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Center for Promotion of Computational Science and Engineering (CCSE) of
Japan Atomic Energy Agency (JAEA) installed large computer systems including
super-computers in order to support research and development activities in
JAEA.

CCSE operates and manages the computer system and network system. This
report presents usage records of the JAERI computer system and the big users’
research and development activities by using the computer system in FY2005
(April 1, 2005 — March 31, 2006)
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Altix3700Bx2 PC 7 7 A% A PC 7 T A% B

Ny FAL | SR CPU Ny FR | SFRL | CPU Ny F | SFRL | CPU

P | PR I FH] FOREC | BRS | RRRD | LBRMRE | BRI | IRERE
4 H 5,914 7,153 344, 837 1,163 | 2,462 | 3,727 4741 1,001 | 1,238
5 H 7,577 9, 999 679, 046 4,871 | 1,762 | 5,568 305 621 | 3,449
6 H 15,365 | 13,582 920, 405 1,912 | 1,576| 9,002 533 766 | 1,070
7H 17,355 | 20, 965 855, 431 1,652 | 1,320 | 4,142 1, 357 888 | 5,908
8 H 15,806 | 19,879 966, 150 2,045 | 1,110 | 2,666 1,419 687 | 6,892
9 H 11,205 | 13,927 872, 431 3,667 | 1,020 | 4,074 616 612 | 3,211
10 H 7,740 | 20,214 927, 675 3, 435 952 | 5,589 1, 750 565 | 9,397
11 A 12,334 | 24,149 | 1,056,948 1,912 916 | 9,924 | 10,905 595 | 17, 032
12 A 14,446 | 20,665 | 1,079,164 2,174 | 1,244 | 9,794 1, 259 554 | 5,235
1A 12,030 | 15,532 1,008,403 4,492 | 1,222 | 11, 366 2,373 621 | 12,946
2 H 11, 311 7,539 863, 967 2,254 | 1,569 | 11, 141 1,233 705 | 8,396
3 H 8, 889 7,483 | 1,008, 159 2,353 | 1,404 | 9,349 3, 087 958 | 9,623
aE 139,972 | 181,087 | 10,582,616 | 31,920 | 16,557 | 86,342 | 25,311 | 8,573 | 84,396
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VPP5000 GS21

PNy T | RFRALE | CPU | Ny TAL | SRR CPU

L 5 53| B | AR 53]
4 A 1, 280 1,844 | 2,722 2,706 | 12,662 105
5 H 1,270 1,152 | 4,295 2,261 | 10,356 89
6 H 1,817 1,195 | 3,532 2,703 | 10, 482 81
7H 1,506 1,228 | 3,819 2,221 | 10,200 80
8 A 812 1,003 | 1,655 1,941 | 11,752 88
9 H 1,273 777 1,619 2,520 | 10, 764 84
10 H 1,871 598 | 1,550 2,863 | 9,176 125
11 H 1,179 634 | 1,839 2,188 | 5,260 108
12 H 827 841 | 2,558 1,774 | 3,624 65
1A 1,024 964 | 5,713 2,401 | 3,421 54
2 H 1, 396 958 | 5,960 1,714 | 3,020 50
3 H 1, 250 715 | 6,174 2,111 | 3,237 52
ai 15, 505 11,909 | 41,437 | 27,403 | 93,954 979
BTE—L “on ¥y BRA

HERP
30.2%

Reth
0.7%

EpE-E8
32.5%

FHBMBIC P URFRIFIHER (5 > 27 LG T
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3.2 BRI SR Ph

IRETRZRL G IEFT OO & AT A, BITEAMA RO RBUL S I 2 L— 3 O RS
FA WAL 5 Prism, EE@UAAIFTE O KBNS 21T 5 pSeries650 THEM X4 T
W5, ZEMOFAEREL, FIHAFELFASE L KMo BEME Lo Tnd, ek,
Prism &, ¥k 17 4 4 A0 b HE IRV AREFT OB AT L &b, A7
AP S iz,

(1) FIHEHK

Bk — 219 N FIHFERE=—F 189 A
(2) ALFRfEHR O CPU FI I 324 (A B1))

Prism pSeries650

Ny FAL | ERRAL CPU Ny FR | RERIL CPU

RO | ERRK ] B | B HeF fi]
4 A 897 1,922 3, 468 64 1,970 400
5H 6, 363 1, 477 19, 479 134 1, 581 223
6 H 13, 735 1,012 34, 344 160 2,348 306
TH 5,116 1,638 18, 130 472 2, 186 391
8 H 6, 443 1,700 40, 219 143 2,011 280
9 H 5, 152 1, 352 19, 578 243 2, 096 924
10 H 1, 540 1, 560 25,595 489 2,374 1,094
11 H 8,428 1,229 41, 654 315 3,031 1,533
12 H 9,116 1, 443 35, 361 115 3, 356 1,197
1A 5,801 1,171 28,518 272 2,953 351
2 H 4,323 779 39, 925 455 3, 117 569
3 H 3, 179 1,209 44,631 609 3,715 1,025
a8 70,093 | 16,492 | 350,900 3,471 | 30,738 8,293

HERE
17.8%

BME
82.2%

FHEMBIC P URRFIAZERE (2 227 LG5
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33 KEtAREEEZYS —

REERFFERAS o 7 — D 2T ME, EICFBR A Z L DOEMET T FOHEEFHE L
THIF &41 5 HPC2500 & N« MBEOHER L AT ATHIH S LS 6521 THEsK ST
W5, M OFAERIL. FIAEDFIHSE S RS DRI - Lo T g,

(1) FIHE%
Bk —H 1622 A FIHFEFE =2 — 594 A
(2) AVERAAH R O CPU FI 22565 (1 31))

HPC2500 GS21

Ny FAL | EEAL CPU Ny FR | ZEERL | CPU

R | B 53| SIS G B O I i
4 A 1,286 1, 382 154, 339 4,730 | 6,222 141
5 H 1,916 1,551 89, 994 5,011 | 5,292 140
6 A 3,071 1,721 174, 639 6,035 | 6,473 127
7H 1,774 1,677 147, 878 6,567 | 4,933 193
8 A 1, 880 1, 860 127, 865 6,071 | 4,604 122
9 H 1, 682 1,693 165, 805 5,516 | 4,759 201
10 A 1, 467 1, 746 181, 518 4,711 | 3,664 66
11 H 1, 465 1,806 172, 912 4,638 | 3,579 98
12 H 2,193 1,799 175, 937 4,360 | 2,793 80
1A 1, 365 1,515 175, 217 7,095 | 3,733 48
2 H 1,951 1, 446 179, 708 4,692 | 3,783 128
3 H 1,088 1, 480 201, 639 4,622 | 4,493 149
ai 21,138 | 19,676 | 1,947,450 64,048 | 54,328 | 1,492

HEIRIC P USRI RS (22 A7 LA7H




3.4 BEAREMRm

BAVE R A TERT D 2 AT AL, FITHE RO KRB I 2 L— 3 VEHR
% BN A C R REE e LB 9 5 AlphaServer & ITBL 5@ D F CTHIFH 9 2 FiE R E %
Td»% PRIMEPOWER THERK STV 5, AEBM ORI ZERIE, FIHE BRI E & IHE

JAEA-Review 2006-025

INEFE =L FERTEL RS TN D,
(1) FI &
ek —H 485 N FIHFEE—H 307 A
(2) WLFRAAEH R OY CPU I 324 (H B1))
AlphaServer PRIMEPOWER
PNy FRL | SRR CPU PNy FRL | EERAL CPU
B 45 fi FHl B | A fi FHl
4 A 764 28, 795 382, 209 7,589 | 3,600 301, 055
5 H 1, 646 36, 903 362, 442 10,159 | 3,193 313, 212
6 A 687 29, 672 465, 559 17,374 | 3,180 305, 933
7H 743 28, 664 474, 235 11,278 | 3,086 280, 704
8 A 555 36, 159 288, 423 4,966 | 2,646 332,135
9 A 566 18, 329 384, 157 5,774 | 2,274 327, 797
10 H 1, 006 21, 187 447, 672 10,788 | 2,654 312, 994
11 H 812 13, 609 311, 824 7,974 | 4,814 289, 158
12 H 615 8, 441 269, 189 5,099 | 3,065 288, 538
1A 793 15, 785 384, 490 6,542 | 2,645 319, 318
2 H 662 25, 242 234, 664 3,275 | 2,742 290, 335
3 H 479 26, 415 214, 755 1,368 | 1,826 314, 284
At 9,328 | 289,201 | 4,219,618 92,195 | 35,725 | 3,675,463

REFE—L4
64.7%

BEPIRIC P URFEIFIHSERE (2 AT L6571




JAEA-Review 2006-025

4 REETEHABIC K DMFRAER

41 BEHEHRAREYH—
411 FLUENT OJ— FICKDRERBILIRRDENT

Analysis of thermal stratification phenomena using FLUENT code
M0 IE
BUK )2 i ge 7 v — 7
1. MAOHE (ZFD) !

BK N2 RN GE 7V — 7 Tl BKIF OBUK R eI B 5 EBr T — # & i
F %72, OECD/NEA ROSA 7w ¥ =7 FaE L TV, EBREIATL T CFD 22— D%
ERE~OBEAMORF 21T > T D, CFD 22— M@ Th v, £/, HHERREFO
BERIZBNTa— ROMRZ D 72D, KEBL) DR RFH O 2 250 FE i L EBR

FER L RFT T 2 BN B D T, KENESIFH R OF I L ER R TH 5,

2. MADAB - #BR -

OECD/NEA ROSA 7'm ¥ =7 b THEfi%E TE L T D IKIRMIEE ~DIEE B Lm EIKE
ANBF O E R b 328R 12 L ¢ ARAEEAY CFD =2 — R Cd % FLUENT (2 & B it 217> 7=,
17 AR L, RIEMIELE 2 & IE N REHIT COEFE RN LT, /—T 1 > 7R
WE T NVOFAMEZATV, LR OREREZST,

B OB D 7= FiEd k NRESAICERIA R 6D (X1 58),
LET NV E LTIE, k- T ANRBIHREREZ 2 5,
BERSEIL, EARNDIENRLSE THe<,

JEARERAY O TREIIRNE DD -0, s 5,
THHMRBE T OEE E FLUENT I X VW AlRETH 5 (M 2 BHR) .

3. MADOKE (Ba. TURER., w5 .
WOIE, FRFER,
“a—/L N L 7 IR R LS D FEER K OMRAT”
A AR 71542 2005 FRKO R, AP, 9 A 14 H (2005),

4, SEONABFE :

IR B LB R OIATIC B W T BUEMES T £ 7 VE OB 2 gl S e S~ M
{fit~ FLUENT =t — R O APE DR 2 8 5 T IE,
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412 BEEEAEREE TRACY ZRV )\ CERFSHIRERERICHIT DR

= RIRE DERAT
Analysis of Dose Measurements in Criticality Accident Situation at
Transient Experiment Critical Facility, TRACY
Fley g
BB A 7 ViR e et 58 7 v — 7

1. MAOHE (5D !

FEREI A 7 Vi e 2R ZE 7 v — 7 Tl BRSNS BT DB DR R D 72
D T SIS R T IR RS TR B A 7 VR T ek (NUCEF) oD i I B L 2 ot
& TRACY (ZF\\\ T, B F R BRI 351 5 FE TR K Oy BREOWEEZ 1T > T D,
ZOREITK LT, #ET R F—F T A m a3 — R MONP & W BT 24TV, SR Ehak
ENE ST DM EZ RS, HEMEE T2 Z &2 X D MONP = — RIS 4 MGk L
TWb, ZOFETHNTWHS MNP 22— KD X 9 7o f ¥ —F 7 hbnr a— Kk,
FEHEE D LWERZ G5 T2 OIZIZZ R R Z L E 35, 207, Altix3700BX2
(2T, 32CPU Z JHW 2 MCNP DA R 24T o 72, ZOWHIFHRIZ LY | HERHAW T
PCIZ K DRMR LB LT, FHREED 30 5Ll Einl B L, TE(OERRIBICSES L
72

2. MADAS - #BR -

TRACY JF.0a & v 7 IR NREIEM &£ 7 b L, HPEF-RR L Oty # i o M7 % MCNP =2 —
RIZXVRD, FHEXIG L 722 TRACY OIFEHAIX, 2005 4F 10 H 31 HIZ{THI7- R325 15
[F4E 11 H 22 BICITONTZR328 £ THOLA T THDH, K7 BN T, PVEFRREHIE S
X3 A, yHREIERILS AV, TNENEREESY V —2HWTHREL KD, AR
AV —IC L ARERIL, VIR LIRRE R Z R T enb D7D, i — A0 iELE %
EELUCHREZIT O LER D o1, ROTBEIL, FFEEORAE M) TR LI, WE
il & el S aufz, HedRDFERE MONP FHREIE, HPEFRREIC O W CidERflEE & —B L 7=
Ly BRIV T/ NG & 22 o 77,

3. FIADRERE (B, JURER. AX5) !
AN

4., SEONATRE :
AHEBED TRACY EBR DT 217 9,
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42 FEmEREtE>Y S5 —

421 Co,/Cgo BEMDRFUNILDIBEICEET DIEFREVIAI

Theoretical Study of Atomic Structure Evolution of the Co,/Cgo, Composites

Pavel Avramov
JotmFEENTTEE v S —
FEMRREREL N2 361T 2 [EA O JEF- il & e B ORR 7 v —7

1. MAOEE () :
The JAEA supercomputer system (ITBL and AltixBx2 machines) has been used to calculate
the atomic and electronic structure of the novel Co,/Cq (X < 2) composites in cluster approach (89
C0,(Cso)s (m=1, 2, n=2, 3) clusters) using B3LYP/6-31G* approximation. For the m=1, 2 the 7 type
of coordination is energetically preferable. The 77’ one is the highest energy isomer and other isomers
(77" or mixed structures like 7%/77°, 17”'/77° and 777'/17") have middle energies. The theoretical atomic
structures match well the experimental structural data. For the m=2 the bridged cobalt dimer in triplet
spin state bonding the Cq cages is the lowest energy isomer. The B3LYP/6-31G* calculations of
Co0y(Cqp); clusters show that the migration of cobalt ions around the Cqy cages occurs through hopping
between the 77°- and 77”-sites. At the final stages of migration a formation of several cobalt dimer

structures is possible.

2. NEOAS - BR

Atomic and electronic structure of a new class of Co,/Cg (X < 2) composites synthesized
under unequilibrium conditions has been studied using B3LYP/6-31G* approach. To model different
cobalt content a set of Co,,(Cqg), (m=1, 2, n=2, 3) clusters (89 in total number) has been calculated. For
the m=1, 2 the 7 type of coordination is energetically preferable. The lowest energy structure of the
m=1 systems is the 37 triangle planar Co(Cg); cluster (coordination number 6). The formation of the
Co/Cep complexes with additional sp C-C bonds between the fullerene cages is possible and
preferable, especially for the ionized clusters during mass-spectroscopy experiments. Comparison of
the theoretical Co-C bond lengths (Rc,.c=2.06 A) with XAFS structural data (coordination number 6,
Rco.c=2.06 A) demonstrates good adaptability of the B3LYP/6-31G* approach for the calculations of
atomic structure of the species.

For the m=2 only three structural types of Co,(Cg), clusters can be realized: i) with cobalt
dimer bonding the Cq cages, ii) with possible formation of additional C-C bonds between fullerene
cages and iii) bonding only through one cobalt ion.

The B3LYP/6-31G* calculations show that the triplet spin states are energetically preferable.
We have discovered 27 Co,(Cgp), isomers in triplet state and 28 Coy(Cg), ones in singlet state of the
first and second types. Mostly cobalt ions present 77° or 77° (in few cases 77°) types of coordination. All
triplet state isomers keep the main peculiarities of atomic structure of the singlet analogs. The typical

singlet-triplet splitting for all isomers is equal to 40 - 70 kcal/mol. The transition from singlet to triplet
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state leads only in enlarging (~0.2 + 0.5 A) of the Co-Co distance of cobalt dimers.

To study the process of atomic structure evolution of Co/Cgy composites under unequilibrium
conditions we have studied four sets of linear and bent Co,(Cg); clusters to model the process of
cobalt ion migration around the Cg, cages. Based on the calculations of Co; systems we proposed the
17> and 777 types of coordination of Co,(Ce)s clusters as energetically preferable. The calculations of
g, o, iy oy and 77/ complexes show that the 777 type of coordination
is ~10-20 kcal/mol lower in energy the 77° and 77° ones.

The low energy reaction pathway of migration of the cobalt ions around the Cy, cage through

the 6-6 and 6-5 fullerene edges is presented in the Figure.

The first cobalt ion (red dot Co') with fixed position is
Cobalt ion migration pathway around C g

placed in the center of 6-6 edge of the Schlegel diagram.

Co~

The initial position of the second cobalt ion (pink dot

Co?) is in the center of opposite 6-6 edge. Migration of (keal/mol)
the second cobalt ion around C¢, cage through 6-5 and ® 0o
6-6 edges is presented by color dots reflecting the ® ;s
relative energies of isomers (77%:77/i:1° type of ng(—;
coordination) and intermediates (77%:77° /i7:17" type of 0 124
coordination). Carbon atoms are presented in black. Two : ’:f
lowest and highest carbon atoms are equivalent and ® 456
@® /9.2

presented as half circles because of specific Shlegel

diagram projection. The Co” atom has mirror reflection

at the bottom of the figure (light pink dot) as well as the

Relative Energies

® 3435344

correspondent 6-6 edge. Two violet empty circles denote
the beginning of alternative reaction pathway of cobalt migration. The traffic sign “do not stop” denote
absence of intermediate state on particular 6-5 edge.

The energy difference between neighboring 777 isomers and 77 intermediates is relatively
small (~10 — 12 kcal/mol) whereas the final low energy dimer structure has sufficiently lower (~ 35 —
50 kcal/mol) energy (red broken line and brown dot, Fig.). The second in energy structure can be
realized through the same reaction pathway with different last step (relative energy 9.4 kcal/mol, red
broken line and red dot). In some cases at final stages the formation of cobalt dimer structures can
proceed without the potential barriers between the intermediates and final dimeric forms. For example,
such reaction pathway is presented in the Fig. by intermediate traffic sign “do not stop” and final light
blue dot connected with the Co' by solid red line. The complex with the second ion bonded with the
following 6-5 edge undergoes structural transition and forms the Co-Co dimeric structure directly
without passing correspondent intermediate state. The describe energy difference is the main driving
forces of atomic structure evolution of Co,/Cyy composites under unequilibrium conditions.

To perform the atomic and electronic structure calculations of the Co/Cgy composites the ITBL and
Altix 3700Bx2 supercomputer systems as well as the parallel GAUSSIAN 03 code have been used.
The atomic and electronic structure of the objects was calculated using modern sophisticated methods
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on different levels of theory like ab initio DFT (LDA, GGA) or hybrid ab initio DFT (B3LYP, PBEO)
and post-HF methods (MP2, CAS SCF). In total during the period ~175 000 CPUh on ITBL system
and 40 000 CPUh on AltixBx2 one were used.

3. MADKR (FA. TURER. #wXH) !

1. P. Avramov, H. Naramoto, S. Sakai, K. Narumi and V. Lavrent’ev, Quantum Chemical Study of
Atomic Structure Evolution of the Co,/Cgy (x < 2) Composites, XII-th International Congress of
Quantum Chemistry, B189, Kyoto Terrsa, May 21-26, 2006, Kyoto, Japan.

2. P. V. Avramov, A.A. Kuzubov, A.A. Fedorov, F.N. Tomilin, P.B. Sorokin, Structure and electronic
properties of Si/SiO, clusters, nanoparticles and nanowires, C187, Kyoto Terrsa, May 21-26, 2006,
Kyoto, Japan.

3. P. V. Avramov, P.B. Sorokin, A.S. Fedorov, Atomic and Electronic Structure of Si-substituted
Single Wall Carbon Nanotubes, Abstracts of 1st NAREGI International Nanoscience Conference,
June 14-18, 2005, Nara, Japan, p. 127 (http://www.shinkokaido.jp/).

4. P. V. Avramov, S. Sakai, H. Naramoto, V. Lavrent’ev, K. Narumi, Quantum Chemical Investigation

of Atomic and Electronic Structure of 1D Co/Cg Composites, Abstracts of 1st NAREGI

International Nanoscience Conference, June 14-18, 2005, Nara, Japan, p. 192

(http://www.shinkokaido.jp/)

5. H. Naramoto, S. Sakai, K. Narumi, V. Lavrent’ev, J. Vacik, P. Avramov, Structure Evolution
Induced by Physical and Chemical Processes in the Mixtures between Co(Ni) and Cgy, Abstracts
of the 1* International Nanocarbon Workshop, July 30-31, 2005, Hayama, Japan, p. 15.

6. P. Avramov, S. Sakai, H. Naramoto, V. Lavrent’ev, K. Narumi, The role of electronic correlations
in Co/M (M=Csq,, CsHs and C,H,) molecular structures and composites, Abstracts of the 1%
International Nanocarbon Workshop, July 30-31, 2005, Hayama, Japan, p. 22.

7. P. V. Avramov, H. Naramoto, S. Sakai, K. Narumi , V. Lavrent’ev, Quantum Chemical Study of
Atomic Structure Evolution of the Co,/Csy (x=1,2) Composites, J. Phys. Chem., in progress.

8. P. V. Avramov, A.A. Kuzubov, A.S. Fedorov, F.N. Tomilin, P.B. Sorokin, ab initio DFT study of
nc-Si/SiO; objects, J. Phys. Chem., in progress

9. Pavel V. Avramov, Pavel B. Sorokin, Alexander S. Fedorov, Dmitri G. Fedorov, Band gap

unification of partially Si-substituted single wall carbon nanotubes, submitted to Phys.Rev. B

4, SEONBFE :

1. CAS SCF/aug-cc-pVTZ calculations of model systems with one and two cobalt ions (CoCp,,
Co(Cs6)2, Cox(CoHy), Cos(Cse)n)

2. B3LYP/6-31G* calculations of Co3(Cy) systems

3. B3LYP/6-31G* calculations of Fe/Ni/(Cg) systems (Fen(Cgo)n and Niy(Ceo)n (m=1,2, n-2,3)

clusters)
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4.3. RFDEERITZHHZTELPT

431 PHITS ZRVZMZEHERS - FERITLIORIIREFD

Dose evaluation of aircrews and astronauts by the PHITS code
g 2z
BB MR 7 v —

1. NAEAOEZ () :

A, WZEHEsRE B R OFHAAT EOFEH BRI L 2L AEE o Tnd, £0D
PIX S REZ M T D 72DITiE, M2k OFHMNIZE T 2 BT 2L X —2AX7 fr
ERERSHETOIMNERH D, L, FHBSRIZL, JRFFPETRAET 2B &
TZ XX —=DmDTHEL, £o, BA T 230 EXOE L2720, BEFOHS
MR EHR o — R CIE 2 OBE@ L EMICHEET 2 2 LB TEehode, 22T, Hxldk, K
T EA A UWETE T ViR o — R PHITS ZBA% L, Zha HVTizem e O
WIZBIT DI T RV F— 27 ML ZEFE L2, PHITS 1%, ZRAHEEHRZ VLT
LETHTINFETNERWCEAS A VBRI EEET S0, ZOFERICIE, KBS
FHEHORIHNR AR R ThH -, ORI REMEE FRE L ik L7z & 25, PHITS & Hw
THEAE LIAERIL, ERET VI DREE & N THEBRAISRT 2 FEMEN B2 & A3
L7z 2OZEND, RFRETEEZHANDZ EICLD, MZEMKESB R OFHRT LT
<HpEZ LY SREICGTHMECTE 52 2 RO NIRRT,

2. MADAS - #ER -

FLZEHEN O R = R L =27 MV ZFET 5720121, FHENRO KRG FICB T
LWL R AT ) MER D D, Foxld, BAFE LI Himsit i o — R PHITS ([CREHT O
—X% 7477 U JENDL High Energy File Z#iA& ot TREH ORI MREEFE ATV, W
KOMDEM (FEE - HBSGREE - KIGIEENEM) (T4 2 e+ A7 M ZstE LT,
Z DR, WIS L LT CREME96 =t — R & W TEHE L2 RRARFHBRE AT M2
L7zo & DORKTHEREmEF R, KEDHK 1000g/cm® & fjed TEW - 0% KR E G %
WEL L, WHIFHHEEPC 7 T AX =% NDZ LK IO THREE 2o Te, 72, O
TR ERE RO RHMEABL L, FE 20km LR OEEOHRICI T 2 A7 M vz Tl
AIREZL AT A E M Uiz, 2 Offiric, MiZesic X 2 BU#E~ R a2 B 2 H 2
ZDHZEITEY, MIZEBNICRIT DAY MVEEHATEEE L, K112, MiZEHN
HPE AT MR DV R 2 b—3 3 v ROEENT S & 2 FHIME & Sl 2 bel U 7= 5
RErd, KLY, YIab—rar e i, MOTHEERSAIEEEZHFETE S
ZEMghD, TOX D 7e—HE, KA SN TEIMOFEFETIIHELNTELT,
ORI LY, MEREEEOPHEFHII<HEZHER M2 Z L8 ATREE 72
-7,

FHMMNOBIHRT RN F—2ANT FAVEFET 2 720120F, FHBNBROFHMANICE
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T OWERI R AT O MER DD, £ T, FexlE, PHITS #HWT, FEEFEOARX—2T ¢ |
IR D INBEIRE 34T & L 5 K 9 #EEE L 72 B RO 22 FET IR PNIC 8 1 2 IR 6 5t s &
TV, ZOTRNAVX =27 MEFR L, ZORRETE, EA A BRI EEREE]
EREL, TNEEMICERT2ZENNELRD, TOOICIE, SRAHEERZET
LEADTFENFET N EHNTEA S VERICEBET 2 LERH Y, ZOFEIE, W
FHREBEPC 7 T AX—FHND I LICE VIO THAREE oo Tz, K212, FHEMNICBIT 5 H
PEA AT S UZxEd % PHITS 2 WG RME A O FEREZ RS, XKLV, PHITS ZHw -
HETEDT, EREZBELSEHR TN/ ND, 20X 8T, KEMZETE
J5) (NASA) SO G287 7 (ESA) 28 LART L W BAZE L CE 2R FRIETIIE LN TE LT, Z 0%
BRRIZE Y, FHERIT ORI BREZBERFHMET 2 2 ERFREL 2o 72,

3. NBDER (FR. JURER, #HXH) !

AWML FER

1. Tatsuhiko Sato, Lembit Sihver, Hiroshi Iwase, Hiroshi Nakashima and Koji Niita,
“Simulations of an Accelerator-Based Shielding Experiment Using the Particle and
Heavy-lon Transport Code System PHITS”, Advances in Space Research, 35(2),
208-213 (2005)

2. Tatsuhiko Sato and Koji Niita, “Analytical Function to Predict Cosmic-Ray Neutron
Spectrum in the Atmosphere”, Radiation Research, in press

3. Tatsuhiko Sato, Koji Niita, Hiroshi Iwase, Hiroshi Nakashima, Yasuhiro Yamaguchi
and Lembit Sihver, “Applicability of Particle and Heavy Ion Transport Code PHITS to
the Shielding Design of Spacecrafts”, Radiation Measurement, submitted

FRERX

1. T. Sato, K. Niita, V.A. Shurshakov, B.E. Kalyaev, E.N. Yarmanova, 1.V. Nikolaev, H.
Iwase, L. Sihver, D. Mancusi, A. Endo, N. Matsuda, Y. Iwamoto, H. Nakashima, Y.
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A Large-Scale Simulation on Gas-Liquid Two-Phase Flow Characteristics
in Advanced Nuclear Reactor Cores
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Study on calculation method for fission product yield by selective channel
scission model
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Data analysis for the photonuclear experiment with laser-Compton
scattering gamma rays
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XAFS simulation for molten salts
A J5i
B E T FEEE e S L —
1. MAOHE (5D
TR O K 9 72 SRR AR OB XAFS TIEE DAY MRBIOEZR50 2D, fi#
FrcBWTHIBIIC S T8I 1% (MD) &3 =2 L—3a UElEFIF LT\ 5, i, XAFS
AT FVIEMD GHROETVCHIE TH Y . ETNVOREMEOR LIS D, ZDOX DI
T XAFS 77— #12 & » Tl b S =TT /L 2, Hsd & PPk o FH BABEILR D fif B oA
HOYPEDHEE ~ & B LT,

2. MADOAB - #BR -

O YERHERFFE 2 = > B AY SPring-8 Tif6b TV % EhfiFE i = R /L X —XAFS & Z B L
TEHONEEBEDT —%% MD ¥ 2 b—y g U b EERAZRS, SOICHELZIELT
HIE R R 2 048 U, WPEHEOHEE 232 72,

(1)¥%F# ToCl,

T8 A RRFNOHFTHRIZAZLET 5 TbCls (2 DWW THETE XAFS HliE 21T o 7o il & |
WAL A A AN REZEA L TEHEONIZ MD ¥ 2 2 L—3 g VOFEREZK 1 O EBIC
T, XAFS N2 — L DFHEIZ. MD VI 2l —a b T A Fra2hie Li-y 5 A%
—Z TR L C FEFF 22— RIZT TR T 2 FEE Lo T0D, 7% 7 A i
bW D B T HERCNE T B A A > D K& 72 LaCly, TORI 8 &/NE 72 DyCl, TD 6 &2k 5
ZEMHE SN TS, TbCl TORNIEZBH BN T 572D, vYIalb—a U THELI
720 T AL —HEINE T LT TR XAFS XX — 2 &K1 D 2B AL FIOR LT, B
NI T DRE = I —FR L —H L TEY ., TbCly DIEFEIREE TOERNIED LN 7 Th D
ZENgmolo, WIZ, 2O MD FHEETAEZFH L TYHEOE LT 7, £7. bol
HEAR R TH DR BEAZEEMD ¥ 2 2 L— g U bROTFERZ X 2 1077,
EBMEER —HLTEBY, AWREHSRFATETAREATELZ 0N 005D, ZOET )L
(22T VPP5000 | CONFIGHRIZ L U K ekt &2 5 ChRiER 2 HEE LI/ R 2 312
R, TOCL LT % /A REEALEREE O HF T, i@ W EER 2T 21/ TH 5 =
LMo,

(2)LiCI-KCI bz 1 oD LaCls Bl AZA#E D 221k

WEAEE & Tl MD #RET /L2 ML L7 LiCI-KCl #5455 & LaCly DIRARIZHOW T, 5%
LaCL IBE DI T — 2 ZHfSG LTc, TORARDMD v o2 b— a U 2T R E X
AVTRT, BHRE T, 2R R ORIRE DA 42 2RIV 5 7-HIZ, Altix3900 T
DOWFNFHHEIZ LV T 22 D KB R e o7, 5O TFHRRRITRAFIC XAFS Eh
EZFELTEY, BRERTHLHEATT VIIRFICEREEZ FET 5, RWT, ZOET L
ZHIH U CEHAE L7=. cage correlation function DFE R4 X 5779, Z OREHIT. BEEICE
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WTCENLFTH DAL A A v BN & DR TR Z A MR BORRIIR D DT, £
S BHNIRWNEAIT 1 2>, —J7, BN L TV B ETOEALYA 4 v DBHE & AN D -
TLE D EHEBEEITErIZR D, AR5 L, LICIKCl M Tidb 3 M2 oL
FABEZS B D Z o Tz, 2T, KIT 3 A2 Tid72 <, LaCl;-LiCl & LaCl;-KCl @ 2
B RIZOWTRD T (K5 DFE L TE), 75 &, LiICl LIRA L7cdt. LaCly ORI
TR ZEIS R DA KD KCl LIBAT 2 ELEMMPRELSEDRZ LN nhoTz,
LiCI-KCl 3555 TlX, ZOMKT2ENHEA L TNDHEBEZ BN,

3. MADKR (FA. TURER. #wXHF) !

(1)Y.Okamoto, H.Shiwaku, T.Yaita, K.Minato, L.Rycerz, M.Gaune-Escard,
[High-energy XAFS study of molten salt systems |

7th International Symposium on Molten Salts: Chemistry and Technology,
Wik 17 %9 A, Toulouse (77 > &)

QAT 1, Paul A Madden, EFI/AE

[LiCI-KCl 2k i @b (A oo Ay A b D 25 8) |

5537 ML AR R e . SRR 17 4 11 A BURREE (BER)

4. SEONBTE :
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V—varzldEmdEftlca— & 1F ‘ ] ‘ §

7 . CN=5 |
Altix3900 FCITWMENT %, ok ™

ABFZE TR L7 o+ 8 )75t = — R,
VAT LRHERE X BB ERKIC LY
Altix3900 ECWolEnEb SN E Lz, 221
I LAYl D= <

X1 ¥AF#H TbCly © XAFS BI% Ky (k)

B TORTEBRILFERMEZ T, & BB ORRRIL,
FHEEA T, 2 BEHLLTO CN IZENE A £ L,
CN=5 DOfE#RIE MD FHEOH CTERANZEL S D7 T A
B —D I EAFNE R L= XAFS B 74, CN=7
THROEVW—ERHELNTEY, Rl TbCI3 DR
RN T THHZ L ERL TS,
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Long-term simulation of "3’Cs in the Irish Sea

1. NAEAOEZE () :

MAFGE T N — 7 TiE B RO & OS50 D KGR & WEBAITEEN 2 1] 50T
T5 L BT, BETOWEBITE TIT D720, HEKEER Tl — R POM, /K H i
PERZAFEREAT T = — N SEA-GEARN, #%I3 < #R&7li = — N COLDOS 7> ARk S 4L 5 M ER
BERTlis AT LD EHED TN D, K AT AOZYMMGEE £+ 5720, HEET 7
« —/V RIZ& % British Nuclear Fuels O J AR BB f g% 7> & fikH & iz PCs o R
My Iab—rara%EhL, BUHEE LT,

2. MADAS - #BR

GRS 52.8 JE —55.2 B, PR 2.8 E—6.4 E L L7o, KPS T-HIMREIL Skm, $RE Sy
FHUL o FEAER T IS & Lz, REERNGQIBRTHDL T AV v ¥ 2 RSN R TH 0 |
W R L T, % 2T POM IZENLRITEMNBRIE LI HEMY 737 /L (NAOTIDE)
AL IIA I AT D B « fERR 23T 2N A 3R T D HRE 2 BN L7z, L RPETE & &2
LRGN EITANT U RERay NI RO —RE, TALVT7 U FET=—L X
DE b Va =Tk E L, 2 SOBEERICBWTHEINZ 5 2 it 2 B E ST, Toth
D473 & LT Comprehensive Ocean-Atmosphere Data Set 7> 5 &UFEAE O #E L 10m JEGH 2 A B
5 Z 7=, KR & ¥E57 1% World Ocean Atlas 1998 725 H BIOXEE % 5 % /KX ETOPO2 %
W, ARKIEE Tm & LTz, POM OFETIEA A L AT v 71154y, HRBIKIZ 1966 4F 1
H1HM”MS 2FME L, WO ERES 2Z 8 LT 2 FEICE R SN il T — 4
v b EVER L, SEA-GEARN D AT —4% & L TERAF L7=, SEA-GEARN O FHH Cld AL
LTI B i S U418 BTCs PR 2 V-, BHREARTIE 1966 4E70 5 24 4E[ & L. POM
THEINTFET — 72y M0 iR LA Lz, AKEIEHERENE 500m?/s, SR 1EJEHIRE
1X 0.003m™s, ¥ A LAT v 71X 30 43 E L, EIFEOLOYA . EIFHE & IEIED R A /EH
THHE. O2 7 —AOFHEEFEM L=,

FRAED T2 TAEA-MEL 723Bi%8 U 72U RET — # X — X (Marine Information System:
MARIS) 22 BAH U727 A U v & 2 MEHC R T DIEAFHE PTCs RIBIE AR L3RR DO 2T v
Tvay hERKRLEEZA (K1), EFESRBEOMRAIERZ23E Ui E o b nal
Hn o~ v BB 5 RIERESAR 2 W BAFICHEBLT 5 2 & 2GR LT,

723, POM DOFHEIZIX Altix3700Bx2 (32CPU) %, SEA-GEARN OFFHEIZIX PC 7 7 A%
B (1CPU) % H 7=,

3. MADOHR (FR. JURER. RXH) !
1) T. Kobayashi, S. Otosaka and O. Togawa; Three-dimensional Modeling of the Tidal Dispersion of

Radionuclides in the Irish Sea, Proceedings of International Symposium on The 13th Ocean
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Sciences Meeting, OS25J-07, Honolulu, February 20-24 (2006)

2) BREML SRR ; MEPEBRBERE > A 7 AORGE (1) 74 U v v =2iglciir 2 'Cs
DEWILH S I 2 b—r 3 > BAREF 1542 2006 FFEOFES, KK (2006)

3) HARIFEF-AWFZEBAFEMsAE ; [ T AT 2 B RE Tl = — RO (I0) | AR
H3E (2006)

4) T. Kobayashi, M. Chino and O. Togawa; Numerical Simulations of Short-term Migration
Processes of Dissolved *’Cs Due to a Hypothetical Accident of a Nuclear Submarine in the Japan
Sea, J. Nucl. Sci. Technol., 43(5), p.300-310 (2006)

4, SEBOMAFE :

FYHEIC B W CEHAMERE CH D PuOFBH Y I 2 L—ra v E2FE L, VAT LADOBR %
H#D D,

SEA-GEARN DAA7FHE & BB REDF BAEH 2 Z 8 LT3 E 2 Fh3 2 D12 10 H RO CPU
HA L LTz, BENWSIA T > a v 2B L CRtE 2R AT DG LB e o Tz,
A 113X SEA-GEARN % MPLIFFIML L, @GRS AREE 2D K HIc Y —Aa— R R T 5
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4.3.8 DNA fEEIMICEE 9 DIEFHRBVTAZT

Theoretical studies on DNA single strand break.
M. Pinak and J. Kotulic Bunta
JF- ) HAE TR O R B B R AT A JE 7 v — 7
1. MROHE (BFD :

The current work is focused on results of molecular dynamics simulations performed on DNA single
strand break as an origin of a double strand break, that is considered to be one of the most significant
damage leading to genetic instability that may result in enhanced cell proliferation or carcinogenesis.
The computational studies were focused on the structural and molecular orbital changes at strand
break site. The result show that open valences at broken strand ends are quickly filled by the electrons
generated during radiolysis. Results of simulation also indicate a local instability of hydrogen bonds

between complementary bases.

2. NHEONS - iR :

Single strand break (ssb) is a predecessor of double strand breaks (dsb) of DNA, that is among the
most important lethal effects in cells; moreover, there is a significant probability that the attempted
repair of dsb's leads to insertion or deletion errors, and a certain probability of mutation. Strand breaks
are caused by the incision of bond at either C3' or C5' atoms of DNA pentose and require damage to
the sugar-phosphate backbone. Breaks that occur in a single strand of the DNA molecule are repaired
using the same enzyme systems functional in base-excision repair. Once DNA is damaged, the
damage must be properly repaired in order to keep its molecule intact. Failure of the DNA repair
process disrupts the structural stability, which must be preserved in order to be properly segregated to
daughter cells when cells divide. The molecular events following the DNA repair failure leading to a
genomic instability are only partly understood. Aim of present work is to describe the structural and
molecular changes at the DNA strand site.

method

The molecular dynamics (MD) technique was the main tool. MD simulation is a technique that
yields static and dynamic properties of a molecular system and provides useful scientific data showing
the DNA in its dynamical mode. The classical MD is based on solving of Newton’s equations of motion
for each atom in the system. Solving of these equations produces new atomic coordinates that are
used to calculate new set of forces. Static and dynamic properties of the system are then obtained as a
time averages over the trajectory. For the simulations the molecular dynamics program package Amber
5 was used.

single strand break

The ssb was introduced between adenine and cytosine of DNA strand by breaking the covalent
bond between P and O3’ atoms of the backbone (Fig. 1).

To obtain the charges and structural parameters of the broken strand the quantum chemical
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calculation was needed. This was performed using Gaussian03 software package. Fig. 2 shows the

structure of ssb and the newly computed charges and distance between O3’ and P atoms.

(1.1659)
11436 p

s)

Adenine Adenine

Break

Cytosine

Cytosine

Fig. 1 (left) Position of ssb on the DNA strand representing the result of hydrolysis of the glycosidic phosphate
sugar bond.

Fig. 2 (right) DNA single strand break MD after 10 nanoseconds of MD simulation. The numbers show the ESP
charges of individual atoms (charges fitted to the electrostatic potential) and the interatomic distance

between P and O3’ atoms. The original values prior simulation are shown in parentheses.

In analyzing the results of 10 ns of MD simulation of DNA 8-base pairs duplex it was observed that
molecular structure remains relatively stable for the first approximately four nanoseconds, however,
after the fourth nanosecond the molecule starts change at the break site. Mainly it is observed that
residues are separating and their relative conformation is being deformed and partly disintegrated. It
has been observed that open valences at broken strand ends are quickly filled by the electrons
generated during radiolysis.

One of the indicators of the DNA double helix stability is existence of hydrogen bonds between

12 complementary residues. Fig. 3 shows the probability of

existence of hydrogen bonds. It is seen that after 8"

nanosecond several hydrogen bonds are permanently
0.8 - broken. This indicates that double helix is becoming

less stable and unless the break is repaired it may lead

Hydrogen bond probability

0.6 -
to disintegration of the DNA molecule.
0.4 However, in further MD the reestablishment of
02 | broken hydrogen bonds was observed indicating that
. ‘ : : the ssb doesn’t present significant threat to the integrity
0 \ i \
0 2 4 6 8 10 OF DNA.

Time [ns]
Fig. 3 Hydrogen bond existence probability. It shows the results for hydrogen bonds between ssb nucleotides

and their complementary nucleotides on the opposite strand.
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3. NADER (FR. JURER. #®HXH) !

KOTULIC BUNTA, J., LAAKSONEN, A., PINAK, M. and NEMOTO, T. 2006, DNA strand break:
structural and electrostatic properties studied by molecular dynamics simulation. Computational
Biology and Chemistry 30, 112-119.

BUNTA, J., DAHLBERG, M., ERIKSSON, L., KOROLEV, N., LAAKSONEN, A., LOHIKOSHI, R.,
LYUBARTSEV, A., PINAK, M. and SCHYMAN, P. 2005, Solvating, manipulating, damaging and
repairing DNA in a computer. J.Quant.Chem., in press

SCHYMAN, P., DAHLBERG, M., PINAK, M., BUNTA, J., LYUBARTSEV, A., KOROLEV, N.,
LOHIKOSK, R., ERIKSSON, L. and LAAKSONEN, A. Modeling, manipulating, damaging and repairing
DNA in a computer. Theoretical Biophysics Symposium "TeoBio-05", Orebro, Sweden, June 28-July 1,
2005.

FUJIMOTO, H., PINAK, M., NEMOTO, T., O'NEILL, P., KUME, E., SAITO, K. and MAEKAWA, H.
Molecular dynamics simulation of clustered DNA damage sites containing 8-oxoguanine and abasic
site. The 34th Annual Meeting of the European Society for Radiation Biology, Leicester, UK, September
5-8, 2005.

KOTULIC BUNTA, J., LAAKSONEN, A., NEMOTO, T. and PINAK, M. DNA strand break — structural
properties studied by molecular dynamics simulation. 4" European Conference on Computational
Biology, Madrid, Spain, September 28-October 1, 2005.

KOTULIC BUNTA, J., PINAK, M. and SAITO, K. Radiation Damage in DNA: Computational Study of the
Strand Breaks. The 1% Asian Congress of Radiation Research, Hiroshima, Japan, November 16-17,
2005

PINAK, M. Radiation and non-radiation damage to DNA: onset of molecular instability and
carcinogenesis. Theoretical explorations on DNA damage and repair. The 7" Environmental
radioactivity workshop, KEK, Tsukuba, Japan, March 7-9, 2006.

Published proceeding: PINAK, M. and KOTULIC BUNTA, J. Radiation and non-radiation damage to
DNA: onset of molecular instability and carcinogenesis. Theoretical explorations on DNA damage and

repair., in press

4., SEONBFE :

In the future work the current study is planned to include the MD simulation of double strand break
in complex with repair enzyme - heterodimer Ku70:80. The set of complex structures shall be
generated in simulated annealing process and potential energy of each complex evaluated. This work
aims to identify the crucial parameters leading to proper recognition of free DNA ends (e.g. dsb) by the
enzyme. Generated complex structures shall be compared with available crystal structures and provide

information on missing residues that are not seen in crystals.
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439 MOLIVD 7YV ~FAZRBNZHRABRACRITDHAFIRINEIS
St
Evaluation of photon absorbed fractions for adult Japanese by
using voxel phantoms
g H
TR BRBRE T 7 —
1. MAOHE (D !

R IE < BREFHM AT © 720121, FEMREL (Sv/Bq) NMETH 5, MREMREIL, K
FROWIES GBRENEER 2 & i SN BB O =3 L ¥ —0 5 6| FERIEHR 1235 TR
INDEIE) K OMENENEEE 7 /L% O CREMT S 7 ligigs R OB YEZRE O % B a VT
AEIND, 2096, BEHBROWNEIAIX, 2 Ea—% RICHBLLEAKYZ 7 A%
AWTHETZRERS D, 16k, a2 W Tl Ik 2 Biiiic £ 3 L7 MIRDS B ~7 7
~ ORI E A DR EREOFHEDOTZDICHN LN T, LL, MIRDS 7 7 > b A%,
NEREEZ EMEICRBE L TR E WIS RERNd o7z, —JF, 4 CT KO MRI O 7 —
HNZHASNWTR T BV EFHIND/NETEROESRIC L > TABHEARB LR 7 BT
7 ML I TEY, EEBHRY#EZES (ICRP) OFEIHIZH W TS B L DiEHE
RNV T 7 FAPBRHAESNATETHD, LL, ZNHDORZELT 7 FAIZEE
PEER AN DK T — Z IS W TR IR TV D7D, BHARNIEBIT 2K E O @O BRERH 2
79720121, BARANDIKKEZ KL= 7 > b D& AW CTRIES O 21T 5 Z L3
HTHD, o, WINEIGIE, BERPR, MMEFOAMBEEICL > TREIND Z LD,
PRI I T AMBHEE DR B ZI LT 52 &1, O TEETH D,

WU RRBAREMTIE 7 — 7 Tl BB LT B R AR AR DR 727 7 0 K
L FAOCTERA BARNZE T D96 +WRINEI S O LG OFEAM, M OMER, BB OEO
T RILEN G RIETHEIZOWTIT 21T > T D, 20D OFHIENT D 7= 121k, AMEN
BT DA, B EOBINROFEMREEF R AT O NER DD, o, MEMREOFHE
DI=HOIZIE, 0.01MeV~4.0MeV DIFDRINEIG N LETH L3, FrZ, Kz ¥ —J+
DOEEHR OB E Z R T 2720121%, BERMICOIE 3B EZITOMNERDH D, S HITHE
MNEHEEZ AT ORI BV T 7 PAZROWH 12D, REEOAEY —%2HT 5, Z
DI AMFFETIL KRB R R EIRZ A3 2 ITBL FHRBEATEH L, BN B ARAICEIT S
NS IR ENE DFFHERIZ SV TR 21T - 72,

2. MADAS - R -

RIENT 72 NEAERWTHRFROEFOWINEIGZFHE T D720, B I8 B %
L7=E 7T 1vm a— R T 5 UCSAF OISR A VT ITBL FHAEHEIC X 2 W HIRHE 21T -
Teo WINEIG ORI D280, T SIHAERBRSE LI AR AN TR 7 BV T 7 R A TH
% Otoko, M, N OHAANRALMERZ ®VT 7 F A ToHD Onago. JF ZHW-, %77
¥ M ADOEKAER 11277, Otoko X NIM 7 7 > b ADOEKEIL, HARANBRABHED N & 1F
1T L <, Onago 7 7 ¥ M 2O, HARANBRALZMED YL & g L TRE W, F72, JF
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F1 HERABRARZ LT 7o kA
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T, SR —DMEN T — R KON R & A2 RO lsigs O FEBE DB TV B 7 — 2D
X, FHREREEA R LS LIMNERDH Y, 2 OHERRZLEE TS 2 0D, ITBL 3HHE
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3. MADOHE (FR. JURER. RXH) !
(1) THARANBEALERZ L7 7 F AOBRFE] (2005 4 A RJFE 1 572 EBOFE)
(2)Japanese adult male voxel phantom constructed on the basis of CT-images. Radiation

Protection Dosimetry (to be submitted)

4., SEONBFE :

Sth. BBOBEONHPNIHEIL BMEICRIZTEELP O T 5720, R g CHZE
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Development of a long-range atmospheric transport model for
nuclear emergency
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e SRR R T ¢ o ZRHRIC XY CASE-1 DRI D A DFH TIIRAIRE ChH o7z F =L/
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3. MADKR (FA. TURER. @wXH) !

1. H. Terada and M. Chino,
“Development of a long-range atmospheric transport model for nuclear emergency and its
application to the Chernobyl nuclear accident,”

Proc. 2nd International Conference on Radioactivity in the Environment , Nice, France, October 2 -

6 (2005).
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4.4 FE— LBHZTEPI
4.41 DNA DBEES 1 F XD ADBHIKRFM

Seauence-Dependence of DNA Conformation and its Dynamics
ey Kz
R Ialb—var I n—=7
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1 Arauzo-Bravo, M., Fujii, S., Kono, H., Ahmad, S. & Sarai, A. (2005). Sequence-Dependent
Conformational Energy of DNA Derived from Molecular Dynamics Simulations:Toward
Understanding the Indirect Readout Mechanism in Protein-DNA Recognition. /. Am.
Chem. Soc. 127, 16074-16089.

2 Arauzo-Bravo, M., Fujii, S., Kono, H. & Sarai, A. (2006). Disentangling the Role of
Tetranucleotide in the Sequence-Dependence of DNA Conformation: A Molecular
Dynamics Approach. Asian Pacific Conference of Bioinformatics, APCB06, 227-236.
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Biomolecular function studied by parallel molecular dynamics
simulation
W (RE
FRKY: « 4y v a5t it
PRS- AW 5 (EfRS Ty Iab—va Vs n—>7)
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DT OB AT 5, 72, BONIHRREZBEL T, ¥YIalb—rva Y AT AIH
BB L SN DT FIEZRFET D,

2. MADAS - R

HRKS « TR FRZERT & AR T2 2 2 b— 3 URFZEZ L — 7 BB LT
5y al—ya AT LA&FIF LT, DNA f# 2 EEICEE 4 5 E A RuvA Ml E ~
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Biomolecular function studied by parallel molecular dynamics
simulation
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3. MADHKR (Fa. JURER. #RXH) !
A. Kitao, K. Yonekura, S. Maki-Yonekura, F. A. Samatey, K. Imada, K. Namba, and N. Go:
Switch interactions control energy frustration and multiple flagellar filament structures, Proc.

Natl. Acad. Sci. USA, 103, 4894-4899, 2006
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Neutronic studies of poisoned decoupled liquid-hydrogen
moderator
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4.4.5 Y8 - LonDPRERERICEIND RS

Shielding Design on Materials and Life Science Experimental Facility
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4.4.6 J-PARC N0:&R 332 DIETHRE K555

Radiation Shielding Designs of Accelerator Facilities in J-PARC
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WD RERFERG T Id g i a%  (J-PARC) 331 2 Mg sk O M Sk 51, F e 5T
i 50 LT 5. BRI KX D B85 HIICIZE & LTS AW LD, oz
7% & OREIENEMEIR T2 O SR HME TR 2 Z E BREER GG bR <Ry, 20X 97
Pl AT 9121, EEROMR M 2 T T UL LT EE R Z B L, ZOEREANT
DRI OB 2 FEMICEIR T 5 4515 GEMEHRE) 2 HW A REN D 5. MR ORI
21X, BB FAX =R FET T e a— RRANWLND D, EEOMiRETT L
bFT 27O EEZRNRRE L, EREOERUAZ EZH T DR OmEEFH R A o 2 &
B, ToREHEE A5 ITII KRR ERRALETH Y, KAFHEE S 2T 2OFRHIX
VEARRRTHD.

2. MADAB - R :

17 AEEEVE, T 3GeV B v 7 m b a U ERER i R% OO B R R 5 M V2 il & 52
i U7, koL ¥ —Ri kR R o — R & LC PHITS KON MCNPX % FV, I gRiElz i
BT 2R AE R O R, BB 7 ERBEEND DR N Y — I U TR EIC DN T,
PC 7 T AZZRHLCHEEIToT-. 3GeV o7 v ba Ul Tik, EEROIMERTHD Y
=T v 7B O E— AR OE OO, FTEROM#ER (506eV > 7 m hr )
B VR a% ~D & — LB O 2 & THERNZ < O B — A BN RFTICEZ 5 2 &
DEEIN TS, LL, ZHUHICHW OB OMEEIXIERICEMET, 5o
RS EZ TSN L b, B TE 230 A1T 5 ICIXFFMEH EIEZ VDN ER S 5.
F72, MEEZEBPA S N7 B R SR E 72 & O & 2 BER ~IE N2 2K A1 0 HHE I 1
HEOA N —I U TFHEICRNT S, BE, @B, ¥ 7 MEDEEOME BIR) 0B s
o, SRR L DFHMMIRECH Y, FEMFHFEEZHVWARERNSH D, £2, Zhb
DOFE T, Ha-Cuiog s o faifl, AR OFMEIC G T 5720, £< D)
—2ADFBEEITHOMNER D DD, KAGHEK S AT L2FHT 5 2 LT, SR, K%
kT 22 OFREEERTHZ ENTET.

FAmRE B> — & LT, PHITS 22— FAMAWTEE L2 AS 20 U A — Z 05 T Ok
(R % O YRR RSS2~ (K1), FEMEEEEHOZRHMEIC LY, @5
FHRIECIIREE R, SRS 2 AT DAY — IO 2RI E— 22 & Lok
FROPBIG AT S Z LN ATREE 722 0, sk O BB MR F e OVZe 2Rl & 82T 9
ZENTET.
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3. MADKE (Bx. JURER. #X5H) .

YRR 1T FREEICAESE L, F72 18 HEEICHER ORRFHE IS U TIEHE 2 a7 2 BUr##
R F R V2 RFHTOFE R, PRk 18 A T HNC IR ICHFE T ED, J-PARC 3GeV v
VA= N =) 15 )/ (154 @ﬁmj$%%u B OMEFMEERE L THO OO FETHD.

. SEBOANBFE :
Jmmm ROBERA T Y 2 — VT LT, A% OFFR R 5 LB 72 iR 22 45l %
Hkfr L CHEET 5 TE.

1000

500

Dose (mu Sw/h)

Distance from the beam-Line (cm)

0 500 1000 1500 2000 2500
Distance from the Q-mag #1 (cm)

X1 AF= ) X —Z 2RI S C O NE S E S 5 o MR R 5 A
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4477 MMSHHRIE SIC T/\+ ABBRILIREDSE—RIEBDFENFYIaU

-3y
First-Principles Molecular Dynamics Simulation of Oxide Layers for
Radiation-Tolerant SiC Devices

M

BT #E
WEEREY T 2 v 7 MERgE S v—
. NAEOBZE (8K :

&C#%%TA4XT%5S£$E%%F?//X&ND&Eﬂ@&@&%ﬁﬁ BN
K2 < fFAE L CTH Y . MOSFET OF x % /L NE %ﬁ@ﬁi@pm WCTHENAELY b
RVME L2NSEBL T & T e, MOSFET OHREM ED7=DIZiX, @ F v R/VBEIE, ik
fil 78 Fm&ﬂ&mﬁﬁ@ﬁﬁ&m@%%#Tka%D AU IS i K b O Wy P I &
@ﬂ%ﬁkmﬁLr%%gw_féﬁgﬂaéﬂ\%ﬁ%@m%&#%%ﬁénéﬁﬁk%
DR THEEN D BRFHEEZHET 52 LIINETH D, 2T, FHES TEFEEH
WCEHELRE IS R R E 2 AR L. TR X — B IR R O A BT S T &
T, S KM OWEEE & 2 OBREHE L OBEMEEZH L NCT S, Zhic kY SiC TN A

DEXFE & B RIRICE] & 18 2 Y PR FRLE I s OB R e #2153 5.,

2. MADAB - R :

FHRRE BIZFT AL A ZBRHDR D X 5 e R mRMafEEZ AR T 272012, et b
1000 R REORE SO mEBEL W iawne | RFEZEEH, vV arzgf, Y Uar-v)
ﬂ/#a;iwmﬁﬁA\ R T AZEEFEORE 2 R R piE 2 BB CE 20, L,
o — R B Ay EE FH R i&k@ﬁ AR A L e D720 K EEERIRO 72O OFHFE R
T A—HREIC i1%0ﬁ%ﬁr@ﬁﬁﬁﬁ%%L%ﬁW5@fiﬁ< #5100 Ji1-FEE D
R S 2 O T — R DF R Z1TV, kﬁﬁﬁ%@t@@ﬂ7f—&&m%ﬁ
IMBENRD D, TR 1T AHEE BT, EIZ 300~400 JFF2 5 o Fim s 2 v,
N42Kﬁ%héi5@7%w77xS@Mﬂlﬁﬁ%m%éﬁT%ﬁﬂ?%~&@%ﬁ%
TV, ZORERICESWO TRBE R & CORRZ B LT,

PR o — M3 — Sy 78 )% 2 — R TH 5 Vienna ab-initio Simulation Package
(VASP) % 7=, BHHELE T /L CIIWIENIREE & L ChHdh SiOo/fsdh SiC 2828 LM 2 v,

3 I MBI R R IC K » TRZERIZIER LT\ 5, 7272 L SiO @D L5 I3 o SiC &
& OB Z BRI DR EZEEEND L) BRATTETALEH N TS, ZOJ
THEEI 0 U CREAEM ETE - a7 ) FOMBBED 7 ENL T 7 AMEE TS TV D,
Z DI, SiC A E TG MEE L RO L DI ZEEL TH Y | SiO2 8 & /& o 4 i
THAENZEAT D X ICHIBRZ MM Z T\ D, 400 JE 94 XOHIFBER g2 V7
7 7 AT i e INER « BIRIRED /N T A — Z IR D T fESE IMBAREIZ X Si02 8 D K
ZEE L, SRRk E 329 T 4000K &5 0 mWIIEAGEIC IS W T H T L O A 1
DPNCTENT 7 ZMeAHED 2 FNATHE & 70 0 FHREM OFRE SN D L 2127 -72 (M 1),
FHARR A E 2 N TOT E/V T 7 A SIS O A RS OB & St R e o 4 Rl
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BWTE, B I 242 070 7 Ry RCRESGT) & R e WA R o £ skIc ks L
Too 1272 L Si0:2 J& O FITIIR MR DRFE S F 3 5% > TH Y REpEM BRI (K 2),
R TS IE 2 - WVe R T A — 2 EEORKEREZH W T 1000 JR 17 A XOJRTHEED D
[ FEMGEH 3 D —E & BR N2 693 IR DO KRBUE 7 V&2 HWT, RiET7TE/L T 7 AEEDE
REHREZ MG LTz, /37 A — X EBOFERN G, FiliTo SiC HHEIX 2 E L& L, 4000K T
DINEAFRIZ 31T 2 JIRE E 13RI i O KFE L U a Ok, HHEEE 3,500K (2B 57 =—
U o TRk K- T SiO @D 7 E/NT7 7 AMED M E&2{TV, £ D% ER F T-1000K/ps D
JECTHAIT B4 THEEZED TV D, PRk 17 A28V TIE 4000K (2 L B IIETIE R
T3 5TE THENEATZ(X 3), Fak 18 ITIXMm AR SHAEZMGET 5 TETH 5.

3. MADER (R, TJURHRRKR, #HXH) !

1.

4.

BHNSRE., KEBIG, SIEAN, SREE T, TAEE, LR,

RS TFE Y I 2L —2a VTR BT EAT 7 A S10,/SiC B D ER.
JERE 2 TSIC M OBE Y A Ry v 7R 5 14 BEERES (11 A 10 A
~11 H. HUHEK) (2005)

RBWAG. = FEE., SRELET. SNEAN PHEE, tHF—.

BB IRBEFRIC X D Si0,/4H-SiC(0001) SRHEIZ I 1T 5 B bid e D EI S X 2 L —
a7,

JEREE S TSIC OB Y A Ry v 7RIS 5 14 BEEES (11 A 10 A
~11 H., HUHRK) (2005)

A.Miyashita, T.Ohnuma, M.Yoshikawa, M. Iwasawa, T.Nakamura, H. Tsuchida,
“Generation of amorphous Si0,/SiC interface by the first-principles molecular
dynamics simulation”,

The First International Symposium on Development of Silicon—based Functional
Materials, (21 Nov. 2005, Kiryu).

M. Maekawa, A. Kawasuso, M. Yoshikawa, A. Miyashita, R. Suzuki, T. Ohdaira,
“Structure of Si0,/4H-SiC interface probed by positron annihilation spectroscopy”,
Phys. Rev. B 73 014111 (2006).

HFRE, K, SREET. SIIEAN. BB,

“TERNT 7 ASi0,/S1C FEEEOH — AR LD AR,

B 63 MG HHEZRERE S #MES 3 A 22 H~26 H, BUET.K) (2006)
RBWAG, = FRE., SREET. SNEAN PHEE, tHF—.
“S10,/4H-SiC(0001) FHIZ 33T 2 B FR DO — JFB Sy FE )y I a b — 3 27,
B 63 MG B ZRRE S MES B A 22 H~26 H, BEUET.K) (2006)

SEONBFE :
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PR 18 FFEICIBNTIE, PRk 17 B PUSEHRRE T L2 o e KRB 2 727
FVT 7 A Si0o/SiC St s A sk EH R A ke L. SEEEEHIT CRIRR AN T T2, 4%
(T, FEAEIE AR O Kt S 2 MO IA A RIS & KRR & OREME 2 E T 5 TIE
ThH D,

04 Layer: 6.700ps, 300K

1 B RS A2 DTN - AhEEH @J?%ﬁﬂ (27 LA )
JFFofEE = &> Var, B R#E, : B

500
4B AT EETIL
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5 SO, #& i Bl 5E I S !
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4 4 8 3D particle-in—cell simulation of the electron self-injection

for the laser-plasma cathode
Alexei Zhidkov

CRIEPI, Yokosuka
1. MADOHE () : Nowadays, the developing injection and acceleration schemes for
fully optical electron accelerators based on the laser wake-field acceleration is a key part
of new compact accelerator strategy. Based on the plasma irradiated by short laser pulses,
they constitute a new class of accelerators that are much more compact and considerably
chipper than common sources of energetic particles. This class of accelerators allows
generation of femtosecond electron beams with practically high total charge and
eliminates the jitter problems. Accelerators based on the plasma cathode get rid of the
problem of beam transport as well. The problems of beam charge, its stability, and low

emittance have been solved by the manipulation of the pre-plasma.

2. MADAS - #5221 have been studying numerically through 3D and 2D particle-in-cell
simulations the mechanisms of injection of electrons for their further acceleration by plasma waves
generated by the laser pulse in gas jets. Injection is a crucial part of plasma cathode technique. Since
any conventional electron beams are too long and too broad, they cannot be used for injection purpose.
A short, dense and high charge electron bunch must be formed in gas jet simultaneously with the
plasma wake filed. The energy of these electrons for the efficient acceleration has to exceed a critical
one, ycr=mc2(Ncr/Ne)l/2, where N,=1.7x10*' c¢m™ is the critical density for TiSph laser with the
wavelength 4=0.8 um. For atmospheric density N=3x10" cm?, &x~3.8 MeV. However, these
electrons with the energy higher than the critical one have to possess the velocity v exceeding the
phase velocity of the plasma waves at the point they appear. Only than, such electrons can be
efficiently accelerated. Most of electrons oscillate in plasma wave with its ‘hydrodynamics’ velocity u
[this oscillation can be relativistic] and cannot be accelerated. The process of appearing of a group of
electrons in a wave with v not equal to the velocity u is the wave-breaking process. Generally
wave-breaking is a process of destroying of the regular hydrodynamic oscillations- generation of
multi-fluid motion- thermalization. Usually we determine two processes of thermalization that are
characteristic for laser-plasma interaction: longitudinal and transverse wave-breakings. Characteristics
of these processes have to be studied to provide the best scheme for injection: highest charge, shortest
duration of the electron bunch, smallest emittance and energy spread. If succeed we expect to generate
high energy, high quality beam with further acceleration in a plasma channel- capillary discharge. The

total charge depends on the laser intensity in the vicinity of the self-injection:
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N=g(y,)NA,SM/2

e’"pl

where the weight depends on the laser intensity and the plasma density in the vicinity
g(r,) < exp-Q/(IN,)"?)

of the injection
Through manipulation by these parameters one can manage the parameters of the

electron beams.
In Fig. 1 the dependence of the total electron charge on the laser intensity in the

vicinity of the injection is given,

0.8

0.6

Q [Arb. Unit]
o
2

0.0 1.0 20 3.0 4.0
XLy

Fig.1 Dependence of the total charge of the injected electrons on the focus position.

With use of magnetic field we could suppressed this effect in the plasma cavity
produced by the laser pre-pulse as a result we decreased the emittance of the electrons,
1mproved stability of the beam, and increased the beam charge up to 1.5 nC per shot.

I have studied the effect of plasma channel on the self-injection providing the
monoenergetic electron acceleration. Fig. 2 a,b show the plasma field and a typical

distribution of the accelerated electrons in a plasma channel.

720

20

B gl 93333332555

220 220
o T200
x+ct (=] 1200
x+ot

Fig.2a Spatial distribution of plasma field and electron density in a plasma channel with with

density Nmax.=4x10!% and Nemin=1x101% cm3,



JAEA-Review

2006-025

2000

1500

1000

Intensity [a.u.]

500

15 20 25 30 35

Electron energy [MeV]

40 45 50

Fig.2b Energy distribution of accelelrated electrons in a plasma channel with with density

Nnaxe=4x10'° and Nemin=1x1019 cm™3. Theory and experiment with 17 TW 40 fs laser pulse.

I have also proceeded with the 3D simulation of the electron acceleration process. In Fig. 3-5 the

electron distributions in various cross-sections are given.

4710

20

470
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Fig.3 Spatial distribution of accelerated electrons in x-y and x-z planes.
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20 4710
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Fig.4 Transverse spatial distribution of accelerated electrons in 3D PIC in plasma.
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Fig.5 Structure of spatial aistribution or accelerated electrons with high energy in 3D PIC in

plasma.

3. MADEKR (R, TURER., 5@XE) Several presentations have been made including

the Laser-Beam Interaction and Laser and Particle Accelelrators, December 12-16 Taipei, Taiwan

List of publication in 2005
1. T. Hosokai, K. Kinoshita, A. Zhidkov et al., “Observation of strong correclation between

quasimonoenergetic beam generation by laser wakefield and laser guiding inside a preplasma
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cavitychannel”, Phys. Rev. E 73, 036407 (2006)

2. T. Ohkubo, A. Zhidkov, T. Hosokai, K. Kinoshita, M. Uesaka, “Effect of density gradient on
short-bunch injection by wave breaking in the laser wake field accelelration” Physics of Plasmas
13 (2006)

3. T. Ohkubo, S.V. Bulanov, A. Zhidkov, et all, “Wave-breaking injection of electrons to laser wake
field in plasma channels” Phys. Rev. E (2006) submitted

4. T. Hosokai, K. Kinoshita, A. Zhidkov et al., “Effect of external static magnetic field on emittance
and total charge of electron beams generated by the laser wake field acceleration” Phys. Rev.
Letters, (2006) submitted

5. A. Maeckawa, A. Zhidkov, K. Nemoto et al., Intensity and density effects on self-injection
scheme in a plasma channel” Phys. Rev. E (2006) submitted

4., SEDOFNAFE  With newly developed 3D PIC code and our better understanding of
wave-breaking processes I expect to find the best condition for the generation of mono-energetic
electron beams in two- stage- plasma accelerator exploiting high density femtosecond injector and
lower density capillary discharge accelerator. In conclusion, new compact electron beams and x-ray
sources will become accessible in industrial level in a few years. Presently, two stage acceleration scheme,
based on the allows the generation of fs electron bunches with their energy spread <10% with the total charge
O~1nC and <1% energy spread with O~50 pC. In the tightly focused pulse set up the adverse electrons can be
eliminated. Use of plasma channels gives the quasi-mono-energetic beams in the first acceleration stage.
However, the jitter problem has yet to be understood. The total charge may be not high.

Relativistic injection of plasma electrons allows one-stage mono-energetic beam (few % energy spread)
generation with 200 TW laser pulse. No jitter problem. However, this regime is abundant with multi-MeV
adverse electrons.. Besides, electrons with their energy over 100 MeV may be not applicable to the pump-probe

measurements.
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Relativistically strong laser-plasma interaction simulation and theoretical
support for experiments at APR center.

Sergei V. Bulanov
L= —EIENTE 7 v — 7
1. NAOHE ()

We investigated various regimes of laser wake—field acceleration of electrons with
the help of Particle-in—Cell (PIC) simulations. We developed the theory of the
attosecond pulse generation during the interaction of a short relativistically strong
laser pulse with a thin overdense plasma slab. We performed preliminary calculation

for the “Flying mirror” experiment.

2. MEDOAS - #BR :

We use the supercomputer HP Alpha Server SC ES40 (720 CPU) at JAEA-Kansai and the
supercomputer SGI Altix 3900 Bx2 (2048 CPU) at JAEA-Tokai. The use the code REMP
(Relativistic Electro-Magnetic Particle—mesh code), which is massively-parallel and
fully vectorized and is designed to work in 2D and 3D geometries. In 2005 we performed

the following investigations.

1). We analyzed basic properties of the electron acceleration injected due to the wave
breaking into the first period of the wake plasma wave left in an underdense plasma
behind the ultra short laser pulse. The transverse breaking regime accounts for the
finite size electron bunch formation. It has been found that in the first wake period
there are two separatrices (they are the inner and the outer separatrix) that separate
transient and trapped particle trajectories in the phase plane. The electrons moving
along the trajectories confined in between the inner and the outer separatrix have their
velocity greater than the group velocity of the laser pulse. The energy spectrum of
the electrons at the top of the separatrix has a typical inverse square root form with
a maximum and a sharp cut at the maximal energy. We called this energy spectrum the
“quasi-monoenergetic spectrum”, because the actual energy width is of the same order
as the maximal energy. Transverse oscillations of the electrons have slowly varying
amplitude and frequency. Their magnitude determines the transverse emittance of fast
electrons. It is shown that for laser pulse lengths above the plasma wake wavelength
the wake field accelerated electrons are further accelerated by the electromagnetic

wave.

2). With the help of PIC simulations we develop the theory of the attosecond pulse
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generation during the interaction of a short relativistic—irradiance laser pulse with
a thin overdense plasma slab. The nonlinear electric current caused by the electron
motion at relativistic velocity generates the high—order harmonics of the incident
radiation. These harmonics are phase—locked and can produce pulses with attosecond
duration after spectral filtering. We find conditions for the most efficient generation
of a single attosecond pulse. We also find a very efficient regime of attosecond pulse

train generation without spectral filtering.

3). We performed preliminary calculation for the “Flying mirror” experiment. We found
that the region of parameters favorable for the “Flying mirror” experiment overlaps
with the region necessary for good generation of electron bunches. With the available
laser, the self-focusing regime is necessary for the successful “Flying mirror”
experiment. In the favorable region of parameters, the frequency upshift is visible
at all angles from O to 90°. The main part of the energy is emitted in the angle inversely

proportional to square root of the plasma density.

3. MADKR (FA. TURER. #mXH)

1. A. Yamazaki, H. Kotaki, I. Daito, M. Kando, S. V. Bulanov, T. Zh. Esirkepov,
S. Kondo, S. Kanazawa, T. Homma, K. Nakajima, Y. Oishi, T. Nayuki, T. Fujii,
K. Nemoto. Quasi—monoenergetic electron beam generation during laser pulse
interaction with very low density plasmas. Physics of Plasmas 12, 093101 (2005).

2. Sergei V. Bulanov, Mitsuru Yamagiwa, Timur Zh. Esirkepov, James K. Koga, Masaki
Kando, Yutaka Ueshima, Kanji Saito, Daisuke Wakabayashi. Spectral and dynamical
features of the electron bunch accelerated by a short—pulse high intensity laser
in an underdense plasma. Physics of Plasmas 12, 073103 (2005).

3. Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori,
Akito Sagisaka, and Hiroyuki Daido. Attosecond pulse generation in the
relativistic regime of the laser—foil interaction: The sliding mirror model.
Physics of Plasmas 13, 013107 (2006).

4. Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori,
Akito Sagisaka, Hiroyuki Daido. Generation of high—energy attosecond pulses by
the relativistic—irradiance short laser pulse interacting with a thin foil.

Physics Letters A 349, 256-263 (2006).

4, SEBONBFE :
In the future we plan to continue PIC simulations of intense laser—-plasma interactions
with particular stress on laser—driven electron acceleration and flying mirror

experiment.
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Simulation of the relativistically strong laser interaction with plasma and
theoretical support for experiments at APR center.

Timur Esirkepov
BV Iab—va VR —T

1. NAEAOHME (%)
Using multi-parametric two—dimensional (2D) Particle—-in—-Cell (PIC) simulations, we
investigated the scaling laws of the intense laser—driven ion acceleration and we
developed the theory of the attosecond pulse generation during the interaction of a

short relativistically strong laser pulse with a thin overdense plasma slab.

2. MEDOAS - #BR :

We use the supercomputer HP Alpha Server SC ES40 (720 CPU) at JAEA-Kansai and the
supercomputer SGI Altix 3900 Bx2 (2048 CPU) at JAEA-Tokai. The use the code REMP
(Relativistic Electro-Magnetic Particle—mesh code), which is massively-parallel and
fully vectorized and is designed to work in 2D and 3D geometries. In 2005 we performed

the following investigations.

1). We carried out multi-parametric 2D PIC simulations of the laser—driven ion
acceleration during the interaction of relativistically strong laser pulse with plasma
slab. The aim was to define the regions of the laser and plasma parameters in which
the ion energy is maximum, the ion energy spread is minimum and laser—to—ion energy
transformation efficiency is significant. In particular, we were looking for the
necessary conditions to get ions with 200—-300 MeV per nucleon, which is necessary for
hadron therapy. We used the double—layer target scheme as a method which allows us to
obtain quasi—monoenergetic ion beam. We found that the most critical laser and plasma
parameters are the laser amplitude a=eE/m,wc, target plasma density n, and target
thickness /. The laser pulse intensity varied in the range I=10°"—10% W%ﬁnzxuln% the
target density n, — from 1 #n, to 100 n,, the target thickness — from 0. 1A to 5A, where
n. is plasma critical density, A is wavelength of laser radiation. We found that the
quickest energy growth rate and thus the largest final energy occurs at certain area
density o=mn,[/, where the optimum o depends on laser pulse amplitude a quasi—-linearly.
At each fixed maximum ion energy E .« there is minimum amplitude a which gives this E .
The corresponding area density o correlates with a good absorption and divides the (7,
n,) plane at fixed a into two parts: for smaller & — the pulse transmission is dominant,
for greater ¢ — the pulse is mostly reflected from the target. The acceleration

mechanism at small thicknesses [ and large densities n,: laser pulse sweeps almost all
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electrons away, the resulting electrostatic field accelerates ions. At large
thicknesses [ and small densities n,: laser pulse shifts and heats electrons, generates
strong quasi—static magnhetic fields inside the plasma and corresponding magnetic
pressure causes ion acceleration. We found that in the case of thin targets and optimal
laser pulse duration, the ion maximum energy scales as the square root of the laser
pulse power. We demonstrated that when the radiation pressure of the laser field becomes

dominant, the ion maximum energy becomes proportional to the laser pulse energy.

2). With the help of PIC simulations we develop the theory of the attosecond pulse
generation during the interaction of a short relativistic—irradiance laser pulse with
a thin overdense plasma slab. The nonlinear electric current caused by the electron
motion at relativistic velocity generates the high—order harmonics of the incident
radiation. These harmonics are phase—locked and can produce pulses with attosecond
duration after spectral filtering. We find conditions for the most efficient generation
of a single attosecond pulse. We also find a very efficient regime of attosecond pulse

train generation without spectral filtering.

3. MADKR (FR. TURER. #mXH)

5. T. Esirkepov, M. Yamagiwa, and T. Tajima. Laser Ion—Acceleration Scaling Laws
Seen in Multiparametric Particle—in—Cell Simulations. Physical Review Letters
96, 105001 (2006).

6. Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori,
Akito Sagisaka, and Hiroyuki Daido. Attosecond pulse generation in the
relativistic regime of the laser—foil interaction: The sliding mirror model.
Physics of Plasmas 13, 013107 (2006).

7. Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori,
Akito Sagisaka, Hiroyuki Daido. Generation of high—energy attosecond pulses by

the relativistic—irradiance short laser pulse interacting with a thin foil.
Physics Letters A 349, 256—263 (2006).

4, SEOIMBAFE :
In the future we plan to continue multi—parametric PIC simulations of intense
laser—-plasma interactions with particular stress on laser—-driven particle

acceleration.
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High Intensity Ultra-short pulse laser and neutral gas interaction
research
James Koga
REFIab—va RV
1. MAOHE (XD
Since the advent of high power short pulse lasers, there has been a renewed interest
in the propagation dynamics of high power laser pulses in neutral gases. In our
laboratory super—continuum generation with a total blue—shift of a laser pulse with
initial focusing, which is fixed and independent of the gas has been observed. However,
the propagation dynamics and light shift mechanism are not clearly understood. We
directly solve Maxwell’ s equations and automatically include higher order gas
polarization. We study the generation of long plasma channel formation by high
irradiance laser pulses propagating in neutral gases and determine the physical
mechanisms by which super—continuum radiation occurs and how it is influenced by initial
focusing of the laser pulse.
2. NFEDOAB - #BR :
Super—continuum radiation has been observed in experiments involving weakly focused
high power lasers propagating in neutral gases and have been reproduced in simulations
using the envelope and the unidirectional optical

320 pulse propagation approximation. In order to study

2.4mm

these types of problems with a minimal amount of
approximation we explicitly solve in two dimensions
Maxwell’ s equations, the background neutral gas

polarization, and optical field ionization by the

120 laser pulse. This requires much higher resolution
in space and time which is overcome by using
massively parallel computers. Figure 1 shows the
laser pulse after it has propagated 2.4 mm in the

gas with a) no initial focusing and b) initial

focusing. The simulation box is moving to the right

0 Xflﬂ 480
Figure 1. Laser propagation in The laser pulse in the initial focusing case is
neutral gas. a) No initial gpreading out in the y direction faster than in the

focusing and b) initial focusing non—focusing case. For the first time we have

with the laser pulse at nearly the speed of light.

simulated the effect of the initial focusing on the

change in the laser pulse spectrum Figure 2 shows power spectra of the laser pulse taken
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at 2.4 mm propagation distance for no initial focusing (red line) and initial focusing
(blue line). With initial focusing the spectrum of the laser pulse is shifted towards
higher wave numbers, k/k,, than in the no initial focusing case. This indicates that
initial focusing plays a role in the spectral shifting of the laser pulse. This is

allows the beginning of the confirmation of experimental results

Power spectrum

60 |

50 -

— g initial focusing i
m—— initizl focusing ||

2 40
o
=
{é 30
E 20
g
2 10
(=8
0
-10
1 1.1 1.2 1.3

k/k0

Figure 2 The power spectra of the laser pulses with
no initial focusing (red line) and initial focusing

(blue line).
3. MADKR (BR., TURKR. #XEH)
4, SEBOMAFE :
Perform the same type of simulations with various initial focusing to reproduce

experimental results, which includes fixed blue—shifting of the laser pulse. Start

going to three—dimensional simulations.
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4412 N, DFD enhanced ionization DE—RIBFTE

First-principle calculation for enhanced ionization of N, molecule

oER M=
B Ialb—va R IN—7

1. MAEOHE (KD
SC/ES40 v AT L&A L, N2 5370 L—H —IJIT L 5 A A AR O M B R A 4 51
BT, 1o F ABESCS T2 ba— /Lo etk 2 BRE 5 _E CRMBERES KX <
725> CHEZ % enhanced ionization [FFEFICEERETHD, LrL, THETE IR
HEIH2+ 4 FORER ET LR EN TV, ZE TS T CIRETIC L A5 &
DA T ACIRELSELZZT D, ZEFIREGATEHEZITV, Z28E 591D enhanced
ionization Z#amd 2 IZIXE M A & LoRFRK A2 BEEULBE %L (TDDFT) 12 X 2 EHRE N H

HThs,

2. MADAS - R :

1. 12 N2 531 DA A A A ERER O E L TR Lz, L= —I3/ VUL RIE 8fs,
B— 7 58E A 4x10" Wem* & L, L—WF—@ilg oW LicE A2 L, £ET
R AR T DB CE AL L3R A2 TR Lz, Wikoizo, E1THEEZEALR
FHEMEE 1052 Lz, 60D KIS, A ALRO B — 7 [T BRI L v K& < &1k
T 5, EAHEEZER LG EIEK 2.6A fHETE—2 2Kb, ZHEIhETO 1 &1
PLOFHEO T & —ET DRERITR > TWD, ZHITEFHRE A MG L7z TDDFT 23 1 BT
PUZKHE L TWD Z 2L TWD, EFHEIC L 2GR L LV AN L TAH A
{bZRIT R E < Hpfl &4, enhanced ionization BNE Z VIZLK <72 o TWNWA I ENDMoT-,
CAUTERN RN L2 0 FNIORT > v v VEBEDZALNNE L D7D THY, E6IC
enhanced ionization 23 X HEZHEEEDMH O TS D &b s,

X 2. |[ZEZMIPEREAS 1. 1A, 1.85A, 2. 75A TOLyf-fili 7 [ D FAhak sy FhiE (HOMO) D7
BELRZR LT, HIIRAEL DT v 7, RIIAEC DX T OEFEELTWD, A bR
WEHREL 72D 1.85A (LT, AEUVDBEWNNCLDEFHMAOLENEETETND, &
FARIR T ORFAITEY GO TV D DMEIR 2 JR 2> T L TWA e, A A 1bR
TV MR ORET RV —DIER F 2R LTCW5, — MR 2. 750 (2725 L BT
IR T ORPIZRET HE 20 AT AR T v L e R F—ITHORE 72
Do ZAUI T 1 2D 2 JE 3 TEIRERR NS 2 DD~ B> T BERTA A1k
FEPREL Lo TNDLILEEZRLTND, ZOXI R TIEA A MR T v v, bl
TR =D T & ZHUTPE D SR OBE KRB A A MERICEE L KIE Uik b A A LN
ml bbb LtEbns,

ZDXIRERNSS DA A AL IT enhanced ionization EE BRI FRIFEE AR
RSO MR CRE L D2 FEN DYoo, ZHUIBEFOER DFT E & L FEI RN D A
FUACEOE— 7 O TRINAREEL 725 Z ERWIFFTX 5,
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O Neglect elelctron correlation ,\‘QQ
—— Include electron correlation (x10) o O
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3. NADHKR (. TURAR. #HXFH)
eI 2
VR I8 FIE A SRS
2005 4 4TI

4. SEONBTE :

7T AR —DA A AR O — R A

Molecular axis [A]

[Tnternational Symposium on Ultrafast Intense Laser Science]
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4413 BEDFDRYRIVA ZVEROE—RIEFE

First-principle calculations for tunnel ionization rate of organic
molecules
o B
HEFVIalb—a VIR —T
1. MAOHE (2D

KEEE L —H — L i+ OMAERZ%5 25 L CTEEZROIEA 4 Al % -+ I PR
TLHLEVWHZETHD, ZNETHEFR 2 FHFoFIZONTIEEZ ODIRR R INEDA A
AFHER KL 3o TE e, L LA FEORITHEMER RO A A AT EE+ 0708
IRIZE - TR,

SFDOL—PF =GR TOA F ALBBRITH A RATREER S D, EOFTH oA A
{LIEFRIIFER ICEHE B Th D, AWIETITAKD T F7IT Cl, CH, CH, OEEST T
ko RA F AR E B EPLBBIEIC D E R EIT R 2 T o 7o, ZOFRITZET
2L DR, D THEORE, FEST CTOETORB= RN X —%A 4+ (bR EFHE
THIDICMELRNENRETHIICAS TWHHH TOFHEILETH S,

A AN E LI T DITIFIEFICRE R EMPME L 2D 4, KEEGHEBIINETH D,
AFHATIX SC/ESA0 ¥ AT L &AEHT 5 2 & TEHEN TR L o7z,

2. MADAB - R :

INETD 02 55 THEDOIIEN DDA A ABIZB W TRy s & B, 2 il o
FRISA A ACRITIEF B L KIFT ZERh>TWnD, K1, X212 C2H2 C2H, D k>
FNA A ANCROAEEFEEZ R L2, K11 CH, Oy Tl EBIEOMEL A 4 ALRTH
%o DFEHNCER EZ DT TR RT v LR TIRREL FTFLNLDICHE S A
A ALFRIL G TR L CREICES 20056 0IE 9 NREV, Ziud HOMO (highest
occupied molecular orbital) RN xBUETH D=0, BFEREN S FEI LT/ — RE2FE->Z
ETERT S, K2 (1) 1X CH, 05y T & B OAE %25 FRIN CTEL B 5E DA 41k
B Q) Ey T EBERGNIECISEIZGAEOA T ALROENTH D, K2 ()b,
Wy &l 45 ERREOAE Z R T2 A AL LT WER 0D, X Z O FmIC
HIRFRHY, KORT vy AN THESIHL TTF 6N Z 2L b D &b
Do — K 2(2) T CH, & [FAERIC 7 LB DRHEIZ LV 73 Fiicx LT 90 EOMAE Tid A
A AERPKREL 2D, K2 (1) (25 CH, T FHICEBE ST EIIEBRZ N NN-T- b &N
BbA T AT D 2 R gholz,

K3, 4, 5, XZFNEh CH, CH, CHy DA A MR EELMEEZEZ CHAELZEDOT
bHb, HIXZEFICLDERDRELER LR TH L, EHITHRL AT AEENRREL
B I E X0 kT U CERE M E Lz, 2 TOHA TA A U ALRITE 1 OBk 1
WZEY 1/2UTICHil s Z EBnhoic,
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3. NADERR (BER. TURHERK, #HXH)

LPHYS’05 [First—principle calculation for ionization of large molecules]|

4, SEBONBFE :

ERESF LD EBICKRERRLE LTI TAL—DA A ALBRROFHEEIT S, KR A
7T AL —TIENEA A ML DA A ALDOREREN E O L S I BEEZ KIZTLTWHD
MWEMEHL TW PETH D,
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4414 K@ELU—Y—15PICHIERRMDE—RIEFTE

First-principle calculation for the electron dynamics of transparent
material under the intense laser field
oE B
HEFVIalb—a VIR N—T
1. MAOHE (2D
L—P— I X W E I T E RN AN TEE L 72> TL 5 OILE O RhEBEE E Zh
(ZfE O B DONFREDENTH D, AFTRITEWELR FHZFATESR) S RBEL—
P — O EANEH 2 B RKEE EE LR % iE (TDDFT) 4 S22 [ S2me R 1A TR+ 5 2 & TR
LT EERAME LTS, BEEPETOIRIERICE Z2H R FIECHE LT ER
<, MOTORRTHD, BEREFOEBELILTT 0 v REHTR I, IAHZER (KR
EREMOM ST OWEREE A > I 2 L— F L U b TIEFICKFHRELRHE TH D,

2. MADOAB - R :

ARFHFILFIT Altix3700x2 (2K VA To70, FHEMRET DX A 7E L ROBMRIZITIKSE
JRF-23 8l d> ) 32 HDFEFHAFAET Do ZOBMIEFORT v i TONEBIBE A 3 &
TEA v v o FIZEERAL L. mIRZESEIZ X U Khon-Sham SRR K O TF Khon—Sham &
&<, Khon—Sham HEER T —MATIZ

(—%Vz Vo (F)+Vy (f)+Kc[p(f)]J¢(7) = &g(7)

ED, ZZTV, (F)IFn— M) —=RT vy bV [p(F, O3B AT v v L, p(F)
XETEETHDH, WEBEII T vy R TERIND 2D, EEOFHETIX

(—%(vz +2ik V=K )+, (F)+V, (F) + Vﬂ.[p(f)]Junk(f) = &,410,, (F)
i<, kiIZ7 v v REBOMNAHER T TH DL, ZOXEZMHELS Z & TEREKRE O REEREL G
B0 TE5, RICAVTIEA v 2lF, MHOY 7Y o Z8ICHT 5 HERDIL
W2 RS 5,

IERELG IS DG TP E IR BEEIIERIC L KRE<BEEFREZERT 5, Z0&E
FOWAUINT NEREK R CTOEBMROMERD, ZOEMAPMICED ZETRFFADOBZRT
O DHWHN N EEND, BIXAT IV AEEZD ETCZOEBIEEZBFHRT S ENE
FEThHDH, RtE TIIINBEL LB DML D2FERELEZ X7 MLVART v X L OTE TR
D AL, FEfE{K T Khon—Sham 72

G )= (Ay + ) VA F0)+ S (A + Ay (Fot)+ (Vo (F) 4V (P + VL), () = 1 22T
2m mi 2m ot

OFFREEZT A 7 — BT 52 & THET S,
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FHE % Altix3700x2 TITHO IO AT v 7 L LTCETRE 2 — Kol dbE X O bz
1Tolce ZHUZEY, BIRa— R ThH-oo7 vl T L% 512cpu THEITTEH oL, IF
FHEE RS 80% LA LA HERF 2 Z LR TE T,

WDAT 7L UTHEBRREDO N RX v v TONREZ S D 2ICkk2 72 A v v algé K
BH LT L IRCHE R T o, TOREA Y Y A BIIRIETS 0.3 A, K A7) v
7% 4096 SN E R D L AR LT,

WIZ, ZTOLEHICRELT/NTGA—ZTHRALRAL—F— L OMAEEMAZEE L, K112
— @il & LT — 27 B 551014 Wiem? | /XL Al 20fs O L— ¥ —45 & FRN O ES % 7w~
Lz, BN —F =, RABEELSEZEDLEBELTH D, L—F—0b ERNDITES
MEFWTZ DM RIZ L0 L —HF—FBIEN/NS L R TWDHZ ENgnd, L LESLNIHR
T2 DI » T L —H— L NERES DAL T AL T & SRS IZPNER 0 [EA IREh 3 48
Bk 0o T 2, ZNITNEEFPIFEFICEZRD 2 L THEMENEE, ISENE
BHIZIe > TWAH Z DB bILTH D LIS, FHOL—F—TIXZ DL IiRD I
xR, K2, IZb—P—@ia%omE YL 7= 0 O 3L —RINED L —F —5RE R
R L72, 2x1014 Wiem2 0 D EABIC = R/ F —IRENINE L TW 5, 2x1014 W/em?
Keldysh /X7 A —=2723)11 TH Y . AWMU L Dbk & R X DO & v
2 Do ZDX I REMZEIIFEIEROE T LD HE, FEHRE. A v a0 E
KSR 2 I RN B D720, 2D S HICFE EMITBSLETH D,

SE ! ” I ' total }iem‘;
[ n — laser fieldd
2F .
ER z
S <
i, iR
- g
2f U 1
5x10"TW/cm-] J
-3 u| 1 | 001 \ \ R :
20 30 40 1014 2 3 4 5 6 7 8 9]015
Time [fs] Peak intensity [W/cmz]
K1. L—¥—8 Lkt oEYy X 2. =X —WILED L —Y —GRE R
BERENEE D Z L THEIK 2x1014 W/em23i4 Y 26 2A#Il = p L ¥ —
B DOIENEL 7o TWND WA SR L T 5,

3. NADHER (. TURAR. #HXFH)

VAR T EY AR RERE

4., SEONBTRE :

VIalb—va VORREELY R BIEMBREOREEZIT .

B DINE % NER Y O BT RS O 247 5 2 & TREMIZEI~ 5.,
LSRR, SRR A T Bk x 22 L — 8T A — 2 TORB
EFEEDOT =2 —va » OfER

® 0O



JAEA-Review 2006-025

4415 8RER/VVAV—Y—[CKDTSAVENSDEITRILF—
EFERDOEEIRFE
Density dependence of high energy electron generation from a
plasma layer with high-intensity short-pulse laser
L i
KTV Iab—va BT V—T
1. NAOHE (BF)

Two-dimensional particle-in-cell simulation of electron acceleration in an underdense
plasma irradiated by high-intensity short-pulse laser is presented. The dependence of the
electron energy on the plasma density is studied. For the laser intensity of 10%° W/cm?, the
highest energy is achieved for the density around 2 10" cm™, where the laser pulse undergoes
self-focusing and forms the cavity in the electron density. The maximum electron energy is

around 200 MeV for the plasma layer length of 150 A with A being the laser wavelength.

2. NAEORNSG - fiBR :

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 300A in the x (laser propagation) direction and 288A in the y (transverse)
direction, where A = 0.8 p is the incident laser wave length. Hereafter x and y are
normalized by A. We assume that the initial laser pulse length is 20 fs and the diameter of
the waist is 10 p.  The laser intensity is taken to be 10°° W/ecm®.  The length of the plasma
layer in the x direction is 150 A. 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 SOA (1002.).

Figure 1 shows the total electron energy spectrum for the electron density of (a) n, = 10"
cm”, (b) ne=1.510" em™, (¢) ne=2 10" cm™, and (d) n. = 5 10" cm™ at © = 400 when the
laser pulse reaches the right boundary of the plasma layer. The highest energy around 200
MeV is achieved for n,=2 10" cm™. Figure 2 shows the electron density image plots in the
x-y plane (115<x<165, 120<y<168) for the same densities as in Fig. 1 at t =200. We can
see the cavity and electron bunch formation and the wakefield structure for cases (a) to (c),
while in case of (d) ne =5 10" cm™ the quality of the wakeficld seems to be deteriorated.

We also find that for case of (d) the laser field structure is significantly modified and the peak
intensity is increased due to self-focusing.

3. NBDOER (FR. JURER. #HXEH)

1) S.V. Bulanov, M. Yamagiwa, T.Zh. Esirkepov, J.K. Koga, M. Kando, Y. Ueshima, K.
Saito, D. Wakabayashi

Spectral and dynamical features of the electron bunch accelerated by a short-pulse high

intensity laser in an underdense plasma
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Phys. Plasmas, Vol. 12, No. 7, 073103 (2005)

2) T. Esirkepov, S.V. Bulanov, M. Yamagiwa, T. Tajima

Electron, Positron, and Photon Wakefield Acceleration: Trapping, Wake Overtaking and
Ponderomotive Acceleration

Physical Review Letters, Vol. 96, 014803 (2006)

3) M. Yamagiwa, S.V. Bulanov, T.Zh. Esirkepov, J. Koga, M. Kando, Y. Ueshima, K. Saito,
D. Wakabayashi

Simulation of electron bunch generation by an ultrashort-pulse high-intensity laser-driven
wakefield

Laser Physics, Vol. 16, No. 2, pp. 252-258 (2006)

4, SEBOMAFE :
We will perform three-dimensional simulations of generation of high energy ions as well

as electrons.

log F

LT @

L Se et

0 100 200 300 400
Y

Fig. 1 Electron energy spectrum for (a) n = 10" cm™, (b) n = 1.5 10" cm™, (¢) ne
=210" cm'3, and (d)ne=35 10" cm™ at 1 = 400.
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Fig. 2 Electron density image plots in the x-y plane (115<x<165, 120<y<168)

for the same densities as in Fig. 1 at T = 200.
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4416 F—REBDFINZICRDMEERDODI 2L —Y3Y

First Principles Molecular Dynamics Simulations of Chemical Reactions
o FEE]
BRI 2L —va I —7

1. MAOHE (D)

ARBFFETIE, B RES T8 )P ESW I FEEZ O TERNEZERISD Y R 2 L—
g U ERERLTWD, KEEFEIL, BEBA A2 OKFZEBIEB L ONKSHEFEOFMEZ, K
R E AOVZREB OV I 2 L—va VL VLM L, B EROED Y R =
L—Ya rEFEETHICE, BE., BIEZBEICEE L, EREZRRINERH L7290,
KB EREOFIHN LA TH D,

2. MADAB - #BR -

TNT ) &AL DAL, ERIEFICBWTEEARAKREZ R LTEBY ., TOHfM%E
WD EIFRFICEERIE TS D, AFIETIX, Li', Na', K'okFfds, BHE, X0
EFIREEOEMEZ FH— ST I 2 L— 3 I L0 ZEBICTHA -, LiTTlIkRn
4 EARICENL L7 (K 1) BEETH Y, toOENAEEXBHE S > 723, Na'
& KT 2 1R T K D BB AR D3 A B T2 Na'lZ 3\ Tk b Bz =0 i A% 1 (1X]
1 (b)) S R 22 A RS & B E T & 7228, K TIEE 0 X 5 7 AR A 1 SRR E T & 727
o7z (% 1(c)) ZHUE, K TIEA A - KEMEEHARTE <, K - KEMHEEH AT 2
mHEEZLND,

Koy FDEL[IARFE— A > MIFEFHOREEIC LV EIRICET 22 RN mbTnd,
Wannier B H KD T DESIRE— A SO EROT-E Z A, JIWART LI
A F 2 DFE—IKFENOKG T OHRMD KT L BIxDEEZ > TEY, KIZBWTE, K
AT ANTEAT HZ EICED, KO TFOBIPIBFE—A L MR THZ 2R LT,
ZORERIX, KRG TORLR ), TKRERBER Y NV —27 O], BEO K TO5M
MICEEREER S D Z L 2R LT D,

3. MADOHR (Fa. JURER. RXH)

1. T. Ikeda, M. Hirata, and T. Kimura,
“Hydrolysis of AI** from constrained molecular dynamics”,
J. Chem. Phys. 124, 074503 (2006).

2. FATEZ. EES], Mauro Boero,
B R 8 ) B LK OB AL I O 2 b — T ar ~ R K E R T A
HUNARL—h~7
{EIRFL 64, 57 (2005).

3. MMEP&ETE]. Mauro Boero, SFRIEZ .
TNT B @A DI
H AW B 22005 KR & 58, 9 19H  (2005)
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4. HLHPET].,
“EEITE TOKOE—FE 78 ) F 32l —var”,
HAY P61 FER R B, 3H29H  (2005)

gogoboobbodd
i AL S T2 KIS R T 2 /KRS G KRR &K G+ O MEBEREAE ORI 2 B 159,
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06— T T T T 3 ] L 2 T T T T T
05F [ 3.0 i 3 E mm 36 3 £
E 31 ¥ Na 04E K° 37 2 15 ]
04F W 32 ;4 E E 1 38 3 <
2 o0k 1 12" E &
= 0.3F 4 — = o 5 7| ] 1+ ]
02fF z % E g Z ¥ ] =
3 Y ¥ E F ¥ 7 ] £ osf ]
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oE i A I Py AN & E g
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! 2 3o n > 6 7 § R 171 gooown Molecular dipole moment [Debye]
2. Na'(72) | K"U) BT BN A A, RIS R LTz A A 3. KKEHRIZ I K571 D
SINBO FEHECRAL : A) WIS DK T EU i &R LTz, KPR~ — A ND 43,
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45 MRASHHIRFEFELPT
451 BPARD LAY ORICHRITDIPIL I »RIFEHCADHIY =2
L—>3Y
Simulation of Alpha-Particle Confinementin a Low-Aspect-ration
Tokamak Reactor
Z =
KL A7 B 565 Y
1. NAEOHMZE () :

K7 A7 M R~ 7 JF VECTOR % & —/4» MZ, B BHE 7 H e a— K&
WT, BGRISTRAET 2T V7 7R ORGEBFRIZI T 5 CIADICR b EERY v
RES ORI FHE DB & NV TG Rk —n R EE T ANARETY I 2
L—varlLi,

2. MADAS - R :

TIT7 7RAD) v FAABKIL, T AT MUICHEFICRLAKGFET 5 2 L3 nhoTz,
TR BIT LY v T NEBEE LT-ET IV b eA XAEHICBO T, Uy IR KE
T AN MEGA D A~5 FITHAIT 5, S BT BLUERZR b a A Z VB2 A VELIZ BV T,
aAANETT A DOMILEE T 4 v 7 ALERICBOTE, A ©9FHOBNMEFMED H
HZEWgoTle, Tb Uy TVHEEKORN AMKIFIEIC LY | KT AT M M A< 71T
BOWTETATZ 7R, ERICRESPHALIADOND Z ERgholz, EHIT, ZILHORE
R BRT VT 7 RAIZ KD EZ2ERERF —RE EOBAN 2 imfilm A A2 LB L LRy 1MW/
mAZHA T ha A IS A VAR EZETHIRTE 202 7 =274 MEOIR L&D
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Evaluation of Confinement of energetic ions after ferritic insertion on
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Study of toroidal rotation induced by alpha particles based on
OFMC-code
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Simulation of SOL-Divertor Plasmas Using Advanced Particle Code
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Fig. 1 Transient responses of (a) density n, (b) potential ¢, (d) electron temperature
T
the divertor plate (solid line) after an ELM crash. Particle flux I' (¢) and electron

and (e) ion temperature T, at the SOL center (shaded line) and those in front of

e

and ion heat fluxes Q, and Q; are measured in front of the plate.
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Integrated ELM simulation based on transport and MHD
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1.5D tokamak simulation code ( TOPICS )

1D transport equations for density and temperatures

1D current diffusion equation
Bootstrap current : Matrix inversion method
Neoclassical resistivity : Hirshman & Hawryluk model

2D MHD equilibrium : Grad-Shafranov equation

%

ELM model :
Enhance the transport

2D equilibrium data

i Eigenvalue & Eigenfunction

Linear MHD stability code ( MARG2D )

Eigenvalue problem of 2D Newcomb equation
Applicable to finite-n peeling & ballooning modes

1 : TOPICS+MARG2D i & EIM > I = L—3 3 VBT /L
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Modiification of OFMC-code for JT-60U with ferritic steel
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Development of gyrokinetic Vlasov CIP code
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3D full-MHD simulation studies of nonlinear evolution
of magnetohydrodynamics instabilities in tokamak plasmas
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Simulation of structure formation of plasmas dominated by atomic
and relation process
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Fig.1 Ion density dis- tribution in 2 dimensional simulation domain at four
different times. Propagation of the ionization front of charge state 4 is seen having
a complex finger-like structure
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Multi-scale turbulence simulation based on gyro-fluid simulation
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Fig. 2 Transport coefficient and zonal flow energy in high electron temperature gradient
regime in the case of (a) moderate magnetic shear case s=0.4 and (b) weak magnetic shear
case s=0.1. (c) Time history of zonal flow energy for different values.
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Study of ion turbulent transport based on a fluid model
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Rapid onset and long term evolution of the magnetic island
formation in rotating plasmas
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Numerical Calculations for Ferrite Insert of JT-60
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Nuclear Analysis of the ITER
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Three-Dimensional Analyses of Core Disruptive Accidents in FBR
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Development of a FBR Fuel Bundle-duct Interaction Analysis Code
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Analysis Model and Verification by Phenix High Burn—up Fuel Subassemblies
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Reactor Physics Analyses on Fast Reactors by Using the Monte-Carlo
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464 Y4 DILEEHFHDICRITE T EGMEBORENEENT

Numerical Analysis on Fluid Mixing in Tee Piping for Evaluation of
High Cycle Thermal Fatigue
R e
BeaRpARE 7 —7
1. MAOHE (ZFD) !

IREEZED & DI IR DIRAIZE O IREEE DI OMED Tz v . BYST1% 100 KR L
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ZFEM LTV D, SRTICITERE CBEJE L7 Pseudo-DNS == — R : DINUS-3 & L7z, f##ric
FOTENORKDIBELEEZ, L FPRTELZEE2RLT

2. MADAS - #BR -
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0 LT HMRTCTREZEL TS, HEPLIRA LZKROKIZERICH SN TEED
THICIHR - ThitAL. BB i b EEEND DEREZREEY & LIz v~ iRk A 2 L
THFLTWDHZ ENbnrd,

B 2 [ XAV AD 5 55mm it O & C O FEZE B IR EE (RMS i & 85 B8 O 22 THIRAL)
72 5 NS HiEIR O &7 [ Ay OB (5 A DA THAS (L) ([conW T, HEE
FEDZEM A% R L I LR 2R L TR0, TR/ ERE LK LTWD
ENRDND, KT, AUtRD G 150mm R CREHE 2> & bmm BEAL 72L& C O EE A B) D &K
Bt (Power Spectrum Density) ZLb#g L7-fERZ2 4, TR RIZFER TR ON- 5B
JEW s 2 LS FRTE TV D, SHIC, FBRTIZEE DO LRI AR E BT HERITT,
TOVRITER T 2 ELE N T EHORELHZERKIE L2 2PN Uiz, BEfitT
TH, TOARICEDEELEMEMICGTHECE ERE25 TN D,

3. MADKR (FA. TURER. @wXH) !

LR wf B e a2,
T FEGERIC BT DR E LB 5EE I RE9 D HFJE8) — DNS & MW 2B B & it Al
DOEBRKR OGS —, 2005 4F B AR FFEKO KRS, T LEKRT, G43 (2005).

2. H. Ogawa, M. Igarashi, N. Kimura, and H. Kamide,
"Experimental Study on fluid mixing phenomena in T-pipe junction with upstream elbow,"
Proc. 11th Int. Top. Mtg on Nuclear Thermal-Hydraulics (NURETH-11), Avignon, France, Oct.
2-6 (2005).
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465 SIMMER-IV O—FZRALZ EAGLE T70Y 10 ~PRDPRIE

BREEMT
SIMMER-IV Calculation of the Middle-Scale In-Pile Test in the EAGLE
Project
S i
FLEETHET N—T
1. MAOHE (D :

EAGLE JF N HIEERER O B 1913, Fr) oM 723 B IR IZ B W TEREHAERR ) &
HRIZCT MY UL (BLF, Na) 683 H5AT U VART —)LURE (LI, SSEE) O
WHRFEFTBLERBRT — 42552 L1 b, NI A2 ERETHE., £/-
B AE R O M RAT & TIXEMR « KR - KUR, & W o T B ZHREE O WE % [RIRFIZ
B ®opTnEoznizd, JAEA IZBWTHWLILTWALEEETa— K
SIMMER @ =%tk ¢ 5 SIMMER-IV =— RZHWAH Z & L L, Fla—F&H
WAHEA. BIZIX FCIHE (Fuel Coolant Interaction) 78 2R W TIIEMEZ
RLBRSOAG BB R 2S BE & 70 ) R EHE ORI AN R AR Th 5,

2. MADAS - R .

PER DFEMT TITRMIZIR Z @ UNCEEE T R W RV IEEEEZ ST 5 2 &
ICEVHBLRO TR, B R, 2 — FORBE L Z5 - CT& 70, BUi#hEEIC
BWT ZREROBEENIIEF ICEE 2 H O T, FRICKIR AR T 25/ % —
> EF[E Lo SS BEHRIC B D D MRATICI VT, Na iZ £ D SS BEDH AN RIZ DN T
R ZRT, FERICHE 7 — b SS BE~DREBIS )Y CDA (Core Disruptive
Accident) FHICIEWTEETH D Z L mhroT,

3. FMADRERE (R, JURER. #X5) !
> 2005 - INC #HiEE (JNC TN9400 2005-036)
> 2006 FHAARFR T NFES FROFEZITTHIARE

4, SEONBFE :

BLK SIMMER-IV 22— RIZZAMHL T O Ha 7200 T < SIS & 3T
HE0 ot FlTa— FOGEELLMFNFETH 5720, CDA FHETOME
Hra—RNZBiFoWEET VOE{LEZHE LED TV FTETH 5,

SENGEL

» Sa. Kondo, et al., “Status and Achievement of Assessment Program for
SIMMER-III, A Multiphase, Multicomponent Code for LMFR Safety
Analysis,” Proc. 8-th Int. Top. Mtg. on Nuclear Reactor Thermal
Hydraulics NURETH-8), Kyoto, Japan, September 30 — October 4, 1997.
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» Sa. Kondo, et. al., “Phase 2 Code Assessment of SIMMER-III, a Computer
Program for LMFR Core Disruptive Accident Analysis”, JNC TN9400
2000-105.

» H. Yamano, et. al.,, “SIMMER-IV: A Three-Dimensional Computer
Program for LMFR Core Disruptive Accident Analysis, Version 2.A Model
Summary and Program Description”, JNC TN9400 2003-070, August
2003.
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466 SRPORIRRICEIDYIaL—Y3Y

Numerical Simulations of Thermal Hydraulic Phenomena in Fast Reactors
RE R
BRE BB 7 v — 7
1. MEOHME (%) :
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2. MADAS - #BR

(1) JF IR BT v BN D S — B ZBGAIZ BT D58

T F U U LAHHESEFEOEMEIZBN T, BAFEESBANTHONR=T AN MY 7L~k
XIAEND T ABIABRBIGHSIETHZ ENEETH D, O DEEMNT 28 M Uiz 7 A
BEABBETRFIEDREZIT> TS, ZOREDO L LT, /1.8 27—/ BT L
FooKiRENRER (1/4 © 27 Z &7 V) OBAEMNT 2 FEhi U, BUEAT I X 2 Wi i Bk 2 Wk
L7, ffr=— RICI3ARE
F ko — FSPIRAL % v /-,
B ARAT 5 S D P Bh TR L A5
M 1ICRT, TAvE THX
7RINA S — )V TR~ D i F i
Wb b n-m i e = Ofif
Frichb Kme4 252 Lickv,
FREA 7 — AL VMERIZE
WTH PRI A NS B L .
T ABZ AR TR ATRETH
HZ EERMER LT,

PRRREERY
£ ‘i_'f\%&\\

TR
e
paniARERLn,

S

5

B 1 1/1.8 A7 — LR Bhak BR AT ik 55

(2) ZERE 2R AR EVE TR IRF B 283 IR O A 5T

TRV U AR EIEEF ORGSR ML ERFHIB O TEE L DT M U A — KBS
EHEERNRTTLVEROCCTHAT 2 L2 L LT, 2RO RMIKAET 2 — R
SERAPHIM ZBAJE L7-, ZZTliEF F VU 7L L KDILZERIGT T IV & 4y 78 1155 2
THESL L, B RIS CRBRATFG 2 9206 L 7=, F7-. SERAPHIM Cffi 9 54 fipe <
T A= HITKIT DRERRNT AT BROSHIHIRFZ I DB HE T A — 2 DR & Hesd Lz,
EHIT, KBRS N U T AOFEEN, BRSO > ThRiREZ M+ 2972 H95 2
AR LT, X 2 ITHMTRESRGI & LT Na-/KGiER SWAT-1R & x4 & L7 fi#fric 17
DI R T,

— 121 —



JAEA-Review 2006-025
¢ 400[mm]

i

(3) BIERBIEE G IR TF1E DB IS

i BRIGE FE RBE D B ) R MR AT 22 B Y
ELT, ERNPSHWTE YT F v
FIVIRHT FIEIZIN AT, 3 IRITREHIAEHT
FiE (AREFRE) e bELTYA
Y — AR RUPREHE B RN B B R AT
FIEOEEZIT> TV D, SFEEILREM
RN TIEOMFED — R & L CTRIK&E )R
(NaK) Z fEEh i i & U 7o B E A 1R
B B ek~ o i FH AT A TR ELITE 7
IV DKEFERRAT 2 52 0itE L 7~ SRR 10%EL oIk 0 2307

X 2 SWAT-1R ERENT AR I L OV iR eI O
IR0 CRIREARNTRE 2 1.0 D)

1800[mm]

TR

(4) B 7 v T — 7 2 R ARAT

T FEESICE W TGREDERRDFAENREET 256, BEMRDL I3 E LREIHE
A SEZT RN DD, ZORDIRERD X OB EHEMT 57K E L TR 7t —
FEER L, ZITIRTORREERNICHET 720, ESTMOWNS - LS %
WEHES I 2 b—3 33— F DINUS-3 (ICX VR, 2LV, BEMEHFOEEDPHE
SREDRMENELIR T BT —F ZRET D2 LKL VBYT DLWV RENE L, KL
R AR LT,

FEBE, TEEAGHNE, TR (BEAE) X 02 TABERBER, A7 LS HAe sk,
*

L 294 T
g Py - rms
D el

=5

.75
o | : 105 fo.2a
e [
——— 2
. @0.250
QL_\\__’;// ]
o %O 1 2 l
Q) o]
| T3
3 BEH TR O RMAVIEE D & X 50)E EShE 4 AR - % U REARAT S SR

O EEH ([ D FfE 3T i PN o K i)

(5) AR - R BLIGT 3T 2 BT Tk 0 B %

IR A 7 VAR BE IR Ol - BEE 7' 0 ANL AFHET D720, ZRHHIN
D AL MR 3 ] C & 2 il - BEE B G OBUEMAT FiEZ BIJ L T 5, ARITFIETIE,
X-FEM {EZ2 WD Z LI X0 BEEBEN A28 5 2 L B ATRE & e o> TW D, FET FIED
MM ERRRET D72, 2 ol - EEERBEZ T L, FIELDVIEW TrRIgMEEIT -7z,
AL ORER, K 4 1R T &0 RERSEEE NG O, MEEHT — % Sl 2 L HER

— 122 —



JAEA-Review 2006-025
K=HLTWBHZ Enmnol,

3. MADKR (FA. TURER. #wXH) !

- NI BT, KE 22, MY U LA O T A EAZZ BT 20758(6) — 1/1.8 X
= VRIS 5 T VKB RBR O BUAEMEAT — 7, A AT 7154 2005 RO R=x, G51.
T. Sakai, et al., “Study on the Gas Entrainment Design Method by CFD data on Steady Cylindrical
Systems for a Sodium-cooled Reactor”, 2005 Int. Congress on Advances in Nuclear Power Plants
(ICAPP’06), Paper No. 6409, Reno, NV USA, June 4-8, 2006.

A. Uchibori, T. Sakai and H. Ohshima “Numerical Prediction of Gas Entrainment in The 1/1.8
Scaled Partial Model of The Upper Plenum”, Fifth Korea-Japan Symposium on Nuclear Thermal
Hydraulics and Safety (NTHASS), Jeju, Korea, 2006.

T. Takata, A. Yamaguchi, “Numerical Methodology of Sodium-Water Reaction with Multiphase
Flow Analysis”,Nuclear Science and Engineering, 150, 221-236, 2005.

T. Takata, A. Yamaguchi, H. Ohshima, A. Watanabe, “Computational Sensitivity Study on
Sodium-Water Reaction Phenomenon”, Journal of Nuclear Science and Technology, Vol.43, No.5,
pp-514-525, 2006.
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M. Tanaka, et al., Numerical Simulation of the Flow Characteristics in T-Junction with Turbulence
Promoter, Int. Conf. on Jets, Wakes and Separated Flows, P-027, Oct. 5-8, Toba-shi, Japan, 2005.
kY LRai, HAAIEBE, BIEHE, EAER, VR 1R — 2K DIEE Y b SHEFAZNRO
FEDTIORRE . A AR T T0%2 % 2006 FHROFR.

H. Ohshima, Y. Imai, “Validation Study of Thermal-Hydraulic Analysis Program “SPIRAL” for
Fuel Pin Bundle of Sodium-Cooled Fast Reactor”, The 11™ Int. Topical Meeting on Nuclear
Reactor Thermal-Hydraulics (NURETH-11), Paper No. 423, Avignon, France, October 2-6, 2005.
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467 2RITBKUOIRITDEWZEITEEE OIC. BIRESCHRE
DBBRIFE Y AT LADEENT E=E1E
Analyses and Optimizations of Eddy Current Inspection System of

Steam Generator Tubes using 2D and 3D Electromagnetic Analysis
Mihalache Ovidiu Marius
TR UL =T

1. MAOHE () . In the in-service inspection of Monju steam generator tubes using eddy
currents (ECT), cracks should be detected before they penetrate the steam generator (SG) tube wall.
Because the eddy current probes move inside of the tube, detection of smaller defects located on the
outer tube surface is a difficult task and optimized probes are required to visualize them, using ECT.
Two dimensional and three dimensional electromagnetic numerical simulations are used to understand
the influences of sodium layer, support plates and welds on the ECT signal and to design and optimize
better ECT inspection system to detect smaller defects located on the outer SG tube surface in the
specific conditions of Monju SG tubes.
2. NADNAS - #552 : Numerical simulations of electromagnetic signal from defects in
ferromagnetic SG tubes is extremely difficult, and accurate simulations resembling experimental
measurements could be performed only for fine quadratic finite element mesh, that proper
approximate the electromagnetic field at the interface SG tube-air. Two electromagnetic finite element
codes were developed in the laboratory: a 2D axisymmetric approach and a full 3D code. The 2D
electromagnetic code is very accurate (Fig 1) but is limited only to the axisymmetric geometries. The
3D code can simulate the electromagnetic influences of the 3D geometries of the Monju SG structure,
and 3D ECT system (Fig 2) but realistic simulations, with results similar with experimental
measurements could be obtained only for very fine finite element mesh. Numerical 3D simulations
were parallelized to decrease the simulations time. ECT signal and visualization of the signal/noise
ratio can be 3D computed for various ECT system configurations to optimize small defect detection in
ferromagnetic SG tubes (Fig. 3). Experimental measurements (Fig. 4) confirmed the 3D numerical
simulations and simulations-optimized ECT probe were designed to improve small outer SG tube
defect detection, even when the defects are located under support plate (Fig. 4).
3. MADKR (FR. TURER. @wXH) !
[1] O. Mihalache, T. Yamaguchi, Kouji Date, M. Ueda, T. Yamashita, “Detection Tests of Small
Defects in SG Tubes using Multiple Vertical and Horizontal Remote Field ECT Coils” ,Annual
Meeting of the Atomic Energy Society Japan, Oarai, 24-26 March, 2006.
[2] O. Mihalache, “Detection of Small Defects in Magnetic SG Tubes using Multiple Vertical and
Horizontal Remote Field Eddy Currents Coils”, The 11" Monju-FBR Centre Symposium, Tsuruga,
Japan, March 7-8, 2006.
[3] O. Mihalache, T. Yamaguchi, Kouji Date, M. Ueda, T. Yamashita, “Detection of Small Defects in
Magnetic SG Tubes using Multiple Vertical and Horizontal Remote Field Eddy Currents Coils”, The
9" Symposium on Nondestructive Surface Testing, Tokyo, Japan, February 2-3, pp. 57-62, 2006.
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[4] O. Mihalache, T. Yamaguchi, M. Ueda, T. Yamashita, “3D Simulation of Detection of Small
Defects in SG tubes using Multiple Vertical and Horizontal Remote Field ECT Coils” dnnual Meeting
of the Atomic Energy Society Japan, Hachinohe Institute of Technology, Aomori, 28-30 Sept., 2005.
[5] O. Mihalache, T. Yamaguchi, M. Ueda and T. Yamashita, ” Experimental Confirmation of 3D
Numerical Simulations of Remote Field Signal from Defects in Magnetic Steam Generator Tubes” ,
Review of Progress in Quantitative Nondestructive Evaluation, Portland, Maine, 25 July, 2005.

[6] O. Mihalache, T. Yamaguchi, M. Ueda, T. Yamashita, “Advancement in 3D Remote Field ECT
Simulations for Monju SG Tubes” Annual Meeting of the Atomic Energy Society Japan, Tokai
University, Shizuoka, March, 2005.

4., SEORNAFE : In the future we are planning to use the supercomputer for large scale
three-dimensional electromagnetic simulations to simulate the eddy current response from smaller
defects located in Monju FBR steam generator tubes under ferromagnetic support plates and near weld
and in the presence of sodium layers and islands on the outer tube surface. 2D electromagnetic
analyses provide in most of the cases only qualitative information and are restricted to the
axisymmetric geometries. Designing and optimizations of new eddy current probes will be based on
the knowledge gained from three dimensional simulations, combined with a limited number of
experimental measurements. The three-dimensional approach will open the possibility to include a
realistic three dimensional model of the Monju complicated support plate electromagnetic influence,
to study the effect of presence of multiple steam generator tubes, bundled closely together in a helical
pattern, and their curvatures. Realistic finite element 3D simulations can be performed only on the
parallel computer HPC2500 with memory requirements up or maybe more than 200 GB and multiples

CPUS (32 or 64) to decrease the computation time.

RF system /

R [mm]

detection
coils

excitation
coil

Fig. 1 Remote field eddy current system (left) and 2D simulation (right) of the electromagnetic

field disturbance due to an outer defect in a ferromagnetic SG tube.
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Fig. 4 Experimental measurements of detection of small outer defects in ferromagnetic SG tubes,
under support plates, using 3D simulation
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471 BEVTAIOEICRKDINY b+ FDEIROBHEDTE

The tortuosity in disperse system of bentonite by Monte-Carlo
simulation.
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4.F E=05: —=— ]
2 7EL=06: ]
3.5: g— =07 : -
- f 5 E=08: —e—
= E ANEL — . E
2 LF 2EE=09: —— }
> F
< E
I
© 25 F E
kel E
© E
X 21 ;‘ =
= E
1.5: E‘ 3
F 6}
E (0]
1. W =
0.5: ; ......... Loy Lovv vy Lo v Lov v v Lovuvunos Lovv vy Loy E
0.96 0.965 0.97. 0.975 0.98 0.985 0.99 0.995 1.

porosity

4 FeratEo 5 7R 2 AR Z FLEE L il B 507 P O B R

godoodoodoouooooouoom
T. Ohkubo, Diffusivity of fluids in structured plate-like obstacles by Monte Carlo

simulation, Transport in Porous Media, submitted

gbooobooobd

F RS L CIOR S B EEEA L b MR O R IE O 2175 7 le. =ik
AR AWIEE 2 — FOBRFE R L OFHR 217V R R OB AP FLEE & Ja il B oD
BRIV THET 5 TETH 5.
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48 KAEMARBREYS—
481 JMTR ZRAU\ZIRIARICHRITDDMEFR. AR ~ILFRH/N
2 X =S DOz
Evaluation of Irradiation Parameters such as Neutron Flux/Spectrum
in Irradiation Test of JMTR
Mg 5, A iz
JMTR £9f7a%

1. MAOHE (4D

IMTR % W 7= BB ERBR 1T 381 F B e T A2 R IVEEIRET NS X — & D FFfi 24T\ > JMTR
FIRZICHET 5 2 L2 B L L CRIFRBE RS 27 A2 FH LT 5, IMTR Birag CF
AR 1T AR 9 E CIEEHERRY) TiX. TIMTR OFHEE R OF —< Db L2, MR 244 L 7=
SHEBRICEI L, BAHEORE, MBI T XA =2 O THl, FHMiZEDD, 3 kLT T Hnm
22— R MCNP (2 L BT &2 9k L T 5, FIHE I HE ST — 21, BKIFEMEL,
AP EHE DO BRFEAIIE, KFEIEICAEN SN TN D, BE ST A —Z3HliT — % % FIH
FAWMETDITHIo > TL, FFMCIEMER T — % 20 GRICRET 2 2 B8RO N THED |
Z D72 OEANBARE & OIEME LT T — & 2 I L T < 7o ik, KRADIE S FHF R
OFMHBULERFRTH D,

FRURHEEATRR (R 17 4F 9 A & TITRRES 1)) Tl BRSEBRIC L E R RSB 2 AL D
Kan Th L x v 7L ORRFHIIBW T, BHFEHT OIRE 2 3Hl 3 2 72 O 124272 JMTR
SFN ORZINEHE (y INEHE K O P12 K D INER) DT & 3 IRotE > 7 1 /b m 2 — R MCNP
IZE D ERLTWD, FIHEDNERT 2 3EHTRE CHRINRBR AT 5 729121, EfE DRt
MZREINERE T — 2 BB T D7, KW FIFHEMEDOFIHNLEARF R TH 5,

2. MADAS - R

IMTR P& 3RITETET /ML (K1) L, 3WoeEL 7 /e a— RMONP (7 —#
FTA T 7 VIZONTIE, FPEFIZOV T FSXLIBJ3R2, v #RIT-DUWT MCPLIB Z{#HH) 12k b
PC 7725 A (24 WH)) ZFMLIWFHNERICE Y, MR ZFH L TITH i3 7o
HE - B ARRER T BT LT, PRETEURMIE IR T 2 B X T A — & 2R L T\ 5, 2D
FEARIE, FIHZICHE LT D, eds, EWHER & U THITREN L TWD RS/ ST A — 213,
B R ORI ETH 52, FICFIHEBEDL L OFREIZE Y, FPEF AT bL,
y BRE, vy BRANT Fov, BERERE (dpa, He EpiES) ORHES FEhi L T\ 5,

MCNP (2 & 0 35 U 72 e R O 3IRS EE IS DWW T, BREREL & RS & v 7P Lk
NSRS PN EAZET 720D 7 VD ZF =4 L OHBRIZ L DN TT
PRTWD, X 21RT & 912 1998 4275 2001 4 F TITHEE SAL72 MONP (2 & B HEF- s o
FHREIE TV 2= Z I K DRIEM & iR LT, @R (IMeV LA E) I2on T
10%, ZAH -3 (0.683eV LA F) (22T E30%E 7> T\ D,

YR 17 FEFEIC B VT, 17T KOS ¥ 7RO T, 596 50 RETFUEMZE 2% LT
BRI R T A — X OFMEFERZFIHEICH]E Lz, 2B, FIHE~HE LRIV T,
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FRIFIHOZFNCEE SO TEB SN TS, SV PR B BEREN. B 2R3 IMTR 4
AR B ZDONFIZ DWW T2 Z L3RRS LTRAEETH 5,

FRST 26 v 72 L ORRGHI LB R MBGROFEIL, 3RoeE 7 /b ma— RMONP 1T XD
PC 7 Z 2% A (24 1¢5) ZFIH L7=FFRHEICE WiThh T 5, TORERT, By 7
T ORI EN TS,

YRR 1T AEEE O IMTR HARFRIC 351 2 HANBAFE Tk, TR Z MBI AR Lz b
UF L0 MR ZFIH U7z BESEERIZ I 1T D2 TR EEIC DWW, SEIZBRE L Y F 7 A
HEHE=4% JMIR CTHST L, 2%, R L-NEEELZHNT, M) F U L4
BORE (K 3) 21TV, ZOREREE L. MONP [Z X WIEHT L7=F —Z 2+ 5 2 Lic &
V. N TF U LDAERREL-1—+8UFRE TR CE 2 Z & MR Lz, T ORI, &t
BT Ty MEIOBMEBRR I T HAL TV D,

3. MADKR (FR. TURER. #wXHF) !

1) Y. Nagao, et al., Development of tritium production measurement method for in—pile
tests of fusion blanket in the JMTR, Fusion Engineering and Design, vol. 81, 2006,
p. 619-623.

4. SEONBTE :
Gl &M E IMTR Z2 FIW T2 IRIFABR (36 1T 2 IR/ T A — & OfEHTaE i, BT v 7k v kst
(2R DIZINEREHE 2 ke L THRMT 2 TETH D,

(Image on Work Station)

MNP PLOT WINDOR

(Photograph)
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ololo[o|de o glofolo[o
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olololololololclolo[ololdlolo]e
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Top view of IMTR core MCNP calculation model

1 JMTR 7.0 MCNP FHHEE7T /L
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49 STERPEAMMERY S —

491 KRBRDFIANDEERICKDIERBPENDEY — Y TSN

A large scale MD simulation for the pinning behavior of a dislocation
in metals

R DEHE

FHRB AN 2 —

1. MAOHE (D) !

JRFIFRE O BRGS0 X 7 a R 2 ER D 720 0 FEV ) E & T TR0 & i
K- OMEERZRRDEE Y R 2 b—va v 2FE L TW5, BRI, BE KA
#HE L7 VR IC K DR B kD DRSS T % . K F OFIR. SE0ZILRIESF D /3T A —
ZIZKLTRD, Lo ~7aRiEf# s Ialt—ra o7 MR+ 5 2 L% H
fid. o rE AT, la OIRT 285 72, AL OEBEIFHZ feft L, BISEO#IRIC
HOR D 720 S1F 5721213, SRR AR T D HLERH D . KB FIGH AR O F]
HBARRIRTH D,

2. MADAS - R :

120 205 230 HIRFOKR T LI =7 AFEEIZ OV T, Altix3700Bx2 & AT L KN
Prism A7 LD 64 7oty V&M LIEWHEHREZIT-72, 230 THET &V D%, $H—
W A00ARTEOE TR TH D, ZORICBWTE Y = 7Y A FOKFZEAL, 1D
FAWIGE 2 M Z T E AR AR S8, B = 7RI sk, SO WTEEIC
TRz, FORRNTFEIILLTOX ) R E2/DL N TE T,

120 225 230 HIRFZRWE R FEINF Y I 2 b—va vy EZTW EE T VI =0 AlZ

BFHIE =T A=A LERHLNI L, (R, X 2)

FNZBWTENLEE L CW AR E B = 7 OBRE I LD TH LT LT,

3. MADOHR (FR. JURER. RXH) !

(FRFER)

( 1) M Itakura,T.Kadoyoshi, H.Kaburaki, S.Jitsukawa: “Molecular dynamics and
quasi—two dimensional dislocation dynamics simulations on the hardening mechanism of

FCC metals”, MRS (Materials Research Society) Fall Meeting, Boston, 2005

4. SEOFNBFTE :
Altix3700Bx2 ¥ A F A X Prism VAT A&V, L0 KXPERTEE ERI O =
VIR OWT S TENIF Y S 2 L— g R S T E,
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Spacing of ‘
the obstacles

2 T =0 AHOFNRERAL R DV = TR
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4.9.2 3 RItIRBIRBI B EDIZH DRSS ERT

Assembly structure analysis for the construction of 3D virtual
vibration test bed
P I
e B B R BT BH 8 =
1. MAOHE (D) !

IR, 77 o OB RMEISH T D MR O L BN R & STV DA,
FEREBRIIEMBRETH D=0, ﬁ%ﬂlﬁ%%/ﬁﬂ% L7238 LWEATBR LT L ST b,
T, EEFEMBEIRRRE IR, K177y hEFITO DO 3 RTRAEIEES O
HELZRIE L, 77 MO MERORE) - ZEIGE & T & 54‘”%&& v Ialb—v
5/&m®%%%ﬁofwé JRF 177 v MR &2 FZBLT D720 AT BIRMT.
HIJE TEEM Z L ITH®, BamEOMBEEREZET L2 L Taaﬁiﬁﬁﬁ%T’“b B AT VA
MG FRHTHARICER D AL A TV D, BERZRE S SEBDIRA )T T o S BT % Ei 5 72
I, BERRFREEERNLIEL 20 | KEWHIFEEEOFHNRAI R Th 5,

2. MADAS - #ER

3 IR E A OREFIC AT 72— & LT, KRBT IZ)HE T 5 72 D O LA
FRELEMNT THEORBRB L OWMIT Y 7 N = 7 OFEIEEIT o7, (ERORKFFMITIZ BN T
X, FET LD b LARA Y v aT —HOERE D NIERFMEOREL W27 ) T ek R
AR MNVRy 71272 >TWN 2, £Z2 T, LRI OBEMEZR EL, X v ¥ 2 ERDIHE
ME S ZRRFN T & DANIARIEMENT O 2 $ 52 - 3 LTz, 1ERIT, O, %‘sﬁﬁc:%
ALl e LTA Yy a2 Z2/E L TWEDITR L, KAFREICBWTIEL T LI A v o
2 EREATV, BT 5, ER OBEEAE I DU TR R I i#@%%)@“é £ T
gk Uiz, ¥£7z. JRFHN7T 2 b OREMRITIIIE RIS RPN L 72 D720 HikfE
FHEREREIE T 4 77 U STAMPI Z3E A L, ﬁKuu’E ITBL 7'V > RIZEBRT 2 WOl 5T
FHEORE - FELX -7, BETFE - V7 bvoT7OMEAGE LT, KIEMFIEREE L~
—IZ® % Ein LBt sel7 (HTTR) OfFd XL OVGHIRFT OIVEAEE 2 K51 L, §it /)
fifhT 2 i L7z, 17T FEEIILL T DO X 5 el R A2/ D Z LM T&E T,

o FEOZMMARGET 27, K 1 ICRT XD 28k XA A2 AT HHPEEDF| 8RR
BEfEN, IERJERB L OENLSOEE 2 e LTEELZE Z A, i
AICEDBERTEAONT, oM X OEFREIOtHERBRcCEON-b 0L &
<—H L7,

o HRARENCEA L MIMEIZ R0 & LRI Y L R — OB KOS REMICET 5 L
— RAT7BMREAWA LT TE I, ATERICRA T vy 7 LU 5fF, Y A — |2 AR
WA L, WIMET 7R S 2 PR E D 10 RIS ET 5 2 & T, ko —(Kfifhr &
Lol U C 1.5~3 5 DO FHERFRHINIZID H AL, Hdn I DWW T MNIUEEL T 8 #iE T
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—HIEH I ENTE,

e X 2ITRF X 57 HTTR EEEREIZR L, Altix O 128CPU % U 72 KHUE I 51 55
EN U7, RITHRC 2300 FEMBEICH EAMEEZR S TR Z N Tz, &
BL72 B ONCF SIS D A & FfAL LT b O &K 3 1T d, RFE MY 7 ho=7 0
PEREZ Altix BEICBWTHAE L72& Z A, 128CPU FHEFhHR %2 T L72BE. 512CPU
FIARFCB VT 75.4% DIIULNR AR TDHZ LNy hotz (R 1), THHORE, 7
T v N AR O FEBLZ T T EIR O S X S AT REME & R T,

3. FADER (B&. TURER. #wXFH)

A S

o WHH, RRJF. W, PE. ek, TR, B RN TT 2 bOIZDOIRITEIRE 1 OFE
. BAREF TS R, BT

TR

. (KRB AT b O MRS BT C KRBT Al = o 7 — VICANE ) AR )7
&%, Vol. 48, No 2, pp. 8-9, 2006.

o
I

v

~

e SC|05 Analytics Challenge — Honorable Mention

4., SEONBFE :

LR IXFERIE IR 2 6 R & U7z, SREEE B RIERIE 24 0 FETh 5, BIRHIIE,
FEEEOMBEN T — 2 2 AL LEEBO HTTREEDINE 2 I 2 b—a VX VBT 5
FETHD, BIMBITI DICHERERALEE T 5720, Altix @ 512CPU 265 NZE 6
725 ITBL 7'V v FOIEHZ BIET,

O xf

50

z A Continuous mesh
I<y -y 0.5 O Discontinuous mesh

— \% — Analvtical
0

O o Monitoring line
0 0.5 1 1.5 2 2.5 3
Distance/P
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CPU %% | ittiisfi] (F) | W8Eshs (%)
128 5604. 4 100. 0
256 2923.8 98. 4
512 2004. 8 75.4

#1 HREFED Altix EToOASERNER
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493 EBASADBAMERICEIDDFINLFEYIaL—Y3Y

Molecular Dynamics Simulation of Shear Bands in Metallic Glass
THEAK K&
VR ab—v g UHRBR R
1. MAOHE (D) !

VIa b=y VEIRBRE TR, IR FAMEBOMEICEAL T Zehb v s nllE L~
NFRy—1 BT NFEEEET DD OMERBEEHEL T D, Z05b, IR
A —)VIAET D5 TEITFMDIEICB T 2 KBS I a2 L—ya VHIROFEGET —~ &
LT, @A 7 ADOYHEMZE, FriZZ OEEBOMAEZ &0 HIT T, 2B, @RI 7 A%
MM, TR ERERL T WA R EDa=— 7 e EE2AE L TEY . T ME e L
TOMHFTREME DERR 2 REHICE N TV D, AR TIE. ZHEOFEF 52 W - RITH LRI
BEDORERIO MD 3HR 217725 2 &b, RENESIGH RS 27 AOFIHDBNLER K TH
Do

2. MADAS - R :

WHN B )FAT o PDS) ZIGH L, V=RV a—r XALDETMICED 2 T
FH HLDIABJEAIE B R T Y WL L D 2 TERBLONEM AR T vy VT LD 5k
FROWHIM > 2 b—ara— ReER LT, ZUH60ET /A TIIEFMHEAERICT >
NET7E2ZRNWDZEnE, Ra— NIUFHEFELE U TEBOEEZSRA L, m0Witsiz)
REBTNWD, 7077 LFATITBW T, - ifE Altix3700, PC 7 7 A% A/B, JBHE[ Prism
BILOHE pSeries VAT LAZFIH L, 16~128CPU (2 X D WHIFHE 2 FhE Lz, 7=, KK
B2 R AT — 2 ORGULIENT 21772 9 72D At kY 7 b D =7 AtomEye D FLZAT72 -
Too ZHUT Ko TMD FHE & RER O A [7) ISR L CEITHRD L Hickeh, v Ia
L—3 g UIFGED RN =R A RIE I A B L7z,

FEAEDERETT T A BMG) IZI\WTIEL, £ 2% HillEe (2 L D EAMHERNERI LD, K
WEETIL, Z OBIROERNEIFED SRR AWH: (BSB) OEERIZ LY | AT I 5700 & n
DEFRAIERT D, ESBAERT H7-0I12iE, EHITTMA bzt A WIS I, ~ Be,/2 23
YEEFIRREEEER ) 282 T T R 7220, Z 0 & & 0¥ AW RFTE~DOEHL 3D
TEl, T2ROBRFRE ERIRBEDO X A LA — NV E DL ) Rt et AL D &
Mo, FTEIFEM) Y ab—va il GEMT 52 ERFREE 7D, Z OBERIZHE
SWTHIRORE A 72 % (£ %22 THRF)IZOWTEEEIT RS T-/ER, &, OTHIE LT 2.1~
2. 9% & W\ D HHOMEEF BT,

3. MADODHE (B, JURERK. @mXEH) !
[1] F.Shimizu, S.Ogata, H.Kaburaki and J.Li, “Approaching the Universal Yield Point
of Bulk Metallic Glasses from Molecular Dynamics Simulations”, Materials Research

Society 2005 Fall Meeting, Boston (MA) USA, November 2005.
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[2] J.Li, F.Shimizu, S.Ogata and H.Kaburaki, “Approaching the Universal Yield Point
of Bulk Metallic Glasses from Molecular Dynamics Simulations”, TMS 135" Annual
Meeting and Exhibition, San Antonio (TX) USA, November 2005.

[3] F.Shimizu, S.Ogata and J.Li, “Yield Point of Metallic Glass”, Acta Materialia
(accepted 2006).

Jdodogogoogn
EBIBH T ADERICB T HEAMEERBOZ AT I 7 ABRZ D200, L0 KREFEZRAE
Z(~2FHEF) AN I 2 —2a VIZEFLTEY, 2zl L CEmT 5 TIE,

shear deformation
w | :“;‘vvi "is

well-aged non-PBC ——
PBC —
shear-banded non-PBC —— i g
inherent structure non-PBC ——  Eaiid

8/a
H: LI RZDIGH-FHRBEEEAMERORFT v T3y b,
BEZRALTEONAHUTLIZBELNTE, BKI—>
VENEASRERBULUERAD (BH) DELAEF LN,
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494 RKIEBRDFEANDFAEICKDEBPDIRIRKEDFEINEEMNT

A large scale MD simulation for the behavior of an irradiation defect
in metals
& F
VR ab—v g UHRBRE
1. MAOHE (D) !

VX2 b—v g UERBASE E T R IR A RO RGBS OV T OISR L LT
DTENFEERACTHEY R 2 b—va Y EERL TS, BRI X - TERR
N D RE RNV — TN A B 2R R RNV — TN EE T DRI OV TR TV D, o
BT, B x OJFRTE2 D 72, Sahr OEEYEIFH A fefR U, BISEOERALE IS
DI2OITIE, ZRIDRL T Z MR T D LERH Y | KB FIFHEREOFIHNR IR TH 5,

2. MADAB - R :

#1180 FIRF DT /LI =17 AfEFEIZ OV T, Altix3700Bx2 & 27 ALK Prism & 27 LD
64 7ot vV EFH LS EEIT- 72, 180 FITE W) Dk, K2 300 AfikDE
FERTHY ., BRTHELEK 130ADEML—7% —lfFATEZLNTEL0N, ZORICE
WTHH L BEAWNIC D Z A, £, BEEZ 525 2 LI LV ERLV—7 O rE Bz D0
TR~ T, TORR 1T FEIZLLTO X O e RaH50 Z &R TE =,

180 B2 W18 1%y 2 2 b—1 a U B TV AREIRALL— 7 03 "[ENZ 72 B

BREREMEE A= E2HONI L,

FRE K a2 AT B 72 B ~B T 2 RN EE TH D Z L 2T LD THL M L, T DER

R A RE L, (K1)

3. MADOHR (Fa. JURER. RXH) !

(i SCFER)

(1) T.Kadoyoshi, H.Kaburaki, F.Shimizu, H.Kimizuka, S.Jitsukawa, J.Li: ‘Molecular
dynamics study on the formation of stacking fault tetrahedara and unfaulting of Frank

loop in fcc metals”, to appear in Act.Mat.

4., SEBEONBFE :
Altix3700Bx2 ¥ A7 A X Prism ¥ A7 A&V, L0 KX 7pKR Tl L — 7 LHENT &
DO BEAEFIZOWTHFEN1FS S 2 L— 3 U EkET 5 T iE,
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495 KREERICHITIDIBRILZDBRFNILYNYYYIaL—Y3Y

Lattice Boltzmann Simulation of Solution Chemistry for
Crevice Corrosion
R fE—
V3 o b—3 g B =R
1. MAOHE (D) !

A TIMEHC B 1T 5 X ZLER OB OO D~ VF R r—1 v 7ET7 )V FIEOMEE
DO—BL LT, ISNERENOERKD 1 > Th HREFEIRICHIT H5KEZEDOY I 2 b—
aVvEER L, 20V Ialb—yarilB0nT, KEZIL, (CEWEDORIGELE D Bk
JEHGERE, K OVE B E O BLALFIOSEFRICHE, FZREEE I, BREAY DD KX
ILEINFLLERD, Z0), v ab—r g 0f, BOREME & 22 k1
Ik A REREMOHENERESND, I alb—ra rFEL, MTHFETHY . EHERE
BEROENCREAL OB AD IR S & ShDHE RV Y v kR v, E6ic, v
2 b=y a URROZRUEEERGEET D720, ERFER L DA KE LD, ZhbDZ L
D5 KREGHRBRIZ L2 REEM DO KB RN, 2HO R D FKFOHGEIT OV THE
L%,

2. MADAB - R :

FHEIE. T, WHIFHEEE A1tix3900 0 8CPU A, K NPC 7 T A% A ¥ A 7 Altix350
D 2CPU MHNC K » T L E L7z, FHETIEIL. BRENOCEWE OBFIER O HE, L
BAOFFHEICOWVWTIE, 2 RO FRLY <~ EEd, LSRRI OFE L, VS
(Villars—Cruise-Smith) ®7 /L TV X L% o, BALKMEFRIGCOFREIX, DORGHA
ThoHZ D, 2L OHAERFRZLEE L, FHESBROEREZLTICRT,

RHEMEEIL, SRR R EEWEOHAETTREM &5 2 ot aEE &
U7co AR IE 16 F3E, fLPROSIE 10 fifE & U7, BEERFUZIWT, BB A BE 42 -
THEOBREERE ., @BRITROWITHTEHE L5 %, HEN TN ET 2 £ TORFME,
LOFED & Z DLW E OWRESA (K1) B A (K 2) #3HHE Lz, 2 ORI,
BREIAYD DORE SRS OLICERT D2 &0 D, BREOES 22 L SE125HH 21T,
PR & DOEBRGM~DOIMEIZ Lo TP EICET 2 £ TORME RS 72 (X 3), 7=,
WIRD p HOKFEA A DRE)IZHONWTEH, RS EZRELTDHEEMHEISESL 2 & 2R
L7=(K4), TR, 25O, EROME L IZIEFRBEDMEIC/RD Z ENDhoT-,

3. MADODHRE (B, JURERK. wmXEH) !
Ken—-ichi Ebihara and Hideo Kaburaki, “Lattice Boltzmann Simulation of Solution

Chemistry for Crevice Corrosion” , Mathematics and Computers in Simulation (F]]

il )
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4. SEONATE
EEESHAISGEOVRICHGEL, FEREAFHFEREL. FYBERERISEVWSEH
[CETHEFNEDOATEEZRBINDSGISIBETIVICRESES L EFEL TS,

1.2e-04 Crevice
1.0e-04 bottom

8.0e-05
V) g 02 05 - “‘\\\“.‘
4,0e-05 - i Ay
gl D
. lll
I

Crevu:e
mouth

2.0e-0

- — Oe- 70e-05
7.0 pH 2.4 0e- e L (m)
H1:p HAf KRS D) X 2:EBRLHM

(£ : RO, T : EHEE)

1.0e+06 " . .
Simulation e 500 i,=1.0e-03 A/m? O

1.0e+05 Fitting curve — / in=1.0e-04 Al? ©
10 hours in=1.0e-05 A/m* &
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4906 F—RIBFHBICKDERBICHIT DN ORNFRITMILDIHA

First-principles study on the grain boundary embrittlement of metals
by impurity segregation

(1 Ry =

Va2 b—va UHRBRE

1. MAOHE (D) !

Ly 2T RICBIT DI NBEEND A H = XL, @EfRFEACITEE D R0 £ 2 258
DV OIRHTIC K DRIk A 1 = X B2t LT, 2 OMINZE BT <<V HA TN D,
BREITIE, = v T LB ORE R T DAk % 22 A e RO E e E DO (K YR
Br. Mifk) %, T8 —JRBEHE ) Lo THRTWD, FHHEEHE 1T, BT NF0ELRS
BAThHLVab—TF 4 U T —HEXEBENICHENTHEOB FHEZ R T 5 FIETH
Do ZOTOMRRFIRIEMNBULETH Y . KEWHIFEBEOF AN LERAIR T 5,

2. MADAB - R :

Bee Fe @ X3 (LI DA FRILIT KR LT E BRI E EN D8 1 OFERE D (C,
N, 0, Si, P, S, Cr, Mn, Ni, Cu, Mo %) O®EZH -FEFHREICL VAT, TO/ME.
REREROMWMY | CITRREZLTHZ L. P, SITRAREZMLSED 2L, REDHENED
Niz, Fo, COlTRIFUTRET T 2128 EE 57, Cu AETHE LTI LT WA S 5
D, TOMEMLFHECTRT I ENTE R, 51T, ERERBRICH X< OB R0 - FHW
TR Uiz, T2 & ZIXMBIR IR TRIE 2 Fo TRIER T2 b2 69 2 SidmbnTn
Tey, AW aAE D LRI OFEE R DR ORFURAT L7z & 2 HRIFRBRE DR F 28K Z W
Ze, REEBTRTIENTE,

3. AAOHRR (F&, TURHER. HXD
FARES

Mg K AP R4 oD B R SRR (2 BE 3~ 2 F 28 ) BT AF ORA0 2005. 10. 28
WA IERL, Pa g, SRR BRI
[U ARHTIC & 2 SRORLFE b — 55— IR IC K D e — )

HAS BT, 2006 FEHFIGEE RS - BB KT R 2006. 3. 22
(O IER], P, BEEE ., HEORTOHE
MFREE DRHTIZ X 28 E N i ORI L — 55— BRI L D P28 —

2005 Materials Research Society, Fall Meeting: 2005.11.28 K[EAR A ko

M. Yamaguchi, Y. Nishiyama, M. Shiga, H. Kaburaki

“First-principles calculations on the embrittlement mechanism of bee iron (Fe) grain
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boundaries by impurity segregation”

Fi 3

M. Yamaguchi, M. Shiga, H. Kaburaki: Science 309(2005)1677d

“Response to Comment on Grain Boundary Decohesion by Impurity Segregation in a
Nickel-Sulfur System”

4. SEONATE :

GlEfeE . MRx RtEORELFHAE L THITWIFETH S,

=| Scene

P41 : Fe X311 KA IR (S) 2MRAT L7 & & DB+ 011,
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497 KFKENITRYDLNEEICURKRITEMNOT Y+ Y

Design of MgH,-based Hydrogen Storage Materials
TA4=a UANI»
RIRRZF RSB TP e RS E R« IS s
BRI E - 8 B2 (B A7 L0 AHEE=R)
1. MAEOHME (8K !

[ A 5 5 T TR R (PEFC) 2 B B HLIZHEH 2B, IR D 023, TInflic K& DK
EEBITHERITDIALD? | £, Wb KEBATEENTOMN. Th 5. KEIFEE
fire LT, mHEKFE, WHKFE, KEWBRGE, KEMERLE, ZNE TIEFITE L OB
RN ENTED, B6MITHYREDONRRNE WS I T, \EY 7 ITKHE L M
EHDEN) HELZELEFENTHDLONREIRTHS. LnL, ZoOFHKIREIERBEEHFEO
WRAEME L& &, FEFIERRFETHLZLITEFIETHRVD. DX REROH,
YA AL, BUKFRRIREE (7. 66 wth), BEE, K3 X FTHD LD BHD B KFET
MELE LT, RERBENDHEINA TS, Lo LAanb, @mAKRERHIEE (573 K) « KIS
HE LW RENRHY, ZHEUTZTRT D20305, v 732 0 LBKERFEMELE 720 5
LINEIDDEMBL RS TND., 22T, Fxlk, TOKENMD MgH, 25 DKFEZF D
BifE B s 2 2 FEULBE 4 AR (DFT) IZ B S B —JRBIE RIS K 0 Rt L, Hev <, KR AR R
WAEK DD, EROICEISHBFESN TV LIEBGRBLEDA I =INT A U TIZL5%)
RERMLTER. S0, ZNETOMRICEVELSNTZMAND, KB~ T FT T A
T _— 2 LT s RE A SR FEk &2 T A v LTz,

2. MADAB - R :

- KFEl~w TR AL 3dBBAERE OMEER

KFENM~ T F T LE IABBEREDAI=INT A v 7 ENTREHEL, kFEl~
JRx AL 3dBBERE L ORI AHAEREZRE LR, Sc £721EN Z2RA L
ToBRIT, KRFEHHEIREN 500 K ETFRDZ ERXmhoTz. ZhiuE, d ETOFEE Y HRD
RNETIZ N LR, KB~ IRV T LA EOBTORZOBENLIHHAETHDL Z LT
ERLTWD.

s KF~ TR T DB LT GRKF M DOT A

Mn F£7203 Fe Z/KE b~ 72U LAMITHALTLY, KA TRV T LEIEICA A1k
SHIEVTDI LI, KB~ TRV T LDAE L IEG SH, se2 A A D Ng-H
FEEMNIEFICT D T N aholc. £z, Mn £721% Fe OWMNE, BLUOKHFE L~ =X
YU LOEMMEE EFMIET S Z LK, KFMHIREEZFZEREL~LEEb5 400K
ICHEiTE L LBADND.

3. NADER (FR. JURER. #wXH) !
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1. Muneyuki Tsuda, Wilson Agerico Dino, Hideaki Kasai and Hiroshi Nakanishi,
“Magnetized/charged MgH,~based hydrogen storage materials”,
Applied Physics Letters 86 (2005) 213109.

2. Muneyuki Tsuda, Wilson Agerico Dino, Hideaki Kasai, Hiroshi Nakanishi and Hiroshi

Aikawa,

“Mg-H dissociation of magnesium hydride MgH, catalyzed by 3d transition metals”,

Thin Solid Films 509 (2006) 157.
4. SEONBTE :

ZAIVE TOMED DRI R R 2 BT, Bl KRR L2 DFT (KD 72 55— JRBREH A
2LV, ELTTHFA U LT TETHD.
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498 Pt & CO DHEEFRICHITDERIL - EHICEET IF—RIEFHE

Ab Initio Study of Alloying and Straining Effects on CO Interaction
with Pt
HH R
KPR FRZ P LA RSB - S B R
FEAETEYE - &1 B2 (M A7 o0 Ak ER)
1. MAOHE (D) !
7V = XN F—JRTh HKBEREE U CHET D EERE S TR E M (PEFC) 13,
e L, TOKFBERICKZRDENOLE L THLIHEENRZ . ZOHEITIE, KEFIZ
— AR 3 (CO) DIRADSRET ST, ZHAS, PEFC O— %727 / — Rl T & 5 [ 4 (Pt)
KHENTRALFWAE L, ZOIEEY A FEES, Wbhbwd IC0fE] "ELD. Zhzbhi<
72X, B RuUICRESINDMEBTE L OESINTTON TS, RIFE T, ZOfth
IZPt REDOEASEFDT, ZNHM Pt-CO AR KT TRE, FHF L~V TIEFITH
FEOEWY R a2 b—ya VIRNTE L THNLE D25 5, B EEILBIEE R (DFT) (23D 7258
—JREE R 2B LT 21T > 7. AT oBME & IXEIFIZ, Pt-Co M AAEM O I,
FHRICEE 3 2 BER IS IR ICHUR C, MiEAZITOhTICEREABE TE 2 FELIICRLN
TV, FxlL, ZoXo7m0nEimaH L, Gafbis JOEARD Pt-C0 HAIERIC KIZ
TINRAE BHEHNIRNT L, COMMDOETOME L NWHIWRER 2155 Z LIk L.

2. MADAS - R :

Tk, BEPLBEEF OFT) IZHES W — R A 21T 5 2 L2k - T, A& Pt) &—
fR{biRE (CO) & DM EAEAICEB T 2548t B LORBEALDONRE ZEIHST L. =0
FEEL, BEEA4HE (Ru, Sn, 38 X TNMo) RREHDO/EMEE 1L, Pt HEH—ED Pt R+ OfhET
BAEBEMEE5. TOME SN S Pt B 11X, COBEETHHEED, COMNnD Pt ~DE
FOMEZ T HHEMICH Y, FEERE L TPt-COFAEZTHO5. ALY, COnbDtE
DORREED, Pt-CORAMEARET D LN gooT.

3. MADER (B&. TJURKER. #HXFH)

1. Muneyuki Tsuda and Hideaki Kasai,

“Ab initio study of alloying and straining effects on CO interaction with Pt”,
Physical Review B 73 (2006) 155405.

2. HWHZEZSE, Eben Sy Dy, Z5H:55HH,
Pt (111) k> COWBICBIT HELADENE ] (OFE),

546 M EZ2 | ZBH 3 A GRS, FEPERS, BT, 2005 411 H.

3. HEMZREE, W,
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B4l « BRIZ KD AEDINM CO#iE A=A L] (OEH),
H AW B2 61 [BIFERRS, BIRKY:, 4%, 2006 4-3 A.

4. Muneyuki Tsuda, Eben Sy Dy and Hideaki Kasai,
“Comparative study of CO mobility on Pt(111) modified by various metals” (Poster),
International Symposium on Surface Science and Nanotechnology (ISSS-4), Omiya Sonic

City, Saitama, Japan, November 14-17, 2005.

5. WHSH, HUET, HEHEEE,
[—ER{b R 38 DO WG M DS HIE & v 7= il s K OVt o 5 3k, M ONSZE OFH ],
HrFE 2006-130825.

4., SEONBFE :

TNETOMEN LB RERIC, KEERZRZT L VRENRZRE DFT IZESWEE—
JFEEEIZE Y, L THITL TS FPETH H.
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49009 BT PILTH AV (ICMD) ICKDUMHERE L TDKZEDA
LY - INTERBARDER D FIE
Control of ortho-para H, conversion yield on magnetic surfaces by

computational materials design (CMD)
Rifki Muhida

KBER R TR FERRE R 0
PR . & B2 HHRUAT LR H#EE=R
1. NADEE () :

We have done a series of studies on the magnetic properties of novel materials e.g., inhomogeneity
of spin density, with the aim of exploring their possible uses as a catalyst for the ortho-para H,
conversion. To determine the inhomogeneity of spin density distribution of a magnetic material in the
calculations, We performed a series of density functional theory (DFT) based total energy calculations
using GAUSSIAN 03 adopting Becke’s three-parameter functional, Perdew and Wang’s
gradient-corrected correlation functional, and Dunning, Hay and Wadt’s basis sets. The o-p H,
conversion yield can be calculated based on methods that have been introduced in our previous studies,
i.e., treating spin-spin interactions (e.g., hyperfine interaction) as perturbation terms in our model.

2. NAEDORS - fiBR :

We have found the important factors that can influence the o-p H, conversion yield on surface
catalysts, e.g., inhomogeneity of spin density distribution. By considering small magnetic clusters, i.e.,
organometallic compounds of multiple-decked sandwich clusters, viz., M(C¢Hg), (M = Transition
metal atoms), we compared the o-p conversion yield of the interaction between H, and M(CsHg),
systems. By substituting M with Mn, Fe and Co atoms, we found that the conversion yield for H, on
Mn(C¢Hg), cluster is greater than those of H, on Fe(Cg¢Hg), and Co(CgHg), clusters. From the
calculation results for the spin density distribution of these systems, and by considering spin-spin
interactions between electrons of the system (surface and H,) and protons of H,, we have found that
the inhomogeneity of spin density distribution of H,-Fe(C¢Hg), clusters is lower than that of the
H,-Mn(C¢Hg), system. When the H, center-of-mass (CM) distance from the atom M is 1.8 A and the
H, molecular orientation angle 6 =10°, the magnetic moment of Mn in Mn(C4Hg), system is 3.1 u B.
For the Fe(C¢Hg), and Co(CgHg), systems the magnetic moments are 2.3 and 1.3 u B, respectively.
Qualitatively, our results agree with the experiments of Ashmead et al. (1964), and Selwood (1970).
Inhomogeneity of spin density distribution thus can be considered as an important factor in searching
for the best catalyst for the o-p H, conversion.

3. MADER (R, TJURRR, #HXH) !

Conferences:

1. "Overcoming Liquid Hydrogen storage problem by Computational Materials Design (CMD)”,
R. Muhida, W. A. Dino, H. Kasai,
2006 International Workshop on Science and Engineering (Osaka Univ-ITB-De La Salle
University-Croatia University),
17 May 2006, Department of Applied Physics Osaka University, Japan.

2. "Potential Energy Surface (PES) for Reactive Ion Etching (RIE) Cluster model of reactive
ion etching (RIE) on FeNi Cluster "
R. Muhida, M. David, S. Matsumoto, W. A. Dino, H. Akinaga, H. Kasai, H. Nakanishi,
61th (spring) The Physical Society of Japan (JPS) annual meeting ,
27-30 March 2006, Ehime, Japan.

3. "Rreactive ion etching (RIE) of an interaction between FeNi, cluster and CO ions - Molecular
orientational effect-"
R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,
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Workshop of 21st COE for young scientist in Japan ,
17 March 2006, Osaka University , Japan.

"Liquid Hydrogen storage problem: Increasing o-p H, conversion yield”
R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,

The 3rd workshop on environment and Energy (WEE 2006)

8-9 March 2006, Nakashima center, Osaka, Japan.

"Hydrogen storage problem: Increasing o-p H, conversion yield”

R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,

Hanoi University of Science-Osaka University Scientific workshop on material science 2006
15 February 2006, Osaka University, Japan

"Overcoming hydrogen storage: Increasing o-p H, conversion yield”

R. Muhida, W. A. Dino, H. Kasai, H. Nakanishi,

2006 International Science and Engineering Workshop De La Salle University-Manila,
Philippines — Osaka University, Japan

Osaka University, 2-3 February 2006, Osaka University, Japan

" Cluster model of reactive ion etching (RIE) of interaction between FeNi, cluster and CO
ions"

R. Muhida, M. David, S. Matsumoto, W. A. Dino, H. Akinaga, H. Kasai, H. Nakanishi.

6th International Conference on Reactive Plasma and 23rd Symposium on Plasma Processing
(ICRP-6/SPP-23),

24-27 January 2006, Hotel Taikanso, Matsushima, Sendai, Japan.

"Overcoming hydrogen storage: Increasing o-p H, conversion yield”
R. Muhida, W.A. Dino, H. Nakanishi, H. Kasai,

Asian Physics Symposium 2005 (APS 2005),

7-8 December 2005, Grand Aquila Hotel, Bandung.

"Magnetic properties of V,(CsHg)nr1 (n=1,2) "

R. Muhida, W. A. Dino, H. Kasai, H. Nakanishi,

International Symposium on Surface Science and Nanotechnology (ISSS-4),
14-17 November 2005, Omiya Sonic City, Saitama, Japan.

"Ortho-para H, conversion induced by inhomogeneity of spin density distribution. - Fe(OH);
vs Mn(C¢Hg), clusters",

R. Muhida, W.A. Dino, H. Nakanishi, H. Kasai,

45th Vacuum Society of Japan Annual Meeting ,

9-11 November 2005, Gakushuin University, Tokyo.

"Increasing o-p H, conversion yield using molecular orientation of H, on surfaces and
inhomogeneity of spin density distribution” ,
R. Muhida, W. A. Dino, Md. M. Rahman, M. David, H. Nakanishi, H. Kasai, K. Fukutani, T.
Okano
The International Fuel Cell Workshop 2005,
23-26 September 2005, Kofu, Yamanashi, Japan.

"Local magnetic moment of V(CgHj), -ab initio study-"

R. Muhida, H. Setiyanto, Md. M. Rahman,W. A. Dino, H. Nakanishi, H. Kasai,
60th (autumn) The Physical Society of Japan (JPS) annual meeting ,

12-15 September 2005, Doshishou University, Kyoto, Japan.

"Increasing o-p H, conversion yield using molecular orientation of H, on surfaces and
inhomogeneity of spin density distribution” ,

R. Muhida, W. A. Dino, M.M. Rahman, H. Nakanishi, H. Kasai

International workshop on Condensed Material Theory XXXIX (CMT29),

13-16 September 2005, International Institute for Advanced Study (IIAS), Kyoto, Japan.
"Effect of inhomogeneity of spin density on ortho-para H, conversion yield on M(C¢Hg),
(M=Mn, Fe, Co) clusters",

R. Muhida, H. Setiyanto, Md. M. Rahman, T. Kishi, W. A. Dino, H. Nakanishi, H. Kasai,
International Symposium on the Manipulation of Advance Smart Materials (ISMASM 2005),
26-27 May 2005, Nara-Ken New Public Hall, Nara, Japan.
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15. "Change in magnetic properties of multiple-decked sandwich clusters: M(C¢Hy),
(M=Mn,Fe,Co) induced by H, ",
R. Muhida, N. B. Arboleda, T. Kishi, M. Tsuda, W. A. Dino, H. Nakanishi, H. Kasai,
60th (spring) Physical Society of Japan (JPS) Annual Meeting ,
24-29 March 2005, Tokyo University of Science, Noda, Chiba, Japan.

Publications:

1. "Ab initio study for a chemical reaction between metal transition ions (Cr and Fe) and NaDDC
(Sodium diethyldithiocarbamate) "
H. Setiyanto, R. Muhida, Md. M. Rahman, W. A. Dino, H.K. Dipodjono, T. Kishi, S.
Matsumoto, H. Kasai,
Journal of the Vacuum Society of Japan, 49 (2006) 137-141.

2. "Ab initio study for structure, electric properties and light emission of linear-trans-
quinacridones ",
A. Susanto, R. Mozo, R. Muhida, T. Kishi, M. M. Rahman, W. A. Dino, H. K. Dipojono, H.
Kasai,
The European Physical Journal D 38 (2006) 199 - 201.

3. "Molecular orientation dependence of ortho-para H, conversion on Fe(OH); cluster induced
by hyperfine contact interaction ",
R. Muhida, M. David, Md. M. Rahman, W. A. Dino, H. Nakanishi, H. Kasai, K. Fukutani and
T. Okano,
The European Physical Journal D 38 (2006) 99 - 101.

4. "Ortho-para H, conversion on multiple-decked sandwich clusters of M(C4¢Hg),(M=Mn,Fe,Co)
induced by an inhomogeneity of spin density distribution",
R. Muhida, H. Setiyanto, Md. M. Rahman, W. A. Dino, H. Nakanishi, H. Kasai, K. Fukutani
and T. Okano,
Thin Solid Films 509 (2006) 223-226.

5. "Density functional calculations for an adsorbed H, on Fe(OH); by considering molecular
orientation of H, "
R. Muhida, A. Susanto, T. Kishi, T. A. Roman, W. A. Dino, H. Nakanishi, H. Kasai,
Journal of the Vacuum Society of Japan 48 (2005) 205-208.

6. "Density functional theory investigation for one-dimensional organic-metallic multiple-decked
sandwich model",
Md. M. Rahman, R. Muhida, W. A. Dino, H. Nakanishi, H. Kasai,
Journal of the Vacuum Society of Japan 48 (2005) 232-234.

4., SEONABFE :

By comparing the yield of Mn(C4Hg), with that of Fe(OH); catalyst we found that the yield for
Mn(CgHg), was slightly larger than for the Fe(OH); catalyst. However, Mn(C¢Hg), is not easily
produced even less in the industry. We hope to continue this study to find new catalysts that has
high inhomogeneity of spin density distribution and easy to apply to the industry. Alternatively, we
can modify the catalysts that are commonly used in the industry e.g., dope the catalyst by other
atoms, to change the magnetic properties of the catalyst with the aim of getting high inhomogeneity
of spin density. Control of the o-p H, conversion yield by changing the magnetic properties of some
catalyst for the o-p H, conversion also has other important applications e.g., quantum computations.
I will consider a promising catalysts for o-p H, conversion e.g., Fe;O, catalyst. Although this
catalyst has yield of 10 times smaller than Fe(OH);, this material shows complex magnetic behavior
and it seems to be a promising candidate for high spin polarization. The spinel structure of this
material give us a chance to make many modifications to this catalyst to increase the efficiency/yield
e.g., by substituting/doping some atoms (e.g., Pt. Au, Mn, Cr) such as that this material can give us
higher inhomogeneity of spin density. By considering a H, on top of an Fe atom in the first layer of
the Fe;O4 (100) surface, I will calculate the o-p H, conversion yield. As a first step, we substitute
two Fe atoms in the third layer (from the surface) of Fe;O4 by other atoms. By altering those atoms
we will control the o-p H, conversion yield. We will enlarge the size of our systems (e.g., Fe;0,
system ) containing around 50-100 atoms, and investigate spin density and spin polarization.
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4910 BeSBREL —F-DERRBRHNICIDISIRILF—EFHRE

High energy electron generation from solid target irradiated by
ultra-intense laser pulses

AT e

KRIERKRF: L —P =2 RV F—FW50E o 7 — - @1 — 5 BRI

PEIEHE L IR (IFeR s 2 7 L H#HEEE=S)

1. MAOHE (D) :

KRV — = ClEmE R KRG O EDED L TEB Y, EOEmNT 7' —F
LLTHAEYI a2l —y 32— R(FI3:Fast Ignition Integrated Interconnected code)
DB NED LIV TWD, £ 2 ClEAmIA =2 — R, fEx5 Fokker-Planck ==— K| FH%I5&
WAL 2 — OB/ ED G, ZNOEMETHI L TEEBEMELRDT I 2L —T 3
YEATO (K1), AFETIIMEERE TR -2 — 2 A, BEiRE L —F— L EREE
T A= EOMAEERIZ LD mT 3 F—E A BAERBICOW T ZIT o 7o, R =2— i
ZHORLAIERE TR T 20BN D D= O RPN R 5 R & 70 D, FRICEEE D
B0 DR —VOREEIT O, REEA T Y 2 U 72 KBNS GRS R
AR &2 D,

2. MADAS - R :
KA I RE L — 2 HOE = f L X —E 2 REIE, B2 7 Ol
B BRBEEIT O, FOTED L —PF =D EF~OEWEREN RO LI, 23— F—F
FRFIH I TWD, FITMBVFEIXE T O (X =2 KFT 572, L—HF—La
— =0y N EOHAEERICEVBAET HE ORI —Reth 2 #E - I3 5 0EERN
b5, TR TITHAR 8 2 ookl 22— RZHBE L, a—r%—5F > NTOET
RO Z B E LT 21T > 72, = — RIZT OpenMP % V>, ITBL #5F&@ 16CPU
P25 32CPU & HHWTCEMAE AT o 7o, AREEITLLT O X 5 iR &2 157,
® ErH—Fy MERL, a—rx—Fy MIa— AT 5K & 22AH AR,
O — U EIRER COENNR, LWV o a— U BIROREIC LV BAETHETDANLT K
JMEIREL Z D, WA —Fy FTIEL—Y—DRTFax—7 4 7MKL 5 E
TXNF—EFMI (2.5MeV) BRET D, ZHCKHLa—rZ—5y FTIER, 23—
BT CHRAET D5 MeV B -pksy (1.8MeV) & a— gtttz —HF—Iic X
D INE S D IR E DT R X =SS (5. 0MeV) BT S5 (1K 2) , IR I T PAR & —
T MR 20 X—E Y R ROIZX La—rF—57y M 40 N—F 2 MREE LfERE R X
K7D, ZORREIY a— MO EEHFIREZ ST ENEETHDL 2 ENTM
~77,

® — Ml TIE L — I AEN 15 ERE LIEFICREIRD, ZOXIRREA
FECTOMAERICBNT, BRI CTEFNENEZ L Z ERRALNE o7, BEE
MCFAE S LD, Bl K OFESIC L 0 B AERRmICHE S, oL —F—%F
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B L0 R 25207 5 Z Sl L D I R VX —RNRIEND (X3), 2Dk
HALEDOE Z 556 LI, BRETIHEZANX—EFOZRX LT —RF— T %k
BN LT,

MADKRR (BFR. TURARR. #XH) !

1. T.Nakamura et al.,

“Electron lateral transport and surface field generation by oblique incident laser
pulses”,

35th Annual anomalous absorption conference, Fajardo, Puerto Rico, June 26—July
1, 2005.

2. T.Nakamura et al.,

“Hot electron generation by laser—cone interaction”,

Proceedings of 4th International conference on inertial fusion sciences and
applications, Biarritz, France, Sept.5—Sept. 10, 2005.

3. T.Nakamura et al.,

“ETREE L — 1T X D AR N 36 1T % 2K AR IE

HAM AR 61 [aERRE, FRILIRSE, 2006 423 A 27 H~3 A 30 H.

4. T.Nakamura et al.,

“Generation and transport of fast electrons inside cone targets irradiated by
intense laser pulses”,

Laser and particle beams, Vol. 24, pp. 5-8, 2006.

SEONBFE :

Implosion Laser

Implosion
Lasgr Ignition
Lasar
Pondaromoative ﬂ.
Pragsura tam
ALE Hydro Collective PIC
. -
(Implosion) Bk [ La_str'—F"Ia,_sma )
& plasma  L_iotoragtion - |
. Density L LE Hydm{implosion) Ena Bulk profies
- Win - o T plasma  Ratun current
Collective PIC l ¢ . profiles (ool slectron

(LPT) Fokke =Planck e

(deposition)

Fokker-Planck
(Energy Deposition)
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Electron number [arh. wnif]
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DL,

Electron number [arb. unit]

Electron number [arb. unit]

3 MAEAEOENILDET R LFX —EFRFEOED ; TRV F =AY ML (EM) &
EEN RS (GX), 45 RN OGS (a, ) IZBAET DEFONMIEL——BHHmnro b
— W —F T ETIENY Z2R->TCnD, 75 ERKHOEA (b,d) ., &
nNTEH, »OFALF—HLELRoTND,

5 10
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15 20
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4911 FEIEZICKDBHIEF RN CTDKFIGE DREIDEHN

Computational study on the rule of hydrogen bonds in organic
chemical reactions

I
RE =
Py vl Y] (s 2T DRI HEES)

S

obom

2=
H

1. MAOHE (D) !

ITBL #HHMSICHEH SN -3HFALZED Y 7 F 7 =7 GAUSSIANO3 % VT, AHLZRG
DRI 2B D098 2 i U 7o, #EEPLBIEGERB3LYP) & AR 6-31G* 2 LT, &
KB 72 USSR DE T IV EFLANL T, S OB BN G OREE 72 RE NI D EE/RNAE T
HbH, 1L THREIL Ry v eV G EHR T, BT Tr horoFF v A
EOTIREARTHIGTHD, HALRBIL, 7 a~xth /) o AFvak, 6—F1nm
VOFERTHD e— T 0T X NEERTHISTH D, 6K, 2 ORISHRSII AR TH
S, FiRBEEEFEEE B L,

2. MADAB - R :

ITBL §H5EHEZ W1 6 KAOCPUEMWT, BRIRE L ZEMERED T I 2L —a
SR E T, SHEORGRE, TR o AdF T A, T M7=/ A% T A, KORHER
DYy a~FH ) oA F UL EEEE L LT HH@ERER )3 KO HHOK1)6 & iz, #HE
fEF, RRFEE TO N.....0 HFES U & S 3 [FIRFICE 2 2R3k bz, M1 To
3ODKISHEE TORIH 2 DNEMIIRIK, 7 a~FH¥ ) 4% v ATHENRREKIC K
DIRIEHEZ 2 Z ERRO BN, K2, K3 TOINDLDOKICHEEOENE 77T
THGERRIZ L 0 LT,

3. MADOHR (FR. JURER. RXH) !

(1) "Is the Beckmann Rearrangement a Concerted or Stepwise Reaction? A Computational Study".
Yamabe, S.; Tsuchida, N.; Yamazaki, S. J. Org. Chem. 2005, 70, 10638-10644

(2) "Symmetry or asymmetry in cheletropic additions forming cyclopropanes.", Shinichi Yamabe,
Noriko Tsuchida, Tsutomu Minato and Takahisa Machiguchi, Theoret. Chem. Accounts, 113,
No.2, 95-106 (2005).

(3) "Gas-phase ion/molecule reactions in C5F8", K. Hiraoka,* K. Fujita, M. Ishida, T. Ichikawa, H.
Okada, K. Hiizumi A. Wada and K. Takao, S. Yamabe* and N. Tsuchida, J. Phys. Chem. A, 109
No.6 1049-1056 (2005).

(4) "Reaction Paths of Tautomerization between Hydroxypyridines and Pyridones", N. Tsuchida
and S. Yamabe*, J. Phys. Chem A., 109 No.9 1974-1980 (2005).

(5) "Reaction Paths of the Water Assisted Neutral Hydrolysis of Ethyl Acetate", Shinichi Yamabe*,
Noriko Tsuchida and Yousuke Hayashida, J. Phys. Chem A., 109, No. 32, 7216-7224 (2005).
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(6) "Tropone is a mere ketone for cycloadditions to ketenes", Junko Okammoto, Shinichi Yamabe*,
Tsutomu Minato, Toshio Hasegawa and Takahisa Machiguchi*, Helvetica Chimica Acta, vol. 88,
1519-1539 (2005).

(7) "Revisiting Hydrogen [1,5] Shifts in Cyclopentadiene and Cycloheptatriene as Bimolecular
Reactions", Shinichi Yamabe*, Noriko Tsuchida and Shoko Yamazaki, J. Chem. Theory
Comput., vol.1, No.5, 944-952 (2005).

4, SEDT

ﬁ%mAwngf%é C,H, O T SN ARISEEN 7 a b MR cEo L )i
ZENT 2 OO E &M L CERT 5 TE,

Me_ ©) HO, Me _y* O Me
C=N_ + H"— Me—C=N-Me * H;0 C= N® — N
Me O-H c-complex Me” Me H
Ph © @ HO,  ph -H*
C=N_ HH | @+ HO| —=Me-C=N-Ph + H0 ——  CaN® — Oy
Me 0-H M?t-cgmp{\éx c-complex Me®  H Me” H

@ . _ solvent
<:>:N\ + H — l\/l’ _H Q H*(CH;COOH),
O_H O H30 Hzo)

M1 7ERrAFVLA TEIN =/ 0dF A ROV T aAFH ) U FF T ADRy
7~ VHRAL
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4912 FHEILZICKDI I U MEEWMADI? )L I —) U DR ES DE BN
A computational study on the addition path of alcohols to
disilene derivatives
Kl keF
REBBERT BEFH
B - vl BRI (S A7 L0 HEE =)
1. MAOHE (4D
ITBL FHAMSICHEH S -3 R L0 Y 7 7 =7 GAUSSIANO3 Z W T, 74 HF—7A
% T HAE S & 55 disilene (RySI=SIR)ICHF LT, T/ — A4y T8 ED X 9 2Rk %38 U Cff
NG 2 2 ¢ D2~z #EILEEIERBILYP) & EE 6-31G* 2 LT, T 7
AFNYY LR =CH)ET P T AVF YU LR = mesityl) & SUGIE & L-itR AT
STe, Tova—)ngrbe LT, A% /—/LCH;OH, U 74 u A% /) —)LCF0H LD
7 = ) — )V ArOH Z FWW o 16k, ZORIMIY v v E T v a—un 1 5 RIESE L,
AP OBEBREZBL EBEZXONTE T, & 2AN, Tha— Aoy FREIEKEREGT
DRV FVDOT, 2BARELITIIBELE LTIV LU EEATIAREMERD D, FHEIT
T, ZOABMEPRFT SN TRRPSTEFEm b H Y, SEIWVAN AR 2 Higig ik L
7=

2. MADAS - R

TRIATFNAIL LU ERAT ) —L0F1M=1), 2(1m=2)K%O3 n =30 %K
Wiz, n=1 (1)L n=2 (¥2) OMIMEEEDIZ S A, TEHEHEE B =R X —(OGH A/
SVFERRD BT, DFE D WD TT A a—L 2 BIECOMIMBRKOEF] S % /L L7,
n=3 TIXISENMIETIE AR MEA A it Ex->Tniz (K3), Si=Si LT, 7=
— Voo 3 ER TN .L Th B IHR/EERO HFHENEN-HTH S, CF30H % L
7ROGTIE, BiZn=112_XTn=2 DO RENZ ENBN T, 7=/ —VEET
AW CRIBEDORRIE B 2T 72, 22 Thn=20F52n=1 LV AFTHIHERNKD
BT T RIATFARO DT L AIT LT — 5T 2 BRIZR LT, SARREENA T S
NETFRENTN, R BB LMK D bz,

b, ZABNASTERISEETH, KEMEGOEMEZ R T HREDAFTHLH Z &N
HIBA L7,

3. NBDER (FR. JURER, #HXH) !
"A new mechanism for the addition of alcohols to disilenes revealed by DFT and ONIOM

calculations". Yamabe, S.; Mizukami, N.; Tsuchida, N.; Yamazaki, S. Organometallics, submitted.

4, SEBOTRE .
TFAZRITFEIFAICHBLTEBY ., BUEHOU (PR S)Z b & T 2{LE M ~D K
FAEE G O BOSMEZ ik L CTREHT 5 TE,
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(Me),Si=Si(Me), * (CH30H),

n=1
Me Me
N 0
H —> \ H
3562, 2012 1.915A 2231A

(Me), Si——Si (Me), =2 (Me),Si—Si (Me),

TS1

Precursor i Int
AE—=0 keal/mol AEt —3.96 kcal/mol AE= —2.00 keal/mol
A G=0 keal/mol AG™ —5.69 kcal/mol AG= —0.58 keal/mol

vi=132.01 icm"”’

1.683A \ / 1.496A

(Me) ,Si—Si (Me),

TS2

A B=—1.97 kcal/mol

A G=—1.01 kcal/mol
vi=167.77 icm™

Product
A E=—65.82 kcal/mol
AG—=—62.75 kcal/mol

M1 T RIAFNLYLUADAK ) =)L 15 FAINO R
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(Me),Si=Si(Me), * (CH30H),
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K2 TRIAFAIYLADAR ) —)L 255 FAHINO R
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0~ i Oy 11005 P
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X3 FTRIAFAILYLrADAX ) —)L 355 TAIIND R
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4913 Cu1OO KU Cu110)XE LICRITDIKRERFOS=FHEN
DRV
Quantum States of Hydrogen (H, D, T) Atoms on Cu(1 O O)
and (1 1 O) Surfaces
e R
RIRKRFRF Pt L RS E R - b B 7 i
PRS- & B2 (W AT 20 fH#eE=)
1. MAOHE (D !

[ R b ooKE OIS HF5EIE. KFEL BKFLRIS & W o T il iSOG, 7 U —
YERNF =T AT AL LUTHEH STV D BREFE LM OV OBREHITER I 31T 2% K FE W
e E O T MGG EE e 5B 2 B- 3721 T X0 B OV A T O FF S
RS 5 ECORMEMITEITO LWV KL LIEFICEETH S, O, EiRRE L
DIKFE DB TIHHRE D BT OW T HEBR, BRR O 2> 5B ACHIFE SN TV D, L L,
MEEA E L COKEOEREIT/NE WD, ERTIIKEOR T HFOED B ITEERET 5
ZEMTERY, L LIEEFE, sHEEMEREOSE 2 EICEWR TR ST 2 AR T A—
H— b LT — R ENFITRRIC R0 . N EEATHZ LIk - T, B2 mmn o
KREFT- DO BT NFHRDBENO TN AR 572, 5, KEREFBEERR RS2
AHRT vy gL —ithiiE (PES: potential energy surface) ZEEINEIHIEIZ L AH
—JFHE REHFEIC L > THEEL, FoXi YA N TRT Uy LR L F— KL 72
STNDNEMRT, Lo LKFEIZZOEEN/NS WIZDIZEEER EIZBNT ks
B EREMRR EOBRTHRERNEZICHNDL DT, EHIHETOKEDESL BN E5E2ICH
fET 2I12iE, BEFFHIROV NP ETH D, £ 2 THE LT PES ECKERFIZHT 5
ValbT 4 v RS Il oT WAEKERTOREIREE LS ZOEA =L ¥
—&FE L, TOHELNZEBBEEOBIROEREN Y BE, =)V — N ORI &
G ERRRE EICERE LT D KERTB X ORMRR 7 ORBNIRIEZ i~ KEFTO
B IHRE S TV AT LTV 5,

2. MADAS - R

MR AL S E D 2 LT Ko TEMmM G D22 DOFK i EICWAE L 7o /KFEETIZ
ED X KRN Z B2 D0 Z D720, RIEOJFF & U THER)E 7S ) Bl TR
NELATON T DEZED, Cu(100), Cu(110) DFEH EIZB T 5 KEFA & Z DRNIKRD &
F AR D BN E A Lz, T ORISR, Cu(100) F i _E/KFEIFF1E PES OGBS LK
REETIT hollow(HL) B A MZ5&E< JHTE L. FHEEIRFETlX bridge BR) VA MZIANW > TWH Z
EDBH BT 5T, Cu(110) FKifi B CIEEE S B ORF RN =R/ F—[FhEE L o> TN D72
W, FEJEIRFETIX short bridge(SB) %A b L <X long bridge (LB) %1 MZJ/E{EL. i
WEELZD 2 SOV A FE2dhid LEREITE— F2AH SR 257, £72 Cu(100) i Lo
Yy, R EZEPLET 212iX, HL-BR-HL %A N OYIEEE B 2 7256 F o R AVIRIC K S &1
AR PEEL L BEMAL R EIC K o TBR Y A MZH D =R VFX—[EREA X 722 LI XD HE
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PR 7R ILBS TR S VD OZxt L, Cu(110) Fif Bz Tl EayLHcd 2 #8813 SB-LB
A M EBEZONDMB, PRV RIC L DERITIE & A EIFFCE T, IGME LR 2
Wz 722 LIS K DEBENRIEEA RIS E 2 Z N TFHIEND, £o, FMAROEKERT
(D) R=HARR T (1) OBALEBRICHE LI E Z A, BEOBINIE> TERZ RV
F— DA B L OFLEMERDOEE R EORNAR RPN HE BN, £, ZOFHEATHES
NI AKFIRFORB = R X —3ERER L B & LT,

3. MADOBR (Fx. TJURERR., #HXSH) !
1. N. Ozawa, T.A. Roman, H. Nakanishi and H. Kasai,
“Quantum states of hydrogen (H, D, T) atoms on Cu(l 0 0) and (1 1 0) surfaces”,

Surface Science, in press.

4, SEOIMBFE :
CNETOMTENOEL MR Z IS, FAKFE R B EL, EAFE, KFBATE B
ZHRHEFREHE AR LB FREHEIC LY Ml L TIRITL TS FETH S,
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4914 BRRISBHEDFECRBEDBRIFBICE T DF—RIBFTEMR

-EEH | TBLEIEMIRBEOFTMME IS 2 =5 ka8 LT-
Density functional studies on the interactions between various
metals and organic molecules

towards estimating the ITBL environment and forming the research
community -

David Melanie Yadao
PNUONEINES TR SIS LT RS ey NN EE 7B R e
BRSS9 B2 (IFHy AT AR AHEESR)
1. NAOEE () :

We investigated the adhesion of PBT on metal atoms in terms of the relative stability of the
metal/polymer system in the atomic level. PBT is known to bond strongly to metals such as aluminum
(Al) and to have very good mechanical strength and it crystallizes rapidly, thus, the mold cycles are
short and molding temperatures can be lower than for many engineering plastics
We have also done a series of studies on the electronic properties of metal porphyrins (e.g.,
Bis-(Im)Fe-porphyrin, platinum (Pt) porphyrin, tin (Sn) porphyrin and platinum on tin porphyrin) with
the aim of exploring their possible uses as catalysts for various reduction reactions. The perturbations
of porphyrin on the electronic structure of the metals were studied.

All these studies were performed as a series of density functional theory (DFT) based total energy and
geometry optimization calculations using GAUSSIAN 03.

2. NAEORSG - #BR :

We studied the interaction of various metals with polybutylene terephthalate (PBT) on metals by
density functional theory. We found that the binding of PBT on aluminum is strongest when the atom
is placed linearly with the free oxygen on the carbonyl of the monomer. Minimal interaction occurs
when the aluminum is placed near the oxygen linking the carbonyl and the phenyl ring. PBT on Ag
showed strongest adhesion while PBT on Au demonstrated weakest interaction
For the porphyrin systems, we have found the imidazole on Fe porphyrin can prevent it from
interacting with O, and it can be used as switch to control the binding of O, on Fe. Platinum porphyrin,
on the other hand, does not bond stably with O2. This is because the dz2 orbital of Pt is completely
filled and cannot accept electron donation from O,. The only possible interaction is electron
back-donation from Pt to the pi anti-bonding orbital of oxygen, which is high in energy. This led us to
study the Pt bonded on Sn porphyrin as a means to free the d-orbitals of Pt for catalysis. The resulting
compound gives interesting electronic properties consistent with reduction catalysts/photocatalysts.
We are inviting experimentalists to test the findings of our computationally designed material.

3. MADKR (FA. TURER. @wXH) !
Refereed Publications:

1. “Polybutylene terephthalate on metals: a density functional theory and cluster models
investigation”, Melanie David, Hideaki Kasai, Naoki Ando and Masanori Naritomi, J. Phys.:
Condens. Matter, 18(2006) 1137-1142.

2. “A density functional theory-based investigation of adhesion of poly(butylene terephthalate) on
aluminum”, Melanie David, Tanglaw Roman, Wilson Agerico Dino, Hiroshi Nakanishi, Hideaki
Kasai, Naoki Ando and Masanori Naritomi, Thin Solid Films 509 (2006) 215-217.

3. “ATheoretical Analysis on the Interaction Between Tin(II) Porphyrin and Platinum and the
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Electronic Characteristics of Their Reaction Product”, Dy, E. S. and Kasai, H., Chemical Physics
Letters, 422 (2006) 539-542.

4. “Characterization of Platinum Porphyrins and Its Interaction with Oxygen by Density Functional
Theory”, Dy, E. S., Kasai, H., e-J. Surf. Sci. Nanotech., 3, 2005, 473-475.

5. “Characterization of the Im-(Im)PorFe Bond by Density Functional Theory”, Dy, E. S. and Kasali,
H., Thin Solid Films, 509 (2006) 212 —214..

6. “Bis(histidine)/Bis(Imidazole) Heme Complex—Polymer Electrolyte Fuel Cell Application as an
Alternative Cathode Electrode Catalyst”, Dy, E. S., Dino, W. A., Tsuda, M., Kasai, H., e-J. Surf.
Sci. Nanotech., 3, 2005, 233-236.

Presentations and Posters : (* Presenter)

1. “Polybutylene Terephthalate Adhesion on Metals: A Density Functional Theory Investigation”.
M. David*, T. Roman, W. A. Dino, H. Nakanishi, H. Kasai, N. Ando, M. Naritomi, 46th Annual
Symposium of Vacuum Society of Japan; November 9-11, 2005, Gakushuin Unversity, Tokyo,

Japan

2. “A Density Functional-Based Investigation of Adhesion of Poly(Butylene Terephthalate) on
Aluminum”, M. David*, T. Roman, H. Nakanishil, H. Kasai, N. Ando, M. Naritomi,
International Symposium on the Manipulation of Advanced Smart Materials (ISMASM) 2005 ,
26th and 27th of May, 2005, Nara-Ken New Public Hall, Nara, Japan

3.  “A Study on the Adhesion of Polybutylene Terephthalate on Metals”, M. David*, T. Roman, W.
Agerico Dino, H. NakanishiA, H. KasaiA, N. Ando, M. Naritomi, The Physical Society of Japan
2005 Autumn Meeting, 22pYE-12, September 22, 2005, Doshisha University, Kyotanabe
Campus.

4. “Anovel neuroglobin-based oxygen storage device”, Eben S. Dy * and Hideaki Kasai,
International Symposium on the Manipulation of Advanced Smart Materials, May 26, 2005,
Nara-Ken New Public Hall, Nara, Japan.

5.  “Interaction of Oxygen with Neuroglobin-based Heme Nanomaterial”, Eben S. Dy* and Hideaki
Kasai, 5th OU-DLSU Science Research Workshop, August 1-5, 2005, De La Salle
University-Manila, Philippines.

6. “Manipulation of Heme-Oxygen Interaction by an External Disulfide Bond”, Eben S. Dy* and
Hideaki Kasai, The Physical Society of Japan 2005 Autumn Meeting, September 21, 2005,
Doshisha University, Kyotanabe Campus.

7. “ @Adsorption on Cytochrome C Oxidase”, Muneyuki Tsuda*, Eben Dy, Melanie David,
Hideaki Kasai, 23rd European Conference on Surface Science (ECOSS-23), Berlin, Germany,
September 4-9, 2005.

8. “The Density Functional Study on Pt Porphyrin Oxygen Sensors”, Eben S. Dy* and Hideaki
Kasai, 61th Annual Meeting, The Physical Society of Japan, (H AP -2 4 61 [BIHFERRR),
March 28, 2006, Ehime University/Matsuyama University, Japan.
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9. “The interaction between tin(II) porphyrin and platinum and the electronic characteristics of their
reaction product”, Eben S. Dy* and Hideaki Kasai, Satellite Symposium of XIIth International
Congress of Quantum Chemistry, Material-oriented Quantum Chemistry, May 28, 2006, Senri
Life Science Center (SF SCIENCE HALL), Osaka, Japan.

10. “The Interaction Between Tin(Il) Porphyrin-Platinum and O,”, The 2™ International Workshop
on Oxidation Reactions, Eben S. Dy* and Hideaki Kasai, 2 O O 5 4% ZE 3 2 1 #HKC
OE JF /% Ax= X7 4—7 A, Spring8, JAERI-CMD, OU Joint-Seminar, May 30, 2006,
Icho Kaikan.

4, SEONBFE :
We are currently performing calculations on the interaction of Sn porphyrins with other metals as
well as on the interaction of platinum and other metal porphyrins. We believe that, doing so, we will

discover more novel materials with interesting catalytic and photocatalytic properties.
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HENSE

AREZLELLDDHIIHID | FRVAT LEHENICREZ B ERT, Pk 17 FEI1IC
BT DFEMMAEE OG5 KR O 2 —F 0 5 B A EFER - D20 725
FIH IR A T 72, IR b LT HREEZ RV, BRI TE LD
DT ENTE Iz, WIREHE ORI NS EBHERIZ T ) &2 THW - BIRE &AL Z 0525
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(N YRk 17 FEREFEMY X ARAMRR—

LURIEAERE 17 4R R EH BRI N AR 0 D WFFER R SR AL L 0 B — 0
SNTAMRERFDOIA PN EELDIZHDTHD

( ZEMHRTEYY—)

1) {E 1B, PRI,
‘T—)L N L7 PR AL B SR 0D 2R K UMIRRTT
A ARJF - 71543 2005 FEFKO K2, U, 9 A 14 H(2005),
( ZmEREYS— ]

1) P. Avramov, H. Naramoto, S. Sakai, K. Narumi and V. Lavrent’ev, Quantum Chemical
Study of Atomic Structure Evolution of the Co,/Cq (x < 2) Composites, XII-th International
Congress of Quantum Chemistry, B189, Kyoto Terrsa, May 21-26, 2006, Kyoto, Japan.

2) P. V. Avramov, A.A. Kuzubov, A.A. Fedorov, F.N. Tomilin, P.B. Sorokin, Structure and
electronic properties of Si/SiO, clusters, nanoparticles and nanowires, C187, Kyoto Terrsa,
May 21-26, 2006, Kyoto, Japan.

3) P. V. Avramov, P.B. Sorokin, A.S. Fedorov, Atomic and Electronic Structure

of Si-substituted Single Wall Carbon Nanotubes, Abstracts of 1st NAREGI International
Nanoscience Conference, June 14-18, 2005, Nara, Japan, p. 127
(http://www.shinkokaido.jp/).

4) P. V. Avramov, S. Sakai, H. Naramoto, V. Lavrent’ev, K. Narumi, Quantum Chemical
Investigation of Atomic and Electronic Structure of 1D Co/Cg, Composites, Abstracts of 1st
NAREGTI International Nanoscience Conference, June 14-18, 2005, Nara, Japan, p. 192
(http://www.shinkokaido.jp/)

5) H. Naramoto, S. Sakai, K. Narumi, V. Lavrent’ev, J. Vacik, P. Avramov, Structure Evolution
Induced by Physical and Chemical Processes in the Mixtures between Co(Ni) and Cq,
Abstracts of the 1% International Nanocarbon Workshop, July 30-31, 2005, Hayama, Japan,
p. 15.

6) P. Avramov, S. Sakai, H. Naramoto, V. Lavrent’ev, K. Narumi, The role of electronic
correlations in Co/M (M=Cg, CsHs and C,H,;) molecular structures and composites,
Abstracts of the 1% International Nanocarbon Workshop, July 30-31, 2005, Hayama, Japan,
p. 22.

7) P.V. Avramov, H. Naramoto, S. Sakai, K. Narumi , V. Lavrent’ev, Quantum Chemical Study
of Atomic Structure Evolution of the Co,/Cs (x=1,2) Composites, J. Phys. Chem., in

progress.

— 169 —



JAEA-Review 2006-025

8) P. V. Avramov, A.A. Kuzubov, A.S. Fedorov, F.N. Tomilin, P.B. Sorokin, ab initio DFT study
of nc-Si/SiO; objects, J. Phys. Chem., in progress
9) Pavel V. Avramov, Pavel B. Sorokin, Alexander S. Fedorov, Dmitri G. Fedorov, Band gap

unification of partially Si-substituted single wall carbon nanotubes, submitted to Phys.Rev. B

[ RFOERTSMITLFY ]

1) Tatsuhiko Sato, Lembit Sihver, Hiroshi Iwase, Hiroshi Nakashima and Koji Niita,
“Simulations of an Accelerator-Based Shielding Experiment Using the Particle and
Heavy-Ion Transport Code System PHITS”, Advances in Space Research, 35(2),
208-213 (2005)

2) Tatsuhiko Sato and Koji Niita, “Analytical Function to Predict Cosmic-Ray Neutron
Spectrum in the Atmosphere”, Radiation Research, in press

3) Tatsuhiko Sato, Koji Niita, Hiroshi Iwase, Hiroshi Nakashima, Yasuhiro Yamaguchi
and Lembit Sihver, “Applicability of Particle and Heavy Ion Transport Code PHITS
to the Shielding Design of Spacecrafts”, Radiation Measurement, submitted

4) T. Sato, K. Niita, V.A. Shurshakov, B.E. Kalyaev, E.N. Yarmanova, I.V. Nikolaev, H.
Iwase, L. Sihver, D. Mancusi, A. Endo, N. Matsuda, Y. Iwamoto, H. Nakashima, Y.
Sakamoto, H. Yasuda, M. Takada and T. Nakamura, “Applications of the PHITS Code
to Space Researches — Estimation of Dose Reduction Rate due to Water Shielding in
Front of Russian Crew Cabin”, 4-th International Workshop on Space Radiation
Research, Moscow — St. Petersburg, June 5-9, 2006

5) Yosuke Iwamoto, Shingo Taniguchi, Noriaki Nakao et al.,

“Measurement of neutron spectra produced in the forward direction from
thick graphite, Al, Fe and Pb targets bombarded by 350MeV protons”
Nuclear Instruments and Methods in Physics Research A 562 (2006) 789-792

6) Yosuke Iwamoto, Shingo Taniguchi, Noriaki Nakao et al.,

“THICK TARGET NEUTRON YIELD AT 0 DEGREE BY 250 AND 350 MEV PROTONS”
Proc. of SATIF-8, Shielding Aspects of Accelerators, Targets and Irradiation Facilities, Eight
Meeting, to be published.

7) i, ML, OB v R VKRB AR R 2 b—ta v, 24 RAARY I 2
L—3 3 VIR KER, (2005) pp.161-164.

8) (R, fih, BRIECBRRRI RGN R RT3 2 B rI AL, 533 R b
LR Y T A, (2005) pp.435-436.

9) K.Takase, et al., Predicted Three-Dimensional Bubbly and Liquid Flow Behavior in Narrow
Fuel Channel, Int. Conf. Jets, Wakes and Separated Flows, JSME No.05-201, pp.137-144,

— 170 —



JAEA-Review 2006-025

Oct. (2005).

10) K. Takase, et al., A Large-Scale Numerical Simulation of Bubbly and Liquid Film Flows in
Narrow Fuel Channels, ASME International Mechanical Engineering Congress,
IMECE2005-80772, USA (2005).

11) K. Takase, et al., Numerical Analysis of Three-Dimensional Two-Phase Flow Behavior in a
Fuel Assembly, Computational Methods in Multiphase Flow III, WIT Press., UK,
pp-183-192. (2005).

12) i, fil, PR TFIREHE B IR D BRI B JE (2) KBRS T2l — 2 a iC Lo EHE
BN T ARFRENEAT, B ASRFETE 2005 4E2, A232, HAL, 8 H, (2005) pp.231-232.

13) i, i, 0GR IR PN R ST AR G L2 B 28 T, B ASHER 725 200 54F B AR
RK22, Vol.7, No.05-1, Hxt, 9 H,(2005) pp.17-18.

14) i, M, BUNEsZ BRI KRB R@EBO TR maE T ik, B AT 715
222006 HEDOFZE, (2006).

15) j:EH fitl, YRk IRARE T A RD AR — Y JE PO FEGTAENT, B AR 1572220055k

£ (2005).
16) j:EH fth, B KT T KD NSO Tt AENT, B AR T 715222006 D
£, (2006),

17) H. Yoshida, et al., Development of Analytical Procedures on Two-Phase Flow in Tight-Lattice
Fuel Bundles for Innovative Water Reactor for Flexible Fuel Cycle (FLWR), Proc. of 2006
International Congress on Advanced in Nuclear Power Plants (ICAPP'06), Reno, NV USA,
June 4-8, 6169, (2006) .

18 ) H. Yoshida, et al, Current Status of Thermal/Hydraulic Feasibility Project for
Reduced-Moderation Water Reactor (2) -Development of Two-Phase Flow Simulation Code
with Advanced Interface Tracking Method-, Proc. of 2005 International Congress on
Advanced in Nuclear Power Plants (ICAPP'05), May 15-19, 2005, Seoul, KOREA, 5156,
(2005).

19) H. Yoshida, et al., Numerical Simulation of Single Bubbles Rising through Subchannels with
Interface Tracking Method, The 11th International Topical Meeting on Nuclear Reactor
Thermal-Hydraulics (NURETH-11), 436, (2005).

20) K, fll, KL=l —La iC LA FEREHE S RN ﬂ{fﬁi"fﬁ(ﬁlﬁ MEOMER, (1) 2
T RVGRRIR G EER~DmE A, B AR 1572 3Cm 3CEE, Vol.4, No.1, (2005).

21) HH, fll, KBS =2 —ard 45@%%@@@% SR AR AR PEOAERA, (11D
ERPER FEIE B O, B AR A )52 3G 3, Vol.4, No.1, (2005).

22) EH, fh, KRB 2l —2a i TERBHE S RN KUR MR EOIER, (IV)
HIERS =L — 5% VN TPFIT 21— N ORREHE B RN RIS “ARBEART, B AR+ 7%
S FNSCRRSCEE, Vol.4, No.2, (2005).

— 171 —



JAEA-Review 2006-025

23) &HH, M, R AEBENECIOREHES RNTUAREGMHBIXORME, A A=
2005 FEFIRKE, (2005).

24) “BIRF ¥ U RNERHET VIS F v U FINVKTFORHKRT % L DFF
B, OKHHEZ, TAEEE], JRHEFRS, BARET5E 12005 RO 1L40,(2005
43 A 29~31 H, BEKY)

25) “BIRT v U A NEGRET M L DG ROBNT” , KEHEZ, TFFEEE, 2005 5
M7 —2mr5es, (2006 4F 2 7 2~3 H, HARFT7IWIJEBRIEMAE 7R AT SERT)

26) M. Ohta and S. Nakamura, “Channel-dependent Fission Barriers of n+235U Analyzed by
Selective Channel Scission Model”, Jpn. J. Appl. Phys., (to be published).

27) FEaksS. AN, REFE (RO . ORFBHR. TRV A, V5L,
s, T, BOkHRT), IWREEE (TR . B)I5hz, IWHEm (E
WA . T =W —ifia 7" b =T K% 192Sm OO Wi AR HIE | |
H KR 7771542 2006 SRR DES (K. T IHEH)

28) K.Y. Hara, H. Harada, F. Kitatani, H. Akimune, S. Goko, S. Hohara, T. Kaihori, A.
Makinaga, H. Utsunomiya, T. Yamagata, H. Toyokawa and K. Yamada,

“Cross section measurements of the 152Sm(] n)151Sm reaction near threshold”,
Second Joint Meeting of Nuclear Physics Divisions of the American Physical Society and
the Physical Society of Japan, 17-22 September 2005, Hawaii, USA

29) Y.Okamoto, H.Shiwaku, T.Yaita, K.Minato, L.Rycerz, M.Gaune-Escard,

[High-energy XAFS study of molten salt systems |
7th International Symposium on Molten Salts: Chemistry and Technology,
Sork% 17 89 H. Toulouse (77 2 &)
30) [AAF . Paul A Madden, #EFn4:
'LiCI-KCl 3t S St A b o A TR AL D 258 |
55 37 VAR AL ERT S . PR 17 4 11 A BURRT: (BRik)

31) T. Kobayashi, S. Otosaka and O. Togawa; Three-dimensional Modeling of the Tidal
Dispersion of Radionuclides in the Irish Sea, Proceedings of International Symposium on The
13th Ocean Sciences Meeting, 0S25J-07, Honolulu, February 20-24 (2006)

32) /R SN 5 WEBRERHE S AT AOKGEE (1) 74 U v =2iicsir s
VICs ORMIWEH X 2 b —2a v BARFT SIS 2006 EROES, KL (2006)

33) AR AFFEBRFEMERE ; [ NI DI EBCORE Tl = — Foo % (1)

RS E (2006)

34) T. Kobayashi, M. Chino and O. Togawa; Numerical Simulations of Short-term Migration
Processes of Dissolved 137Cs Due to a Hypothetical Accident of a Nuclear Submarine in the
Japan Sea, J. Nucl. Sci. Technol., 43(5), p.300-310 (2006)

35) KOTULIC BUNTA, J., LAAKSONEN, A., PINAK, M. and NEMOTO, T. 2006, DNA

— 172 —



JAEA-Review 2006-025

strand break: structural and electrostatic properties studied by molecular dynamics
simulation. Computational Biology and Chemistry 30, 112-119.

36) BUNTA, J.,, DAHLBERG, M., ERIKSSON, L., KOROLEV, N., LAAKSONEN, A.
LOHIKOSHI, R., LYUBARTSEYV, A., PINAK, M. and SCHYMAN, P. 2005, Solvating,
manipulating, damaging and repairing DNA in a computer. /. Quant. Chem., in press

37) Schyman, P., Dahlberg, M., Pinak, M., Bunta, J., Lyubartsev, A., Korolev, N., Lohikosk,
R., Eriksson, L. and Laaksonen, A. Modeling, manipulating, damaging and repairing DNA
in a computer. Theoretical Biophysics Symposium "TeoBio-05", Orebro, Sweden, June
28-July 1, 2005.

38) Fujimoto, H., Pinak, M., Nemoto, T., O’Neill, P., Kume, E., Saito, K. and Maekawa, H.
Molecular dynamics simulation of clustered DNA damage sites containing 8-oxoguanine
and abasic site. The 34th Annual Meeting of the European Society for Radiation Biology,
Leicester, UK, September 5-8, 2005.

39) Kotulic Bunta, J., Laaksonen, A., Nemoto, T. and Pinak, M. DNA strand break — structural
properties studied by molecular dynamics simulation. 4th European Conference on
Computational Biology, Madrid, Spain, September 28-October 1, 2005.

40) Kotulic Bunta, J., Pinak, M. and Saito, K. Radiation Damage in DNA: Computational Study
of the Strand Breaks. The Ist Asian Congress of Radiation Research, Hiroshima, Japan,
November 16-17, 2005

41) PINAK, M. Radiation and non-radiation damage to DNA: onset of molecular instability and
carcinogenesis. Theoretical explorations on DNA damage and repair. The 7th Environmental
radioactivity workshop, KEK, Tsukuba, Japan, March 7-9, 2006.

42) Published proceeding: Pinak, M. and Kotulic Bunta, J. Radiation and non-radiation
damage to DNA: onset of molecular instability and carcinogenesis. Theoretical explorations
on DNA damage and repair., in press

43) THARANBALIER 7 L7 70 F A0B%) (2005 4 A AR ) FEREDFR)

44) Japanese adult male voxel phantom constructed on the basis of CT-images. Radiation
Protection Dosimetry (to be submitted)

45) H. Terada and M. Chino,

“Development of a long-range atmospheric transport model for nuclear emergency and its
application to the Chernobyl nuclear accident,”

Proc. 2nd International Conference on Radioactivity in the Environment , Nice, France,
October 2 - 6 (2005).

( EFE—LMAHIRERT ]
1) Arauzo-Bravo, M., Fujii, S., Kono, H., Ahmad, S. & Sarai, A. (2005). Sequence-Dependent

— 173 —



JAEA-Review 2006-025

Conformational Energy of DNA Derived from Molecular Dynamics Simulations:Toward
Understanding the Indirect Readout Mechanism in Protein-DNA Recognition. /. Am.
Chem. Soc. 127, 16074-16089.

2) Arauzo-Bravo, M., Fujii, S., Kono, H. & Sarai, A. (2006). Disentangling the Role
of Tetranucleotide in the Sequence-Dependence of DNA Conformation: A Molecular
Dynamics Approach. Asian Pacific Conference of Bioinformatics, APCBO06, 227-236.

3) MEIRER, MRk, WEEE, MMELS & IUFBME. (2005). o FEIIEIC LD
DNA #3&E DB HEAFRIRFEOMENT. 5 43 [n] A AR F 2, ALIR.

4) Marcos, A.-B., B, BEAR & MHFfE. (2005). Molecular Dynamics
Simulations of DNA: Application to the Specificity of Protein-DNA Recognition. # 43 [F]
AR e, LR

5) HEHER, WA, MIEIA & A, (2005). 2181 /512 X % DNA Bl o4 i
Rt DT — B HEIZ K 5 DNA BLA O MR O BEAE I 1A T —. BB 5RIARAERH
HRFRFER, H.

6) A. Kitao, K. Yonekura, S. Maki-Yonekura, F. A. Samatey, K. Imada, K. Namba, and N. Go:
Switch interactions control energy frustration and multiple flagellar filament structures, Proc.
Natl. Acad. Sci. USA, 103, 4894-4899, 2006

7) B FRE, KE#Egs, HIEAN, AREET PHEE, LEE - B RES
TENFY I 2 —va kD T7EALT 7 A Si02/SIC REDOARK” G AYE
T2 1SIC K OBEHEY A R v v 78K E2 ) 55 14 BFREES (11 A 10 H~11
H. IHEBK) (2005).

8) KWiA., B MK, HIEE . E)INEA, BREE, tRFH— “HBHEE
BIZ X % Si02/4H-SiC(000) St i lZ 51T DB LR OB I 2 L—a 7 | i
W2 TSIC LB T A R¥ v o 7EERAES ) & 14 BEEES (11 H 10
A~11 H . 5H#K)(2005).

9) A.Miyashita, T.Ohnuma, M.Yoshikawa, M.Iwasawa, T.Nakamura, H.Tsuchida,

“Generation of amorphous SiO2/SiC interface by the first-principles molecular dynamics
simulation”
The First International Symposium on Development of Silicon-based Functional Materials,
(21 Now. 2005, Kiryu).

10) M. Maekawa, A. Kawasuso, M. Yoshikawa, A. Miyashita, R. Suzuki,
T. Ohdaira,“Structure of SiO2/4H-SiC interface probed by positron annihilation
spectroscopy”’,Phys.Rev.B 73 014111 (2006).

11) B e, RBHEGE, HREE T HIEAN, THF—, “TE/L7 7 A Si02/SiC 5

— 174 —



JAEA-Review 2006-025

G ORI K DA | FBEE 53 RSB EEREAES 3 A
22 H~26 H, Bk T.K)(2006)

12) KB®R, & FEE, ARELE T FINEAN, PAEE, ZHF—, “Si02/4H-SiC(0001)
FUEIZ BT 2 BRALIERE O H —JFE D FE Y R 2 b—ya 7 BEE 53 S
P BRE S 2 (3 A 22 H~26 H ., B LK)(2006)

13) T. Hosokai, K. Kinoshita, A. Zhidkov et al., “Observation of strong correclation between
quasimonoenergetic beam generation by laser wakefield and laser guiding inside a preplasma
cavitychannel”, Phys. Rev. E 73, 036407 (2006)

14) T. Ohkubo, A. Zhidkov, T. Hosokai, K. Kinoshita, M. Uesaka, “Effect of density gradient on
short-bunch injection by wave breaking in the laser wake field accelelration” Physics of
Plasmas 13 (2006)

15) T. Ohkubo, S.V. Bulanov, A. Zhidkov, et all, “Wave-breaking injection of electrons to laser

wake field in plasma channels” Phys. Rev. E (2006) submitted

16) T. Hosokai, K. Kinoshita, A. Zhidkov et al., “Effect of external static magnetic field on
emittance and total charge of electron beams generated by the laser wake field acceleration”
Phys. Rev. Letters, (2006) submitted

17) A. Maekawa, A. Zhidkov, K. Nemoto et al., Intensity and density effects on self-injection
scheme in a

18) A. Yamazaki, H. Kotaki, I. Daito, M. Kando, S. V. Bulanov, T. Zh. Esirkepov, S. Kondo, S.
Kanazawa, T. Homma, K. Nakajima, Y. Oishi, T. Nayuki, T. Fujii, K. Nemoto.
Quasi-monoenergetic electron beam generation during laser pulse interaction with very low
density plasmas. Physics of Plasmas 12, 093101 (2005).

19) Sergei V. Bulanov, Mitsuru Yamagiwa, Timur Zh. Esirkepov, James K. Koga, Masaki Kando,
Yutaka Ueshima, Kanji Saito, Daisuke Wakabayashi. Spectral and dynamical features of the
electron bunch accelerated by a short-pulse high intensity laser in an underdense plasma.
Physics of Plasmas 12, 073103 (2005).

20) Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori, Akito
Sagisaka, and Hiroyuki Daido. Attosecond pulse generation in the relativistic regime of the
laser-foil interaction: The sliding mirror model. Physics of Plasmas 13, 013107 (2006).

21) Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori, Akito
Sagisaka, Hiroyuki Daido. Generation of high-energy attosecond pulses by the
relativistic-irradiance short laser pulse interacting with a thin foil. Physics Letters A 349,
256-263 (2000).

22) T. Esirkepov, M. Yamagiwa, and T. Tajima. Laser Ion-Acceleration Scaling Laws Seen in
Multiparametric Particle-in-Cell Simulations. Physical Review Letters 96, 105001 (2006).

23) Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori, Akito

— 175 —



JAEA-Review 2006-025

Sagisaka, and Hiroyuki Daido. Attosecond pulse generation in the relativistic regime of the
laser-foil interaction: The sliding mirror model. Physics of Plasmas 13, 013107 (2006).

24) Alexander S. Pirozhkov, Sergei V. Bulanov, Timur Zh. Esirkepov, Michiaki Mori, Akito
Sagisaka, Hiroyuki Daido. Generation of high-energy attosecond pulses by the
relativistic-irradiance short laser pulse interacting with a thin foil. Physics Letters A 349,
256-263 (2006).

25) T.Otobe, “Enhanced ionization of N2 molecule under the intense laser field , International
Symposium on Ultrafast Intense Laser Science, Hawaii, U.S.A
10 Nov, 2005

26) EFE THSETFGHIZH D N2 471 @ enhanced ionization] Rk 18 4 H AR Hly
BERFRE BRI RILRY 1843 A 27 H

27) ZERAY~ [First-principle calculation for ionization of large molecules] 7J & i
HEER 2 U= —UindisAr 2005 429 H 28 H

28) L1~ TFirst-principle calculation for ionization of large molecules| LPHYS’ 05
S TWEARTZY 2005447 A 4 H

29) S.V. Bulanov, M. Yamagiwa, T.Zh. Esirkepov, J.K. Koga, M. Kando, Y. Ueshima, K. Saito, D.

Wakabayashi Spectral and dynamical features of the electron bunch accelerated by a
short-pulse high intensity laser in an underdense plasma Phys. Plasmas, Vol. 12, No. 7,
073103 (2005)

30) T. Esirkepov, S.V. Bulanov, M. Yamagiwa, T. Tajima Electron, Positron, and Photon
Wakefield Acceleration: Trapping, Wake Overtaking and Ponderomotive Acceleration
Physical Review Letters, Vol. 96, 014803 (2006)

31) M. Yamagiwa, S.V. Bulanov, T.Zh. Esirkepov, J. Koga, M. Kando, Y. Ueshima, K. Saito, D.
Wakabayashi Simulation of electron bunch generation by an ultrashort-pulse high-intensity
laser-driven wakefield
Laser Physics, Vol. 16, No. 2, pp. 252-258 (2006)

32) T.lkeda, M. Hirata, and T. Kimura,

“Hydrolysis of Al3+ from constrained molecular dynamics”,
J. Chem. Phys. 124, 074503 (2006).
33) SFAIEZ. HHEPFEF], Mauro Boero,
W T IV A I KO AL E DV R 2 b— g U~ UK &
BIEFAZ A RL— h~"0 KRR 64, 57 (2005).
34) MWiHFEF], Mauro Boero, SFETH 2\
TNT Y EJEA T DKFNT
H AW B 7232005k R, BB, 9H19H  (2005)
35) HLHHFER],

— 176 —



JAEA-Review 2006-025

“WERETOKOE—FESFE1F Iab—g 7,
H A B o BHER R B, 3H29H  (2005)

[ RSTHIREIREPY )

1) TANI Keiji, NISHIO Satoshi, TOBITA Kenyji et al
“Ripple Loss of Alpha Particles in a Low-Aspect-Ratio Tokamak Reactor”,
9th TAEA Technical Meeting on “Energetic Particles in Magnetic Confinement Systems”,
November 2005, Takayama

2) TANI Keiji, TOBITA Kenji, IIO-TSUJI Shunji et al
“Confinement of Alpha Particles in a Low-Aspect-Ratio Tokamak Reactor”,

IEEJ Trans. FM, Vol.125, No.11, 2005

3) /NBRERME, —RCERHE, TERNIEME, [T VT 7R OIEESFERPLEE K & A ERER AT
MBFEET D NI~ T T AOREERICET v Iab—va ] HF2RETTX
~ - BREFRER, HE 12/ 13, 20054

4) IIAREER, B, ERNERE, IR, [7 V7 7R OIEF T ERUER K & A
EBERENORAET D M~ T T RAOERIZET SV I a2 b—va v BR
FRTT A< WgEs, HAL, 112H, 20064

5) T. Takizuka, M. Hosokawa, "Particle Simulation of the Transient Behavior of
One-dimensional SOL-Divertor Plasmas after an ELM Crash", 10th International
Workshop on Plasma Edge Theory in Fusion Devices", Forschungszentrum, Juelich, 17-19
Oct 2005;
to be published in Contrib. Plasma Phys. 46 , No. 7-9 (20006).

6) LA, R, MR, TELM B O SOL/KX A /83— 5 77 A~ D 1IRITTRL -
Ralb—vay], HRETIXv  EMEFRFER, B, 2005411 A 29 H-12

H2H.

7) NEFEN, EARBZ, BEMIR, BIFER, MR AR, PiafEim=:, HNBEEA,
M7 IIHEIZ 31T 5 SOL/IZAN—4 a— RO L I aL—a UIFEDEL
R, BRI X~ BREGFRES, B 1A 29 B-12 4 2 B @RFFEH).

8) WEINM, VEKBFZE, NNEFN, HME, MR XA "=2 7T X< DfiE s &
AF v A], 511 EINEXT #f%8, 3 A 6-7 H, 74D

9) T. Ozeki, N. Aiba, N. Hayashi, T. Takizuka, M. Sugihara, and N. Oyama, "Modeling of
MHD Stability Consistent to the Transport", in Proc. of 32nd EPS Conference on Plasma
Phys. Tarragona, 27 June - 1 July 2005 ECA Vol.29C, P-2.050 (2005)
(http://eps2005.ciemat.es/papers/pdf/P2_050.pdf).

10) T. Ozeki, et al., "Integrated Simulation Code for Burning Plasma Analysis", International

Energy Agency Workshop on Burning Plasma Physics and Simulation, Tarragona, 4-5 July

— 177 —



JAEA-Review 2006-025

2005, accepted in Fusion Sci. Tech.

11) /NEARERA. ABPUEAT. MM, s, BIFIEY . KIUESE, DREEY 7 X~ ~m
IF 72 % - MHDAEAET MZ L DBLMY 2 L—y g v, §2207 T X< - i

RS, A 11H29H-12A3H

12) “Global profile effects and structure formations in toroidal electron temperature gradient
driven turbulence” ,Y. Idomura, S. Tokuda, and Y. Kishimoto,

Nucl. Fusion 45, 1571-1581 (2005).

13) “Comparisons of Gyrokinetic PIC and CIP codes” ,Y. Idomura, S. Tokuda, and Y. Kishimoto,
32nd EPS Plasma Physics Conference, Tarragona, Spain, 2005, p1.044 (poster).

14) “Gyrokinetic simulations of ETG turbulence and zonal flows in positive/reversed shear
tokamaks” ,Y. I[domura, Festival de Theorie 2005, Aix-en-Provance, Frace, 2005 (invited).

15) HFM#EZ, “BriREARBSILKICE T2 H Ol 77 X~ -Ela%a%
22 [A14E4> 2005 4= 11 H 29 A, BA (oral)

16) HPANEZE, “MERERD 6f I =L —3 3 7 J. Plasma Fusion Res. 81,
581-592(2005).

17) R Z, NSSEHE, HPRRZ, “BEIELITY S 2 L— g 2B S kizm
T COFEE” J. Plasma Fusion Res. 81, 581-592(2005).

18) Y. Kagei, Y. Kishimoto and T. Miyoshi, “A Finite Volume Approach to the Fully
Compressible MHD Simulation of High (] Tokamak Plasmas”, 47th Annual Meeting of the
APS Division of Plasma Physics, Oct. 24-28, 2005, Denver, USA.

19) Y. Kagei, Y. Kishimoto and T. Miyoshi, “Simulation of Nonlinear Interactions between n=1
Internal Kink and High-n Pressure-driven MHD Instabilities”, Workshop on Active Control
of MHD Stability 2005, Oct. 31-Nov. 2, 2005, Madison, USA.

20) Y. Kagei, Y. Kishimoto and T. Miyoshi, “Interactions between Low-n Internal Kink Mode
and High-n Ballooning Mode Associated with Saturation”, US/Japan Workshop on MHD
Stability Control and Related Confinement of Toroidal Plasmas, Feb. 6-8, 2006, Naka,
Japan.

21) HHEIL, AR, A, “FEE MHD ¥R 2 L—a SIZRDREF 7
= ROFRN—Z R HAYPL Y2 2005 FHKFRS, sUHLH, 2005 49 A
19-22 H

22) FCHFRESL. AR, ZAFREE, ‘N7 B L b—= 0 Ve — RS
LEN—F T T AT OIMEMHD XA 7 27 77 A~ Ba5a 5 22 [H4E
2. LFJIX, 2005411 A 29 H-12 H 2 H

23) HHEL, FARN, ZifFErE, “EDEEA S 0 MHD £— FENEF 72— R
O EAEH OMENT” . B ARMILFH 61 SERKE, ML, 2006 453 H 27-30

24) % MEJB XA F 2 v 7 ANKELT DT T X~ OREEI I B+ 5 B 58 (English

— 178 —



JAEA-Review 2006-025

version :Research on structure formation of plasmas dominated by multiple hierarchical
dynamics) FEAZEH (Y. Kishimoto) Vi 16 4EfE MBS I = L — & FI| AR R A
(B 17 438 11]) Annual Report of the Earth Simulator Center : ~ April 2004-March 2005,
p261-264 (Internet http://www.es.jamstec.go.jp &%)
25) Kifa—RZLDLb—Y—FIFAvHAER T I 2 b—3 3 VDR
B/ Vv—V e L L —Y—7 7 A=IGHoRRE) K ECE BARY, T4
WE. WAL 77 X~ - RG22, vol. 81 Supplement, p.64-75 (2005)
Progress of Laser-Plasma Interaction Simulation with the Particle-In-Cell Code
S. Sakagami, Y. Kishimoto, Y. Sentoku, and T. Taguchi
Journal of Plasma and Fusion Research, vol. 81 Supplement, p.64-75 (2005)
26) A paradigm of kinetic simulation including atomic and relaxation processes
— A sudden event in lightning process —
Y. Kishimoto and T. Masaki J. Plasma Phys. accepted for publication (2006)
27) Tonization dynamics in high power laser-matter interaction
T. Masaki and Y. Kishimoto J. Plasma Phys. accepted for publication (2006)
28) Multi-stage ionization dynamics of carbon film irradiate high power lasers
T. Masaki and Y. Kishimoto
Journal of Plasma and Fusion Research, 81, No.10, 643-644 (2005)
Rapid communication

29) Role of magnetic shear in large-scale structure formation in electron temperature gradient
driven turbulenc, J.Q. Liand Y. Kishimoto
Physics of Plasmas 12, 054505 (2005)
30) Dynamics of large-scale structure and electron transport in tokamak microturbulence
simulations, J.Q. Li, Y. Kishimoto, N. Miyato, T. Matsumoto and J.Q. Dong Nucl. Fusion 45,
No 11, 1293-1301(2005)
31) Dynamics of secondary large-scale structures in ETG turbulence simulations
Jiquan Li, Y Kishimoto, J.Q. Dong, N. Miyato and T. Matsumoto
Plasma Science & Tech., vol.8, 110 (2006)
32) Large-scale structures and turbulence saturation in gyrofluid ETG simulations
Jiquan Li, Y Kishimoto, N. Miyato, T. Matsumoto and J.Q. Dong
J. Plasma Phys. accepted for publication (2006)
33) Effect of mean flow on the interaction between turbulence and zonal flow
K.Uzawa, Y. Kishimoto, J.Q. Li,Plasma and Fusion Research: Letters, Vol.1, 024 (2006)
34) N. Miyato, J. Q. Li and Y. Kishimoto, “Study of a drift wave-zonal mode system based on
global electromagnetic Landau-fluid ITG simulation in toroidal plasmas”, Nucl. Fusion 45,
425-430 (2005).
35) J. Q. Li, Y. Kishimoto, N. Miyato, T. Matsumoto and J. Q. Dong, “Dynamics of large-scale
structure and electron transport in tokamak Microturbulence simulations”, Nucl. Fusion 45,
1293-1301 (2005).

— 179 —



JAEA-Review 2006-025

36) N. Miyato, Y. Kishimoto and J. Q. Li, “Zonal flow and GAM dynamics and associated
transport characteristics in reversed shear tokamaks”, 19th International Conference on
Numerical Simulation of Plasmas and 7th Asia Pacific Plasma Theory Conference, Nara,
Japan (July 12-15, 2005).

37) N. Miyato, Y. Kishimoto and J. Q. Li, “Nonlocal behaviour of zonal flows in tokamak
plasmas”, 10th IAEA Technical Meeting on H-mode Physics and Transport Barriers, St.
Petersburg, Russia (September 28-30, 2005).

38) J. Q. Li, Y. Kishimoto, J. Q. Dong, N. Miyato and T. Matsumoto, “Dynamics of secondary
large-scale structure in ETG turbulence simulations”, Plasma Science and Technology 8,
110-113 (2006).

39) BRESE, BEARY, BHA, MU~ T T A HORRIRICHT D p. OFF. H

AEERG 61 MIAFERKRE, B RS - ALK, 2006 453 H 27 H—30 H

40) Y.Ishii,M.Azumi and A.L.Smolyakov, [Magnetic island Evolution in Rotating Plasmas],
19th International Conference on Numerical Simulation of Plasmas and 7th Asia Pacific
Plasma Theory conference, Nara-city, Japan, July 12-15, 2005

41) Y.Ishii,M.Azumi and A.l.Smolyakov,Rapid Evolution of the Magnetic Island in the Rotating
Plasmas|, 47th Annual Meeting of the Division of Plasma Physics, Denver, Colorado,
Oct.24-28,2005

42) Y.Ishii,M.Azumi and A.I.Smolyakov, Long Term Evolution of the Forced Magnetic Island in
the Rotating Plasmas], 7th ITPA MHD Topical Group Meeting and US-Japan Workshop on
MHD Stability Control and Related confinement of Toroidal Plasmas, Naka-city,Japan,
Feb.6th-9th, 2006.

43) A . ZRIEM. A.Smolyakov, [RIHRT'T X<l HAMMERE) & 7o
DERFHpR ], AAWHESYRE 6 1 RERRE, I, 2006.3.27

44) Hiromasa lida, “Improvement of Equatorial Port Plug Shield-mitigation of gap streaming
effects-”, IDM No: ITER D 22HGCD v1.2 (NAG-256), May. 2005

45) Hiromasa lida, “Neutron Current at the Inlet of the NB Ion Source Tank”, IDM No:
ITER_D 24DUNP v1.0 (NAG-257), Aug. 2005

46) Hiromasa lida, “Additional Dose Rate Analyses for Magnet System- Slide Surface for CS,
Insulator for Sensors, and TF outboard legs-”, IDM No: ITER_D 24DUP7 v1.0 (NAG-258),
Aug. 2005

47) Hiromasa lida and L. Lu, “Required Thickness for the Ceiling Slab of Hot Cell Repair Room
from Radiation Shielding Point of View”, IDM No: ITER D 23LHZE v1.0 (NAG-259),
Feb, 2006

48) H. lida, L. Petrizzi, Y. Wu, P. Batistoni, U. Fisher, T. Nishitani, E. Polunovskiy, S. Zheng ,Y.
Meng, ” One-Step Monte Carlo Method - dose rate calculation after shutdown-" [DM No: N

— 180 —



JAEA-Review 2006-025

73 RI ?? 05-04-04 NAG-260, June, 2006

49) H.lida, “Re-assessment of Dose on PTFE in the Vacuum Vessel Support with the latest
Support Design”, IDM No: ITER_D_222NES5 v1.0,NAG-261, May., 2006

50) H. lida, L. Petrizzi, E. Polunovskiy, G. Federici, " Effect of Shield Blanket Mixture Change
on the Nuclear Heat in the TF Coil inboard Legs ", IDM No: ITER D 222NES5
v1.0,NAG-261, May., 2006

60) H. lida,, L.Petrizzi, V. Khripunov, G. Federici, E. Polunovskiy “Nuclear Analyses of Some
Key Aspects of the ITER Design with Monte Carlo Codes”, Fusion Engineering and Design
74 (2005) 133-139

( RBERRFHDY T LAHAFREFREIFT ]

1) H. Yamano, S. Fujita, Y. Tobita, I. Sato and H. Niwa, “Development of a Three-Dimensional
CDA Analysis Code: SIMMER-IV, and Its First Application to Reactor Case,” Proc.
Technical Meeting on Severe Accident and Accident Management for Nuclear Power Plants,
Tokyo, Japan (March 14-16, 2006).

2) WEFHR, REEER, EE—& FPRT, “3R L 2ffr=—F SIMMER-IV (2L 547
DIRGHERER OIS EOR £ AARFEF 7R 2005 F£KOKRE, HIS, \F
(September 13-15, 2005)

3) T.UWABA Masahiro ITO, Shigeharu UKAI and Michel PELLETIER
“Development of a FBR Fuel Bundle-duct Interaction Analysis Code-BAMBOO

Analysis Model and Verification by Phenix High Burn-up Fuel Subassemblies.
Journal of Nuclear Science and Technology, Vol.42,No.7,pp.608-617,July 2005
4) #EZ KA “LLFP BEZE I 2 Al IR A - ORI, INC TN9410 2005-012
5) MILETG, WH =, il “GdERE TR MK-T PEGERER R & mogrir 4y 2
FIRAT TR FE D < FRHTREAE <. INC TN9400 2005-024 (2005)
6 ) “International Handbook of Evaluated Reactor Physics Benchmark Experiments”,
NEA/NSC/DOC(2006) 1, March 2006 Edition
7) N EEARL B S TR %2 T FESRERIC T DI LB S B3 S A
7%(8) — DNS % 7= MR ik COZEBRE OMEt —, 2005 4 B AR 7 /1%
ORE, INFITHERY, G43 (2005).
8) H. Ogawa, M. Igarashi, N. Kimura, and H. Kamide,
"Experimental Study on fluid mixing phenomena in T-pipe junction with upstream elbow,"
Proc. 11th Int. Top. Mtg on Nuclear Thermal-Hydraulics (NURETH-11), Avignon, France,
Oct. 2-6 (2005).

9) B F— SIMMER-IV 72— F#&HW 2 EAGLE 7’1t ¥ = 7 MF N BUBGRBR AR

2005 4 INC #4532 (JNC TN9400 2005-036)
2006 FF H AR 7 %s BOFESZITTHOEER

— 181 —



JAEA-Review 2006-025

10) IR BE%, KE Kz, “F b U U AGEEEE O ZAEARZE T 24F58(5) —
1/1.8 A — VR 357 7 VKB aRBR O SAEARAT — 7, H AF - J1754% 2005 458K
DRE, G51.

11) T. Sakai, et al., “Study on the Gas Entrainment Design Method by CFD data on Steady
Cylindrical Systems for a Sodium-cooled Reactor”, 2005 Int. Congress on Advances in
Nuclear Power Plants (ICAPP’06), Paper No. 6409, Reno, NV USA, June 4-8, 2006.

12) A. Uchibori, T. Sakai and H. Ohshima “Numerical Prediction of Gas Entrainment in The
1/1.8 Scaled Partial Model of The Upper Plenum”, Fifth Korea-Japan Symposium on
Nuclear Thermal Hydraulics and Safety (NTHASS), Jeju, Korea, 2006.

13) T. Takata, A. Yamaguchi, “Numerical Methodology of Sodium-Water Reaction with
Multiphase Flow Analysis”,Nuclear Science and Engineering, 150, 221-236, 2005.

14) T. Takata, A. Yamaguchi, H. Ohshima, A. Watanabe, “Computational Sensitivity Study on
Sodium-Water Reaction Phenomenon”, Journal of Nuclear Science and Technology, Vol.43,
No.5, pp.514-525, 2006.

15) ZHH—HI, #E 5%, (hn 8, KEZZ, “%%kt=2—F SERAPHIM (T X 2 SIS
I LB D RREEARAT — BOSHIE 2> & N 361 2 BOSE R M R E Rt —> B
AT T2 2006 FOFEL EEHE 128, 2006.

16) M. Tanaka, et al., Numerical Simulation of the Flow Characteristics in T-Junction with
Turbulence Promoter, Int. Conf. on Jets, Wakes and Separated Flows, P-027, Oct. 5-8,
Toba-shi, Japan, 2005.

17) FFEdm, EPIEBE, BIEFHE, BAFER, TEL Y m e —ZIC X DRED b EREML)
ROFHTEIRRGE . B AT J52 2006 F£HROER.

18) H. Ohshima, Y. Imai, “Validation Study of Thermal-Hydraulic Analysis Program “SPIRAL”
for Fuel Pin Bundle of Sodium-Cooled Fast Reactor”, The 11th Int. Topical Meeting on
Nuclear Reactor Thermal-Hydraulics (NURETH-11), Paper No. 423, Avignon, France,
October 2-6, 2005.

19) Wi W, KE 722, “X-FEM % W -flfig - BEESG o8B Emr1) —1 &Koo
A « R R R o6 3 2 THEBHJE & BREARAT —7, R AT 155 2005 R DER,
H45

20) A MR, KE 7z, “X-FEM & MW @ifig - SRR OBMEMARIT(2) —2 Roo
R+ Ve i R R Seh 9~ 2 FHABR JE & MGERRT — 7, B KR 17152 2006 FFEDFER,
L42

21) O. Mihalache, T. Yamaguchi, Kouji Date, M. Ueda, T. Yamashita, “Detection Tests of Small
Defects in SG Tubes using Multiple Vertical and Horizontal Remote Field ECT Coils”,
Annual Meeting of the Atomic Energy Society Japan, Oarai, 24-26 March, 2006.

22) 0. Mihalache, “Detection of Small Defects in Magnetic SG Tubes using Multiple Vertical

— 182 —



JAEA-Review 2006-025

and Horizontal Remote Field Eddy Currents Coils”, The 11th Monju-FBR Centre
Symposium, Tsuruga, Japan, March 7-8, 2006.

23) 0. Mihalache, T. Yamaguchi, Kouji Date, M. Ueda, T. Yamashita, “Detection of Small
Defects in Magnetic SG Tubes using Multiple Vertical and Horizontal Remote Field Eddy
Currents Coils”, The 9th Symposium on Nondestructive Surface Testing, Tokyo, Japan,
February 2-3, pp. 57-62, 2006.

24) 0. Mihalache, T. Yamaguchi, M. Ueda, T. Yamashita, “3D Simulation of Detection of Small
Defects in SG tubes using Multiple Vertical and Horizontal Remote Field ECT Coils”,
Annual Meeting of the Atomic Energy Society Japan, Hachinohe Institute of Technology,
Aomori, 28-30 Sept., 2005.

25) 0. Mihalache, T. Yamaguchi, M. Ueda and T. Yamashita, ” Experimental Confirmation of 3D
Numerical Simulations of Remote Field Signal from Defects in Magnetic Steam Generator
Tubes” , Review of Progress in Quantitative Nondestructive Evaluation, Portland, Maine, 25
July, 2005.

26) O. Mihalache, T. Yamaguchi, M. Ueda, T. Yamashita, “Advancement in 3D Remote Field
ECT Simulations for Monju SG Tubes”, Annual Meeting of the Atomic Energy Society
Japan, Tokai University, Shizuoka, March, 2005.

( BN OHFFEFAESPI ]
1) T. Ohkubo, Diffusivity of fluids in structured plate-like obstacles by Monte Carlo simulation,

Transport in Porous Media, submitted

([ XKIFHRBEREEYSY— ]
1) Y. Nagao, et al., Development of tritium production measurement method for in-pile tests of
fusion blanket in the JMTR, Fusion Engineering and Design, vol. 81, 2006, p.619-623.

[ SIEREEMEERY Y — ]
1) M.Itakura, T.Kadoyoshi, H.Kaburaki, S.Jitsukawa: “Molecular dynamics and quasi-two
dimensional dislocation dynamics simulations on the hardening mechanism of FCC metals”,
MRS(Materials Research Society) Fall Meeting, Boston, 2005.
2) WH, E, B, PE. SR TE B BFNT T hOTo o 3 RIS
BOME, BARFEF TS wsCE, Kb

3)  TRBUEL Y 2T L OHERISERENT T RBURIRT Sl =2 > 7 — VI ANE ] B AR AT
242EE, Vol. 48, No 2, pp. 8-9, 2006.

4) F.Shimizu, S.Ogata, H.Kaburaki and J.Li, “Approaching the Universal Yield Point of Bulk

Metallic Glasses from Molecular Dynamics Simulations”, Materials Research Society 2005

— 183 —



JAEA-Review 2006-025

Fall Meeting, Boston (MA) USA, November 2005.

5) J.Li, F.Shimizu, S.Ogata and H.Kaburaki, “Approaching the Universal Yield Point of Bulk
Metallic Glasses from Molecular Dynamics Simulations”, TMS 135th Annual Meeting and
Exhibition, San Antonio (TX) USA, November 2005.

6) F.Shimizu, S.Ogata and J.Li, “Yield Point of Metallic Glass”, Acta Materialia (accepted

20006).

7) T.Kadoyoshi, H.Kaburaki, F.Shimizu, H.Kimizuka, S.Jitsukawa, J.Li: “Molecular dynamics
study on the formation of stacking fault tetrahedara and unfaulting of Frank loop in fcc
metals”, to appear in Act.Mat.

8) Ken-ichi Ebihara and Hideo Kaburaki,“Lattice Boltzmann Simulation of Solution Chemistry
for Crevice Corrosion”, Mathematics and Computers in Simulation )

9) TEEAUFHA RO MEHREHEE (CBIT 2982 BT GRAD 2005.10.28
WA IER, s, SRR SR
PU ARATIC & 2 BRI M b — 55 — BRI L 2058 — |

10) HAGETR. 20060 FRUFHGEEHERAS - BRERT G 2006.3.22
WA IERD, P s, SRR SR
RS DATIC L D8 & N i ORLFUa  — 55— sEEH RIS L 2058 —

11) 2005 Materials Research Society, Fall Meeting: 2005.11.28 K[E AR A |
M. Yamaguchi, Y. Nishiyama, M. Shiga, H. Kaburaki
“First-principles calculations on the embrittlement mechanism of bcc iron (Fe) grain
boundaries by impurity segregation”

12) M. Yamaguchi, M. Shiga, H. Kaburaki: Science 309(2005)1677d
“Response to Comment on Grain Boundary Decohesion by Impurity Segregation in a
Nickel-Sulfur System”

13) Muneyuki Tsuda, Wilson Agerico Dino, Hideaki Kasai and Hiroshi Nakanishi,
“Magnetized/charged MgH2-based hydrogen storage materials” ,

Applied Physics Letters 86 (2005) 213109.

14) Muneyuki Tsuda, Wilson Agerico Dino, Hideaki Kasai, Hiroshi Nakanishi and Hiroshi

Aikawa,
“Mg-H dissociation of magnesium hydride MgH2 catalyzed by 3d transition metals” Thin
Solid Films 509 (2006) 157.
15) Muneyuki Tsuda and Hideaki Kasai,
“Ab initio study of alloying and straining effects on CO interaction with Pt” ,
Physical Review B 73 (2006) 155405.
16) H:HZ%25E, Eben Sy Dy, AEHF5H,
Pe(111) D CO WAHIZIIT HEADNE] (HEH),

— 184 —



JAEA-Review 2006-025

% 46 MIEZ2ICBT D EAWHE, FEEERT, B, 2005 411 H.

17) HEHZE=, SHHN,

[Gat « BRI XD AeOM CO #ha A =X (HEH),

HAMBIAR 61 [RIFERRS, BT, Bk, 2006 4F3 7.

18) Muneyuki Tsuda, Eben Sy Dy and Hideaki Kasai,

“Comparative study of CO mobility on Pt(111) modified by various metals” (Poster),
International Symposium on Surface Science and Nanotechnology (ISSS-4), Omiya Sonic
City, Saitama, Japan, November 14-17, 2005.

19) SHFHWH, hEE, HERE,

[—Pfb bR 38 O W AE PE S B S 7 il ds K OV o f&E 71k, WM Z ORI,

FFE 2006-130825.

20) "Overcoming Liquid Hydrogen storage problem by Computational Materials Design
(CMD)”, R. Muhida, W. A. Dino, H. Kasai, 2006 International Workshop on Science and
Engineering (Osaka Univ-ITB-De La Salle University-Croatia University), 17 May 2006,
Department of Applied Physics Osaka University, Japan.

21) "Potential Energy Surface (PES) for Reactive Ion Etching (RIE) Cluster model of
reactive ion etching (RIE) on FeNi Cluster "
R. Muhida, M. David, S. Matsumoto, W. A. Dino, H. Akinaga, H. Kasai, H. Nakanishi,
61th (spring) The Physical Society of Japan (JPS) annual meeting ,
27-30 March 2006, Ehime, Japan.

22) "Rreactive ion etching (RIE) of an interaction between FeNi4 cluster and CO ions -
Molecular orientational effect-"
R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,
Workshop of 21st COE for young scientist in Japan ,
17 March 2006, Osaka University , Japan.

23) "Liquid Hydrogen storage problem: Increasing o-p H2 conversion yield”

R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,
The 3rd workshop on environment and Energy (WEE 2006)
8-9 March 2006, Nakashima center, Osaka, Japan.

24) "Hydrogen storage problem: Increasing o-p H2 conversion yield”
R. Muhida, M. M. Rahman, W. A. Dino, H. Kasai, H. Nakanishi,
Hanoi University of Science-Osaka University Scientific workshop on material science
2006 15 February 2006, Osaka University, Japan
25) "Overcoming hydrogen storage: Increasing o-p H2 conversion yield”
R. Muhida, W. A. Dino, H. Kasai, H. Nakanishi,

— 185 —



JAEA-Review 2006-025

2006 International Science and Engineering Workshop De La Salle University-Manila,
Philippines — Osaka University, Japan
Osaka University, 2-3 February 2006, Osaka University, Japan

26) " Cluster model of reactive ion etching (RIE) of interaction between FeNi4 cluster and CO
ions" ,R. Muhida, M. David, S. Matsumoto, W. A. Dino, H. Akinaga, H. Kasai, H.
Nakanishi.,6th International Conference on Reactive Plasma and 23rd Symposium on
Plasma Processing (ICRP-6/SPP-23), 24-27 January 2006, Hotel Taikanso, Matsushima,

Sendai, Japan.

27) "Overcoming hydrogen storage: Increasing o-p H2 conversion yield”
R. Muhida, W.A. Dino, H. Nakanishi, H. Kasai,Asian Physics Symposium 2005 (APS
2005), 7-8 December 2005, Grand Aquila Hotel, Bandung.

28) "Magnetic properties of Vn(C6H6)n+1 (n=1,2) " R. Muhida, W. A. Dino, H. Kasai, H.
Nakanishi,International Symposium on Surface Science and Nanotechnology (ISSS-4),

14-17 November 2005, Omiya Sonic City, Saitama, Japan.

29) "Ortho-para H2 conversion induced by inhomogeneity of spin density distribution. -
Fe(OH)3 vs Mn(C6H6)2 clusters",R. Muhida, W.A. Dino, H. Nakanishi, H. Kasai,
45th Vacuum Society of Japan Annual Meeting ,9-11 November 2005, Gakushuin
University, Tokyo.

30) "Increasing o-p H2 conversion yield using molecular orientation of H2 on surfaces and
inhomogeneity of spin density distribution”,R. Muhida, W. A. Dino, Md. M. Rahman, M.
David, H. Nakanishi, H. Kasai, K. Fukutani, T. Okano
The International Fuel Cell Workshop 2005,23-26 September 2005, Kofu, Yamanashi,

Japan.

31) "Local magnetic moment of V(C6H6)2 -ab initio study-"
R. Muhida, H. Setiyanto, Md. M. Rahman,W. A. Dino, H. Nakanishi, H. Kasai,
60th (autumn) The Physical Society of Japan (JPS) annual meeting ,
12-15 September 2005, Doshishou University, Kyoto, Japan.

32) "Increasing o-p H2 conversion yield using molecular orientation of H2 on surfaces and
inhomogeneity of spin density distribution” R. Muhida, W. A. Dino, M.M. Rahman, H.
Nakanishi, H. Kasai, International workshop on Condensed Material Theory XXXIX
(CMT29), 13-16 September 2005, International Institute for Advanced Study (IIAS),
Kyoto, Japan.

33) "Effect of inhomogeneity of spin density on ortho-para H2 conversion yield on M(C6H6)2
(M=Mn, Fe, Co) clusters",
R. Muhida, H. Setiyanto, Md. M. Rahman, T. Kishi, W. A. Dino, H. Nakanishi, H. Kasai,

— 186 —



JAEA-Review 2006-025

International Symposium on the Manipulation of Advance Smart Materials (ISMASM
2005),26-27 May 2005, Nara-Ken New Public Hall, Nara, Japan.

34) "Change in magnetic properties of multiple-decked sandwich clusters: M(C6H6)2
(M=Mn,Fe,Co) induced by H2 ",
R. Muhida, N. B. Arboleda, T. Kishi, M. Tsuda, W. A. Dino, H. Nakanishi, H. Kasali,
60th (spring) Physical Society of Japan (JPS) Annual Meeting ,
24-29 March 2005, Tokyo University of Science, Noda, Chiba, Japan.

35) "Ab initio study for a chemical reaction between metal transition ions (Cr and Fe) and
NaDDC (Sodium diethyldithiocarbamate) ",H. Setiyanto, R. Muhida, Md. M. Rahman, W.
A. Dino, H.K. Dipodjono, T. Kishi, S. Matsumoto, H. Kasai,
Journal of the Vacuum Society of Japan, 49 (2006) 137-141.

36) "Ab initio study for structure, electric properties and light emission of linear-trans-
quinacridones ",A. Susanto, R. Mozo, R. Muhida, T. Kishi, M. M. Rahman, W. A. Dino, H.
K. Dipojono, H. Kasai, The European Physical Journal D 38 (2006) 199 - 201.

37) "Molecular orientation dependence of ortho-para H2 conversion on Fe(OH)3 cluster
induced by hyperfine contact interaction ",R. Muhida, M. David, Md. M. Rahman, W. A.
Dino, H. Nakanishi, H. Kasai, K. Fukutani and T. Okano, The European Physical Journal
D 38 (2006) 99 - 101.

38) "Ortho-para H2 conversion on multiple-decked sandwich clusters of
M(C6H6)2(M=Mn,Fe,Co) induced by an inhomogeneity of spin density distribution",
R. Muhida, H. Setiyanto, Md. M. Rahman, W. A. Dino, H. Nakanishi, H. Kasai, K.
Fukutani and T. Okano,
Thin Solid Films 509 (2006) 223-226.

39) "Density functional calculations for an adsorbed H2 on Fe(OH)3 by considering
molecular orientation of H2 "
R. Muhida, A. Susanto, T. Kishi, T. A. Roman, W. A. Dino, H. Nakanishi, H. Kasai,
Journal of the Vacuum Society of Japan 48 (2005) 205-208.

40) "Density functional theory investigation for one-dimensional organic-metallic
multiple-decked sandwich model",Md. M. Rahman, R. Muhida, W. A. Dino, H. Nakanishi,
H. Kasai, Journal of the Vacuum Society of Japan 48 (2005) 232-234,

41) T.Nakamura et al.,
“Electron lateral transport and surface field generation by oblique incident laser pulses”,

35th Annual anomalous absorption conference, Fajardo, Puerto Rico, June 26-July 1,2005.
42) T.Nakamura et al.,“Hot electron generation by laser-cone interaction”,

Proceedings of 4th International conference on inertial fusion sciences and applications,

— 187 —



JAEA-Review 2006-025

Biarritz, France, Sept.5-Sept.10,2005.
43) T.Nakamura et al.,“& 78 L —H —|2 X 2 BERIERGHE 231 5 E£ 1 E 7 IE”,
HAMELARE 61 MR R=, RILIRSE, 2006 43 A 27 H~3 A 30 H.

44) T.Nakamura et al.,

“Generation and transport of fast electrons inside cone targets irradiated by intense laser
pulses”,Laser and particle beams, Vol. 24, pp. 5-8, 2006.

45) "Is the Beckmann Rearrangement a Concerted or Stepwise Reaction?

A Computational Study". Yamabe, S.; Tsuchida, N.; Yamazaki, S. J. Org. Chem. 2005, 70,
10638-10644

46) "Symmetry or asymmetry in cheletropic additions forming cyclopropanes.",

Shinichi Yamabe, Noriko Tsuchida, Tsutomu Minato and Takahisa Machiguchi, Theoret.
Chem. Accounts, 113, No.2, 95-106 (2005).

47) "Gas-phase ion/molecule reactions in C5F8", K. Hiraoka,* K. Fujita, M. Ishida,
T. Ichikawa, H. Okada, K. Hiizumi A. Wada and K. Takao, S. Yamabe* and N. Tsuchida, J.
Phys. Chem. A, 109 No.6 1049-1056 (2005).

48) "Reaction Paths of Tautomerization between Hydroxypyridines and Pyridones",
N. Tsuchida and S. Yamabe*, J. Phys. Chem A., 109 No.9 1974-1980 (2005).

49) "Reaction Paths of the Water Assisted Neutral Hydrolysis of Ethyl Acetate",

Shinichi Yamabe*, Noriko Tsuchida and Yousuke Hayashida, J. Phys. Chem A., 109, No. 32,
7216-7224 (2005).
50) "Tropone is a mere ketone for cycloadditions to ketenes", Junko Okammoto,
Shinichi Yamabe*, Tsutomu Minato, Toshio Hasegawa and Takahisa
Machiguchi*, Helvetica Chimica Acta, vol. 88, 1519-1539 (2005).

51) "Revisiting Hydrogen [1,5] Shifts in Cyclopentadiene and Cycloheptatriene as Bimolecular
Reactions", Shinichi Yamabe*, Noriko Tsuchida and Shoko Yamazaki, J. Chem. Theory
Comput., vol.1, No.5, 944-952 (2005)

52) "A new mechanism for the addition of alcohols to disilenes revealed by DFT and ONIOM
calculations". Yamabe, S.; Mizukami, N.; Tsuchida, N.; Yamazaki, S. Organometallics,
submitted.

53) N. Ozawa, T.A. Roman, H. Nakanishi and H. Kasai,

“Quantum states of hydrogen (H, D, T) atoms on Cu(1 0 0) and (1 1 0) surfaces”,
Surface Science, in press.

54) “Polybutylene terephthalate on metals: a density functional theory and cluster models
investigation”, Melanie David, Hideaki Kasai, Naoki Ando and Masanori Naritomi, J. Phys.:
Condens. Matter, 18(2006) 1137-1142.

55) “A density functional theory-based investigation of adhesion of poly(butylene terephthalate)

— 188 —



JAEA-Review 2006-025

on aluminum”, Melanie David, Tanglaw Roman, Wilson Agerico Dino, Hiroshi Nakanishi,
Hideaki Kasai, Naoki Ando and Masanori Naritomi, Thin Solid Films 509 (2006) 215-217.

56) “A Theoretical Analysis on the Interaction Between Tin(I) Porphyrin and Platinum and the
Electronic Characteristics of Their Reaction Product”, Dy, E. S. and Kasai, H., Chemical
Physics Letters, 422 (2006) 539-542.

57) “Characterization of Platinum Porphyrins and Its Interaction with Oxygen by Density
Functional Theory”, Dy, E. S., Kasai, H., e-J. Surf. Sci. Nanotech., 3, 2005, 473-475.

58) “Characterization of the Im-(Im)PorFe Bond by Density Functional Theory”, Dy, E. S. and
Kasai, H., Thin Solid Films, 509 (2006) 212 —214..

59) “Bis(histidine)/Bis(Imidazole) Heme Complex—Polymer Electrolyte Fuel Cell Application
as an Alternative Cathode Electrode Catalyst”, Dy, E. S., Dino, W. A., Tsuda, M., Kasai, H.,
e-J. Surf. Sci. Nanotech., 3, 2005, 233-236.

60) “Polybutylene Terephthalate Adhesion on Metals: A Density Functional Theory
Investigation”, M. David*, T. Roman, W. A. Dino, H. Nakanishi, H. Kasai, N. Ando, M.
Naritomi, 46th Annual Symposium of Vacuum Society of Japan; November 9-11, 2005,

Gakushuin Unversity, Tokyo, Japan

61) “A Density Functional-Based Investigation of Adhesion of Poly(Butylene Terephthalate) on
Aluminum”, M. David*, T. Roman, H. Nakanishil, H. Kasai, N. Ando, M. Naritomi,
International Symposium on the Manipulation of Advanced Smart Materials (ISMASM) 2005 ,
26th and 27th of May, 2005, Nara-Ken New Public Hall, Nara, Japan

62) “A Study on the Adhesion of Polybutylene Terephthalate on Metals”, M. David*, T. Roman,
W. Agerico Dino, H. NakanishiA, H. KasaiA, N. Ando, M. Naritomi, The Physical Society of
Japan 2005 Autumn Meeting, 22pYE-12, September 22, 2005, Doshisha University,
Kyotanabe Campus.

63) “A novel neuroglobin-based oxygen storage device”, Eben S. Dy * and Hideaki Kasai,
International Symposium on the Manipulation of Advanced Smart Materials, May 26, 2005,
Nara-Ken New Public Hall, Nara, Japan.

64) “Interaction of Oxygen with Neuroglobin-based Heme Nanomaterial”, Eben S. Dy* and
Hideaki Kasai, Sth OU-DLSU Science Research Workshop, August 1-5, 2005, De La Salle
University-Manila, Philippines.

65) “Manipulation of Heme-Oxygen Interaction by an External Disulfide Bond”, Eben S. Dy*
and Hideaki Kasai, The Physical Society of Japan 2005 Autumn Meeting, September 21,
2005, Doshisha University, Kyotanabe Campus.

66) “ © Adsorption on Cytochrome C Oxidase”, Muneyuki Tsuda*, Eben Dy, Melanie David,
Hideaki Kasai, 23rd European Conference on Surface Science (ECOSS-23), Berlin, Germany,
September 4-9, 2005.

— 189 —



JAEA-Review 2006-025

67) “The Density Functional Study on Pt Porphyrin Oxygen Sensors”, Eben S. Dy* and Hideaki
Kasai, 61th Annual Meeting, The Physical Society of Japan, (H AWYELF2 & 61 [FI4EK
K%3), March 28, 2006, Ehime University/Matsuyama University, Japan.

68) “The interaction between tin(Il) porphyrin and platinum and the electronic characteristics of
their reaction product”, Eben S. Dy* and Hideaki Kasai, Satellite Symposium of XIlth
International Congress of Quantum Chemistry, Material-oriented Quantum Chemistry, May
28, 2006, Senri Life Science Center (SF SCIENCE HALL), Osaka, Japan.

69) “The Interaction Between Tin(Il) Porphyrin-Platinum and O,”,

The 2™ International Workshop on Oxidation Reactions, Eben S. Dy* and Hideaki Kasai,
20054F H3k 21 COE F /AU R TH—T 4,
Spring8, JAERI-CMD, OU Joint-Seminar, May 30, 2006, Icho Kaikan.

— 190 —



EBRHEAL R (SI)

# 1. ST JEAHNL # 2. AN Z TR SN B ST HT O] # 5. ST HEuHGE
Al SI JEARHAL P SUREAHG M| peoHER | RS |RHC | HeoHER | WS
A | EE - = el ek w0 2 # Y [ 1w |7 ] d
= Ex =1+ n ti L 0 [ | z 10 |2 v F o
jo = o & >z % A — b b m 08 = 2 % E 10° |z y o
= B|Fa s 74 kg Wox o, W EA — b oA E OB /s 5| s p " ;471:1
I ml @ s P # A — h BB E B e L D I B "
& w77 e e 2 — oA owl U AN I U A B
P JA A G CEREE) |F075 EEA— MY ke/nd L ! IR N L B
[Ny BRMR LR |32k A— MrEx e s 54| w'/ke 10° (A A M |0t | Z7=AN f
A g L W ETUSTEEHF A= R A TS =1 I S IS T P N
ot El v 7 T ed B R0 ST ST A= A/ 10° |~ 27 K n 102 [ 7 M 2
(mEED) EEE VEN ST A — kY mol/m’ A J1|  da w* 13 7 M v
Wi B\ h T 7wV A — hv| cd/m?
JE r FH G o) 1 1
I, . % 6. [EBRELR & GF S S EREHMRIC R S 72\ B
*3. Iﬁlﬁ?@%ﬁ?k%@ﬁ&ﬁ(7>EEFT§(<_J‘1’VL‘§ET#[LJ${\L R == SRR
w1 S1 "A'Ei‘?@’ — 4y min |1 min=60s
JERVA Y S g fmmsgiﬁ_cté 51%23:2?&\/}7&‘_&5 [ h  [1h =60 min=3600 s
= — FERSEERC —= E d (1 d=24 h=86400 s
3 i fil 275072 o g P S O S
= - w~" T Tl h mem 5y 1’ =(1/60)° =(x/10800) rad
: % B Y S ﬂ‘ > |17 =(1/60)° =(x /648000) rad
, = mke s Uy kv 1. L|t1=1 de=10"n"
£, i hps &2 | Pa N/m? m'ckges? 8% t E:iogmkglo "
TRAF—, R, BEY 2 — | g Nem kg s F—% Np |1Np=1
T o, feH Ky v KW J/s nekges” ~L B |1B=(1/2) In10 (\p)
E Mo, B R OHE[ZZ — =7 v c s+ A
wiE (BE) , &EN|R v b v W/A n’ckges® A
woo® & W7 7 7 N F c/v w2 kgl - st A7
& e Fiis il — 4l Q V/A ? Sap . .
RIS [ SR A;v MoK A #7. EBEAR L S LICR S RV ET
. 2o . , CRe s STHUL TF SN A BBNERIICEDND L0
5 g = e Wb Ves m ckges A — YTy Ry
W i+ &% il = 2 5 T W/ kg -s?e A _ %Tf]‘ L5 | SI B Th %biiﬂéfﬂﬁ
PR A B N R Wb/A kg ?eA? B F A Pl oeV leV=1. 60217733(49) X 107
vy oy 2R Eeroeame K B R EERA] u o |1u=1. 6605402 (10) X 10 kg
n swr — 2 o n ed » sr© e m? - edeed KX H 7] ua Jiua=1. 49597870691 (30) X 10"m
He v 7 Al 1x 1m/m? Zem?ecd=m?-cd
(HOHPERRED) St~ 2 v | Bg v e
W 1, B A ROV y
b, p—~7 v A w J/ks mes #£8. EBRITRICIES 2V ER AR
ARE R, JEUREY . Pr &N D Z Do HAL
=N JUR S E=RNIN=N Ry 8 - - — - —
e B s 1/ke mes Bl 5| SRR ChLLSNAKE
- . W ] 1 f§H=1852m
Q)T VTV ROAT T VT v OERIE, RIUKTETH TR STMEEZ b oo fE K J v b 1/ v b=1fRmER=(1852/3600)n/s
il ) &%@%ﬁﬁ%&@% LG ELTHIERS D, MNEMETIES L EDNL D00 7 — Mooa |1a=1 dam’=10"n’
im FER4DFEINTOD, o N R ~ 7 % — M ha |1ha=l hn’=10'n’
v Ig%d‘c- e fﬁﬂ;%égnf Caﬁrad&vsm)m“bhéﬁ)‘ At e LT Ez e LT B — JU| bar | 1bar=0. 1MPa=100kPa=1000hPa=10"Pa
( P TEAR . I ; e FrrAba—n] A |1A=0 110"
OPPEETIH, AT TVT v OAHEREsrZBMOELTOPIZZEDOE EHEFFL TN D ~ _ A b |1 be100fm210 %0
() Z O, FlE LTIV AT Y ZAEMCO X S ICSHEEEZ > THWLTH B, ==
F4. BALOPICEEGOHHE ZOME OS2 ETeSTHNL AL OH]
P SI_fHST B £ 9. [HA O ETeCCSHLNL HLAL
- 8 S 0 B TR T LB | I Ch b b SIS KR
o K W Pa-s kg s, S L 71 erg |1 erg=10" ]
oo ' — A v M=a—hrA—IF/ N-en ~kg - 5 7 4 dvn=10"
£ B e boA— A Nm kg s? - . ot I B
£ i 7 ¥ 7 v @ B rad/s m-m’ cs =g x Ll 1 P=1 dvn2~ s/cm;(; 1Pa - s
b m i EZ7 Y7 v rad/s' |mem!'est=s? N 7oA st Stnzlim /51070 /s
BT R, MM B[V MEES AR W fkees® 7 v A6 et
BMER, = bbb —|Ya—nmgrrey] K |iekeesioK! = )b A 7 » K| 0Oe |1 Oe ~(1000/47)A/m
HRMARE (LWER) |Va—rmxarInl ool oo ~ 7 A U oz W Mx |1 Mx C10°Wb
W B T v kon v —|rrey J/ (ke mes K A F 7| sb |1 sb =led/em’=10"cd/m*
%o T ox oA ox —|. . - T R M ph |1 ph=10"1x
. o N k .st. .
(= x 1% —) |77 ifiﬂm7i Jke - 57K # M Gal |1 Gal =lem/s’=10"m/s”
# = i %‘—Zéﬁﬁ)‘_ b W/ (m+K) |m-kg- stk
a0 — VST —
® # = x L X —;'L NS A= b J/m’ m'ekges?
E i [2) i sEr A =R Vn |nekeges?®ea! #10. [EBRHALIZE S 722 Ofo BEALO B
) . y—mrgihii—r s | 2 e ST BT b b s LA KR
1 T s C/m’m= e s e A ¥ = U —[cCi [10i=3.7x10"Bq
: Ay —nomrs 41— B Lo b R = 2. B
L N . A ICC N R 5 W rad |1 remnetrt0
B & K777 FgEA— b F/m v Al rem |1 rem=1 cSv=10""Sv
& T A~V —mA— kM Hm X B 1X unit=1. 002X 10 *nm
£ L T F A F Y a2 = EE I J/mol o i v ~| v [ly=1 nT=10"T
£ b v — |V a— e L _ Yox v A F =107 %W + m % Hz !
ES ’ /3; g ?}E h % B ;j BRI 1/ ol + k) n’kg+es? oK' mol” 7 oz 3 " i gr;(l‘)qwfmgo%m
R AR B (Xﬁ&@vﬁ) J—urE¥u/7h Cke |kg':s- A A=t VHEIT v b 1 metric carat = 200 mg = 2X10 'kg
% o\ ' s v A4 m OB Gy/s s b Ju| Torr |1 Torr = (101 325/760) Pa
% 5 G Oy bMEATZ YTl Wsr |n'em®-kgesPem®-kgrs”® o K & JE| atm |1 atm = 101 325 Pa
' 4 |V MRS A— BV 2 s = 3 _ by =] PJ —| cal
a " = Hlexrsory W/ - so) o ke s ke s S/ = S N R B TS T e

(5 7, 19984EX4ET)



EHEEE3100%
BHEE7T0%BERERALTVET





