salt bridge was seen to occur after about 100ps, some 100ps before full closure
was achieved, suggesting that this interaction plays a role in inducing closure. In
order to test this two further simulations were prepared, one a Arg369Ala mutant
and the other an unphysical mutant where the side chain charges on Arg369 were
“switched off’. Both these simulations had a single NAD bound. In contrast to
the wild type simulation no domain closure was observed in either of these
mutant simulations thus verifying our conjecture that this interaction is involved
in inducing closure. This would be the first time that a specific interaction has
been found to play an important role in inducing domain closure. However, our

analysis is continuing.

3. FAOEE (&, TLAHR. WX

(1) S. Hayward, “Identification of Specific Interactions that Drive Ligand-induced
Closure in Five Enzymes with Classic Domain Movements”, 2004, J. Mol. Biol.,
339, 1001-10021

The work has not been fully completed yet and therefore no paper about this
work has been submitted for publication. However, I am completely confident that
a publication will be forthcoming given the importance of the result. The work
was presented at the annual “Bio Colloquium” at the University of East Anglia,
U.K. on June 3, 2004. I also presented this work as an invited speaker at a
Summer School on “Advanced Modelling of Biological Function” at the
International University Bremen, Germany, 7-13 August 2004.

4. S#OFBEFE Future Plan to use JAERI Computer) :
No immediate plans.
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Figure 1

Experimentally determined movement of the large
domain relative to the small domain as induced by
NAD in liver alcohol dehydrogenase. The
coenzyme binding domain (small domain) is
coloured cyan and the catalytic domain (large
domain), orange. The bending regions 176-177,
290-301 and 315-317 are coloured green. The
fainter depiction is the open (PDB code: 8 ADH) and
the stronger, the closed conformation (PDB code:

20HX, chain A). The hinge axis is shown as the

white rod, NAD is in space-filling model, and the
backbone atoms of residues 317-319 in ball-and-stick model. The movement of the backbone to form
hydrogen bonds (indicated by dashed lines) between Ala317 and Phe319 and the carboxamide of NAD
appears to be one of the main interactions driving domain closure. The region 317-319 is located at the
terminus of a strand of a P-sheet and the carboxamide group of nicotinamide is positioned as if were
extending the neighbouring strand which terminates at 11e291. In this sense the carboxamide is mimicking
the backbone of a single amino acid residue. The other bending region, 176-177, is there to help control
the domain closure by creating another hinge point. An analogous mechanism is seen in

cAMP-dependent protein kinase in its interaction with ATP.

Figure 2

Projections onto the experimental domain 1

movement. Top figure is for Monomer A to 05

which NAD was bound, bottom is for

Monomer B which remained unliganded.

Projection

AR

1 . 1 L I . 1 L
200 400 600 800 1000
Time (ps)

The black line indicates how far along the
experimental domain movement the

simulated monomer has moved and the

red line the extent to which it is in the

correct direction. Trajectories start from
0.0, the open domain conformation. If both
lines achieve 1.0 then the domain conformation will be identical to the experimental closed

conformation.
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410 TmEEHEE L ¥ —
4101 AUDADSRAI—DDEFT A FIDRICEET DEIE
By L—Y3aY
BB RIS HEHF T —T
M EE
1. MAOBE (BH)

HBIRB RIS HIFE 7 N — 7 Tlid, BIKIBERENRIE~Y v AE2H LW E L, k%
FISRFFEA T I RACBITHEFHROMBHALBRE LT, BFRE2ERK L T35,
TOHITT Biv a2 b—va EERER DB EDOTEETHI,
LWEFYIalb—va VFEORRBRLITo-TWSE, ZZTENY VLAY FREZ—H
DRFHFFATITRERLL, TOBTFHREELI AL, KEERV I 2 L—v
a v EToT,

2. FIAORE - #BR -

NV TLFRE—HR FLEFREICNT v T INTERTFORBEY A F I 7 RIZ
DNTYIalb—var&iTolz, N VLADBTHAEETLZD, ~V T LDE
B REES L bad ReFBAFETRY RV, RFOBEFRESXETFRKET
BOBOIFLONATY y FEFUIa2b—a VELBRL. ELLTVPP50
OO0%FMLTUEINFHELITo T, KEERETFF AT IV AV Ialb—va Ui,
REWGHFEBORAIC L W HIH TETHRTH S, AL LT, B1iz~)Y
UL TZAF—DRMIIBLAE LD Y U LRT2EFICE NSV ATEFH
BIRBICHE L2 EDFAFI I AT, ZOHE. BED Y U LRFRREL
bV LRFE 1B ERE, Ke =XV A T Ly 7 REAKT D, £ORRM A
F=NVEBLEYaPROF—F—TRID, ZORRIEIT = 5 ML —F—F
ERER EEMHMIZ—T D, /-, 77 RFZ—FOAN) T LRFIIZFOEFHIRD
TEOIZ, BIEDO XL D IERE S OVNBEBMTEE, ZOXIIZ, NV VAT TFTURE—|Z
BT 2bEL AT I 7 ROV T BOTHEHKRECETHREZBRAIT I Z LN TE R,
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3. FIADOHR (2. TLRARR. ®BXE) :

1.

2).

3).

4).

5).

6).

7).

8).

9).

T. Takayanagi,

"Ab initio calculations of low-lying potential energy surfaces of the HHeF
system," ‘

Chem. Phys. Lett., 371, 675-680 (2003).

T. Takayanagi and M. Shiga,

"Photodissociation of Clz in helium clusters: An application of hybrid method of
quantum wavepacket dynamics and path integral centroid molecular
dynamics,"

Chem. Phys. Lett., 372, 90-96 (2003).

A. Wada, T. Takayanagi, and M. Shiga,

"Theoretical simulations on photoexcitation dynamics of the silver atom
embedded in helium clusters,"

J. Chem. Phys., 119, 5478-5486 (2003).

M. Shiga and T. Takayanagi,

"Quantum path-integral molecular dynamics calculations of the dipole-bound
state of the water dimer anion,"

Chem. Phys. Lett., 378, 539-547 (2003).

T. Takayanagi,

"Theoretical simulations of dynamics of excess electron attachment to
acetonitrile clusters,"

Chem. Phys., 302, 85-93 (2004).

K. Yagi, T. Takayanagi, T. Taketsugu, and K. Hirao,

"The effect of spin-orbit coupling on fast neutral chemical reaction, OGP + CHs
- CH3z0,"

J. Chem. Phys., 120, 10395-10403 (2004).

T. Takayanagi and M. Shiga,

"Theoretical study on photoabsorption dynamics of the K atom attached to
helium clusters and the solvation structures of K*He, exciplexes,"

Phys. Chem. Chem. Phys., 6, 3241-3247 (2004).

T. Takayanagi,

"Quantum-classical wave packet calculations for the O(1D) + N2O — NO +
NO/N2 + Oz reaction,"

Chem. Phys., in press.

T. Takayanagi, M. Shiga, and T. Taketsugu,

"Development of a three-dimensional ab initio potential energy surface for the
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He-Cl2(X) system and its application to solvation structures in the He,Cls
clusters,"

J. Theo. Comp. Chem., in press.

4. SEOHBFE
BRloZe L

M1, NV ULy TR —ICREAMNE LEKREFORMES A FI 7202 0 Caphfo
BB, KEFEZEFHICRETS L. ~V VARF1EZZ5 2RV T, K¥He =% 3 A
Fvy I ABRER LI ERbnD, £, 7 7RAF—FO~NY U LARFITRIED XD
ICEFHICER L TV 5,
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KEFRIAFEI T
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1. FIAOHE (EH) :

KETFRY AT DRI N—TTHHOA TS, BFHIEEREICLERBETE L
EBRE RO OO OB ELIT-> TV 5, BEICIZ, Cs BEF O 2 X FRiEimE
EKEFD 1 NHFRERED 2 2IZOWTOREERITo 72, V—F— UL ROBREBE
KRS TRER L - — L RAOBREZBRRTL2OXBHTH Y, "L RERETS
BEONRG A—4 CULAE, ©—78E, Fv—7EE, OV ABORRBE, %) »
FhEIRBIZE X DR BERARIVLER D -2, T, BEFHEBEREZEZ TVWEDOTYI
2=V a Y EBEFHRERY ANDILERD -T2, FO1-0IZ, BREE 2 VF 4~
H—FRRAREEEREITOLERSH D, ZOOIZWHIFEROFR A RDIZEIZIL -
7=

2. FADRAE - #R -

— PGP TCOEFAFHNRFRBLHAET DOV Iab—vara— RERE
L. SR8000 ZFIMH L= FIFHEEZITo 7, BEBNCIE, A UVEUESRLTZ 2 DOHER~
®ﬁﬁﬁ$%ﬁﬁb\wa%%ﬁiof%i@%t/ﬂﬁ%%m@ﬁ@%ﬁﬁ\@Rm
HIRREZ KR T L NV RAOBERE T, £, BREOHENIZOWTERT S0
FRE (phifERIz hﬁéﬁﬁbloguT)w%%%”‘zEm%otm m%m@%/
— RV RATAOFAICEY . 20X 5 BREEFE L2 ZEENT S Z LAk, 16 BTN
T@;Q&F%%%é emm%to

F X =T DD TRV 2OD VA% Cs R FICIRET LTz & &0 2 TR aE

ko THEREINS 7DBI2)E TDGBR2D 2 >OFEHROHE 4 {To 7, FEIT2

DDV A DNFRZE L BIERR 2 b S B TRIREIC SO WD TREN T, ERFER L DOt

A1 TH5B, IDbmARND X 92, (LHELXFAGH TS 2 & THEDEM~D

2SRRI 2§ 2 L B3k D, 2 2D RV F—2E L R EHERER I H 5 rFH

Y LERMTRIRTE S 2 L2ERNICPE L. ERTELETS 2 L2 %R, &

BIZ, ZOFETE—IBELZRES LTV oEHEDOVIab—TarbiTols,

BEPKELSRDIEONFHERELLEARARE 2N, BRELVEIRZY . &

GW/cm2 282200 TRECHEREIV L RELREELEXZ2EMHE o, 2

ED., 20079V ADNIEZE L BERMBZRET 57207 Tk, RBEFERIC BV TO

BRITHE W L2 BEFHEIC L > TRBT 5 Z LK,

FROX D BEBEFRR CORBREMREBIZT DO HEL LT, 2RF ¥+ —7

ZOFAEERLEEI I 2 v—va v ORRE2EIC, ETEROBRRLTo7-, i
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L= DR ERME A LICRT 5 ERGENBRETETHS 2 L Sbhot,

3. FIAMEE (&, TLAER. X% :
1).K Yokbyama, Y. Teranishi, Y. Toya, T. Shirai, Y. Fukuda, M. Aoyama, Y. Akahane,
N. Inoue, H. Ueda, K. Yamakawa, A. Yokoyama, H. Yamada, A. Yabushita, A. Sugita,
“Optimal control of ultrafast selection”, J. Chem. Phys. 120 (2004) 9446.
2)FEEY. “OFOBNFRBICHTIETHIE. BE5EXRETREZEHEL VRVY
A, 20034114, A&
3). BRI —, SFTa B E  ZRAKEIE . James Koga, BIFFE. B, FHZEH. Zou Shiyang,
VP —BIZ X D5 TFOBNFEEFHEOEROHE” | Fs5EXETRZEHEL
ROTAL 200341140, K

4. SEROFATE :
KYVBHEOKREWR (GF. BERAL) AT IEFHREBAROV I L—vay

ke L TEMBT 5 TE,
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1. FIFROBWME (BH)

REFRZEREE S F— T, (Pl L 22RIGHE 2EBEER70Y=27 b0
—D& LTRESIT TS, EFTEBIHECBRA»LYE T a Yz MNIEELTEY,
ZONBIIECRO=Z-2TH D, DILERISDORT o v VEOHEE, QLFERIGDE
#MEFYx7 MIEE, QL—V—IZ L A5ERKIGHEER, 2 b0ERmAEIIVTH
HLIBO TR TH D720, REWIHEEROFEAILEL RS,

2. FIAORE - #HE -
WAEEIZFIA LT 5 KRB EHERS L, BIFERFZEAT O SSCMPP 72 & TNZ SSCMPPH & A7 AT
b5, FROBLVOQOTu V=7 N TIRRABOHELZERETTILERHSER. Zh
LOWHFE L AT LERAND L, —DDFEEZ—DD CPUILEIY ¥ TAHZ & TEHKDF
BARRRCETTHZENAREL /25, &V bIT SSCMPPH & 27 A% 720 18 % D CPU 2> 5
ROBWFFEH T, A7 Vs MIATIEREIBRD TREWV, UF, £70V =7

MZOWTHEEIZER NS,

FuYx 7 FOTH., BrH, RO TIZ K S geometry (2% L CEERRED b ke
EFTCEODEFHITRAX—%EEE ab initio P FPUEEIC L VEEAE L, MBIz
AYRTAZERIVRT Uy VEBEZBELE, BONTEEEREBORT vy /L@
ERAWT, Bl ¥ RERSOEEEE 2 BHREERICIVFHELZEZ A, Table 1 TR
LEESICEAEEFEFICRD—BEBRR LN, ZOFRT Y VEDOERIBRINT,
Fl, TITHOLNERT U VI, R, VP —IC X ARUGHIEEE 2 Eic R
TE 3,

Tudxl FOIZEW T, CH,CHO 35 L UYHCOOH D Y- ARBE R it Z B89 5 direct ab initio
molecular dynamics BtEH #1T-o7-, ZDOFEER. Fig 1 1R L7= X 912 CH,CHO D AREEA R
DTRNX—SEUNZOWT, CH; 13IRE), BlEEE bIZRE SN2 dloxt L, CHO IZHRENH
BlIZEN2WREEREIRIRE INS Z ENTFRISNTZ, £72, Fig. 21Z/RL7E X H1Z, HCOOH
D Z O DHFRBERTSIREE . H,0+C0 72 HTNT H+C0,, ORI E T R F—45FmITaTIHE L
BEOFRRXNZ EXTFRIEN,

7Yy P@OIZBWTIEE, REHEERICESEHRA Y VU bRRAY VRER YV
— P XV ERT B ELEERATND, A vy NIBREETPTH S,

3. MAOEE (B, TLARR. WXE):

FAORRE (F&. TVARRK, wXH)

(1) Photodissociation of Acetaldehyde, CH;CHO — CH; + HCO: Direct Ab Initio Molecular
Dynamics Study
Y. Kurosaki and K. Yokoyama
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Chem. Phys. Lett. 371, 568-575 (2003).

(2) Global Ab Initio Potential Energy Surfaces for the Lowest Three Doublet States (1°A, 2%A, and
1°A”) of the BrH, system
Y. Kurosaki and T. Takayanagi
J. Chem . Phys. 119, 7838-7856 (2003).

(3) Direct ab initio molecular dynamics study of the two photodissociation channels of formic acid
Y. Kurosaki, K. Yokoyama, and Y. Teranishi
Chem. Phys. in press.
4) FEEONSIRRISIZ OV T direct ab initio molecular dynamics 75
OB 3% - Byl F— - F8 BY
SFHEERETImS. 200349 A, 5
o) Potential Energy Surfaces and Thermal Rate Constants for the BrH, System
Y. Kurosaki

Computational Chemical Dynamics: From Gas-Phase to Condensed-Phase Systems,
Oct. 7-9, University of Minnesota, USA

4. SHROFAPE :

S¥bLET 0Vl FEARICHET S0, SETERERIZEL LT SSCMPP 72 5 TNE
SSCMPPH v AT L %5FIHTHTETH D,



JAERT-Review 2005-008

Table 1. Theoretical ICVT/LAG) and experimental rate constants for the abstraction
reaction (102 cm® molecule™ s1)

T(K) Lynch This work  Expt. T(K) Lynch This work  Expt.
H+HBr—- H, +Br D+DBr— D,+Br

258 342 4.98 4.87 250 0.71 1.80 19

300 4.48 6.75 6.00 300 1.18 2.87 2.70
H+ DBr — HD + Br Mu + HBr — MuH + Br

250 1.12 2.82 3.20 159 13.6 4.74 10.8

300 1.79 431 4.10 240 14.2 6.99 16.5
D +HBr — HD + Br 312 14.9 9.18 20.8

250 1.07 2.68 3.20 376 16.0 11.17 23.0

300 1.67 4.05 4.70 419 16.8 12.54 28.3
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Fig. 1. Energy distributions of the products for the calculated 100, 200, 300, and 400 trajectories: (a)
relative translational energy; (b) CH; internal energy; (c) HCO internal energy; (d) CH; rotational

energy; (¢) HCO rotational energy.
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Fig.2. Distributions of product relative translational and internal energies: (a) reaction 1; (b) reaction2.
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4113 TS5SZAVHFY=TalL—-Yy3Yy
RGeS — 7
Alexei G. Zhidkov
1. FAOBME (E4) .

EOREE L — Y — LB OMEEREZFRET ZICE, VP — LTI A<DIRIBVEB
BFCEAhFa— FBRRLENRY—ALTHD, LML, BFa—FE2ERONRT A—X
LHBTELL I, £0id, ELS ERFHFLZHERTIITT, KERERT2%RE, 3
RIEDOKRBB 2L I 2 —a VBREELERD, £, A A VLONRRLBED T 07 7
ANREDPHREWMY ANDIULERS L HLTI b2 d. 2Rca— FEHRL,
L—Y— « BEOHREEROHEEIT -1,

2. JIRAORE - #R:

WEH (TR, 77 X~<) TOEBREL—YV—OHEERLHET 27-D0 2 RICHF
a— RERE L, BEFOBEFIFEBREICRBV CHSIRELZ1T-o 72, ERERZE<
TLV—AERANTWAE®I, FEEREZ/NS L, LALEWERE CEEEBHTZ
ENTED, (77, RIFa— FPIREBEBRIZL 24 T MLOMELZTY Ah, 3 EEZIT-
Too UTIEREFIZONWTHET 5,

H—DU—P—% T T XFIZER L, 7T AFOEF N L —P BRI AR S,
FERE LU THEBEEDBEFEBOIRGELMITANC RN L, KLFa— FE OFELEIZ
SVETLOELXEMHRLE,

TN T IR L EBRE L —OHEEREAERICI DM A b0 RE B K
BRI AN 2RI Fa— RTHE L, A VBB L—F—DEEFIZONEA
BUZEMT 2L b 6T, 77 X I L AREOBEBME I, L—F — DS
TEFEEL VYV —DHCERDEPFRTIZ ENghoTz, ZHiE, V—%—D
BREEI LT, A AV BWOBATRKFEIN/ NI NWZ ERNRERTH B,

c BV —ME I NN T RIT o ETFIMEERRO LM 0TV, 77 X~ EE
1.4x10%m™) T, 2RIEV I 2b—va 2TV, ERERZ2FHRT I 2RENH. &K
R NF—35MeV DRERZB-, VT2l —a T, 2RESHITEFOMERE
BICHEL, BIRMIET = & MY, BRI a0V 2R,

3. FADER (&, TLAKR. BXE)
1).A. Zhidkov, J. Koga, K. Kinoshita, M. Uesaka, Phys. Rev. E69, 035401(2004)

2).A. Zhidkov, J. Koga, T. Esirkepov, T. Hosokai, M. Uesaka, T. Tajima,
Phys. Rev. E69, 066408 (2004)
3).A. Zhidkov, J, Koga, T. Hosokai, K. Kinosita, M. Uesaka, Phys. Plasmas 11, December (2004)
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4114 Simulation of the relativistically strong laser interaction

with plasma
(fExtfmERE L — Y —— 7 I X< HAEERA Y I2L—vaY)
Simulation group
Timur Esirkepov
1. FAOEE (FH) : (abstract)

Using extensive three-dimensional (3D) and multi-parametric two—dimensional (2D)
Particle~in—Cell (PIC) simulations, we demonstrated the effect of the reflection of light
from the strongly nonlinear plasma wake-field entailing extremely high 1light
intensification, we found the new regime of the highly-efficient laser—-driven
relativistic ion acceleration, and we developed theoretical explanation of the
ion-acceleration experiment performed by the group of Prof. H. Daido. We developed the

scheme of multi-parametric simulation using the multi-processor system as GRID.

2. FIADAZE - #R : (results)

We use the supercomputer HP Alpha Server SC ES40 (720 processors) at JAERI-Kansai and
the 3D massively-parallel and fully vectorized Relativistic Electro-Magnetic
Particle-mesh code (REMP). In 2003 we performed the following investigations.

1). We suggested a method to generate ultrahigh intense electromagnetic fields, based
on the laser pulse compression, carrier frequency up—-shift and focusing by a
counter—propagating breaking plasma wave, relativistic flying parabolic mirror. This
method allows us to achieve the quantum electrodynamics critical field (Schwinger limit)
with present day laser systems. To demonstrate the feasibility of the effect we performed
3D PIC simulations (B 1). In the simulations the Gaussian driver pulse has peak intensity
4x10"*W/cm?, wavelength Ay=1um and FWHM size 3Ayx6Ayx6)4; it is linearly polarized along
the z—axis. The counter—propagating rectangular source pulse has intensity 3. 4x10%W/cn?,
wavelength A=2A; and size 6Ayx6A;x6A4; it is linearly polarized along the y-axis. The
laser pulses propagate in the underdense plasma slab with the electron density n,=0. 09n,,.
The slab is localized at 2A;<x<13A4 in the simulation box with size 22A4x19. 5A4x19. 2),.
The mesh size is dx=A,;/100, total number of quasiparticles is 10!° ¢ The boundary conditions
are absorbing on the x—axis and periodic in the transverse directon, both for the
electromagnetic fields and quasi—particles. We emphasize that the simulation grid must
be and in fact was chosen to be fine enough to resolve the huge frequency up-shift,
exhausting all the supercomputer resources.

2). We suggested an intense laser—-plasma interaction regime of the generation of high
density ultra—short relativistic ion beam. When the radiation pressure is dominant, the
laser energy is transformed efficiently into the energy of fast ions. In order to examine

the suggested scheme we carried out 3D PIC simulations (B 2). In the simulations the
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linearly polarized (along the z-axis) almost Gaussian laser pulse propagates along the
x-axis. Its dimensionless amplitude is a=316 corresponding to the peak intensity
I=1. 37x10%W/cm?x (1um/A) %, its FWHM size 8Ax25Ax25), its energy E=10 kJx(A/1um). The
target is a 1A thick plasma slab with density n,=5.5x10%cm>x (1um/A)2%. The ions and
electrons have the same absolute charge and their mass ratio is m;/m,=1836. The simulation
box size is 100Ax72Ax72A, corresponding to the grid size 2500x1800x1800, so the mesh
size is 0.04A. The total number of quasi-particles is 4.37x10°. The boundary conditions
are periodic along the y— and z—axis and absorbing along the x-axis for both the EM
radiation and the quasi-particles.

3). With the detail hydrodynamics and PIC simulations we investigated the laser proton
acceleration in the experiments by group of Prof. Daido with multi-terawatt lasers. We
showed that the pre-pulse or pedestal (amplified spontaneous emission) can completely
evaporate the irradiated region of a sufficiently thin foil, therefore the main part of
the laser pulse interacts with an underdense plasma. Using the multi-parametric 2D PIC
simulations we demonstrated that the main pulse generates the quasi-static magnetic field,
which in its turn produces the long-living charge separation electrostatic field
accelerating the ions.

We divide the interaction of the intense laser pulse with a sufficiently thin metallic
foil into two stages. In the first stage the pre—pulse evaporates the irradiated region
of the foil. This stage is treated by two—dimensional (2D) hydrodynamics (HD) simulation
(X 3a). The second stage, when the main pulse comes into play, is studied with the 2D
PIC simulation (X 3b,c). From the plasma distribution, obtained in the 2D HD simulation,
we extract the density profile inside the region, whose size corresponds to the focal
spot of the main pulse, and use it as a typical initial density profile for subsequent
2D PIC simulations..We model the cloud formed after the foil evaporation as a slab of
inhomogeneous plasma with convex parabolic slopes in the longitudinal direction and a
concave parabolic hollow (a channel) in the transverse direction. When the main laser
pulse comes into play, the conditions of the plasma cloud are not known exactly, and we
need to study a multi-parametric problem, in order to find conditions relevant to the
experiment. The most important parameters are the dimensionless amplitude of the laser
pulse a (the first parameter) and the normalized density integrated along the channel
axis o =n(x, 0)dx/(n,A) (the second parameter). A series of 2D PIC multi-parametric
simulations, for 720 different pairs (a, o) of the initial parameters, were performed
simultaneously on the 720 processors of the supercomputer HP AlphaServer SC ES40. In
particular, we found the proton maximal energy and the efficiency of fast protons
production depending on the laser pulse dimensionless amplitude a and the target area
density o (X 3c). This promising technique of multi-parametric simulation allows us to

reveal different mechanisms in different regions of parameters, and tendencies and
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scaling laws.

SHADHE (B2, JLAHKK. WXE) : (publications)

1).T. Esirkepov, M. Borghesi, S. V. Bulanov, G. Mourou, and T. Tajima,
“Highly Efficient Relativistic Ion Generation in the Laser Piston Regime”
// Physical Review Letters, Vol. 92, No. 17, pp. 175003:4, April 30, (2004).

2).S. V. Bulanov, T. Zh. Esirkepov, J. Koga, and T. Tajima,
“Interaction of Electromagnetic Waves with Plasma in the Radiation-Dominated Regime”
// Plasma Physics Reports, Vol. 30, No. 3, pp. 196-213 (2004). [Translated from Fizika
Plazmy, Vol. 30, No. 3, pp. 221-240 (2004).]

3).S. V. Bulanov, T. Zh. Esirkepov, J. Koga, T. Tajima, and D. Farina,
“Concerning the Maximum Energy of Ions Accelerated at the Front of a Relativistic
Electron Cloud Expanding into Vacuum” // Plasma Physics Reports, Vol. 30, No. 1, pp.
18-29 (2004). [Translated from Fizika Plazmy, Vol. 30, No. 1, pp. 21-32 (2004).]

4).K. Matsukado, T. Esirkepov, K. Kinoshita, H. Daido, T. Utsumi, Z. Li, A. Fukumi, Y.
Hayashi, S. Orimo, M. Nishiuchi, S.V. Bulanov, T. Tajima, A. Noda, Y. Iwashita, T. Shirai,
T. Takeuchi, S. Nakamura, A. Yamazaki, M. Ikegami, T. Mihara, A. Morita, M. Uesaka,
K. Yoshii, T.Watanabe, T. Hosokai, A. Zhidkov, A. Ogata, Y.Wada, and T. Kubota,
“Energetic Protons from a Few-Micron Metallic Foil Evaporated by an Intense Laser
Pulse” // Physical Review Letters, Vol. 91, No. 21, pp. 215001:4, November 21, (2003).

5).Sergei V. Bulanov, Timur Esirkepov, and Toshiki Tajima,
“Light Intensification towards the Schwinger Limit” // Physical Review Letters, Vol.
91, No. 8, pp. 085001:4, August 22, (2003).

4. SEOFABFE : (future plan)
In the future we plan to use multi-parametric 2D PIC simulations to quickly find the
interesting regions of parameters and to perform 3D PIC simulations for the best set oa
parameters found. With the 10 times more powerful supercomputer we will be able to catty

out the multi-parametric 3D PIC simulations.
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1. (a) The electron density: plasma wake-field driven by the short laser pulse (not
shown). (b) The electric fields of the driving laser pulse and of the source pulse:

reflection, frequency up-shifting and focusing at ¢= 16,18,20,22x27/w (top-down).
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2. Laser Piston regime. (a) The ion density isosurface for n= 8n. (a quarter removed
to reveal the interior) and the xcomponent of the normalized Poynting vector ExB in
the plane y= 0 at ¢= 40x2z/w. (b) The isosurface for n= 2na, green gas for lower density

at ¢= 100x27n/w, the black curve shows the ion density along the laser pulse axis.
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-y (um)

X 3.

(a) Plasma density distribution in the 2D hydrodynamics simulation of the 5 ‘m foil
irradiated by the pre-pulse at t1 = 3 ns. The black curve for density along the symmetry axis.
(b) 2D Particle-in-Cell simulation of the plasma in the dashed box shown at the frame (a)
after the main laser pulse passed through. The contour plot of the Ta*2 density (gray lines),
and the proton density (grayscale) at t = t1 + 1 ps. The density is normalized to the critical
density. Black contours for the magnetic field values #5 = 05,1,2,3x107 Gs (solid curves for
positive values, dashed curves for negative values) at t = t1 + 0.4 ps. The dash-dot vertical
lines denote the initial boundaries of the two proton layers, modeling the water
contaminations. (¢c) The proton maximal energy in MeV (curves), and the efficiency of fast

protons production (grayscale) obtained in the 2D multi-parametric PIC simulations.
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4115 SRELV—-Y-/NILADOPHHADDEGEDEE Y=L -
VaVIERITBRA=/IN—IFT 1 Z 2T LEE
REFLIalb—arHESNL—TF
JK=—H
1. FAOBE (EH) :

The propagation of high power short pulse laser pulses in neutral gases is a
surprisingly complex phenomenon. In order to study the detailed propagation
dynamics a code has been developed which explicitly solves Maxwell’ s equations
including the finite response time background neutral gas polarization and optical
field ionization. In large scale two dimensional simulations of a high power laser
pulse propagating in hydrogen—-like gas the generation of ultra-broadband white

light, the so—called supercontinuum generation, is observed.

2. FIADORE - R

We performed two dimensional simulations using 720 CPU's on the ES40 supercomputer
for the propagation of a 1 um wavelength 26 GW linearly polarized laser pulse
propagating in a hydrogen—-like neutral gas at 1000 times atmospheric pressure
2. 73x10%cm™. The pulse was temporally and spatially Gaussian with a duration of 266
fs and spot size of 200 um. The wavelength of the laser was resolved by ten grid cells
so that the total simulation box size was 4000 by 18 000 grids in the x and y directions
where x is the propagation direction. The boundaries were periodic in y and absorbing
in x. The initial pulse intensity is 1.73x10" W/cm? which is far below the threshold
ionization intensity of 1.43x10™ W/cm®’. Figure 1 shows the laser pulse after it has
propagated 200 um (left) which is past the neutral density ramp and after propagating
0.5 cm (right) in the gas. The simulation box is moving with the laser pulse at nearly
the speed of light. We can see that the back of the laser pulse has been strongly
modified. This is what has been previously referred to as an optical shock at the
back of the pulse. This shock has been proposed as the source of the supercontinuum
generation. The effective spot size of the laser pulse has increased by a factor of
2. All fields are below the theoretical ionization threshold field. In conclusion
we have performed a large scale direct solution of Maxwell’ s equations with finite
response time gas polarization and optical field ionization of the propagation of
high power laser pulses in neutral gas. We have reproduced supercontinuum generation

without envelope or unidirectional propagation approximations.

3. FAIADORE (2%, TLARR. BXE) .
1). J. Koga,

“Observation of supercontinuum generation in the direct simulation of an intense
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laser pulse propagating in a neutral gas,”
Physical Review E, 70(2004)056404-1-056404-5.

SEROFBFE :
Perform the same type of simulations with initially strong focusing to

reproduce experimental results which include blue-shifting of the laser

pulse.
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Figure 1. Laser field after propagating 200 um (left)
and after propagating 0.5 cm (right) in the neutral gas.
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4116 Preliminary analysis of electron bunch formation by a
short-pulse high intensity laser propagating through an

underdense plasma layer
(ToE—TFT VAT FTAR VA VY —2 T 28 NV AEREL—F—ICL5ETF
N FH RO TFARREAT)
HEFVIalb—Vva VBRI
AR T
1. FJIROBE (W) :

Electron acceleration with a short-pulse (20 fs) intense laser propagating through an underdense
plasma layer is studied by two-dimensional particle-in-cell simulation. The high energy electron
distribution is analyzed for moderate to high intensity. For the electron density around 10" cm”,
where the pulse length is almost half of the plasma wavelength, dramatic changes of the density

structure occur with cavity and bunch formation by incrementation of the laser intensity.

2. FIRORAZE - R

We use a two-dimensional fully relativistic PIC simulation code which self-consistently solves
Maxwell’s equations along with both the particle motion of electrons and ions. The system size is
3000 in the x (laser propagation) direction and 2880 in the y (transverse) direction, where O is the
incident laser wave length. Hereafter x and y are normalized by . We assume that the initial
laser pulse length is 20 fs and the diameter of the waist is 10 0. The optimum density for large
wakefield generation is around 1019 cm-3. The linearly polarized laser pulse is normally incident
to the plasma layer. The laser intensity I is taken to be 1019-1020 W/cm2. The length of the
plasma layer in the x direction is 1500. There exists a vacuum region on both sides of the plasma
layer. The length of the left (right) vacuum region in the x direction is 500 (1000). The
electron density ne is taken to be 1018-1020 cm-3.

First let us look into the possibility of the electron bunch formation for the parameters relevant to
the experiment of high energy electron generation with a short-pulse intense laser. We have
compared among the density profiles of electrons ejected outside the plasma layer for I=1019
W/cm2 and ne=1018-1020 cm-3 at (=400 with O being the time normalized by the plasma
frequency for the density of 1020 cm-3. For the density of ne=1018 cm-3, a clear electron bunch
is not formed, while for ne=1019 cm-3 and 1020 cm-3, the electrons are bunched. For ne=1018
cm-3 the electrons are not trapped efficiently by the wakefield, since the phase speed of the wake is
higher. For higher density cases the bunched electrons are accelerated mainly in the x direction, as
shown in Fig. 1 depicting the phase space plots in the (a) x-Px and (b) Px-Py planes (with P
indicating the momentum) in the case of ne=1020 cm-3. The value of P=665 corresponds to the
energy of 50 MeV. The energy spectrum of the bunched electrons in the region 260<x<290 is
shown in Fig. 2. The electron energy reaches up to 45 MeV, which is consistent with the

experimental observation.
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Next the aspects of electron bunch formation are examined by changing the laser intensity. We
are interested in the transition from the medium intensity case to the high intensity case. The
electron density is taken to be 1019 c¢cm-3 for which the wakefield is anticipated to be excited
efficiently. For this value of the density, the matching condition gives a critical intensity around
1020 W/cm2. The matching condition is approximately expressed by a0 > ( 20 / Op )1/2, which
is almost identical to that of Zhidkov, where a0 is the normalized laser field, O the laser frequency,
and Op the plasma frequency. Figures 3 and 4 show (a) the electron density image plot in the x-y
plane at (0=200, (b) at 0=300, and (c) the phase space plot in the x-Px plane at (=400 for [=1019
and 1020 W/cm?2, respectively. In Fig. 3a we see the wakefield structure in a plasma and a seed of
electron bunch in the forefront cavity . The electron bunch is ejected outside the plasma layer in
Fig. 3b. The phase space plot in Fig. 3¢ shows that the attainable energy is lower than that for
higher density (Fig. l1a) while the spatial spread is smaller. The cavity formation becomes more
pronounced with the increase of the laser intensity and the cavity size becomes larger, as shown in
Fig. 4a. Formation and ejection of the electron bunch are also more clearly seen in Figs. 4a and 4b.
Although higher energy electrons are generated in Fig. 4c than in Fig. 3c, the location of the high
energy tail is further behind the laser pulse (lower x) for higher intensity. This is because the
cavity size is larger and electron acceleration occurs further backward. Therefore, the spread in x

of the high energy tail is larger for higher intensity.

3. FRAOEE (&, TLREBR. BHXE)
IL#R 8, J. Koga, fPHIEHK, S.V. Bulanov, T. Esirkepov, L5 B, FEE_—, &k
K
ERER NNV A L=l LHE PN TFEK Y I 2 b—a
# 3 ERFEENAIRIRS 2Ty N — P —Z X AETRLF—BE ST A<D
U—27vay 7] (RIEF, 2004.10)

4. SROFMATE :

The electron stagnation in the real and momentum space will be studied aiming at a better
understanding of the formation of the fast electron component confined in the phase space.
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Fig. 1 Phase space plots of electrons in the (a) x-Px and (b) Px-Py planes for n=10%
cm™.
Fig. 2 Energy spectrum of the bunched electrons in the region 260<x<290 for n.=10*
cm”,
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Fig. 3 (a) the electron density image plot in the x-y plane at =200, (b) at t=300, and
(c) the phase space plot in the x-Py plane at t=400 for I=10" W/ecm®>. n=10" cm™.
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Fig. 4 Same as Fig. 3 except [=10%° W/cm®.
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LB mEEFER, BEEEKRR
KEEY I aL—Yarvdv3x—U A0 M A8ESEEIHE Y X5 L, IPS]
Symposium Series Vol.2003 No.14 ISSN 1344-060, P151

LEg
70y F~DHifz]
SS == — R L & —i%£ 2004, pp. 1 - 10(2004)
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054102 (2004).

4. SEOFBPE:
SELL. LVELDERMEBHIOW T KBRS FENNZE Y I 2 b — 3 U afk
L TEMTITFETHD,
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4156 MEPOEFREY=aUL—-—Y3a YV
WHNFREA S 2T LRI NV—T
AIE W
1. MAOWME (EH)

HWEEL TBEFIERE T IV L 58— FBETREBHE] 0F7—~0b
Wy RBF - s 7R —, BEFEENREHRE LZANZREFRESFEICEL
TOFHBERENFERCEDMELZEML T D (—Fig 1), KAVATAERWEH
ZEE LTSRS, T Y v A=y VB & VW o e EEESIR R E Lz
BFHBEOEMBICRHT 2BEFELITO. IERFEOBE CIIRE L= EwmEe/od
BN Lo - ERARBEICR VA TVS, OB LTI, EEREH, AE
VEEBHIZ, V=T AT =2 a R TREw VIR ERER L~V DR ERE TIZE
K, BiECERVEEERERIN D O RBEWFIFEEOFMABLERAIRTH D,

2. FIRORE - B8

BEEBEBEFELTFINAREORHAI— RTHSB [CASINO| (7Y v VKREY
Fr— K  =—XFEROORFEa—F, EFELFBIZSML TWD) 2 BB SCI
ORIGIN3800, BIPEHF FUJITSU Primepower D LT RA L, Ya THRARY
V7 Ra &, CASINO DfE¥#=2—T7 ¢ V7 4 BEZ B L CRBRE L FTeE L L=, AREHf
O ORIGIN3800 LRk 15 SEEICHEFE DAV KRG EMSRHED > bREIEE LT
EbLtEH R NEET =y VB OIECTE T I v e FHRIZAVW b LTz (64
ot vy), BEEHFO Primepower Tik, 16 7u v ¥ E2HWT, = v 7 LB {tY
OEGEEEETo 12, =y VB OMEITBRELETT TH D, /. B
FaHF D Primepower T GAUSSIANGS % AW TREFFFDEERERBEHE 21T 72,
ZOHBEIZE s TERENTZERIEEROHHEELZ AW TEFE LT ANV EEERE
EETLERAR EEREOEFEBEICET 2 7 FORERAIZ EH L TV 288I1L,
IRLELBHNTVWE EZADR L—F R (EFRHEEEMRIC X 28E) Tidn<,
AA FAER (BT - ZMHEEERIC L 588 PELWELZHAGIZ LT (5Fig 2),
I ORITRE LTHE LTz,

3. MADHE (Fx. TLAER. wX%H)
1). Kenta Hongo, Ryo Maezono, Yoshiyuki Kawazoe, Hiroshi:Yasuhara,
M.D. Towler, and R.]J. Needs, )
“Interpretation of Hund' s multiplicity rule for the carbon atom”
J. Chem. Phys. 121, 7144 (2004).
2). ®iE &
“BFEUTHNRIEIC & 5 REREE
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E{R4HE 39 779-790 (2004), T 7 Rl 7 —.
3). HIEE, ~A47 - F2y5— VFr—K.+.=—X
NiODE—REEFETLTUNLaFEA)”
HAMETES 2004 FRERR, EHRRE, FREFHRT, 2004.9.15.
4). K. Hongo, R. Maezono, Y. Kawazoe, and H. Yasuhara,
“Quantum Monte Carlo study of Hunds rule for carbon atom”
TUMRS-ICAM2003, Pacifico Yokohama, Yokohama, Japan, 2003.10. 10.
5). R. Maezono,
“Quantum Monte Carlo study on periodic systems”
The 6th Asian Workshop on First-Principles Electronic Structure
Calculations, Tsukuba International Congress Center,
Tsukuba, Japan, 2003.11. 10.
6). R. Maezono, M. D. Towler, and R. J. Needs,
“Quantum Monte Carlo study on Periodic Systems” .
American Physical Society, March Meeting,
Palais des Congres de Montreal, Motreal, CANADA.
2004. 3. 23.

4. SROFAFE :

WHIE AT EDOWHIFHHEHE R, BB 2V, = v 7 BHEH O KBS I
= V—a ekt L TERT S TFE,
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Ab-initio QMC combined with DFT/MO

Solids / Clusters / Molecules / AtomsE

Plain Wave basis/Gaussian basis
DFT = , o
-LDA
-GGA All electron / Pseudo potential
- QL YP Initial function
-FE g,
NIrial Wavefunction as a Slater Determinant O
Fixed node QMC
VMC/DMC

Time evolution !

«/ [Excited state noise filtered out...

More Accurate Energy!

Fig. | E—FEEFTLTHINLVaEHEOHRAN

ZEHERAERRE(S=1)  —EEKKREIRE (S=0)

AT RLX— -37. 8267 (4) ~37. 7623 (6)
EE T R F— 37.811(26) 37. 763 (41)
EFMFHTRLF— 12. 538(6) 12. 464 (9)
EY - B = RAXF— -88.231(29) -88. 062 (45)
=) %+ 2.002(2) 2.002(2)

Fig. 2 WBEL TN aEIC L AREFEFOT AKX — (BT hartree), =ZHEHHA
HEERECBITIAEFHFREATRAF—Z LIS AONEMREEIK L TH> TRV,
U 7V EE B EA BT LT 2.0 L R A ENEFFEIND,
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4157 EBIFROBEBESHEP I T ZLRUERETILOWHSE
WHIFEERE IV —T
A RHE
1. FRAOBE (BEH)

AENICEAT A EBERE U CEEGME NI K @ Direct Numerical
Simulation (DNS) 23 ZALE TIZWK DMEMENTWE DS, Z OFEALITE S F~DJi
NOEEEDT, T% - TE FZ RO D85 RA~OFROE% #  fEBEl &L
WOAREOFENTIZILE L TWR, £ 2 CTAME CIIERI R A ERE S A HICEE X
N EMENERELE 2 BT 2N & U CASMNERELT 2B B, KEWFIE
BEHEA BV DNS #EIT L, SDICHEOEY, BEMENELRES X OCHERNRT
A A 2ELIRICEET 5 DNS & KW FIFHEHEZ AV TEIT Uiz, 215 D DNS T RHHE,
ROV I 2 b—va v RLEET 0T, KEWFIFEEORMIZ L EEFTEE
Lol bOTHB,

2. FMAOKS - R -

BEMTEOELREES 2 BB EICTRT 2720, BEAROKMEHET LI Y LKW
ERETNVERET D22 &2 BHNC, AR TIHET, Fi2MRHEERHAOZES R
XF—LEER L, ZOEFAXF—LTEEE, BHRILF—2ZRIREFTDH5E
ERGFEHROLEFAFT—LTHY . HEPOLOBOED BB L TE, B ETHEE
FEEE VOB HBRRNE2ME, SLCEBETOVORMELEETI-HICVORE
BREIT> TS, ZOESAF—L2AVEAENILROBE I 2L —vara
— F&EER L, XBWHHERLZFIR L CRIEELZ2ET L. UTOKREE-,

© AR TRRE INTZES A X — A IRFREERLRRZE 2 RO U IER MR R

L CREEFH T RALF—2RF L, IEROEFZAF— 5 &I D BERIZEREEI
BsAbDOTHDZ ENEIEI N,

EBIZZOVIalb—vara— REEEREELL, HENILRS L CEEEMEN
ELFED DNS 2 EIT LU T ORERE B =,

MENELFER XL OEEASHNELR S bICRERFENETTE, EROERT
—H EDOLBEZBL T, RFBEFEOFEEISER I,

FEMNELTTCE LTt RSO 2V ELRT= R L X —BOR B O 2 H 5
ZENTER,

HE, EEEROAE 2FHET 210, 2OV I a2 b—Yarya—REAWT,

i 5 [~ R OB % £ 5 FEIBFEEIELFE D DNS % E1T L T\ 5, JASIRISERIEL

FCB O TTEHRA~DRN OB E TR DLERH DD T, BRI KE RFE

FERBPLETHY . ZNHEVIERICE OHERFRSEL R D, S bITHERIR

S VBEFEOMENELIRICES, RSB L/NSST2LE DD, 7o, &
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W EHIBOTZODOT Y TAEENIEF AR ORFRICBE L TE b b9,

EHEMEDOH D ELIRMEH LB LB L DI IR ERRNLEC 2 D, 21 b

OEMIZ XV FHBFERIELFE D DNS I REW PG EMOFIAIC & v A CAlRE &

RABEERTHD, TNETICEEERODODNS IZBL, UTORREZE WD,

- EBRIBOVIERE 5 X CHLEE L CHELZETTI Z L HES,
< ETFEREICE LTI REELR OB TH MBS A TR TH I LA TE,

TR AA - CEGFEESAORIE L HEHET 5 2 LAk,

- BFMBEEICEL T, ERERORE T H 5 ME PO TRbRR. &
HCTEBHBEOSMERD 7 X UVRBORELSTAHERTE, TRIZM -
TRGREREORE LR TE -,

EHIZHTE, U ETHE LN FHRERELR O LA 5 & % Bl & N ELT
BIOHENRT A 2ERDOZN BT HZ LI XD | FEEELRORFEE B8
LT3, ZNbDIT THROLNEIEHEA EFHEBOT —F ZAWVWEZ LI2LY,
FERIELIE % B ENZ TR T & 2 ELRET L OBESIFFFEIN B,

3. FADHR (FR. JLAKR. BXE)
1). Youhei Morinishi, Oleg V. Vasilyev, Takeshi Ogi,
“Fully conservative finite difference scheme in cylindrical coordinates
forincompressible flow simulations,”
Jornal of Computational Physics, 197(2004), pp.686-710.
2). &M E¥, KK ®KE,
“ B HR R ELRT & [EEsH & AL O g, ”
518 EMERESAFEY Vo RY 7 A, B 12 A 16 A (2004), BETE

4. SEOFATE ~

X 0 ERIGTWERIELIR Z BT 2 =02, TOER LM BBFHESMG 28 A
L 7= & 1E A& NEERIELE D DNS 2 E1TTAFETH B,
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(a) MEART XA &L

(b) BEHIEEEIELTR
K 1. HEWEICRTA2EBBENY bV LA ) VR @ Re,=5300)
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(QDMBEANRT XA 2ELFE (b) [E1ERF & PELIE

(o) EHIRIBEEIELR
B2 HEQET LV INDELIRERCIVI VAL I NVAE © Re,~5300)
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TS MREERREZEY=2V—-Y3Y
WHIMBEA T AT LABEIN—T
ZH T#F
1. FAOHE (BH) :

BRECEATHB SN TWER T4 TREZERT 2EERICB N T, A
VOBHHREEZENL—TTNATY ZLBFELST AN OET, BROBHAEL VLS
ATNITYZALTHE Z LKLY KRBERBEY I 2 v—va U ETo T, BRO
BRHEOEFRIMERDOT NV TY XhEAVD20, BRLHERBZET S, 20
72, AFFRICBWCEESIFHBERIIVNERARTHD, X T4 TREIZBITDE
MHRFLBNAY VREBRFOMBZFEMICANZER, B2 U kER
(BN E LERACCROFESHAEIER] & TR N4 THRFEOBRERK] OBRAI

XELENTWA I ENRHLNE ST,

2. FJIADASE - #R -

R BRE B IRRERR R IR BE % &, DI RIRIc R — L% R—T7 93 2 L2 X 0 SR8 E
MARRT S ERRRSNTHE., KERRIEL R—L D5 1 F 3 7 ZADBIRITEL
B AN CE-, AFETIE, A—1% F—7 LEREE BB SN T\ 3B X R
TATIRREIZEB L. A NTATEBERT DA NI I OF AT I 7 R & RKRBEER
BRERRT & OBREFTZ, 2 R T4 TRBIIRGRBEER 2Ny 7 75 0 ROFRT
BRIBA NI U TEEHRL, ZNONRETHICDOWVWTHAEMER TR END,
IOFPERAEBTFELTANME VI a2 b—va Y THMICANSZ LICE D BE
REOR v REBKRRF & EMRFORBRERALMIC L, BEREORERF*
FARDTOITIE, HEREE L BT IE 8 KRBV TR TRERROV I a2 b—
varkLRnERbRn, £ ANV U TREE VT AN AT v T TR
WLIEHEINRWED, REREVTHILVORT vy TBEVLELTSH, 20D,
SHEEBD TREER b DL D, —FH, ACVOBREICETET AV aEERE
ZiE, =TT ) AAERWE, ZOFEL EROFET AT Y XLZFEL
7= TEESROE ] OMBEZ IIIERRICELTEY, LV RKERZRO IV IKECERR
BT 2 HBEORELRENRFRRTH D, ANETIE, ENOBHEICKTS
TNV RIAL L TAIY ALEARAEOBHEIZHTHIL—FTAIY XAEZHL
Bb¥rEyTFhIN B Y 22—y a VIZBWTBESIFERERV-HEELTTY
itk EEREBORBRKRT X7 A—F 20D CGEMICFEMTE 7z, A—1 0
EEIT XX — t ZENIEDE, HIBERECTRN AV REMRTZ b OH
NFERBL, FOF—F =5 A—ZDEITIFR—NLZH LIz A AR EERCE
HLTHEMT5, ZIT IBA-ACUREEEFRE] Lix. ARV T0b3
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YA PERICRNVE B Z L FIZ, AV UBKBBMENICIEA T2 REEZRDT,
—H. A NTATHEFEOL—F =5 2—=FF A ) V7 OEBHTRLX—OFE
DD 725, ZOBNTAY VEEHRTFER N4 THRFIEa YR TF Y
FRAHEZHERELTVWS, LL, 610t 28MXEsE, RN UTOETY
LEDIZDARANTATOFEEEPEZ B, TD=H, —BEMLZEBNLERCUBKF
NWIT-A—=FZFIREAD LT LD, HIEFE TERKFHE~ETHREET S, UEok)
2 BV DOEBTRAX—2 BTSRRI A THEELBRMST BN A
CUREBEBRFEOEAWVE, A=V ER LEACVEOEIREER LA NS4 TD
AR OBRAETRE>TWBE I ERSholz,

AFRTIE, A MV T DOEAFI 7 ZAEBAGIRRLZEREZ BTN S, ZOHIR
ERIMLIER AR I AHET VT RLERETHZLICED . I VBEENRRO
VIialb—valrETO I EBREBRORETH D,

3. MADHE (&, TLARR. wXE) :

). TR NS4 PREICHIT DEBEERRD & Btk
ZHTHF. AP, HABE,
AAMEFS 58 BFERKE, BILKFE, HEREKE (200343 H) .

2). “Fluctuating Charge Stripes in an Antiferromagnetic Background”,
Chitoshi Yasuda, Akihiro Tanaka, and Xiao Hu,
7th  International Conference on Materials and Mechanisms of
Superconductivity and High Temperature Superconduétors (May 2003, Rio de

Janeiro, Brazil).

3). “Quantum Monte Carlo Study of Fluctuating Charge Stripes in High-Tc
Superconductors”,
Chitoshi Yasuda, Akihiro Tanaka, and Xiao Hu,

International Conference on Magnetism (July 2003, Roma, Italy).
4). “Fluctuating Charge Stripes in an Antiferromagnetic Background” ,
Chitoshi Yasuda, Akihiro Tanaka, and Xiao Hu,

Physica C, 408-410, 447 (2004).

5). “Quantum Monte Carlo Study of Fluctuating Charge Stripes in High-Tc

Superconductors” |
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Chitoshi Yasuda, Akihiro Tanaka, and Xiao Hu,
J. Mag. Mag. Mater., 272-276, 193 (2004).
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4159 |TBLUNEHERICHTSIMEFEIBPTUT—-Y3Y

VD D x P O eEsi
WHNIR A S 2T KBRS N—T
SRITI o¥/
1. FIAOBE (FH) .
ITBL \ZB BDMEFH ST ) r—rar )7 b= 7RHZE~HIF. ITBL I5)
FHEBW AT ALICBITD Y 7 MU =T OBIME - hEEMREIT o2, £, TDOY T
MY =7 OBFTREEEEER LD D0 T 05 ARBEITO-DICRBLE,

2. FAORE - #E -

FERLEZY 7 MU= TIIME#RSEO L 5 2EHE=RTERE Y OFHEKR AR
MBS Th DIFEERFIEEZRAWEENBTY 7 Ny =7 Th D, MEFTHSFICE
WT, BiEFRIC &L Y MBERRNBMBT 21T 5 eIt B L R2ERRE LY
BERICHRTDZENNEL 2D, FFBERFIEIIRTHROEEED D EERR O
RUBEICEN TR | BRI TH RS ICHER T2 AR T HZ &
MTED, LPUBERTFIELEBL, Lo AxT) LetEMR2LEL TS, 22T
IR SEI 7 0 7T 5 &0 FEER SR 2 EEOER RENT T 64 SR 12 aFIL,
TOREEN-EERE, TNETNBxOT oty Y (KA TId 64CPU) (2810 X4
T2, BB TONTHEBIIBEDOER & SEIERCB T 25t EIFERE B L A bk
BEHRZIT O, HEISAVZEHEEE & OFRZBITIIMPLIZ L AW FILEEELT S,

EDYT7 MU xT E2RAV, EICHZEBBIERAC T 2 iEA TR D MEHE Y ©
ZEHFEEAE RIE S 2 REUSART & M EHE 5 B © O AT 21T\ ITBL
WHIFEBE S AT A LB 2 Y 7 by =7 OBEMRR - eIl 21T - 7=,

Eo, FOMPEREROCTERY 7 NOBTRBEGHEMER Lo 70 77 AO%E
ZiTo7,
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Fig. 1(b) fiEA 10 E

Fig. 1 NAL /NRBF EEBREEOIEALIITH 5 ZAREE(LORRITRER
GtREB TR OBRREEA S - ZR~ v O (Ff~ v~ 800,958 2 /A0 &)
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3. FIADOKE (&, TLRAER. HXE) :
1). Murayama, M., Ito, Y., Nakahashi, K., Matsushima, K., and Iwamiya, T.,
“Viscous Flow Computations of Aircraft with Changing Control Surface
Deflection Using Unstructured Grids,” AIAA Paper 2003-3660, 2lst Applied

Aerodynamics Conference, Orlando, Florida, June 2003.

2). Murayama, M., Nakahashi, K., Yamamoto, K., and Iwamiya, T., “Simulation
of Aircraft with Changing Control Surface Deflection at Near-Sonic Speed,”
Proceedings of the 8th Japan—Russia Joint Symposium on Computational Fluid

Dynamics, Sendai, Japan, September 2003, pp. 55-58.
3). Murayama, M., Nakahashi, K., Yamamoto, K., and Iwamiya, T., “Simulation

of Aircraft with Changing Control Surface Deflection,” Proceedings of the 4th
Asia Workshop on Computational Fluid Dynamics, Tokyo, Japan, March 2004.

4. SEOFRATFE
Y7 MRARERUE OBERERS, tERERHEICA VD TE
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41510 DFOEFRIRRRBICETIEFLESHE
ITBL F| i #EE =

BRI Ei
1. FIAOME (BH) -
ITBL #EHICBWTHFOBEFRERBOFFEZETL T, CAMEOENEL

2. FAAOASE - $ER .
BEINEMFIIRB T HEFREBIZOWVWT, S FOEFRIEREFEIZ XV i#HT
ZZERBBELLEMBRELTTW) o FEMFETER RS+~ —H—TH 5 Green
Fluorescent Protein MFEH AT MNZOWTHIE L7, (i) EHDONXE P —T
% % phytochrome DY} EMEALBRIZSOWT, BMHEAOEELZRIE L, {iD)HRERS
proton R T LTHOLND VFFT—NF U R_XTEFIZONT, KRIFEE D55 Fi
HOFREEH LN LT,

3. AAOHE (&, TLAKR. BXE)
SFHEETRS 2004, JRE. 9/27-30, (RKIEEE
SFRFF TR O FHEREOME L. M. 7/21-23. AfrHEHE
“Frontier of Molecular Science Developed by Advanced Spectroscopy”,

Kolkata (India), 12/3-4, ¥BfFHE

4. SEOFBFE
A% L RRICEEIRRED /3 FEHEICTER T 5,
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41511 KREVTRIYIA MgH2 DiKkFERHBTOEZRICES
9E—REEE
ITBL FI| FHEE =
Fo=a TNV
1. JAOWME (BH) !

BRI N—TTiE, THFHRABITEMEOBRAZERE 7 0 2 BT 280H%] O
T—wDH LI, MBEHIREBR D OFHAKRITEMEE L THEEREN TV EKHE
b~ 72T 5 Mg, DD E—REFEFIRIC L D ERLEBL TN 5. KR, B
BREZBITIHFORE, BLUOBRMRIE T2 R E2RORT ¥ X LT RLF—
#iE (PES) M HIRET D FEDOHELIT-oTWA, T 2T, KEE» RO
B, ZHOREFERAVERICH L TERTATILER D, KEWHIFEHEO
FRABPMERRRTHD.

2. FJIAORE - #1:

KB~ TR T A Mg, ODBAFERG 7 0k X 245720, ITBL 3 EHD
PRIMEPOWER @ 16 7’u & v % #FIA L= WFFEE2ITo72. BT, 3dBBLRLE
ZfgE L UCTHY, Mg-H A Ioxtd 2 ffiiiE 42 PRIMEPOWER @ 16 7 'ut& v 4% F|
ALY E 2T, HHLEZ7 07T At Gaussian 98 TH D, WTHODEHE
WZRWTY, HENBEEHEG O IcE S E-FREHE L ZEOREF AV R
XL TERTMIIATO 720, BRBFHEEREZE L. Mgh, DBAKRRIS T vt X%
WA LB R DRAT 52 OFE—FEEHIT, ITBL SO XU I
LD TRERE 2o Tz,

ABFFETIE, DFTICESWE—FREARE LTV, VFIARERSBEEN THER
Bk L7z Mgy s 7 7 A Z—DYHEREIT 21T - 72, 97, RO PES 2 HRO 7= KGR
BEIZBWT, Mgh, (001) REAN D H, 3 FHRBEIC T DiEHE L= R X — %2 RiEL 5 &
IR & < 3.30 eV Tho7z (M1). FIHREBIZEIT S Mg R+ & HREFOLRF
BRND, MgH BEVIZERRRA T UVEETRIEINTWAZ EhbnY, T
KERBHEREOFRIZZ-TWH EBEZbNA.

FNT, AI=INT Al T INTREBEN 2B R OEAT 572D, 3d B
B RITHR (Sc-In) ZfilfiE L LT, MgH, D Mg-H FEEIX T 2 Mfligte %, DFT (25
WEBE—FREHAELZTO ZLICI VAN LE. & 3d BBEB TR AMAER Y
EEDOMgH, DHIRF 25| EHE RIBICHTHRORT ¥ % LT R F—ii# (K 2)
Db, Sc & Ni BB RKE RAEEEEZ O L bhroTz. ZHLSe & Ni OF
FEE, EIC3dPEDETOFEY FICKEEFLTNDZ L LA LE.
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3. FIAMER (B, TLRAER. BXE) :
1). Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai,
“Ab Initio Study of H, Desorption from Magnesium Hydride MgH, Cluster” ,
Journal of the Physical Society of Japan 73 (2004) 2628.
2). Muneyuki Tsuda, Wilson Agerico Difio, Hideaki Kasai, Hiroshi Nakanishi and
Hiroshi Aikawa,
“3d transition metal catalytic activity for magnesium hydride MgH,” ,
submitted.
3). HEM5E3E, Wilson Agerico Difio, FPEE, ZHFH,
[KRE~ 72T b MeH, DARFRHFFE] (FRF—),
BAMBERE 59 FRARR, UNKFRIEHX, 200443 A.
4). HMHE3E, Wilson Agerico Difio, HEE, %HFH,
3d BB RBALZ AW KBb~ 722 U b Mg, DKEKERME) (D8,
HAWEZR 2004 FRKFERR, FHRKF, 200469 A,
5). “HHFHBH, HPEE, Wilson Agerico Difo, HEMREIE,
¥¥lRE 2004-316807.

4. SEOFABFE :
A% Y, CTNETOFERRTHEONZMAAL I, F—FEARIZLD Mg, 2~
Ltmmiﬁmﬁﬁ%%oﬂﬁﬁﬁﬁﬂéTﬁK/?5 LizW-T, &bIT
kﬁﬁ#ﬁﬁﬁ%Q%%%%ﬁTé?ﬁf%é
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Potential energy [eV]

3 4
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1. ARk~ Z R T Mg, 25D B REEIXT2RORT vy Lo Rj V¥ —ih
B (PEC). = I T siXPES OE/NTRLX— - T KEBIETH B,

Potential energy [eV]

yent Gygn
M: 3d transition metal (Sc to Zn)

1 15 2 25 3 35 4 45
Mg-H distance [A]

B 2. 3dBBABITE (Sc—ZIn) Zfiffk & U7z & & D MgH, D HIEF D5 & k& RISt
ARDRT 3 VTR —HHR.
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ITBL FIIFHEESE
EH HH
1. AAOBHE (EH) :

KR N—TTiX, THHAKRITEMEORARBRIG T 0 R8T 5838 ©
T Db LI, WHEHAZRBRD D OFBKRBITEME L LTRERSATWEY 7
aAF Y OMEOE—FBHBEFIEIC LML ERL TV 5. FFiZ, WERREIZ
BIF25FORE, BLXUOBBIRSITARE e XA 2RORT ¥ v LT R —
#iE (PES) 2 HRET B F DX EZIToTW5D. 22T, KREE»-OEREROE
"Bz, ZHEORFEZRAVZRITH L TERITAIZIT O REXH Y, KEWFIFHE#D
FIARMLBERARTHD.

2. JIAORE - KBR:

Pt it 2 72y 7 o ~nx Y U ORKRERIE T 0 AT 5729, ITBL §H&E
B> PRIMEPOWER @ 16 7't v 2 FIH LEZWSIFHE 21T o7, HWT, o=
VOEBERITT A2, Ni it AW s a~x YU oRARERET o 2%
PRIMEPOWER @ 16 7t v 9 #FA LY IFHEE2ITo72. R L0 s 5 A%
Gaussian 98 THD. WTFNOFEIIRBWNTY, BEABEEER OFDICE S E—
FEHRLZZBOET ORI L TCERITINITI D, ERHEERLE
L7z, BRARBMEL RS 7 o~F+ U OBKERG 7 07 R &2 SR 22 885
HFAT 27D OE—REEHFIL, ITBL FHEMOKRBWHFEEIZ LD ¥1D THEE
Llrot=.

AP TIL DFT IZESWIE—REBEHE LT, B4R MM: Pt, Pd, Ni, Cu)
fikfit 2 Az & & DT T a I U OBKRRIGT 0 X% RO PES 5 HE - (K
1). ZOFER, 7o~ H oo MRETF~OEIIZHEN, T3 HEFIEMEFIE]
XEHEE LI, M BEEDPEEEINDS. RIZ, MEFLL YT a~F )L (CH,,) 2B
THRBCC-HEANRET 2 Z b olz. ZORIST & X M RFEICKT
L2V, 72, ZOMBREFORMBMERL, METEESEMEEERL QWS CHEAI
DHEETD.

EbIZ, v uandt U OBKRERSHENC S 2REA Y VEBREE N 2N
BE, TOTAEVBEBTFB NI DoRBET 5 7a~F I (CH) IZBEIL, Ty
A VEFREORENPRI D70, V7 ua~dd v ORKERIGHET LT 2
HZERbhrotz (®2)., ZOZEIZKY, NNREDAVVZHIETAZ LiIzL-
T, VI aASHUOBAERGT T ER, BIONL OfER 2SI+ 5 2 &M
AIREIZAR D EE X TV,
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3. FlADHR (#&. TLARR. WXH) :

1). Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai,

“Ab Initio Study of Cyclohexane Dehydrogenation with a Transition Metal (Pt,
Pd, Ni and Cu) Atom” ,

Journal of the Physical Society of Japan 73 (2004) 1281.

2). Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai,
“Catalytic Reactivity of a Transition Metal (Pt, Pd, Ni and Cu) Atom on
Cyclohexane Dehydrogenation” ,

Journal of the Vacuum Society of Japan 47 (2004) 155.

3).Muneyuki Tsuda, Wilson Agerico Difio, Susumu Watanabe, Hiroshi Nakanishi

and Hideaki Kasai,

“Cyclohexane dehydrogenation catalyst design based on spin polarization
effects” ,
Journal of Physics: Condensed Matter, in press.

4) . Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi, Susumu Watanabe

and Hideaki Kasai,

“First Principles Interpretation of Cyclohexane Dehydrogenation Process
Using Pt” ,
Japanese Journal of Applied Physics, in press

5).Muneyuki Tsuda, Wilson Agerico Difio, Susumu Watanabe, Hiroshi Nakanishi

and Hideaki Kasai,

“Cyclohexane Dehydrogenation Process Design Using Ni -Spin Polarization
Effects—” ,
e-Journal of Surface Science and Nanotechnology 2 (2004) 200.

6). BHZ3E, Wilson Agerico Difio, HEE, %HFH,

Pt (111) EIZBIT B v 7 u~nF ¥ ORKRRIGIZET 5 EmpINE] (R4
=),
AAMBEERE 8 FkAR, IRERE#—, 200343 A.

7). BEHE5E3E, Wilson Agerico Difio, FHE, HHFH,

BB &R (Pt, Pd, Ni, CWRELIZBITEV 7 u~F PV ORARRIGIZET S
HIREOIIZE) (KRR F—),
BZECET OEGHES, WRIRRSME, 2003411 A.

8). H:H %3, Wilson Agerico Difio, HHEE, LHFH,

Pt R\ EICRIT DV 7 a~F ) OBKERIGCBET 2B mrZEI ] (A
5),
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B AMEFERE 59 FIRKRS, TUNRFEFHIFEHX, 200443 A.

9). HMH%%3E, Wilson Agerico Difo, WY, HHEE, SHFHH,

Ni 7 FREZ—EHWY 7 u~dd U OBARRISCHIT B AU SEBHE] (R
RE—),
HAMEYR 2004 FKERS, FHRKF, 200449 A.

10). Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai,
“Spin Polarization Effects on Cyclohexane Dehydrogenation with a Ni Atom”
(poster),

International Conference on Nanospintronics Design and Realization,
International Institute for Advanced Studies, Kyoto, Japan, May, 2004.

11). Muneyuki Tsuda, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai,
“Theoretical Study of Cyclohexane Dehydrogenation on Pt(111) and Ni(111)”
(poster)
16th International Vacuum Congress (IVC-16), Cinema Festival Palace, Venice,
Italy, June, 2004.

. SROFRATFE

S®IT, TNETORRBRTHEONZMREZEL, F-FEFRICIV 7o~
FH L EAN— R LR AR BRI L b OKRBRTBM B 2T A 35, Lizdio
T, ELIZKBREPORKHOHEZMIET DI TETHS.
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41513 WMRFANIND—NRYF/)Fa-TDEFEEICETSD
E—RESE
ITBL Rl HEE=E
EH HH
1. FIROBME (BH)

AR IN—TTiE, THFHET /A b e AT, ATV V] DF—=
DHE, ZOMEE LTHAEREIN TV ABMERTFREI—R T ) Fa—T 0
HOMAE ., F—FEHEFIELZHNTITo TS, & 2V &V o 2R F
EFRAALIEAT—RTF ) Fa—T0ONy NigEREOBTFREEZRET H-DI121F
RBERFEBRLETH D . AFFRII RN FFBEEOFARNLERTTXRTH S,

2. FAORE - #2

BtERFAREBI—R T ) Fa—T0BKMMER L OMKAMEE 2 BiF+ 5 7=
¥, ITBL 5> PRIMEPOWER @ 16 7'ut& v 92 FIH L= EFIEHE 21T~ 7=, 3HE
IZBWT, HERBSEER OFD) CESKE-FREHELZ ZHORTFEHAVERI
HLTITO D, FREHEEREZE L, BERETRNEAI—R T F2—T D%
HB72 8% 1% TTBL BB O KB SIFH EBIC X > THID THRIBE L 7o T2,

AR TIE, DFT ICESWE—REEFR LTV, BERFANEI—R ) ) Fa
— 7 R EEFEL L. TOMEDIT 21T o 7o, EBMEER2FZ &TabnTY
DHATNEEG, 3) I—RrF/Fa—7 (EEH 4A) 8kz2RE (K1) +
e, FEEMEERFSZ LBbhrolz (K2), Ebiz, ERBKE WV (5~8ARRE)
DA—HR T ) Fa—TIC8HERNALEBEIE, BEESR LD EBbh o7z,
IS OYEOFRERIIKEF L REFFO/BEOMIICERTI D EEZ LMD,

3. FAORE (FER. TLAKR. #XE)
1). Masanori Kisaku, MD. Mahmudur Rahman, Tomoya Kishi, Daisuke Matsunaka, Tanglaw
Abat Roman, Wilson Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai
“Diameter size—dependent magnetic and electronic properties of single-walled carbon

nanotubes with Fe nanowires” , Japanese Journal of Applied Physics, in press.

2). MD. Mahmudur Rahman, Masanori Kisaku, Tomoya Kishi, Daisuke Matsunaka, Wilson
Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai
“ab initio study of magnetic and electronic properties of Fe-filled carbon nanotube” ,
Journal of Physics: Condensed Matter (2004) in press.
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3). MD. Mahmudur Rahman, Masanori Kisaku, Tomoya Kishi, Tanglaw Abat Roman, Wilson
Agerico Difio, Hiroshi Nakanishi and Hideaki Kasai

“Electric and magnetic properties of Co-filled carbon nanotube” ,
submitted.

4). EEEE, BEW, PRI, WA Difo, PHEE, THHFH
Fe NELEG A —HR ) ) F a—T7 OREHERS LUBME] (D)
AAMEERE 59 FRRE. UNKZREH#X, 200443 B.

5). M. Kisaku, M. M. Rahman, T. Kishi, D. Matsunaka, W.A. Difio, H. Nakanishi,
H. Kasai
TAB INITIO STUDY OF MAGNETIC PROPERTIES OF Fe-FILLED CARBON NANOTUBE]
(RRZ—)
International Conference on Nanospintronics Design and Realization, 2004

£5H

6). EIEEE, FER, PRI, WA Dito, FEE, SHHH
[RAHRTFT ) VA v—NEEE—R T ) Fa—TORE) (088
HAMEES 2004 FRKFERE, FHRKE, 2004 F9 A.

4. SEOFAFE :

SHBIE. TNETOMERRTHONZMRLZEC, FREHREICLY | BER
FHNEAI =R F ) Fa—TERNWEFT A o= AT, ADTYA V%
9. LictinT, & bio KBNS RMIO A L HkIET 5 TETH 5.
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41514 ITBL WAEEMEFRA U AKRE(EEEHE
—-5-0OX7” DNA @ DFT §t&-
ITBL | F #ExtE ==
=K B
1. FMAOHE (EH) -

A AR F I ERTt ER R o ¥ — R AT A HE (EUTEmhE:
75) OEEIZL Y, ITBL WHIFEMEFIA L-EHbLFEFE 7 2 7 F A Gaussian98
WX DRBEEHEICE LT, 70 A7 DNAEFASF %2RV T SCF SHEIC 2518
234 T OFBEEER X OWIHEEIRIZ OV THRELEE 21TV Fia o8 Fi2 &
DE A VAR D Gaussian98 ZHEMIERTAT-ODOEBT — 2 2 INE LT,

2. MAORE - #R:

ITBL H#iE & - FIABMAEZE SRS SBS Tk, ITBL WHIFHERZFIA
Lo Fi%Et - RUSRRETOBRR L k2 BRT 522 B LT, mBERFLFEFE
BIUOKBEEHCEHEAERTAOOESELZRTF L TE 7, 1 5EED
EEREINV—T1E, DNA ETNVG5F 2RV TEHLFEEE 72 75 A Gaussian98
I B RBBEHEORREME 2 RE LTz,

NaAF Vv EEETET AT DNAETILF CooHeNeOiNaZ™ (194 JEF - 956 BT
2138 EJ&) % F\V T, ITBL 3% Gaussian98 ¢ SCF &Iz ki3 5 SHEEE S L 05
{LZhRIZEET 2 % b L7z, FHE F1EIE HF/6-316 (d) 35 X UYB3LYP/6-316G (d) % 18
BL., /v —U_—If# Gaussian98RevA. 11.3 12Xk Y pg Va7 7 5 R T
1,2,4,8,16,32 7y HWHIDHBELET Lz, ETAHTF (®1) X, 7urA
Vo T AN TIIBEINTWAREEN LT T = 12 BEEZID HLUAERF%
L TR L7z,

DFT FHEICHT AHIH 2 3, FIZ K B EEE R X O IHESh R OMERELL R % |
2B L0 3Ird, FHEEREEICRL T, FUFEEICRBWNT, a1 7k
Bar 70 1.8-1.9EOEERMEE2ERL TS, L LA skahRic
LTIt av 34 SOHFRICEFRERL 8 ek vV EOWFIFHEICB N T, 7otk
Y EIZRA I ETOFEREREOR EIZB b o7z, HF FEIZBVNTH, 3E
HER L OEIHERIZONWT, FEROBERIFE Oz, WIHERIEBENT & DR
A&kt Li-fE 8, Gaussian98 @ 1ink502 (SCF #4y) BT EFULEN TV
Wk DRFER ST,

AAEOFERN S ITBL WHIFHEME A FIH U 7= Gaussian98 |2 & % SCF &8 1%, 2000
EEREORICH LT, BENRHERMCTETAETHD Z PR LNER T,
RTOREBHZEUCERGFROEZE—REEAHLEHEZE DI - XT—
3 VTETTAHIEITRABETH Y . ITBL WHIFEMD L 5 e R B A2 FIA
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5 ERERFFROBIFRELZEFEFMFEICL VAT S 5 X TRAXTH
5, A\, ITBL WHIFHEBIIEANLEFLFFE AT AL LTHEETIZ LN
RINFEZOT, BFE - FHEMZOSFICBSIT A REHEBOEEHIS %S L
IRELS BTV EEZBND,

3. FAORE (&, TLARR., BXE) .
1). ITBL &% - FIAHEBIMAEZBRFHEESREA—T I~ vay T
(200441 A 10 H)

4. SEOHBTE
W18 (ITBL BRERICHIT 2Pk = — FEEOEE(LOKRE) & LT, ITBL
BiirE & - FABRAEZESHECFEIRRSICB T 2 EERELMRET 5, ZEX
FITN—TTiE. BHLFHE 7 0 75 A Gaussian DEHhL TH 5 Gaussian03 % F]
AL, 7a X7 DINADETNASFELTIT =0 12 BEROEERE(LEZTV., 77
= HERRRICK T 5 & E R FRIE M 2 RFT 5,
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1. Na"&F 5 12 A7 DNA OFF)V45F
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41515 HWEEEFROMEESE
' I TBLFIA#EER

Bt R
1. FAOHE (E4) .
5T 3 RIEC B KIERORRE R A b BRI 2 B BTSN L CHAT L. [
BRI MVEBEBEO—HEZRD-, 70T AEEEIL Fortran90 Z{#Hf L. OpenMP
S BR Ly KIFIRER LTS A B LT,

2. FIADOANE - &R -

A= RIS B2 R LEIRLEAERERO—2TH D, TOFTH,
WIS vy ¥ 7880 1 Ru#Hloix, EFHBRAEEASPENLERE SOBET,
N—=TT7 4 Y U TREOERBBIZBW TH S BEEDOEERENRNS Z &350
2 TWV5, ZOEEREBORIBVEFARNDZ LiX, ERABEOHEES2 LV ELH
BT DI-DDORIGFOBM THLLEXDLND,

Fx L, m— F—TENEEBRRENLTY MK THE N N—T7 74 V7
EDIOBROESREZEES (v MNER) (BB Lz, Ty MEBIZET2ZH
£ CTOMEDE IR BEMHENZEERELZ T IHAITONLTWADOIZX LT, Z
DR T, M RBEEZFFO&R LTy MEEGEOB OB 225 Z L HES
NHThB,

Z OISy RREE I E TSR L o THERT 24, EFHEEITR L E LW 24/
BO—D2ThHD, D), Bx TEFHEDREZ N LIV ALESEHEL IV
—3ayThIVEROBMERNAMDELZET LI, OB, YIHLEEOKIT%
FERTDZLT, BVRADREMEAIZITRELTIRREITo, DL ) 72
BORBR. Z02BEEGEEBOEWERES NETICHON T LD LR D
BHCTRBTAZLEREBHALN LR ST,

3. FAOME F2. TLARR., wX%)

'L
4. SEOFBTE :

ITBL EHREETRITINITTERWY A AFHREZIET 2 LEPFELOTHMEZ FE
LTW5,
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41516 ITBL WHEEHMEMBULEEFLEHETOIS A

Gaussian98 [C KD KR IESTE
ITBL Fi| =
Hh FHR
1. FAOBE () :

AARFANEFFER ZENEE ¥ —FR 27 2B HE (BAENEHRE
1E) DRI & D, ITBL WHIFEMEZRA LB LFEEHE 72 7 F A Gaussian98
WX B RBREFFEICBEL T, 70 A7 DNA EF V4 F %2 AW T Force 3HRICKTT 55
a8 T DFEEER L UOUWIUERRIZ OV TR 21TV, Fra v 31 Jick

DE XA VR Gaussian98 Z A NIER T A0 DOERT — &2 ZINE LT~

2. FIRORE - #8

ITBL 47 & - FIREIMAEZ BXF RS LB TIE, ITBL WA EEZFIA
L7 FaREr - BUSRETOBIR LR EZ#ERTHI L 2B LT, MBERTLEHE
BIOKBBEE AR E L ERT A -OOWREMELRIT L TE -, i1 5EED
ZEREIN—TVE, DNA ETASFERAVWTEHLFEFE 1 F L Gaussian98
WX DR EOREE 2 R LT,

KBEIUONaAF U EEHTDHT T AT INAETILAF ColooNeoOK> (194 JEF 972
B - 2146 FJE) 3 X TR CooHyoNeyOupNa,2" (194 JEF - 956 BF » 2138 £ E) 2 AW T,
ITBL %1 Gaussian98 O Force FHEIZx3 5 FHREE B L O IR ICBE T 2 /E
EM L7, FEFEIL BLYP/E-316) & L, v T — Y R— T
Gaussian98RevA. 11.3 12k VD pg a7V T AT 1,2,4,8,16,32 7at& v P iEsost
BHEETLE, F745F B1IBEIOH2) &, FuorAfy - T—2 07108
SNTNDEEND 7T = 12 BERZED H LKRRFEA4N LU TER L=,

Fa N FIZEABE I N, I)VRE® Gaussian98 Z A\ -, Na'&H 7 2 A7 DNA
ETINGTFIRT B Force 3HEM S O ERR 2, R 11R T, FHERRIZEFHES
57 vty PEICHIG LT 1/2F T 28 S TR Y., Gaussian98 D 1ink703 (13K
#47) 1 1ink502 (SCF 58) SRRV B2ITWIUL I TV D Z &R I N,
Fiz, EBA A UBLOKRRFOMERE( (186 BRE) 2ET LR, K8
BT AT DNAETNVGF4 1 AREOCHBERMT, Na"BH7 2 AT DNA EF V45
FE4BREOHERMTRET T2 LN TER,

AFEOFER G ITBL WHIFHEHE AR L 7= Gaussian98 12 X % DFT FHE i, 2000
BEEREORICK LT, RENLHERMCETAIRTHIIEPHALNERoT,
BToEEBRELZECERS FROFE-REEFLFHBELE—DUV—I X7 —V
3 VTETTBZEIIRTRETHY, ITBL WHIFFEMD X 5 A RREEM AR AT
BT EIFERFFROBFIRELETLEMNFIEICIVIFET S5 A TRAIRTH
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%, Al ITBL WHIEHEMBIIERANRE LR E L AT AL L THREET S Z &4
R EINTZOT, B LE - #HBEFEOSBHICBIT 2 KAUHEBROBEEHIIAHRE L
WCRELRoTUW EEZ B,

3. FAORR (&, TLAKR. wXE)
1). ITBL TRk - FIABRMAEZEERHELCERBRA—T v I —o v a v
(200441 A 10 A) |
2). ITBLEMEK - FIASMREZESKE T R T A (20042 A 7H)

4. SEOMAFE :

W WF%E (ITBL REEICHIT 20 FHLEE = — FEEOEEORKRE) & LT, ITBL
Bk - MRS MAEEERHECESRSICRIT 2R AT LMk T 5, ZEKX
FIN—T Tk, BEFLFEIE 72 75 A Gaussian DRFIL T 5 Gaussian03 ZF|
AL, 7 A7 DNADEFALSFE LTI T =V 12 BEOBERELEIT, 77
= VBRI 2 ZER T HIBL R 2 BRETT 2.
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1. KEE7 2 A7 DNADEFT NVEGF 2. Na"&HFF 1 A7 DNA DET Vo

;F

F£1. Frar /34 512k b Force SHEDFHEEE

CPU B#fE (%)

WH 7oty 3 1 2 4 8 16 32
1ink701 51.0 38.7 30.8 25.8 24.9 25.2
1ink703 53867.0 28054.7 13542.9  6206.7  3127.4  1571.2
1ink716 18.8 20. 8 18.6 17.1 17.0 17.3
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41517 ITBL 5IEEN\OSEBY D D PDOBE.

MAREDE R
ITBL FI| fHeE =
AR B
1. FIAOBE (FH) -

B AFSERT & BARIEEE (GRALFPAIZERT. MEFHAFMAHES) TED L
NTWD ITBL 7'r ¥ =7 MIBWT, EMEORRFT 55 EMEEIR % GRID i & A
WTCHEFET D Z LI Ko TEHEMS RICREMRRESZBE L, RO, BEL
FRETRANRENTWS, ITBL e =7 MIBWT, ITBL #HHEEE LY 7
U = T EOILFEENE, HPC HIFOFI AL K, FHRAZEEIROTDOAMEREIT
TWAM, ITBL 7u ¥ =7 b CBI%E &HL7z GRID £:4fF « X R v =7 OFIFLERK &Ik
RAY 7 N0 =T 282802 —F— 2 Lo TERTRRICT 2 =DICLAENT Y 7 F Y
=T DIEHE - REEEIT 72,

2. FIAOAE - R -

(1) ITBLEEY 7 bU =7 OFIAFEOERE

ITBL 7B¥ =7 MZBWT, Xy hT—27 FIZHBL TCWAT—%F 7 F v DE
RAEEBE BLERY 7 by =7 EHERAI RV = TIC L > CTEEL, =2—
P2 OHERE NI E— O EH L A2 RESRME L TS, TTBL FIH
HeEEDOIEEN S LT, FAEEHICERE Sz ITBL £EFIHE Y # —1icBWTo X
FROMEOFEMEEICHT S ITBL B Y 7 FFIRME - HiffrR—tokwic
ITBL $+&# £ T ITBL £ Y 7 b O#gE (WEB A VX — 7 = —AZ AWz v 7L
A A VFREE, GUI ZAWEZ R EHEV AT A TME, SHERFRESHATRIERE
ITBL/AVS, BEREHEMM COMPIBEEZERTLTIA T T U  STAWPL, BEATO
BHREE BRI 23 2= 4 - vy EXy b - T4 —TF L) OFEFTET, FIA
FEIZONWTOE/EITo T,

ITBLEME Y 7 vy =7« XAV EHEEE "4 (ITBL/AVS) #&ge
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(2) VYLA#EE#ENT = — N [ADVENTURE] o ITBL 3tEEE~DBHE & MR
RKEARFILLI o THEEINTCE L RAEMERAARERERENR 0 /7 A
TADVENTURE] @ ITBL #HEM~DBIEZITV . EMEMIEEZTT > 7, ADVENTURE |34 —
PV —=RAa—RThHY, BETAFETHI ENHEKS, WPL AW EIFIFHESE
TTAHZENFRETED BRI =2 L—F 2 AW THTH B HE TOEFTRTHN
TETW5S, BEMITY 7 FE LTI, NASTRAN, ABAQUS £ DrH Y 7 M AL EH
ENTWABM, ADVENTURE 12V — A a— ROREZR 22— —TIT257H, LD
BE - IVN—DRENBRATZ BRI &>, ITBL &M L CHFIFHEL £

L, ELS#MET2DZ L 2MRB L,

= 4
e ADV THPatCh mep ADY_TetMesh
=t ADY 10

g ADYV_MELST) s ADYV_BCHD0I

g ADY_Solld® )| HFIFE 2 — L

v OS:UNIX, Linux
IS MPI
ADV Visual ©
ADVENUTRE &4 ADVENTURE % ¥ = — /LR

. FIAOBRE (%4, TLARR, BXE) :
Rz L

. SROFMATE :

FBRELRE (RF NNV —#HERERES V—7) 12ox, FRABNPREF
GBI DHEE - IRRERRAT RN & VT BRI RICE D DM, 5l &HEE B
fEm— FROYLA - A OEEREETT Y 7 PRHOTOICER L T FE,
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41518 BHREFERMBOBZBZEN. RSO
ITBL FlHHEEE=E
% fE—

. FIAOME (BX) -

GAUSSTANO3 1%, BEIZ ITBL FHBMICA R F— W W TV BT, AEILER
m@%rwma&%@y;;v—yayﬁm%@¢®%¢¥&&ofwé Bz, &
BRECHEEREIIENNICZRETH Y RITHERICFT ¥ ¥ Vil TOBKRIZ
%ﬁb&ﬁhﬁ&%&mo_@@DﬂbdﬁixTﬁf&h\kﬂ%ﬁﬁéﬁmgk
END, BIFEKEL LT, BEORINMBIZIEWKERY A XDET LR E | BVHIE
DFHENERIND, FHERFMZ2ZRKIVELTIN, Bon-fEFKERIT, BICE
BREROMAICE EELF, ABEERICOTFTRIRFHOL VOBV EREEZFE LT
5.

2. MIRORE - R -

FRk 15 EEX, BBEZRIETKREHAROOT T b OBEIEEIRENLLO%
gL Uiz,

1 DI =k L 7 F v (tBu-Cl) ORISR (SN RS TH D, T ORI SN2 D %
DEFE—THEONERDIONPPREATH 72, KO TEENRI FAF—L LTRIE
HEE? tBu—Cl [Z&£&87T1E. ~7 1l v R heterolysis) & LI 5D A A DV HfE
THRERKRD LR (F 1),

22BELT, B-UF b TOF b= ) —VEREMORKIGRBEOBIFTHD, 20
EBED., EEMICHRENEL, SBEL L TREATH T2, KDTFD7 F7RAF—3
A X% BEZTITE, AAICEEEMZEI SR ITREEZEBH L, Zo/BR. 2@80oRE
k& 2 BORERIKS TN MEIZRE LR, BO TN R2EH L= XLV F—TE
MALRUS AT e = & ASHBA L7 (K 2),

3. FIADAR (R, TLRAER, HXF)

1). Satoshi Okumoto and Shinichi Yamabe,
“A Computaional Study of Epoxy-Amine Reactions”,
J. Comput. Chem., 24, p244-253 ( 2003).

2). Shinichi Yamabe, and Noriko Tsuchida,
“Proton Transfer Reactions of R—OH. (H20)n (R=H5C2 and C6H5, n=2, 3,4, 6 and 12.)
A computational Study”,
Internet. Electron. J. Mol. Des. 2-1, pl-13 (2003).

3). Kenzo Hiraoka, Tkakashi Shoda, Ichiro Kudaka, Susumu Fujimaki, and SusumuMizuse,

Shinichi Yamabe, Hiroaki Wasada, Yuko Wasada-Tsutsui,
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“Gas-Phase Study of the Clustering Reactions of C2H5+, s-C3H7+, and t-C4H9+with
C02 and N20: Isomeric Structure of C2H5+, C2H5+(C02)n, and C2H5+(N20)n”,
J. Phys. Chem. A, 107, #6, p775-781 (2003).
4). Shinichi Yamabe and Noriko, Tsutida,
“A Computational study on interactions between acetic acid and water molecules”,
J. Comput. Chem. , 24, p939-947( 2003).
5). Kenzo Hiraoka, Kiyotoshi Takao, Fumiyuki Nakagawa, Tomoyuki Iino, Masayumi
Ishida, Kazuo Fujita, Koki Hiizumi and Shinichi Yamabe,
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