JAEA-Review
@ 2007-055

SER 1 SEEAREEM#Y 257 AFIBAIC &3
5 AT L

Summaries of Research and Development Activities
by Using JAEA Computer System
In FY2006 (April 1, 2006 - March 31, 2007)

B AT LAERE

Information Technology Systems™ Management and Operating Office

VAT LFTERIZEEY Y —

Center for Computational Science & e-Systems

February 2008

Japan Atomic Energy Agency | HARFHIFFTHFEEE




AR LR — NIRRT TR EE SR EINCRIT T DR REE T,

AR = FDOAT WO EERHEFRICET 2 BWAbEE, Fidd UTBBWAEbE TS0,

ek, RUAR— NOEITH AR ISR AR — A <— (http!//www.jaea.go.jp/index.shtml)
LV REINTHET, ZOEPMEENRTIIILERE R o # —* TIEEEIC L 2B EHEAMA 1T -
TBYET,

T319-1195 Rk IR ARETAL SRR 5 FAR 2 &4 4
H AR 7 W FeBREHEAE  BFTE s e BRI 1 R
Eih 029-282-6387, Fax 029-282-5920

*T319-1195  FIRILIRETHEEAGEAS 7 AAR 2 M 4 A OKIE B SERR A AR

This report is issued irregularly by Japan Atomic Energy Agency

Inquiries about availability and/or copyright of this report should be addressed to
Intellectual Resources Section, Intellectual Resources Department,

Japan Atomic Energy Agency

2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920

© Japan Atomic Energy Agency, 2008




JAEA-Review 2007-055

SRR 18 4R
KIUGHERE S 27 2RI X 2 HF5ER R s

H A - IS8 BA J8 B
VAT LEHER YR 2 —
B 2T LEBLE

(2007 4% 12 A 19 A=)

A AR D TR > A 7 L3RR ¥ — T, A—"—arEa—X%F Lo
ETHRMFEM S AT A HAL, HRIFEZ T DL &b, FHEES AT AKX
v NT—J VAT LAOEREHZIT-> TN 5D,

AERAESRIL, AL 18 RIS IT D B ARIR A S FEBRA R M O RBUGH R S X 7 KT EBIT 5
FIHEBEZEF L, 2=V 0 ORI HBAEICE SO NS, FIH K RZ OREIZ W T
FLOLLLDOTH D,

A DRI (BE(E) © T319-1195 RHRIRETER B IEA 9 F R 2 — 4



JAEA-Review 2007-055

Summaries of Research and Development Activities
by Using JAEA Computer System
in FY2006 (April 1, 2006 — March 31, 2007)

Information Technology Systems' Management and Operating Office

Center for Computational Science & e-Systems
Japan Atomic Energy Agency
Tokai-mura,Naka-gun,Ibaraki-ken

(Received December 19, 2007)

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 JAEA computer system and the big users’
research and development activities by using the computer system in FY2006
(April 1, 2006 — March 31, 2007).
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4. REGTIEHABIC K DMFAR
41 BEMREYY -
411 FLUENT OJ— FICKDRERBICIRRDERNT

Analysis of thermal stratification phenomena using FLUENT code
W E
BUK &2 i st 7 v — 7
1. MAOHE (D !

BRI v B —BIK R R GE 7 Vv — 7 Tk, BKIF OBUK 1R ZE e VEC B 5
KT — & Z ¥ 572 OECD/NEAROSA 77 F&FEi L TV, FEBrLIITL
T CFD = — ROZRMBE~OmEHIMEORF 21T > T\ D, BEHEZRE IR OMRRIZIWNTH
Y 2 b—ya SRV RENER ARG 57001l KB R OfEHT 2 254
Fehn U EBRAE R & BT T 2 MmN BV . KENEAIFH R ORI HIZI AR IR Th 5,

2. MNEDORS - #BR :
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T, ZFERFOBLE MR OIREE S54RI L CldB ez Y ek R e 1572,

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

4. SEBEONBFE :
BERBELBZROMNTIZB W T, BEMRECITET V., BRFUEDORE L5 s
T EBAE R L OEIZ L Y FLUENT = — RO Ak oma a2 b 5,
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412 BEEBARREKE TRACY ZAHV\CERASHIRERRICRITD
R AIRE DERAT

Analysis of Dose Measurements in Criticality Accident Situation at
Transient Experiment Critical Facility, TRACY

Frwgy TE
BERBEY A o N 2 AR ZE 7 v — 7
1. MAOHE (D !
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3. NADER (FR. JURER. #mXH)
M. Murazaki, K. Tonoike and G. Uchiyama, “Measurement of Neutron Dose under Criticality

Accident Conditions at TRACY Using TLDs”  (#%F& 7€)

4. SEBEONBFE :
5l &Hix . TRACY EBROIENT 21T,
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413 JMTR [CHIT DRNERGIFHEREZE DRFIC@ITIZE I5HD

Evaluation of linear heat rate for development of fuel irradiation
test facilities in JIMTR
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3. MADKR (FR. TURER. #wXFH) !
(1) PRk 18 4R /KPR i A s . R 19423 A
(2) T. Nakamura, “Irradiation Test Plan in JMTR”, Fuel Safety Research Meeting 2007, May 16-17,
2007/1baraki
(3) J. Ogiyanagi, “Development of Power Transient Test Facility in JIMTR”, Fuel Safety Research
Meeting 2007, May 16-17, 2007/Ibaraki

4, SEONABFE :
PRk 19 R BRSNS RBELE OREMIERGT 21T O TETH Y | BEFNAEZRBLL T, 5l
& foe & RBRBREE DR JTREAT & OSBRI O FUGS EE AL FE 27 T2 TETH D,
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4.2 SGimERHRtEYY—
421 20YV7+17)?Co/CeOEEMDEFYIalb—y3ay
Quantum simulations of frontier Co/C60-composites

Pavel Avramov
Sl EERT T o 2 — - MRS ERR I N —T
1. NAOHE (X)) :

The main features of the local atomic structure of novel Cox/C60 (x<2.8) complex mixtures were
studied by ab initio B3LYP/6-31G* method for a set of low and high energy Con(C60)m (n=1, 2,
m=2, 3) clusters in low and intermediate spin states. All relative energies were calculated taking into
account the basis set superposition error (BSSE). For the n=1 isomers the spin state S=1/2 is
energetically preferable whereas the low energy isomers of n=2 have an intermediate spin state of
S=1. The n2 (6-6 edge of C60) type of cobalt ion coordination is preferable for both n=1 and n=2
cases. The n2’ (coordination with 6-5 edge) and even the n5 (C5 fragment) types can serve as low
and high energy intermediates for cobalt ion’s migration around the C60 cage. Formation of cobalt
dimers can be the final stage of evolution of Cox/C60 atomic structure approaching the equilibrium

atomic geometry.

2. NAROAS - R :

In the simplest case of the Co(C60)2 complex 70 possible isomers in low and intermediate spin
states have to be calculated. In the case of more complex Co2(C60)2 structures the number of
possible isomers in different spin states becomes equal to several hundreds. The conditions of the
synthesis of Cox/C60 composites using atomic and molecular beams imply that all possible types of
local atomic structure could be formed during the experiment. During or shortly after the synthesis
the atomic structure of the species can evolve to get relatively stable positions of cobalt ions and
C60 cages. A migration of Co ions around and between the fullerene cages is the most probable
mechanism to achieve some stable structures. It is necessary to note that the presence of one or more
transition metal ions in the systems requires the usage of modern, accurate and, because of this,
expensive ab initio DFT methods and basis sets to calculate the atomic and electronic structure of
the species. According to the rough estimations for each single calculation of the Con(C60)m cluster
it is necessary to spend several hundreds of CPU hours of modern supercomputers.

In the Tables 1 and 2 the lower energy isomers of Co(C60)2 and Co2(C60)2 clusters are presented.
For the n=1 the low spin state (S=1/2) is energetically preferable whereas the low energy isomers of
n=2 systems have intermediate spin S=1. It was shown that the n2- (6-6 edge of C60) type of cobalt
ion coordination is preferable for both n=1, 2 cases. Based on the theoretical results the existing
indirect and limited experimental structural data for the Cox/C60 species was confirmed and the

atomic structure of the composites was completely and accurately described.
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Table 1. Type of coordination, structure and relative energies (kcal/mol) of Co(C60)2 and
Co(C60)3 clusters. Left/lower carbon atoms are in black, cobalt is in red. The right/upper
carbon fragments are shown in green/blue.

Type of General view Closest cobalt Relative Energy
coordination neighborhood (kcal/mol)
/i ® 15.2
2,2, 2 .

/1/ h
7o W 133
3 C-C bonds

.0
s % 0

Table 2. Type of coordination, structure and relative energies (kcal/mol) of Co2(C60)2 clusters
in different spin states.

2.2, 2. >
T 19.1
(8=1)
et 94
(5=D)

2,..2,.2. .2

/g
mennny 0.0
(=1

Based on the B3LYP/6-31G* calculations of the linear Co2(C60)3 clusters of different types of
coordination it was shown that the n2’- (coordination with 6-5 edge) and even 1n5- (C5 fragment)
types can serve as low- and high-energy intermediates of cobalt ion migration around the C60 cage.
The migration of the second cobalt ion approaching the first one proceeds through the set of isomers
and intermediates. The energy difference between the initial Co2(C60)3 position (35.3 kcal/mol)
and the highest energy intermediate (49.2 kcal/mol), located exactly in the middle of the reaction

pathway, is equal to 13.9 kcal/mol. The following approach of the second cobalt ion to the first one
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leads to consequent decrease of the energy of the system. After formation of the cobalt dimer one
C60 can be removed from the Co2(C60)3 system with formation of some Co2(C60)2 isomers. The
formation of the lowest two energy Co2(C60)2 isomers (0 kcal/mol and 9.4 kcal/mol) of n2:12’ and
1n2:n2 types of coordination (see Table 2) can proceed through the same intermediate state (43.5
kcal/mol). The absence of Co2(C60)3 clusters in mass-spectra of Co/C60 composites confirms the
instability of the species. Formation of cobalt dimers can be the final stage of evolution of Cox/C60

composite atomic structure approaching the equilibrium atomic geometry.

3. MADOHR (FR. JURER. @®XEH) !
a. Publications

1. Avramov P.V., Naramoto H., Sakai S., Narumi K., Lavrentiev V., Maeda Y., “Quantum Chemical
Study of Atomic Structure Evolution of the Co,/Cgy (x<2.8) Composites”, J. Phys. Chem. A, 111,
pp-2299-2306 (2007).

2. Sakai S., Yakushiji K., Mitani S., Takanashi K., Naramoto H., Avramov P., Narumi K.,
Lavrentiev V., “Tunnel magnetoresistance in Co nanoparticle/Co-Cgy compound hybrid
system”, Appl. Phys. Lett. 89, 113118 (2006).

3. Avramov P.V., Sorokin P.B., Fedorov A.S., Fedorov D.G., Maeda Y., “Band gap
unification of partially Si-substituted single wall carbon nanotubes”, Phys. Rev. B74,
245417 (20006).

b. Presentations

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

2. Pavel Avramov, AV, k], "SiE—HE, Vasily Lavrentiev, RijH{EY)

[Cox/Ceo LB (x <2.8) DJFFTHIZRIRT - BHEIE DB FELINLBIEIEIC K HEHA
5 54 Al H W E AR CRE A A . AT, 2007 4F 3 1 27 H

4, SEONATE :

Based on the investigation described above a set of cluster models of complex mixtures of
nc-Co/C60 composites are under the study using DFT PBEO potential. The models consist of
nanocrystalline cobalt units containing 3-15 cobalt atoms (effective size 1-2nm) and 1-3 C60 cages.
For the sake of comparison the electronic structure of pristine cobalt nanoclusters (3-15 cobalt
atoms) has been calculated. It was shown that the spin state of the species is determined by the
number of cobalt atoms constituting the nc-Co part and number of C60 cages bonded with the nc-Co
core. The decreasing of the number of cobalt ions in the nc-Co part leads to increasing of the
number of unpaired electrons per atom, whereas the formation of the complex bonds between the
nc-Co part and C60 cages decreases this value. The quantum chemical calculations will be used to

find the optimum composition of the nc-Co/C60 to achieve the optimal magnetic properties.
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4.3. RFNDER T FHITELPT
431 BE - ZEKEFEZZSE LIS 3 KTV aisERET I—

Three-dimensional reactor kinetics code taking account of time
and space

mis HRE
R AT AN - LRk L —T7
1. MEOHMZE (84D :
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IR AT A4 (VHTR) OWFFERFEIIE T 2720, JFOEREMT = — N2 BT 5, F
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Burnup calculations for HT TR fuel blocks using Monte Carlo code
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Calculation of fission yield by selective channel scission model
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Development and verification of distributed rainfall-runoff model
for estimating contaminant transport in terrestrial environment
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Development of particulate matter migration model in the Ocean
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Water cycle simulation by coupled atmospheric, terrestrial, and
oceanic models
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Preliminary analysis of high Reynolds number turbulent flow in FBR
primary cooling system
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Numerical Evaluation of Spacer Effects in Boiling Water Reactor
Using MPS method
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Development of numerical method for prediction of heat removal
limit in BWR core
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Tight-lattice Rod Bundle: V - Large Paralleled Simulation" , Proceedings of 15th International
Conference on Nuclear Engineering (ICONE15), April 22-26, 2007, Nagoya, Japan
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Numerical Evaluation of Fluid Mixing Phenomena in Boiling Water
Reactor Using Advanced Interface-Tracking Method
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Dose evaluation of aircrews and astronauts using the PHITS code
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Calculation of Secondary Neutron Spectra from Thick Targets by
Heavy-lon Incidences
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YRR, BT AARETHY, JRAE-R RS O R RICIT &5 1B J17(QMD)
B A2 LT\ b, QMD BRI, FRAENOT X TOEFMICE T 2 HMHEERZ%
ELoD, FETOEBLRHBREIED, 207, RAZEMRT 2 FEICEKEL
T, AEMLEL 25, ZEORL D EMICR LT, QMD RS < PHITS OFHH
ERITT D010, KREGFEEIC X2 BEREMD O K2 RRESLEL 725,

2. MNEDORAS - R :

FHEIL, PC 7 T A% B %A 7 Appro HyperBlade @ 24CPU i #1112 & - T 3jifi L 7=, PHITS
TlE, K FE%EHE IS Boltzmann FRRRAEL T AN 0B L VR, JRF-JR RS
FHEIT QMD R Z WD, ¥ —47y PNTAER LR TIE, Z O AEEICRE S
NI HERIC B W R s b,

M CEREERRE T, RRCERA LY 7y NOMEROEATEREZ AL, 20
H—77y MM B EA A2 NS LTz, FRHE2B S0 U > 2RO H e 2 %
EL, EBRAER LIS LA EICEE L, X 21%, 400MeV/nucleon @ Fe A 4 A&t
WZBIT RS —5 > ML OHRPETAERARZ ML Th D, EfEH PHITS OFHHEME, ~
— 7 INEREART, MHFILEV—FZRLTEY, FRCAIFAEEKICET 2510
F—T—LEFHHRL TS, Z0OZ L1E, QMD BRI\ TR TN TOD Fermi &) &%
ERE LI OB EUNCHERE CE CWD 2 EEaRT, ARIFEORMEIZ LY, PHITS 28
JEW T R R —FEHIIC BN T, B A ARSI B TR A LR RS R
SRR TE D Z LB hotz,

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

Daiki SATOH et al., “Reevaluation of secondary neutron spectra from thick targets by heavy-ion

incidences”, Nuclear instruments & methods in physics research A ($¢FiH) .
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4., SEBEONBFE :
P A SICBIT AT R O v~ BOAEREICETA Y I 2 L— g VT
FHEL TS,

200

150 =

100 =

50 -

o + %v
= T " e ' ”'-.o-
1: PHITS |2 £ % 5HEMAR 2 4001\/;:;;1‘0-Ieon ® Fe K;Mjﬂﬁﬂim

IZB1T% C, Al, CukU'Pb #—7%7 > kh»
bORMEFER AT v



JAEA-Review 2007-055

4313 TCABEKBRD S VIPINIHITD
Np-237 ¥V J)URMEME D&

Analysis of Reactivity Worth of Np-237 Sample in
Water-moderated UO2 Fuel Lattices at TCA of JAEA

BH . HRE OE
JF- 70 FE R L Ze 5 PR R R AT B 38 7 L — 7
1. NAOEE () :
BEm LSV U PEBEFEY) (HLW) %P5 & LTl D Np-237 2 7 7 VIREHTEAIN L T
THLW &ARJ ), TEBRBEEE, RHFMIF.OOME] B IO BROGEILBIREMMEEZ G5 Pu
Rk &R T % Protected Plutonium Production(PPP)XF DM & DRRET Y, HUR T K%
DELTTOR TS, TO—EBE LT, Np-237 BIBRERERTE LI 1T 2l &
L T Np-237 SO EERFME D TR LRI & 3 2 72 012, i J)R A D8 /K B U SR BRAE
TCA IZHEEE S NI HFMET AT VIS RFBIT IR D 6 DOIFLNIIIT D Np-237 o
IV O RS EEAMAB TN E FEBR & fRAT LT, 2 OFRTITI, T 7OV B D Sl TRk % RERR I A5
BRI~ RV X —E T v niEE Wic, YU TN S 7 OG AT E A Y
VIR D6 L NG RO FENEEROZLVIHET L Z b, MEHEEDO RWGHERS
RE/FD 2O, RAGHREIC X2 RFRID O KB RHERNLETH o7,

2. NEDORS - #BR :

FEERIE AKHRBMARE LE(V/ V) % 0.56~3 SRR < 2L & 8726 2D TCA 7 7 U IF.LD
Ha (2 Np-237 BRfk ¥ (23g) 24 AN L. DY > 70O BUGEE 2 3375 1~3%(2 0 L)
THELZbDTH D, ZOfENT % JENDL-3.3 K7 — 4 Z VW= RV —F T h
b 3— K MVP TiTo 7=, 17

DA RE L TR R ORIz 12 L 1
TNERAT DAL Linnig 1~1 i I % % §
BOHLTHREA M) =SB | (9] T t G0)
RIEDHE &> TEMGER  © 05 | 0 f N f
N P A S B SRt 7
VISR R R S~ 05 | O O L
17%@20 LW Tz, b “t 0.5 " s 2 25 3 a5
DEHRIT, WHIFHRE Altix3900 V/VE

® 32CPU N L 0 FEhi L7, K1 Np¥ o 7 U R FE A A E O fAT il 5

FRMTHRS B(GHEE & EBE DO C/E) 2K 1 127" T, C/E OEEITERBELEL T H /L0
AHROMEREZ AR LTE B DT, 6~17% Lo, WTROFLIZEN TS, £k &G

IR OWNERIE, GBS ERR 17 2 2T DEANBRRE AL TIROIEBIEH 2 A 5 Pu 24T
D HOFHE AR EANBR IS ) (H18 4R DR TH 5,
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BUTRAEREAN T L=,
3. MADKE (xR, JURER. #HXH)
B, AREIE, ZEIGECHN, FRBEIERT TTCA BKEGE Y 7 0BT 5D Np-237 ¥
VOGS AT OB E & FENT I B AR )52 2007 RO RS, DEARE
4, SEONRBFE :

EUTANaRR ARG L. Y T VRS FEAE R R O SRS & FEBRE L & R L
JVETH ESHE S,
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4.3.14 KR MOX MAsigFZiRE LI FCA IPIMWCHITD
288U R v TS —RINERDOEEREE

Analysis of 228U Doppler Reactivity Effect in FCA Cores Simulating
Light-Water-Moderated MOX Fuel Lattices

g R, RIS Rl
EZRREHAN BRI 7 v — 7
1. MAOHE (D !

BRI MOX JREC D 20 R v 7T — UGB B BT 2 — RV AT A ROk
F—HDTPHREZFIMT 22 L2 HME LT, FCAIZBWTHIE L PU Ky 77—
i FEE AT R 2 S0 U7, FRATICIE, BUT O mndide Je OVBA AR M TP AR VAT = — R o R
T L E R OT —4 JENDL-3.3 & Hv o, WifiEtt2— K& bERE & EROH (C/E i)
1. MOX 40Tt LT 0.96 725 1.06 OHiH & 720 | EERFEFZEOHPHN T I W —E 515,
T 22— R AT AT — X DM MR LT,

AEIE, 13, FIHORME) \TR LIEFERED S KEGHRERK S 27 20 HICBE S
HNEEEEDTEHLDTHD,

2. NADOAS - fBR :

FHET, EiC, WHIRHEE Altix3900 % VW CHEE L7, X 112 FCA JFLOFHEAER RZ
TTN) O—Bland, mEPEEERNT = — R 27 4 EXPARAM Tit, Fy 7 I —4
77w (4 1 9 ® Doppler sample) @ 70 HEREZIWTEAE 2 R 6O H BRI, LIS R /L X —FHIl T
D EICE MR EE = — F PEACO-X % HIV V) 300,000 BEOD = 1 L 3 —HEE IS X 2 3672
HE AT o7, WiEEHE o — K DANTSYS I L0 . KR P HRASE L, 1 kiESE
BIZEY Ry T I —RIGEEZ RO, 7, BApETIRffr = — R A7 A TiE, =L
F—107 FHTHES < SRAC 23— ¥ A7 A& flnT, Ry 77— v 7L 0L gD
FHECIL, SRAC 21— K'Y 27 AlZfii % PEACO L—F 4 (=3 /L —4 16,000 #F)
% LS T L —FEI T O E I UV,

FEREHT ORER (Ko 77 —2h R T 5 SUSE O 2 e 1 0L — 12k
% C/EfE5rn) X 2107, mdfF gt = — R 27 A (KH FR) & SRAC = — R
AT D W fATRE RIT. Ny 7T —ROSE O )L 2 — RS C/E fEIX 0.96
D5 1.06 OFPFA L 72V | EEBRERAEOHPANTIZIE—H L TWD 2 ENDnD,
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Z (cm)
86. 36 1.2 ‘
Empty matrix o FR
66. 04 ES O SRAC
60. 96 — = L ]
NU Block NU Block z '
45.72 § %
38 = i L R f """""""""""""""""""""" 7
Test zone| o | o [Z]| % 8 2
S|slelx]| = 2
13.0 : : %, g 2 5
' nall B S < I ]
B :é =125 2 09 _
7.5sma ”E ) s 3 1
ES ? S
S 4 midplane r
0 ~— = - =~ = ¥ o > — 0.8 b v 1 b 1 L
S zeS s f %% o | : ; 4 ;
o~ o @ ™ © [=+] o o
= Mean energy (keV)
r: 1.25 1.0, 0.75 (cm)
1 FCAMFLTOFREMAER (RZET V) 2 Ny 7T —RISETKT % C/E EsAh
nsh O = Jay .
3. AR (BR. JURER. @#®XH) !

» Masaki ANDOH, et al., “Measurement and Analysis of ***U Doppler Reactivity Effect in FCA

Cores Simulating Light-Water-Moderated MOX Fuel Lattices”, J. Nucl. Sci.and Technol. 44,
pp.537 (2007).

 LEREELRS . fh, “FCA & FHWTZ#R A7 RMVICEIT 5 20 Fy 77 —4 R0 llE (JLfFE

M

fiff%%) ”, JAERI-Research 2005-026 (2005).

SEONBFRE
i 0 & LB MOX BR/KIF 2 A5 L 7= FCA FEBRODMRMT 21TV AT TS O 3G 2
50

= I
<t
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4315 D52 —18E DNA ODFIHFEYIaAL—Y 3y

Molecular dynamics simulation study of cluster damaged DNA
including AP site and SoxoG

MO HET
TR R R B TR G 7 v —
1. MAOHE (D !

FRHRIZ & D DNA G ORI O O & SiX, BEN EMBNIIROEIPICE R L THRAET D
ZETHDHEZZLNTVD, 2O X ITHEOBENEELE LT DNAEEL 7 7 22 —18
BLEMEATND, 77 A —HBEBIZEEND > DOBBEIMEEREIC L VIEE 6,
BIETHLIN, BET L L TEEEZRET IREFFOZENVERICL D b2ro T 5,
a1 MEEREO S THEOMRIAZ HfF L T\ 5, BEREEOLE (DNA HE) i ~0
WANCIER L, AL, BMEE L 7 T A X —E{5D DNA OWE O ER~7-, AP
P A P 8AXY T T = THRINTZY 7 AKX —BELZFSDNA &, ZNEoOHHE
EEFODNA O FEI %Y I 2 b—3 a3 U&7V, DNAREER L, v 21—

a/%ﬁotmi%ﬂ%hmwvﬁwﬁwnmA%m > CEFERIZHATE DT, J]
I T I ThHD, 2T 7 BOFEEIT SR, REGHEEOWFIFHE 2RI H 2 02
nH 5,

2. NEDORS - #BR :

Vlal—ya I FENFEIalb—va Y7 U7 AMBERS & HV,
JTALBUVAT MNIBWTCHWHEFEEZToT2, YI2b—2a &7 RIELLTFD6
T TH D  AEDRVDNA, 84XV 77 = BG4 DNA, AP Y1 il
BEE2FODNA GiAa A2 C ffEH), 84X Y I/ T =L AP A D7 T AKX —HEE%
FF O DNA (AP %A FOSET A% 2 T _ffH), £ ZE110 DNA &Ky F CTHA, RaER
WHPEIZ I DB DA F 2 B THIHIMEE & Lo, ARG EZR L, R OIREA 300K,
JEJ)D3 bar 2725 X O ICEFHL L7z % 2 F /oo T 1Fy I ab—a U a To T,

DNA O E 27 LS T T 5 &, AP o b BUMIBRES CIIE AN R T 723 0 030 5
MBI~ 20~30 EAFR L Tz, 84X Y /T = BT, BERLOEA L il
LHEBENRONTZ, 7T AZ—HBETIZ. AP VA hOEERNRKEL, 8FTF VI T=

DFBIT AP YA b LT D /NS, AP VA FOES TE HIZEEIE Z D . DNA 2
Hi23 55 m s AP A MHUMBEOSGA LR C AN D Z LN ginolz, DED, 84
XV ITT=0E AP YA IR TR G AR LT5A . DNA OSFEEEEIL AP Y1
NORBELRS 2T DI ERbhrol,

3. MADKR (FR. TURAER. #wXFH) !
* Mariko Higuchi and Miroslav Pinak, “Molecular dynamics simulation of clustered DNA damage
site with DNA repair enzyme MutM?”, Fifth East Asia Biophysics Symposium and Forty-Fourth
Annual Meeting of the Biophysical Society of Japan, November 2006, Okinawa, Japan.
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* Mariko Higuchi, Miroslav Pinak and Kimiaki Saito, “Effects of Abasic Site and 80xoG Lesions
on DNA Molecule”, Jpn. J. Health Phys., 42 (2007) pp.166-173.

4, SEONATE :
77 A2 =BG ITHEMIRE 2 ODNA L EEMEMUM DY X = L— g U&7,
HEHEAAIRAED DNA IZBWT, 7 7 A —HBEOR LI ~5, £7-. DNA HEHAE
DEEIBFEIZ I T DNA OSHUIBRIREES AT 525, $HUIMTIET AP 14 F L0 &8RN K
EWVWETRITE S, DNASHUIW 2507 7 2 —HBEIZO N T L FEIIFY I a2 b—v
3 Y &ATV, DNA OFEEEE IOV TN 21T 9 TETH D,

Single damaged DNA cluster damaged DNA

i o Cox0C i 800G
(degree) ,, | l 00 (degree) . | 00 {-1 and +1)
10| 10+ |
SRR 13| (8 ML B 1L IV SIINaF i -
i i AR
0l m 20|
i —— o 0545 1'5(-1j * 7530 35 40

15 2’0'2‘5 30 35 40
_ AP site H(+1) Base pair
%§' it

> *‘?ﬁﬁ' Eq i) (PR

«i"#‘ k{%@g« A7

Single APsite(-1) damaged
DNA structure (1.3ns)

Base pair

AP sits.-‘IA
- ol (+1)
fg:?:}z V? oI 2 LR
Lt W G

Cluster damaged DNA(-1)
structure (1.3ns)

X (F) : 2 FNOEE DNA IZBIT HE_N—AXTHOAE (tilt)
B(F) : AP Yo FNEMOEE S, 77 AX—HBEEZLODINAD AT v g v b
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4316 DNADFICHEEULIZ KUY VINDED
DFINFHNIYIaL—Y3Y

Molecular Dynamics simulation of Ku protein binding with DNA
molecule

FEAS 53
[E SRR GERFFERT - A ne s B
PEREHY E KA - T8« R A8 - U S —
1. MAEOHME (84D :

HERLN O DNA 53 113 H & B L B X - CHEEE - BEEICEE 2 2T T 5.
Fexld, N OHEEEZZ T DNA B FPBEEMRICL > TEDO LI - e Ihdo
M, FICHBEALRN R FEEZ AV THRIEL TV 5. Ku Z > 7327 E1E Ku70 & Ku80 O 2
OOV T a=y bbb TR T DNA THEHE A A LT, EHYIET (DSB)
{E15 O EH 72§38 T & % non-homologous end-joining (NHEJ) i8F2 % Bi443 5. NHEJ (2351
% Ku % /87 BREGHR O T 1 ZZAEFR) - 43 T AR R FEERIC J 0 3 g 2 e S
NTWDEMN, ZOEROHVFDER TH D Ku ¥ /X7 EHBNED X 512 DNA Kz 785k LT
WD D EW ) BEICEE L THIREARAZR AN Z V. £ 2T, Ku ¥ /37 H O _HEH DNA
RIROFRHIAE 2 52T 5720, BEROFKE &Mt 07 — % %2 7812 Ku # v 737 8-
THHDNA D THEARERFI L, TNLICKH LT TEINSE (MD) Y2al—valE
Totz. REMITKSFEMATZREEAAMD a2 —rak, £/ B
DA —H—"TITH = OITiF, WIHL ST KRB S AT A2 K 5 RO 3 M3
(272 %, ARFFETIX, ESZEYYEMTFERT BAGReE BEE . I KOVH KR BH S8 B fich
KRB ERATAFSE 7 v — 7 D3 IEE CRFFE 21TV, ARSI 3 5 5tk A 0 U CEA
5 LT, FHRERSEON EEF T

2. NEDORS - #BR :

Ku % VRGN DNA ST EEATA RTHZENTE L0 EMEET 572912, DNA 43
FHEBITMAEE Z BN TV D 1dmer IZ%F LT, DO —8#1Z 3mer &1 2 7= 2 FEEED 17mer
& SHANT 3mer 2 M 272 21mer DFF 3 FIEO S FIC Ku ¥ V7 EEIERHESE, Z2hbk
WIHEE L LTMD v 2ab—ya &2 7o7-. FEIZ. MDY Iab—y g Y7 b
=7 AMBER % V), FEIZPC 7 5 A& B A7 ATIHWT 2CPU WHIFHEIZ LV iT-
7. ZTORER, WTNOHEITBWTE Ku #2737 B 5 DNA 7 2 B89 5 515038
BENRPoT-. WIZ2 T %D Ku # v 737 B-DNA 55 FBEERICHNB & T2 % .
DNA 55 F %3 W THTZ. ZOFER, DNA 5 F &5 X Hh<I2iE, TOHFEENEN
DIZEBRNIPMETHDHZ EnbroTe. LEOKERNG, Ku ¥ /X7 EIXDNA L%
1> T DNA K TIEIET 5 DO Tid/e < AMEN G RIS T 5O T L HEE I
7= (1), £/, 3mer 22 5IF ML > TH /78 L DNA 53 1 OIS E O RS
LICERDBREINTZZ LD, Ki~OEGIZITRE 72 RN 6 5 rIREN L RIB S
7=
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3. FADEE (B, JURER. #BXH)
JEA #53C + Miroslav Pinak + Juraj Kotulic Bunta « fRAX 217 - +H #= - i)l H#, [Ku
SRy B E ZEEDNA GO TBNENY I a2 b—a v, ARG AR
2006 7 4 —7 A, 20064 12 H, 45=

4., SEONAFE :

glEfEE . M1 OETNVETIC, Ku ¥ /37 B L DNA 53 F DG G I ORI & fe i3
%. F7o. Ku OERRHEREMNT 21T 5 12 0I12iE, ¥ 37 BOREENERIHFH L T D
ZEDNEFE LW, BERORE SBEIERIT ClX, Ku & X7 EHEO7 I 7 BRSO —H 3 R I
LT (M2). 2T, RFEBMOHEEEZ THIL, ZhEMELEETVEBET S Z
LEBfT. IS, Ku ¥ 237 H L DNA R OR#SCEa 0 7 at A5 LTnz
IIRT I EEINLCIER L, TOMMNEER ST X o R BERCTEIER ED X S
BT 20 ERGET 2 TETHD (X3).

Fu+ Tmer R
® Ku+ FmarL

s
3
2

HIL T RE B - SRR
mEoEAREEE | OREHHEERBSREORE

L\, 3IEFODNASL F%
{EALEETAEERL

6 DNAs FIzhE
. MZ. Ku-DNA#S
ERGEIEHC

| @ vacuum condition
DNAD2EfRIEENBRERT DIFL
L AEMAGZLESIZ RN

O @

DNA% FIEKUATRA A T— LEBEILAL

s KunTO%{<—EZ#DNA A Y (A

1: FHEBEFITIC L > THE LR R OB

Homology modeling

C "\"ﬁQ & e - Complementing missing

£ ;é" Y residues to the

Y i: \?jﬁﬁrysfauographfcaf data
i L o

4

connecting with

Protein Binding Domain
Harris R. et al. (2004) J. Mol. Biol. 335 573

14 mer PDB
id: 1UEY Sl

N-terminal of Ku70 i ) C-terminal of Ku70
connecting with connecting with

DNA Binding Domain? DNA Binding Domain
(Bunta,J.K. et al. (2006) JAEA) Zhang.Z. etal. (2001) J. Biol. Chem. 41 38231

QHTET A Ku X v RV BEDOT X BB BT D RKuZ o TEDOT ) BEOGEAR
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4317 PHTS 3= FRERBTDANY I T RU—HDIKREE A

Validation of the event generator mode in the PHITS code and its
application
At T
REL - B L= b - BB TR s v—7
1. MAOHE (25D !

TR T 9E 7 v — 7 CIIhi 7 B A A kit = — R PHITS OFF AT > TEY
T, TRV =28 20MeV LA R O ASSBOSIZBE LTl 4 DOffZEA N MRl TR
NFXF—EEBENMFEEIND (XU Mo —%] PEAINE, 2k, P8
KDY 7 b T —fRHToAR U F iR R A~ DO H 72 £ PHITS =2 — ROPEZEF~DF
RIERBZHIEESND, A2 F YR L—F ORGEE IS & BRO 72O KBNS R &
FIF UL 0 72 R DFERE 245 TR & ZRGEEAT 9 2 L N TE T,

2. NHEOAB - B3R :

FEiz, WHIFHHEBE PC 7 7 A4 B ¥4 A 70 24CPU WHIZ k> CEHH 4 Ffi L7=, PHITS
A= ROA NV bV =R =X E— NORGEHRH 2 PrEFIrEfg, 7 —~KROMNICEHL
BriEfE & L, & HICH LOBEFHF FEICOWTRE L, FTFOART= 3L X — ¥
— 7y MR LB TR ERGET 20 ER D D720, < OFERMEzLEE L
oo FHERBIRORERZ LU PR,

RFFT-~0 14MeV HPET AT K % o KL 7R B WTIRARE D PHITS BRI &
FBRIE% K 1IRT, SMeV LT OAET 3L % — ik 0wt i 4y B OF 8MeV o &' — 2
ERHB L, K 2iid, KERTFOI—REIB T 2 P 30— (K 7FH
&%, 20MeV LR O /L% —TiX PHITS FHAERERITEBRME L R BB L, —/H T,
20MeV ##E2 D LA X MYz R L—FITHODRINWEIERE O T — 2 B2z,
20MeV DHIE TH—<NARHF & 725, S HICK 3 IZERITHITH1H U & H Lm0 &
Rt WSS M 2 5 PHITS OA N ¥ = R b—& LV v o FVIRB & V720
RADHEAT-IV 2 X D R BIKANZ —E L, JRWNT R/ F—fHCTOIX L & H UIKrimnfEe!
BUC PHITS 21— FIENTH D Z L bipoTz,

SEHEIC PHITS o = b ¥ X L= SIS 7R, 35 0 F AT LA BNCT T
BB B, 0)'Li BUSORERL TR R R E K 4 1R T, BT TARSNS o
& Li, KOy O T3 —0A0R R LB Vb, £72. 20MeV OHPEFASHT &
DI T 1> D DA PRAT LT D= X —(HGLET) i 2 ) 5 1R T, BUE Q-LET
BALR & VORI VE R O 1%, EIC o R FRERT D Z &¥bnoT,

3. MADER (FR. JURER. #®mXH)
Y. Iwamoto, K. Niita, Y. Sakamoto, T. Sato and N. Matsuda, “Validation of the event generator
mode in the PHITS code and its application”, International Conference on Nuclear Data for Science

and Technology (ND2007), Nice, France, April 22-27, 2007



4., SEBEONBFE :
AR RV 2R L —HF— NIZBWTEH MR 2 BE OBGEEICH R T AET /L
EETHELEBHIT, 20MeV T O REGIEL BN T 5 2 & a5,
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I I
102 | [— Event generator with LA150 — AR H > Event geferator with La150 I‘I -
Eorm, | 1= Event generator with JENDL-HE] = | [ "= Ewent generator with JENDL-HE al’l | |
r ¢ Haightetal. & 7 - |~ b= La1s0 = T |
i e ] E% 4 S JEnNDLHE ( jf-"w-nmhn,
5 10" & - % | = I~ ¥ Haightetal. » P
> c 4 E S 3% n ) Acwns Ty N o ]
o) E = L artmann et al. 5 i
= . . 2 L % Delucastal g i
8 = . B = i
I3 L | g 2 ¥ Buhleretal. |
X . o I  Pihetetal
m) 10 E = - H -
a E = @
E ! = 1 F -
r 1 )
L ] > - i
107 L -: | | 0 1 | 1 | 1 |
E | | Lol it e 0 10 20 30
0 2 4 6 8 10 Incident energy (MeV)
Emitted alpha energy [MeV]
B 1 : 14MeV HH 7 ASHZ K D IKFED D D 4 2 1 RFED A —~ AR
30 FET AN T D o RL ARk — By T iR
T=k=
10° = L B L B B B L B L L | FTrrrprrrr 111t 11 1T A
—Event generator with JENDL-HE C 7
0 N Doran ] —_ 3 Ii i
5 -— ESPERANT g 107 ¢ =
=3 ——=RADHEAT-VI 5 F 7
[ — -
g 107 4 23 W ]
3 = 10% L .
9 10 E = ]
: g I 1
c S -5 | -
g 10° - = 107 ¢ E
Q F -
(8] — .
© B ]
S‘ 107 4 [ Ll T || |
= Fe+n 0.0 0.5 1.0 1.5 20
102 Ll el .E...J AT T BT R | E ner M eV
10°  10®° 10t 10® 107 10" 10”10 ay [ ]

Neutron energy (MeV)

3 : gkDIT U LIWE RS

30 T T
LET(keV/um) Q(L)
25 L <100 1.0 —
10 - 100 0.32L-2.2
| > 100 300/L°%
3
(s}
107
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Dose [MeV/(keV/um)/source]

—all particles

20MeV n+'%0

107 107

K
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o 100
eV/um]

X4 :10B(m, o)Li KIS X5
B Bl Aut BB -3 A

5 : QL BMEE 20MeV HikE - ASIC L D
BB 5 D E R kL LET A7 kv
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4318 14MeV DEFBEERBUVIDNTEICRITDVYIaL—Y 3y
14MeV Neutron Direct Interrogation Method Simulation
Fi ok
I R
g
e B
A X — e L 2 —
EEREU « P ou IEREERR HIEB BRI 7 v —

1. NAOHE (840 !
T REMICEENDIWED DT T 0L k=0 DEOKSZINE WS 2 JeisE. B

EE CRHRET AEBEOREO-ODE T ALY I 2 Lb— g VEFEICFIH L TWD,

2. NADODAS - R :
FEEOHEEEEZ AW RIEFEBRER L VI 2 L— g VEMEDOK ATV, FEBR L

Sal—val HERNILS B LTWAZ LR R LT, £/2, Y Ia2l—va AT
X, M1 DX R RV =04 %55 2 ERH¥R, HEOEKE(ICET DMEHT
EFICHRRT =2 52155 2 L R,

3. MBEDER (R, TJURER. @XFH) !
AR 1¥e GRS
1 4Me VHPEAEBERM T IEIC L2 ERER ()
VT ARY T B
F iR, AREHE . @ R & OHE
VOL. 6,No 1,p. 65-72(2007)

AR %2 12007 £EO%F% 3 A28 H (K)
B21 14MeV H T BRI DT IEIZ R8T 2 M R O Lo
(JAEA) &Lk, @i #, M\ 5%

4., SEONAFE :
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441 DFEHFIYI2U—Y3VIRXFTASCUBA ZAZ
ERBDF NI —LADT A F D@

Analysis of the dynamics of supra-macromolecule ribosome using
molecular dynamics simulation system, SCUBA

FHfE
EESTY I al—y g VIR L—T
1. MAOHME () :

WA, T BRI BB TR ARAT I L OV X MR A AR E AT I K D Bk 2 Ao RRED U AR Y —
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3. MADERE (BFx. JURER. #XH)
* Hisashi [shida, Atsushi Matsumoto, Yu Tsutsumi and Kei Yura, Conformational analysis of the

structure of ribosome fit into electron microscopy density maps with normal mode analyses and
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molecular dynamics simulations, Proceedings of thel6th International Microscopy Congress,
Proceedings, p.242 (2006)

* Hisashi [shida, Atsushi Matsumoto, Yu Tsutsumi and Kei Yura, Comparative analysis of ribosome
atomic structures deduced computationally from EM images and X-ray structures, The 51st
Annual Meeting of Biophysical Society, 7 AU 7, 200 743 H
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442 DNABGSERSEREEDEIUREFME
Sequence-Dependent DNA Conformation and Deformability
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3. FADHR (=, TLARRK. #XFH) :

F

* Yonetani, Y., Kono, H. & Go, N. (2006). Sequence-dependent DNA conformation and flexibility
characterized by hydration pattern. In Fifth East Asian Biophysics Symposium & Forty-Fourth
Annual Meeting of the Biophysical Society of Japan, Okinawa.

* Fujii, S., Kono, H., Takenaka, S., Go, N. & Sarai, A. (2006). Analysis of sequence-dependent
conformation of DNA backbone torsion angles by molecular dynamics simulations. In Fifth
East Asian Biophysics Symposium & Forty-Fourth Annual Meeting of the Biophysical Society
of Japan, Okinawa.

* Fujii, S., Kono, H., Takenaka, S., Go, N. & Sarai, A. (2006). Sequence Context Dependent
Flexibility of DNA Studied by Molecular Dynamics Simulation. In Fifth East Asian Biophysics
Symposium & Forty-Fourth Annual Meeting of the Biophysical Society of Japan, Okinawa.

i
* Yonetani, Y., Kono, H., Fujii, S., Sarai, A. & Go, N. (2007). DNA deformability and hydration

studied by molecular dynamics simulation. Molecular Simulation 33, pp.103-107.
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443 HIHBBIEMORESEEYIaL—Y3Y
MD simulation of mixing behavior of molten salt systems
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XTI VA EFIFE L L D, K212 YCl; & LaCly, KO V4 Y HfbW@tiko Cr
A A UEEE T, fe ML O CUA A BB E bR EROICL K& <, #lzxE

KCl @k 2 Dl ZRT, L, TIAB U A F NS DI WEEE TR
<720 LiCl Tl HEIE e & 2 AL Vg T ERT 5, £ 2T, 6NN
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3. MADHR (Fa. JURER. @#®XEH) !

(1)Y.Okamoto, T.Yaita, H.Shiwaku, S.Suzuki, Paul A.Madden, [Recent Status of XAFS work on
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444 DFOEEFIRIVF—ICKDFRSNDERRERINVEB DT

Study for the gas - sold surface reaction processes induced by the
molecular kinetic energy
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Al (00 1) HOFHEZITV, RiEEFRELFE L7,

3. MADER (FR. JURER. #®XH)

Kousuke Moritani, Muneyuki Tsuda, Yuden Teraoka, Michio Okada, Akitaka Yoshigoe, Tetsuya
Fukuyama, Toshio Kasai and Hideaki Kasai, "Effects of Vibrational and Rotational Excitations on
the Dissociative Adsorption of O2 on Cu Surfaces", The Journal of Physical Chemistry C, Vol. 111,
No. 27, pp. 9961-9967 (2007).
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First Principles Molecular Dynamics Simulations of Chemical
Reactions
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3. NADER (FR. JURER. #mXH)

(1) M. Boero, T. Ikeda, E. Ito, and K. Terakura,
“Hsc70 ATPase: An Insight into water dissociation and joint catalytic role of K" and Mg”" metal
cations in the hydrolysis reaction”, J. Am. Chem. Soc. 128, 16798 (2006).

(2) T. Ikeda, M. Boero, and K. Terakura,
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Radiation Shielding Desighs of 3GeV Synchrotron Facilities in
J-PARC
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First-Principles Molecular Dynamics Simulation of Oxide Layers for
Radiation-Tolerant SiC Devices
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* A.Miyashita, T.Ohnuma, M.Iwasawa, H.Tsuchida, M.Yoshikawa, "Generation of amorphous
Si0,/SiC interface structure by the first-principles molecular dynamics simulation”, 6th
European Conference on silicon Carbide and Related Materials (4-6 Sep 2006, Newcastle).

+ T.Ohnuma, A.Miyashita, M.Iwasawa, M.Yoshikawa, H.Tsuchida, "Dynamical simulation of
Si0,/4H-SiC(0001) interface oxidation process: from first-principles", 6th European Conference
on silicon Carbide and Related Materials (4-6 Sep 2006, Newcastle).
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Numerical examination of electron injection and external magnetic
field effect in a laser plasma accelerator
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* T. Hosokai, K. Kinoshita, A. Zhidkov, A. Maekawa, A. Yamazaki and M. Uesaka, Phys. Rev. Lett.
97, 075004 (2006)
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Simulation of proton acceleration by a oblique incidence laser pulse
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First-principle calculations for dielectric breakdown of
transparent material under the intense laser field
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Self-organized criticality of high power lasers

James Koga
HEFIalb—va VIR NV—T
1. NAOHE (R :

Since the advent of high power short pulse lasers, there has been a renewed interest in the
propagation dynamics of high power pulses in neutral gases. In our laboratory both supercontinuum
generation and a total blueshift of the laser pulse, which is fixed and independent of the gas was
observed. The combination of both these effects was observed for the first time experimentally.
However, the propagation dynamics and light shift mechanism are not clearly understood. For the
first time by directly solving Maxwell’s equations and automatically including higher order gas
polarization we studied the generation of plasma formation by high irradiance laser pulses
propagating in neutral gases and determine the effect of initial focusing angle on the blueshift of the
laser pulse. By varying the initial focusing angle we found that below a specific angle the blueshift

was fixed and above the specific angle the shift changed with the initial angle.

2. FIFDAS - BR -
In an experiment involving the injection of a high irradiance laser pulse into a gas chamber
carried out at the Advanced Photon Research Center (APRC) a fixed blueshift of the laser pulse was

observed.

10 P=2 TW

Figure 1 shows the experimental

—1 Torr
—10 Torr

results of the spectrum, which was 10°

)
‘,NJM/\ ——400 Torr
. . 4 5 i\
measured. There is a shift to shorter 0 MNM'"V / \ 3
1072 ) s s s A s s
600 700 800

wavelengths when the gas pressure is 500 00

above 10 Torr. This blueshift was

1Mo

Wave |l ength (nm)

Fig. 1. Spectra of laser pulse in an experiment with a
ultra-short laser pulse propagating in a gas chamber

Independent of the pressure and type ~ Where the wavelength is in nm and the gas is Helium with
pressure in Torr.

found to occur above a threshold

power dependent on the gas.

of gas, the shift was found to be the
same. This phenomenon had not been observed previously in other experiments. The broad spectral
region extending to short wavelengths, supercontinuum radiation, has been observed in experiments
involving weakly focused high power lasers propagating in neutral gases and in our previous high
resolution simulation results. However in these experiments in addition to the supercontinuum
radiation a fixed overall blueshift of the laser pulse was observed. In these experiments there was a
more strongly focused laser pulse. In other experiments where the laser pulse is very strongly
focused the blueshift of the laser pulse was not fixed and depended on the propagation distance in

the gas.
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We developed the code, nonlinear polarization ionization code (NOPIC), including both the finite
response time, nonlinear polarization, and optical field ionization of a gas directly solving Maxwell’
s equations with initial focusing of the laser pulse. The advantage of this method is that few
approximations are made. The disadvantage is that much higher resolution in space and time is
necessary. By using this model we can investigated for the first time in detail the dependence of the
total shift of the laser pulse on initial focusing angle without envelope or other approximations. This

helped to determine whether there is a critical angle below which the blueshift is fixed.

Figure 2 shows a plot of a laser pulse before
and after focusing. The laser pulse length is
266fs and wavelength is 1 micron. The pulse is
propagating from the left to the right with the
simulation box moving with the laser pulse.
There is a background neutral gas. The laser
power is above that necessary for self-focusing

of the laser pulse. A total of six different

incident focusing angles, 6=c/R,, where o is

the initial pulse spot size and Ry is the initial Fig. 2. Laser pulse: weak focus (a) initial
and (b) final and more strongly focused (c)

radius of curvature were done. The case of initial and (d) final.

weak focusing, 6=0.01, is shown where (a) is

the initial laser pulse and (b) is the case after the pulse has traveled past the focus point and the case
of stronger focusing, 6=0.025, where (c) is the initial and (d) is after the focus point. The
parameters are the same except for the initial focusing. One can see that in the case of stronger
focusing the laser pulse has diverged transversely farther than in the case with weaker focusing.
Above 0.01 the laser spectrum is not fixed. This indicates that there is a threshold focusing angle

for blueshifting of ultra-short laser pulses propagating in neutral gases.

. . S 5
Figure 3 shows the spectra obtained ~ **'° [ v o B0
@ - =-initial | ® -~-initial
for different incident focusing angles, .. 2' | —25e-137 210 —0.01
z —0.005 —0.025
. . ey = S i 5 i
0=/R,, where G is the initial pulse 2 0.01 15107 0.05 K
. . . o . . = H 5
spot size and Ry is the initial radius of & ''° 1o
o
. o 4 4
curvature. The red dotted line 107+ 510
indicates the initial laser pulse o 8
0.7 08 09 1 1.1 1.2 1.3 0.7 08 09 1 1.1 1.2 1.3

wavelength. It can be clearly seen that ®

for 0 <0.01 the blueshift is fixedand  Figz 3. Spectra of the laser pulse for different initial

that for © > 0.01 the spectrum changes. focusing angles: (a) small and (b) large where %, is the
. initial wavelength of the laser.
In the stronger focusing cases plasmas

at the focus with various densities are created, but for weaker focusing the plasma density is nearly
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the same. This indicates that there is a critical focusing angle for the blueshifing of ultra-short
laser pulses in neutral gases. The existence of such a critical focusing angle has to best of our
knowledge not been known or investigated up to this time. Such knowledge is invaluable for the
tuning of laser pulses for various applications. The supercontinuum emission has been used in
variety of applications where such ultra-broadband light is necessary, such as for material science,
atmospheric science (LIDAR) or biological applications. However, the overall spectral
blueshifting of such supercontinuum was not observed before our APRC experiments so it has not
been applied. By verifying this fixed shifting in very large scale simulations we are able to study
in detail the mechanism for this leading to the possibility that we can control not only the bandwidth,
but also the central wavelength of the light. This would invaluable in many applications requiring
tunable ultra-broadband light source including material science for studying surface properties,
LIDAR for determining atmospheric compositions, biological science for the excitation of various
transitions, laser science for the generation of atto-second pulses and laser plasma acceleration

experiments requiring tunable beams for particles acceleration.

3. ABEORE (BE. JURRR. #wXEH) !
L

4, SEBONATE :
For the combined fixed blueshift and super-continuum generation both high resolution and a
series of simulation runs will be performed. Grid sizes will range from 4800x3200 to 18000x4000

depending on whether super-continuum generation is necessary.
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Development of the simulation code of tract structure of heavy
particles
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Nuclear Analysis of ITER
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Analysis of Fusion Benchmark Experiments for Validation of
Nuclear Data libraries

L |
A vk TR e 7 v —

. NEOHZ (%) :

— T SR IR ORZRR RS R OSBRI EH S AR = — N (Fe'T b)),
BT —27A4A 77 VDORBETRED, ZNETHLEE IR, BT —%7A4 77V D%Y
PERRGESMT O T & 1o, I, ERRBWER G FEBUF ITER 2RV Th, R EHR RO B
FEIZOWTOFERNPED LN TEY, a— K, BT —% 7477 U ORENMTOIL, £D
Z Y PERRREDS ITER SR TIThoiu TV 5, AIFFETIE, HARD ITER IEEO—> & LT,
BESNTET X T4 77V OZKERFER N DLFT D=0, ZivE TR I
MRS M-I NS T3 L 72 kk 2 72X F~— 7 EBROT 21T > 72,

2. NBEORAS - #BR :

ITER O G CIIEWERE T — % T A4 77 U & LT 2004 4FIZ TAEA 2> AR S vz
FENDL-2.1 M8 E SN TWDH A, THETHRRRAMEREEIITON TWRhotz, £ 2
T, FNS T L7=8k, #il, > 7 A7 mF, NVI A BEYVTFTL vYar
J1—s34 K, SUS316 EDOMHRZNER (HFEv « vy BEART b, RIGFH, y FEERE %
iE) . IR AT R OVIE SEER O T 2 FENDL-2.1 CT%Efii L7z, F7-. FENDL DIH
sN—37 3 FENDL-1.0, FENDL-2.0 & W72 f#HT $47V>, FENDL-2.1 23, [H/N—2 = &
EERELS o TWENE I bz, BIZ, T, AR, 7AV D, I—my/NTHL
WE;T— 4% F A 77 U JENDL-3.3, ENDF/B-VILO, JEFF-3.1 AN TEY, Zhb s
FW =T H 47V, FENDL-2.1 OEGETIZIAT 72 9E 4T - 7=,

T 2 — RIX ITER O OERE a2 — R L CRESNZEY T Al aa— R
MCNP4C % 7=, MCNP4C TfEH 9% ACE 7 7 A /LiZ, FENDL (X IAEA N2k L7= b
@, JENDL-3.3 (3R iR Rt L= b o & vz, 72, ENDF/B-VILO, JEFF-3.1 ®
ACE 7 7 A JVIENJOY99.161 == — K& W T BIZ/ER LIz b D& iz,

AFEOFER, % < OFE T, FENDL-1.0 X° FENDL-2.0 & ft~X, FENDL-2.1 % F\ 7= fi#
PrindEize RS IR TE L2 &b holz, o, BHIZL-TE (NFYuLs, vUa
>, $k%). ENDF/B-VILO, JEFF-3.1 % F\\7=f##T D J5 78 FENDL2.1 % F 7= figthTt & v 326k
ED—HMELR>TWVDHZ b DD, 4%, FENDL OSGETIZMIT CTHRRIERE 5D
ZEMMTET,



JAEA-Review 2007-055

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

(1)Kentaro Ochiai, Satoshi Sato, Masayuki Wada, Chikara Konno, “Analyses of Benchmark
Experiments at FNS with Recent Nuclear Data Libraries”, £%7 — # #ilf£43, January 2007

(2)Chikara Konno, “Analyses of fusion integral benchmark experiments at JAEA/FNS with
FENDL-2.1”, Progress review Meeting on Neutronics Analyses for ITER, 26 — 27 March 2007,
L’ Amphithéatre, Le Chateau de Cadarache

(3)2007 4= 10 AIZBAfE =41 % [EFR=E ISPNT-8 T HIHFER T/E.

(4) ARBFFED A 2007 424D JAEA-Data/Code (2 F & 8 5 T1E,

4. SEBEONBFE
FBR & RN O— DN EWEREIZOW T, ZTORKNZFHRDMEEITO & &I, MCNP
LIS ITER TEE SN-3HE a— K (B z1E TRIPOLY) Z W@ 2175 2 & 23
LTCTWaA,



JAEA-Review 2007-055

453 FANVNDOTSZANVOEBRERMHD E—ROD
SRTYIab—y3YV
3D simulation of free-boundary MHD modes in tokamak plasmas
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Study of ion turbulent transport based on a Landau-fluid model
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Development of conservative gyrokinetic Vlasov code
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Multi-scale turbulence simulation based on gyro-fluid
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Fig.4d Temporal evolution af (a) rurbulence energy E, 5, (B) zonal flow energy Ezp and
fc) pyp pressure perturbation energy Eg g,y as a fimefion radius in the case af RLp=3.83
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+ K. Miki, Y. Kishimoto, J.Q. Li, N. Miyato, Intermittent transport associated with geodesic
acoustic mode near critical gradient regime, accepted for publication in Physcal Review Letters,

September, 2007.
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*Y. Kishimoto, K. Miki, J.Q. Li, J. Anderson, "Turbulent dynamics associated with GAM and zonal
flow near critical gradient - Gyro-fluid simulation and GAM intermittency - " JIFT workshop
on "Gyrokinetic Simulation of Ion and Electron Temperature Gradient-Driven Transport:
Physics Mechanisms Behind the Transport Coefficient,  January 10(Wed.)-12(Fri.), 2007,
University of California, San Diego, SERF Building, CASS Room 329
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+ Y. Kishimoto, K. Miki, N. Miyato, J.Q. Li, J. Anderson , "Turbulent transport with zonal flow and
GAM near critical gradient" (on March 26, 2006) (Invited presentation) , 3th [AEA Technical
Meeting on "theory and plasma instabilities" , March 26 (Mon.)-28(Wed.), 2007, University of
York, United Kingdom
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INntegrated ELM simulation based on transport and MHD
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Stability Analysis of Ideal MHD Modes in Tokamak Edge Plasmas
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Numerical Simulation of Electron Cyclotron Current Drive in NTM
Magnetic Island
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Study on In-Vessel Thermal Hydraulics in LMFBR (Analysis of Basic
Thermal Stratification Water Test).

KA
FBR ¥ 2 L—3 3> Gr
PN A
1. AROBE (2D :

FHAE O A 7 T MRPERHCEAET DRI VT AN BT HIRERE LB G, i
MG N 2 52 2720, HEROMIER MR L OZEMEOBURN b L OF M HEI /2
2TV %, {RENRELBG O 223 M FIEMLO B e LT, BMZRITa—F
AQUAMZ FIV | KGNS & % FEREEM 72 6L BE FRUBH L AR D SRRIEARAT % S0 L 7=,

2. MADRAS - R :

4 112 RGBSR DA 7 A 737 RHT CTIE eI 22015 & L B % QUICK,
TRV F—A QUICK-FRAM, FLIEES — WA EA2 M Uiz, SLIEE T WA ITARHE k- ¢ 248
M U7, o A ORI 2T OfER ., IRERE R EORE) (M2), fuems ok
FHE (X3) REORERBICOTERBLEZHITH I ENTET,

3. MADKR (&R, TURARR. #HXH) !

B2 L, ol
30
G2t .
4. SEOFNAFE Bl
F U Y AT AR, BET
gﬂ%*%%,ﬁg/jﬁ@ngﬁﬂ%%ﬁ L/TI/ A 50 ° 0 100 200 300 400
B fEl[s]
ot 9 R I A (Fe) IR FE O I 1]
T T
MWeFEAL N * ol
A= dimneen f]:'f % jodl oo, 3
' B2
I:> ° 0- 1(‘)0 2(;0 3(‘)0 400
G B [s]
1 SR (B F@EiX, A i) 3 IR BV 1 & R4

[1]Isamu Maekawa, “Numerical Diffusion In Single-Phase Multi-Dimensional Thermal-Hydraulic

Analysis”, Nuclear Engineering and Degsign, 120, 323-339 (1990).

— 103 —



JAEA-Review 2007-055

462 SRIPUNESIENGFRIZUREIRITFEDRRE

Development of A Numerical Simulation Program for Detailed
Thermal Hydraulics in A Fast Reactor Fuel Assembly
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Numerical Simulation of Sodium-Water Reaction Phenomena
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Formulation and Verification of Flow Calculation Method on
Unstructured Mesh
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Development of Thermal-Hydraulic Code Coupled with Heat
Conduction in Structure for Thermal Striping Phenomena in Fast
Breeder Reactor
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Analyses of nuclear characteristics of “Monju” by Monte-Carlo
method
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First principle calculation of magnetic property of FCC Fe
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Development of the high-performance electrolysis cell for sulfur
trioxide decomposition
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Calculation of reference solutions for neutron transport
benchmark problem
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47 J—PARCtEYVH-—
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Nuclear heating calculation for JSNS
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Shielding and streaming evaluation of 3GeV proton beam
transport facility
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473 J-PARC [CRITDIKFET U —YEEDRIN DR

THERMAL STRESS ANALYSIS FOR A TRANSFER LINE OF
HYDROGEN MODERATOR IN J-PARC
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474 J-PARC hHEFHERBO BL14 DYeSERIADR

Shielding design of neutron scattering instrument BL14 in J-PARC
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Shielding design of neutron scattering instrument BL19 in J-PARC
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Radiation Safety Assessment on J-PARC Linac
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Evaluation of Irradiation Parameters in Irradiation Tests of JMTR
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Simulation Study on lon Beam Dynamics
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A large-scale molecular dynamics study on the crack extension in

BCC iron
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Quantum molecular dynamics calculation of the heat capacity of
water
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First-principles study on the grain boundary embrittlement of
metals
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Exploration of property of fermi atom gas using exact
diagonalization
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A large scale MD simulation for the pinning behavior of a mixed
dislocation
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Possibility of the hydration of apolar cavity
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Non-equiilibrium dynamics of superconductor under radiation
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Theory of Shear Banding in Metallic Glasses and Molecular

Dynamics
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Shape Optimization Using an Adjoint Variable Method in ITBL

Grid Environment
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Assembled structure simulation of an entire nuclear plant
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High energy electron generation by using ultra-intense laser pulses
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A Theoretical Study on the Role of Hydrogen Bonds
in Baeyer-Villiger Reactions
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The Role of Hydrogen Bonds in Baeyer-Villiger Reactions. Yamabe, S.; Yamazaki, S. J. Org.
Chem. 2007, 72, pp.3031-3041.

4, SEBONABFE :
KLV HEITEWKISTET LV E2HWT, SRR B/ N2 — o D24 25T 5
FHEZFE L T\ 5,
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(027)

o25)

v Fig. 1-1
AG° = 0 kcal/mol

0126

H(28),

07-055

TS1

1.335A
1119 A 1235 A

\M1$5 Al [1. 308 A]JAW1
H@23) "~

=
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\ [1' 396 A]
\ 1.070 A

[1.524 A]

Fig. 1-2

H)
AGT = +20.36 kcal/mol

(AG® = -1.97 kcal/mol), (AS° =-35.64 e.u.) (AG* = +18.39 kcal/mol), (AS¥ =-57.35 e.u.)
[AG® = 0 kcal/mol] [AG* = +22.42 kcal/mol] —
e
H("2) @) TSZ
26
H28
0.999 A & [22014;5% 0.985 A
1734 A _HosT Ry, Ao<251 [0.982 A
b 9 —> 1472 T s HRaE=0(18)
- 1.769 AN\ 1.468 A T st —
& N7 ! 1\0(241" 2.006 A N\ 1792 A
1483 A [2.097 A] \[1:823 Al
P 8> [1.485 A] / \
___lo(i2) Ko 1.391 A Hi7)
.- [1.386 A] A
1943 A — 0978 A 0.991
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e B 500 A
I [1.978 A] 13
. 94
£C3.01.024-025 Ay Fig. 1-3 ) Hie} =
o Fig. 1-4 e
°=+ °=_
NG = 1103 P S = o538 8] AG = +9.13 keal/mol, (AS* = -55.88 e.u.)
‘ [AG* = +12.88 kcal/mol]
TS3
ersa 1024A
o : 1.020 A
= Hes /@ 1561A  [1.023 A
< (1557 Al e ¢
— 1oona & - Tizsa T
R, 1944A | 1737 A
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0972 A Hi7) 000 A
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Fig. 1-5 Fig. 1-6

AG® = +5.84 kcal/mo, (AS° = -52.37 e.u.)
[AG® = +8.70 kcal/mol]l
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Fig. 1-7
AG® =-68.95 kcal/mol, (AS° = -42.61 e.u.)
[AG® = -67.76 kcal/mol]

1. 7% b Lime 3 BKIC & % Bayer-Villiger FA{L DS, AG®, AGHTE,
RB3LYP/6-31G* SCRF=dipole I{Z L > TEHE L7z, F v IND AGIX. G° (acetone) &
G° (H-CO-OOH)) DA FHIRT A TH D, I v INDASIE S° (acetone) = 73.11 e.u.
& S° (H-CO-OOH)3) = 141.64 eu. DAFHIH T HETH D, TSI (Fig. 1-2) & TS (Fig.
1-6)D FAROfEIX RB3LYP/6-311+G(d,p) SCRF=dipole |Z & % il T& & 7= T
b5, #EA > 3[ ]I1X RB3LYP/6-31++G** SCRF=dipole IZ X2 HL D TH 5.
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41013 DFDEEBIRIF—ICKDFRRIND
BARERIEEDIF

Study for the gas - sold surface reaction processes induced
by the molecular kinetic energy
H
N ONEINE TRRE T W S o r oy S s S AEE /B o R g
FEmEfH S - el BB (Feh 27 LB BLE)
1. MAROHE (BFD !

KWFZE 7 NV — 7 TGRS L O B BRI R 2 gl 2 Z e 2 AL L,
FERROOIF ST L BRI 2 24T L T 5, ARAFSE TORIRKFENTT72 O A RLE R
OEEFRA L IEIEL, EERA 7RSS & ARRI e & A D D, EEREERICxE LT, B
WBRHDSIG N BT 21772 5 2 & T, WEAIRLE R 4 diaF - R T 2 ERAVE LU
etz L xhnbne 35,

BARBIZIE, &8 0O BLRS Sh 2R 171 C O M I L IR B R 1 xh3 2 BEER M B 1Y 70 BUGC AR
FraeHAmET 2%,

2. MADOAS - R -

SR O FEIS L. ITBL 358 (PRIMEPOWER) (2 & - T3 L7-, FAEICi%, %
WEAEH RIS W E R H A 2 — N2 AW, RFHEFRETIIa—Y - vy A HRE
RAEMS N, ZOHEN LT « 2 AT h« 74—/ K (SCF) OZFKFETHD
ZOlZ, BORICRFFM AT 5, RENOMIED FITRDLIRT vy Lo /L X —FKH
(PES) ZFHlid 572, 2 DDOEEFERFELEICK LTI D SCF ZIRFHHNLEELET
&Holo, AEIITBL FHREAFIHT L Z LIC LV ER T,

MR LI OB OFIHIRS & LT, @RERHEICZH T 2MRWE RSB A2~ Twn
5o

AN, REETNVE LT, Cu 10RFNHRDL7 TAX—% AW, BEH iz
KEIZWATICL T, REICEEET 25 50FHBEMELZX 112, |EICL CHEIT 256
2R T, RT Iy Vo xF—13, BEFOELEEKETE OERMO Z & BRI
MO r (K 12@2Z0) vy 7L (@120 8), KTk, (r, z) ZEH
TOHETZRNLF—HEHNTH D, K1 TIE, BREOTIFHEL T2 o0OBERT & Ki
ICRAET D ROGRREE Y, K2 Tik, BREDTHRHEL —2OBIBIRF2RREL, BHIVL
DONRRE D FHOE S T USRI AL S, 2 ENO N8BT D15 MHAb RERE %
A CE 2, FEORE. HFEEAIC LY ZORRLOSRERD Y . TRE R
DIEMEALIEREZ & D Z LD AT HBESFOEER =X LIS T, KISTF ¥~
IR DD AR DD Z Lo Tz, TIVUTEREREEAET D,

B2, Al ERmIZH T D aER LB ROERE 2 FM T 572912, Al (11 1) mBiW
@ (00 1) mOFEEITV, RiHEREZ ML L 72,
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3. MADKR (FR. TURER. #BXFH) !

Kousuke Moritani, Muneyuki Tsuda, Yuden Teraoka, Michio Okada, Akitaka Yoshigoe, Tetsuya
Fukuyama, Toshio Kasai and Hideaki Kasai, "Effects of Vibrational and Rotational Excitations on
the Dissociative Adsorption of O2 on Cu Surfaces", The Journal of Physical Chemistry C, Vol. 111,
No. 27, pp. 9961-9967 (2007).

4. SEONBTRE :
Al F [ ORI BOE T O PIERE & L TOMBERA BT 28T vy vz L
F—REEFH L, OSSN Z T LILFETEZ & b 2,

(a) (c) |
'.‘-E 0.5
i
Cu ] g i
-"_g 0.3
| 2
i - Tl
1.5
Top view Side view O T
5(A)
(b) 3 ‘ I I i l|i|!I||.'| | 3 ! I ' ! ql.lll'lllt.'T ]
2.5 12.5
2 2
<
il 1.5
1t 1
0.5 0.5
1 Il || 28| 2a0 (I3 SRS - SRR SRR S -
r(A) r(A)

X 1. EEHEL LN Flil A FEICIWATIC L TR R mICHATT 254 O ER R,
(2) W TEE, ZEERy T O & K& OFRE, © o BEFRIFE T,

b) () ERIC~v Yy Er VT ENERET oY LR AX —RE (R X—fFn, B
(X 0.1eV, MEFE-7 7 AKX —FROETIREN ZHILRIE(L) & HEIRIE (F) ofA%EL
7)o
(¢) SUGKRIBEERE S I[N o TR T v ¥ v b= FoL X — 25 b, TEMALRERE T, = RIERAE(FEHR)
& REIEREE () O F X —NRZ%ETHH TR S,
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{a) (C) l triplet
nx
% 06 ‘-—-{‘
g quintet
QF% B os
% 0z
z % o
é 02
04 ,
06 ~1.2 eV
Side view ¢ 0.5 1 1.5 2 25
s(A)
b ' I : quinllcl
(b) : : P
2.5 425,
2 2
<
Sl . 1.5
| | J
0.5 0.5
1 s et 1 LS |12 12 S
r(A) r(A)

2. 1ICFC,
7o 72 LIRS 03y Tl & R ICHREIC L CRBREICHL T 258 D3RR,
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41014 7))L —=)URILHOFZESDEH

Search for the Path of the Aldol Reaction
N INTS
WREE KT - BETH
BRREHE Y vl BRI (B AT LB BLE)
1. MAOHE (2D !
20 FDTE NT AT REKBR LT b U U LKEEERDOEE T TRIGEED &, 3-E R
aXx T A F—ANERT D, ZORIGET v R—/LfEA (aldol condensation) & FEIXAL S,

Q Q  NaOH HO H o
CHz3—C-H * CH3;—C-H - CHj3— 9 C C (1)
7Er7ALFER FerFaFep NHO HHh H

3EFEXFITEF—)IL
FOGBARITEEE TH D OHDIERIC LV, VAT =4 CH,CHO Ak & B X Hivb,
LU, TEREMRB RGBS NT-Z RN -T2, AL ISR OREBIFD 72
¥». (CH;-CHO), + OH + (H,0)s DET/LIZHOWT, stHELFEDOTEEZ W=, 8MEDKSy
FiX, 7R FT AT e R OHMWET HILHE T ~DKERHE TORNL THW BT,
[FRFIC, (7 & F )+ OH + (H0)y TOREE RO AL, 7R T AT RETE DK
JETHOTRVF =Rt STz,

2. MADAS - R :
ITBL FHRRE I H S =5t ELF0 Y 7 h =7 GAUSSIANO3 #fi [ L7-, N Eh
DFEIMFE TOEBIRRE(TS) MiE%E V¥ —fai b TRD 7z, WIS, TS LY FEAKSHE
TIRC)NVITIREE 2N IBHR S 472, IRC DT, SUSK, R, R OVERD OREED R D
BNz, TNENOHET, WSR2 ED TREZ2ED XL —0 1 SitEE21T-
2o LT, ¥FTRAOHB=RXNLF - T, FRBEMOHEBREZ KB L, X1 T, TSI
X C-HAEGHATHINRT =4 %52 52 7R~T, TS2 1% C---C A A LR D ELRE
TdH D, TS3IE, 3-t FaF 7 X F—LEROKETH LD, HEEMIL TSI ThoT,
FAEORREE, 7' hrofE bRk bz, L, BlEMEILTS2 ThoTo, ZOfE
R OMEITERFEL IEL IS LTWD,

3. MADKR (FA. TURER. @#XH) !
"How Many Elementary Processes Are Involved in Base- and Acid-promoted Aldol
Condensations?" Shinichi Yamabe*, Kohji Hirahara, and Shoko Yamazaki, $&ff 7 /&

4., SEONBTFE
A RO RMBPET OT NV F—= AR EHEE . BRIERMET TORIEDT I 2 b—3
VEEZEITO TETH D, £ LT, MM & RS O SOG TORBMIROE N ZHET 5
TETH D,
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R 741 A TS1
2072 A rate-determining
@) : step
7A =
039 =
S .
: H(5) abstraction
1.337A:

C(3)-H(5)—>H(5)-0(15)

AG°® =12.22 kcal/mol
G° =-995.100468 a.u.

TS2

C(3)-C(8) bond formation

AG° = +9.64 kcal/mol
G° =995.104577 a.u.

£09-C8-C3-C1=-179.71°
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TS3

H(22) abstraction
0(23)-H(22) — H(22)-0(9)

AG° = -0.93 kcal/mol
G° =-995.121432 a.u.

b

1. WRAGET O T v F—Vi G OBBIRIE D R b

¢
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41015 BERR CO, HIHREELRDBEAEY 2L —Y3 Y

Direct numerical simulation of stably-stratified turbulent channel
flows with CO, supercritical pressure
A %Y, D) &
ARBE s Te =RV X—HT, FOKKE - T« i1
FEAEH N ol BB (B A7 LEHE)

1. AEOHE (%)) :

JRFFEDT RN X —T"F o FDOZYERR LA OEROTZOIZIE, mil - mEk
TR, TRIBEARL, & 25 WITEEEFUIREE & W o T WRBRIRRE I 31T 2 BAGRENREE DR 3R
AR TH L. EEFEFURREIZH T 2 “BLIKFRIIRERAEELZFT D), 77 & MVHED
EV. L UEER FUIRTER: A O BMEERN R (B A b U 20R) 03 B 2 7o OB AR & LT
FRHEBZOLNTWD. £ 2 CTAME CILE SR A (Direct Numerical Simulation, DNS)
ZRWT, bR E OB RIS BT 2 ELR BB R & O b D52 88T
DNTELREITTZ.

2. MADAS - R :

KR E LI 2 ot O+ 0 LB E 2 —E, EmNENO 2 E ilE AT AR
Il & Lz, §iRITE 109 +£ (Pbase)7.58MPa FizBiF2 CO2 & L, ik HEERE %
32.7C, TEEREZ 31.7CICEE LK 1). #HEEMEZR 1177, ZOFRGTIZENT
X, X 21RT & 912 CO2 DMPEMEIZFEFIEE (32.2°C) M THVVEZ A L, )75k
ZETHMENRE LS EE#T S, FEICBWTIE, 1 A7 v 7 H7= 0K 6 4rx14(CASE3, ITBL
B R « 14PE OA)D CPU ¥ A A% FE LT, fE-> TARMIEIZEI Y 4T oz CPU #
A AT DICEWRIEERZIT ) 2 ERARETH - 72720, RO KAGHR S =
F L% L DNS F— &% X— 2 DR E 1T 572, 5547 DNS 7 — & X — 2 DFRHTHE R
FOLLTFOMmAEET.

1) SRVIHEEZEAL S TEET DB FUREEIC R\ T b, BE T TR 0O E I C IR BE J3 AT OO EL AR

SRR B A CREVEIRIE) AMFEAET 2 (X 3).

2) BEESFIRREIZBWTIE, &7 72 MABHRICE Y, REMEELITSIC BT 2 i b
KT 2 DD, F ¥ v Fo AT CIRESLN O BIME A A FET D, (K 4)FE7=
ZHUEE T T v MAERRIRICER T 23 OMFITER LT D EE 2 55 (X 6).

3) LayL Z OREFLNOEINT—FEO W ABILHELR Th 5 7o OEE I ILFHF 5@
SR BRI 1T D ARBMIEE S B 2 B T & (X 5).

4) =X —HRERAOWRIZEB T, DHEEE(LORENEETE T, MMM E L &
SHEENC LS S HBIHEOEEN XN TH 5. —FH 0 FIERIEICR T 2 W IHEEE (Lo
HEIMRD TSN Lo T2 (EK). 1o TELRE T VFITI T 5 LR %
DTRNZBNTIE, YIEEEBOFE L EYNFHIT 5 Z E B RAIXTH D,
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3. NADHER (E&. TURHERK,
WA, DB, 5 —, BERR CO, AT PARMELMOEZEEME Y T 2 L —19

v, A4 B AARBEN AR T N, B244, 2007.

4. SEONBTRE :
3RIEIHTE WGBS I 2 L— 3 0, BRI B IREREL - R ORERDTE
AR AR D TR,

WEFL LN TE D,

Y THEOREZMELET.

1 10,P+/100

[J/kgK]/100000,
W/mK

it

o [ke/m3]/1000,
u [kg/ms] X 10000, A

5D

HEMEMERE DR |« CPU BRI DE| Y

L
Bottom,wall § =31.7 [deg
Wow
7.58MMPal
Fig.1 Computational domain and coordinates system
Table 1 Numerical conditions
Grid rmmber Resolution
Re, Fr Ri Ny N, % N, Ax7, Ay, Az
CASE1 Passive 150 §.8-33 - 216182 X216 5.6.03-20,28
CASE? Passive 150 8833 - 512 182 %256 28.03-20,28
CASE3 Stable 150 8833 14.2 576> 182 % 288 21,03-20,21
CASE4 | Constant 150 15 - 216182 X216 5.6.03-20,28
property
CASES | Constant 150 5 - 80182 %80 15.0,03-2.0,735
property

ReReynolds number=uyghivy, Fr-Prandt] number, Ri-Richardson number=fg ha/umy” . 48=80-Bhonom -
tigy” friction velocity of initial flow field, Ny, Ny, N:-Grid number for x-, y- .and z-direcitions,
Ax” Ay Az =Gnd spacing for x-, y- .and z-direcitions(= Ax ump'vo, AV trin™v, 42 vV, voepo'pa)

1.5 T T T T T
: —_—0 C, <>
F—u 2
1; Pr 4

0.5 Q:\

Fig.

5 Variation of properties of CO2

with temperature(at75.8bar)

Vﬁ  m— T ‘_—T——‘/l ‘H
%8 29 30 31 32 33 34 35
C]

(®'9bed)/ 91

—_
S

10°F

Fig.3 Mean temperature profiles, passive scalar case
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0 stable case
passive case

© stable case

passive case

TN BT ST AT BN ST B ST ET A B ST AT ST B AT o TN AR A I ST B
00 50 100 150 200 250 300 50 100 150 200 250 380
+ +

y y

Fig.5 Wall-normal turbulent heat flux profiles,

Fig.4 Turbulent intensity profiles, stable case

stable case

/ ,91565/ / // ’f’rf/

‘ <
L.=4h L=4h
32.05(Blue)< 0*<32.30(Red) 32.05(Blue)< 0*<32.30(Red)
(1)-a Temperature field (2)-a Temperature field
(Passive scalar case) (Stably-stratified case)

L=4h

-0.1(Blue)< 6<0.10(Red)
(1)-b Turbulent temperature field
(Passive scalar case)

-0.1 (Blue)< 0<0.10(Red)
(2)-b Turbulent temperature field
(Stably-stratified case)

Fig. 6 Flow visualization, end view
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bENE

AHELEZELDDHITHIY, FRAT LEHERICHEZERZRE LT, AZBRT
(TR 18 SR 1T 2 RIMEH R S 2 7 L ORI S 2 J AL L | 8 ISR D %7 o 7o
—PITHRE R K L7, ZnbRHSNIEHEELZRE - KIEL, AREENTER L
oo ZICITH D B THEF L ER L TIHWZ 22— OB NS ARRELIERIZ Z )
ZTAWTZRRE SN Z DR 2 fE 0 TE#H L LT D,

AMEEITITZHNC DT D KGR A7 220 LB\ EEN T O 5N
TW5, D OFRFERIT, A ORITLEE N LD Z L3 m@mTIEH 208, gD
RAGHERE S AT DR OBGIZB N TRERAIR THD Z E2HHTRLTVND,
TN RMGEE S AT LA~OFEFEIISHZBER L COSBIICH 2 — T, KRG
VAT LOFHEBEEPRITRIEICAR LT DRED RN T WD, WFFEHEED 720, L L
TIDFEEIINZDRL, TR MRT 4+ —< 2 ZENTZ LD KBRS 2T A~DFEH %
HEDHTWDRRITIT R B0,

RGN, DO = — XTxHS L KBRS 27 A0 AIZMIT TOEE 720 |
FI B AR T IEMILAIT L D AR DU DIBITEIL SO Z L 2 HIfF LTV D,

Rk 194210 A

i
bl

Eil

/

51

REE B ExZ

ZE B BEZ. BOR @EE. ER B BS EBS
FHR Ak DR, Bl —3R PR T
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iER TR 18 FEABEE#Y 2T ARIARE—&

DU IR 18 45 B KA G FAS AR IR D DR R FEERE I L 0 2 — i &
NI ELEDLZA "LV EEE DD THD

(ZEHHREY S —)

(1) M. Murazaki, K. Tonoike and G. Uchiyama, “Measurement of Neutron Dose under
Criticality Accident Conditions at TRACY Using TLDs” (¥F& T &)

(2)  CPEKIS AR BT EIE EVER AR . K 19 43 A

(3) T Nakamura, “Irradiation Test Plan in JMTR”,
Fuel Safety Research Meeting 2007, May 16-17, 2007/Ibaraki

4) J. Ogiyanagi, “Development of Power Transient Test Facility in JMTR”,
Fuel Safety Research Meeting 2007, May 16-17, 2007/Ibaraki

[omBERAFR Y5 -]

(D) Avramov P.V., Naramoto H., Sakai S., Narumi K., Lavrentiev V., Maeda Y.,
“Quantum Chemical Study of Atomic Structure Evolution of the Co,/Cgp (x<2.8)
Composites”, J. Phys. Chem. A, 111, pp.2299-2306 (2007).

2) Sakai S., Yakushiji K., Mitani S., Takanashi K., Naramoto H.,
Avramov P., Narumi K., Lavrentiev V.,
“Tunnel magnetoresistance in Co nanoparticle/Co-Cgy compound hybrid system”,
Appl. Phys. Lett. 89, 113118 (2006).

(3)  Avramov P.V,, Sorokin P.B., Fedorov A.S., Fedorov D.G., Maeda Y.,
“Band gap unification of partially Si-substituted single wall carbon nanotubes”,
Phys. Rev. B74, 245417 (2006).

4) P. Avramov, H. Naramoto, S. Sakai, K. Narumi, V. Lavrentiev,
“Quantum Chemical Study of Atomic Structure Evolution of the Co,/Cgo (x < 2)
Composites”, XII-th International Congress of Quantum Chemistry,
Kyoto Terrsa, May 21-26, 2006, Kyoto, Japan.

(5)  Pavel Avramov, WEATE, BEaRwE], WSE—¥E, Vasily Lavrentiev, AifFH{E%)
[Coy/Ceo (AW (x<2.8) DJRIFTHIZRIE T« B i OB N EIEIEIC X D55 )
% 54 [ECS B BLRE S AR I 2 . FEBLR T, 2007 453 H 27 A
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M. Ohta, “Calculation of fission product yield with selective channel scission model”,
3rd Workshop on Neutron Measurements, Evaluations and Applications (NEMEA-3),
Borovets, Bulgaria, 25-28 October 2006.

M. Ohta and S. Nakamura, “SND2006-V.06: Calculation of Fission Yield by Macroscopic

- Microscopic Method Based on Selective Channel Scission Model”,

T. Fukahori (Ed.), Proc. of 2006 Symposium on Nuclear Data, Jan. 25-26, 2007, RICOTTI,
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Energy Society of Japan (2007) [CD-ROM].

K. Tsuduki and T. Matsunaga,“Importance of hydrological parameters in contaminant
transport modeling in a terrestrial environment”,

In: Proceedings of International Symposium on Environmental Modeling and
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T. Kobayashi, S. Otosaka, O. Togawa and K. Hayashi,Development of a Non-conservative
Radionuclides Dispersion Model in the Ocean and its Application to Surface Cesium-137
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H AR - ) 0T 2 BR e A,
CRABHEIZ 36 1T DVEEESRE T3 = — RO @ E L] EREEE (2007)

IR RIS BT DU RERBATET L —T A U v v aiff~ O —
T RRE FRR AT AR Y U A THURFREREE « BN RICB T 5ET L
& HRRBIRE ) HOCEE. THE. 2006 4 12 A 7-8 H (2007)

IR, ZCE R, MR, SMITRE,

WREBREEAET > A 7 A OfGE (1D 1. K FIREEEET LV ERWET AU v
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H AR A 1542 2007 FROFE, 4 dE (2007)

JKHIERE, SFEFBOE, <P, L, JNAREL, ST, @B E, HEF
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