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Research on simulation engineering for nuclear applications, based on “the plan for meeting
the mid-term goal of the Japan Atomic Energy Agency”, has been performed at Center for
Computational Science & e-Systems, Japan Atomic Energy Agency (CCSE/JAEA).

CCSE established the committee consisting outside experts and authorities which does
research evaluation and advices for the assistance of the research and development.

This report summarizes the result of the evaluation by the committee on the research on
simulation engineering performed at CCSE/JAEA in FY2008.

Keywords: Research Evaluation, Numerical Simulation, Computer Science, Computer Grid
Technology, Multi-Scale Modeling, Genome Information Analysis, High-speed
Network Computing
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Nuclear Instruments and Methods in Physics Research A, Vol. 600, No.2 PP.367-375
T. Yamada et al.
“Proposal of vibration table in an extended world by grid computing technology for
assembled structures”
Theoretical and Applied Mechanics Japan, Vol.57 PP.81-87
K. Shinohara et al. (M. Ida and N. Nakajima)
“Shape optimization using adjoint variable method for reducing drag in Stokes flow”
International Journal for Numerical Methods in Fluids, Vol.58, No.2 PP.119-159
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T. Watanabe

“Parallel computations of droplet oscillations”
Proceedings of International Conference on Parallel Computational Fluid Dynamics
(ParCFD 2007) (CD-ROM)
C. Kino et al.

“Development of cognitive methodology based data analysis system”

High Performance Computing on Vector Systems 2008, PP.89-97
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M. Machida et al.
“Correlation effects on atom—density profiles of one— and two—dimensional polarized
atomic fermi gases loaded on an optical lattice”
Physical Review A, Vol.77, No.b5 PP. 053614_1- 053614_8
M. Machida, M. Okumura and S. Yamada
“Stripe formation in fermionic atoms on a two—dimensional optical lattice inside
a box trap; Density—matrix renormalization—group studies for the repulsive Hubbard
model with open boundary conditions”
Physical Review A, Vol.77, No.4 PP. 043601_1- 043601_6
M. Okumura et al.
“Hole localization in the one—dimensional doped anderson—hubbard model”
Physical Review Letters, Vol.101, No.1 PP. 016407_1- 016407_4
H. Kaburaki et al.
“Dynamical thermal conductivity of argon crystal”
Journal of Applied Physics, Vol. 102, No.4 PP. 043514 _1- 043514 6
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#k &M, Vol.94, No.1l PP.62-71
Y. Nagai at el. (N. Hayashi)

“Kramer—Pesch approximation for analyzing field-angle-resolved measurements made
in unconventional superconductors; A Calculation of the zero—energy density of
states”

Physical Review Letters, Vol.101, No.9 PP. 097001_1- 097001_4
K. Suzuki, M. Shiga and M. Tachikawa (M. Shiga)

“Temperature and isotope effects on water cluster ions with path integral molecular
dynamics based on the fourth order Trotter expansion’

Journal of Chemical Physics, Vol. 129, No. 144 PP. 144310_1- 144310_8
T. Takayanagi et al. (M. Shiga)

“Molecular dynamics simulations of small glycine—(H20)n (n=2-7) clusters on
semiempirical PM6 potential energy surfaces”

Journal of Molecular Structure (THEOCHEM), Vol.869, No.1-3 PP.29-36
H. Motegi et al. (M. Shiga)

“Path-integral molecular dynamics simulations of BeO embedded in helium clusters;
Formation of the stable HeBeO complex”

Chemical Physics, Vol. 354, No.1-3 PP.38- 43
T. Nishio at el. (N. Hayashi)

“Superconducting Pb island nanostructures studied by scanning tunneling microscopy
and spectroscopy’

Physical Review Letters, Vol. 101, No. 16 PP. 167001_1- 167001_4
Y. Nagai et al. (N. Hayashi, N. Nakai, H. Nakamura, M. Okumura and M. Machida)

“Nuclear magnetic relaxation and superfluid density in Fe—pnictide superconductors;
An Anisotropic =s-wave scenario”

New Journal of Physics (Internet), Vol.10, No.10 PP.103026_1-103026_17
A. Ramasubramaniam et al. (M. Ttakura)

“Effect of atomic scale plasticity on hydrogen diffusion in iron; Quantum
mechanically informed and on—the-fly kinetic Monte Carlo simulations”
Journal of Materials Research, Vol.23, No.10 PP.2757-2773
M. Kamaya and M. Itakura

“Simulation for intergranular stress corrosion cracking based on a
three—dimensional polycrystalline model”

Engineering Fracture Mechanics, Vol. 76, No.3 PP.386-401
T. Ichinomiya et al. (M. Itakura)

“Temperature accelerated dynamics study of migration process of oxygen defects in
vo,”

Journal of Nuclear Materials, Vol. 384, No.3 PP.315-321
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M. Okumura, S. Yamada and M. Machida
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“DMRG studies for 1-D random Hubbard chain close to the half-filling”
Journal of Physics and Chemistry of Solids, Vol.69, No.12 PP. 3324-3326
S. Yamada et al.

“On—site pairing interaction and quantum coherence in strongly correlated systems”
Journal of Physics and Chemistry of Solids, Vol.69, No.12 PP. 3395-3397
N. Hayashi et al.

“Josephson effect between conventional and non—centrosymmetric superconductors”
Journal of Physics and Chemistry of Solids, Vol.69, No. 12 PP. 3225-3227
N. Hayashi et al.

“Josephson effect between conventional and Rashba superconductors”
Physica C, Vol. 486, No.7-10 PP. 844-847
S. Yamada, M. Okumura and M. Machida

“Parallel computing of directly—extended density-matrix renormalization group to
two—dimensional strongly correlated quantum systems”
Proceedings of IASTED International Conference on Parallel and Distributed Computing
and Networks (PDCN 2008), PP.175-180
S. Yamada, M. Okumura and M. Machida

“High performance computing for eigenvalue solver in density—matrix renormalization
group method; Parallelization of the hamiltonian matrix—vector multiplication”
Proceedings of 8th International Meeting on High Performance Computing for
Computational Science (VECPAR ’08) (CD-ROM), PP.448-454
M. Machida et al.

“Quantum synchronization effects in intrinsic Josephson junctions”
Physica C, Vol. 468, No.7-10 PP.689-694
S. Yamada et al.

“Vortex core structure in strongly correlated superfluidity”
Physica C, Vol. 468, No.15-20 PP. 1237-1240
M. Ttakura et al.

“Multi-scale modeling of crack propagation”
High Performance Computing on Vector Systems 2008, PP.145-152
M. Okumura et al.

“Hole localization in strongly correlated and disordered systems; DMRG studies for
1-D and 3-leg ladder random Hubbard models”
Physica C, Vol. 468, No.15-20 PP. 1241-1244
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A. Matsumoto et al.
“Key interactions in integrin ectodomain responsible for global conformational

change detected by elastic network normal-mode analysis”
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Biophysical Journal, Vol.95, No.6 PP.2895-2908
C. Yamasaki et al. (K. Yura)

“The H-Invitational Database (H-InvDB); A Comprehensive annotation resource for
human genes and transcripts”

Nucleic Acids Research, Vol. 36, Database PP.D793-D799
A. Srinivasan et al. (A. Matsumoto)

“Properties of the nucleic—acid bases in free and Watson—Crick hydrogen—bonded
states; Computational insights into the sequence—dependent features of
double-helical DNA”

Biophysical Reviews, Vol.1, No.1 PP.13-20
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N. Nakajima et al.

“Deployment of nuclear science simulations and IT infrastructure”

International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)
G. Kim et al.
“Hybrid method combining atomic model and continuum”
International Conference on Quantum Simulators and Design 2008 (QSD 2008)
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Y. Suzuki et al.

“Cerebral methodology based computing for estimating validity of simulation
results”

International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)
H. Takemiya et al.

“Using heterogeneous multi—-core processors for MHD stability analysis”
International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)

N. Teshima et al.
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“AEGIS; Atomic Energy Grid InfraStructure”
International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)
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A. Nishida et al.

“Wave propagation analysis of three—dimensional frame structures”
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International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)
N. Kushida et al.
“AEGIS-DIET interconnection using message translation”
International Conference for High Performance Computing, Networking, Storage and
Analysis (SC ’08)
T. Yamada
“Construction of vibration table in an extended world for safety assessment of
nuclear power plants”
9th Teraflop Workshop
[V b—va VHIRRRE - MR I 21— a ]
S. Yamada et al.
“Tera—flops quantum simulation for superconducting nano—device; High—performance
eigenvalue solver on the earth simulator”
7th Teraflop Workshop
S. Yamada et al.
“High performance computing for eigenvalue solver to coupled Josephson junctions
on the earth simulator”
3rd Asian—Pacific Congress on Computational Mechanics (APCOM ’07) & 11th
International Conference on Enhancement and Promotion of Computational Method in
Engineering and Science (EPMESC-11)
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N. Hayashi
“Josephson effect between conventional and Rashba superconductors”
Workshop on Non—centrosymmetric Superconductors
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M. Machida
“Quantum synchronization and electromagnetic wave emission in intrinsic Josephson
junctions”
International Conference on Theoretical Physics (Dubna Nano—2008)

M. Machida

“Quantum dynamics, synchronization, and electromagnetic wave emission in intrinsic
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Josephson junctions”

6th International Symposium on Intrinsic Josephson Effect and Plasma Oscillations
in High-Tc Superconductors (Plasma 2008)
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T. Shiga

“Ab initio path integral molecular dynamics using ONIOM method”

World Association of Theoretical and Computational Chemists Conference 2008 (WATOC
2008)
T. Shiga

“Ab initio path integral molecular dynamics simulations; Nuclear quantum effect”
11th Asian Workshop on First-Principles Electronic Structure Calculations (ASIAN-11)
M. Itakura et al.

“Coupled simulation of grain boundary decohesion and hydrogen segregation”

4th International Conference on Multiscale Materials Modeling (MMM 2008)
N. Hayashi

“New theoretical method for analyzing the field—angle—dependent measurements made
in unconventional superconductors”

Joint ESF-JSPS International Workshop on Nanostructured Superconductors; From
fundamentals to applications
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M. Okumura, S. Yamada and M. Machida

“Ground states of cold neutral fermions in 2-dimensional optical lattices; Effects
of strong correlation in square and triangular lattices”

21th International Conference on Atomic Physics (ICAP 2008)
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H. Nakamura et al.

“Effects of magnetic ordering on phonon spectra in iron-based superconductors; First

principle calculation and theoretical analysis”
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M. Okumura et al.

“Magnetizm localization and hole localization in fermionic atoms loaded on optical
lattice”

American Physical Society 2009 March Meeting
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N. Nakai, N. Hayashi and M. Machida

“TDGL simulation for the driven vortex—latice in an amorphous superconductor”
International Workshop on Nanostructured Superconductors: From fundamentals to
applications

N. Nakai et al.
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M. Okumura et al.

“Spin and charge dynamics in atomic fermions loaded on optical lattice”
American Physical Society 2009 March Meeting

M. Okumura, S. Yamada and M. Machida

“Parallelized DMRG studies for atomic Fermi gas loaded on optical lattice”
Supercomputing in Solid State Physics 2009
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M. Yamada and H. Kaburaki

“First principles calculation on iron grain boundary embrittlement due to impurity
segregation”

IEA Fusion Modeling Meeting

H. Kaburaki et al.

“Modeling of the mechanism of delayed fracture initiation”

NIMS Conference 2008

[ O e,

‘SO VIEFOBEIA =X 5 FHRBEEREIC X D0

UM RIS 1R e TRk 20 AR BESLRIF AT TEEE 2 TR S 200 R LR AR O fif |
& I —fth,

“KRFHHT 17 7 A MTIBT DKBIROE, B I 2L —2a Tk 558
B ARSI A5 156 MK FRH#THAS

&5 N A A

B m ZA—sS—HE5E(NXO), 85 EABEEERREHIRIALD 3 IRIEA Y A — X 2 b—
val’

A AR 7717543 2008 FFFK D K423

[l 3 TE i,

RLFUEEE = 1L X — D —JRBLEHRL KFE DM bzh i

H A4 @ 5% 2008 AFRKH (55 143 [7]) K&

T. Suzudo, M. Itakura and H. Kaburaki

“Modeling study of grain sub—division observed at high burnup nuclear fuel”
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4th International Conference on Multiscale Materials Modeling (MMM 2008)
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A. Matsumoto

“Structural analysis of ribosome based on the elastic network normal mode analysis
and fitting technique”

Japan—-UK symposium on conformational changes in proteins and nucleic acids which
constitute biological macro—molecules
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“Structural analysis of ribosome based on the elastic network normal mode analysis
and fitting technique”
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#OR 0 B SR REA—RL Vim mkgs®A?
& i b 7 —wm N i A— bV |Cim® m®sA
# i) 5 fif| 7 —m AT A— bV |C/m? m?sA
oK, B R A7 —er@ETFliA— L |Cm? m”sA
B & 77T FFEA— L F/m mPkg’s'A?
% B VA= H/m m kg s*A*
E L T X L F AYa—mEL J/mol m’kg s mol™
Ty bEE— BABERY 2 — A mEAGEIAEY [J(mol K) [m?kg s2K ! mol
REHRE (XBEDPy #) |[7—wrFErrs T Clkg kg!sA
% 74 L 5 7 VA g Gyls m?s?
% & L Uy MERTF VT v Wisr m*m?*kg s*=m’kg s
% 5 i |7 v bavd A= b7 727 2 | W m® sr) |m®m? kg sP=kg s
B FO3E ME B EWZ =L A— L katm® m® s mol

#5. 8

T IS L5
0% |2 % Y | 10! d
TV A 2 10” ®
10® [= 7 ¥ E 10° |2 Uyl m
101 |2 Z P 106 |4 27u[ pn
10 |7 7 T 107 | 7l n
10° [¥ i G 10" | 2| p
10° £ Al M 100 |7 &b f
10° [¥ vk 10" |7 M a
102 |~ 7 K h 102 [ 7 K 2z
108 |7 e 100% |3 7 K y
#6. SHCBE SRV AS, STE PS4 5 HAT
g R SI HAZIC & Bl

o min |1 min=60s

53 h |1h =60 min=3600 s

H d |1d=24 h=86 400 s

FE °  [1°=(m/180) rad

5y > |1'=(1/60)°=(/10800) rad

(i 7 [17=(1/60)'=(1/648000) rad

~7 B =)L ha |1ha=1hm?=10*m?

Yy kv L, 1 [1L=11=1dm*=10°cm®=10°m?
2 t |1t=10°kg

K7. SLITEERVA, SIEHFA SN BALT, SIHMLT

KENDEEREBRNCHEOND HD
g ka2 SI HifZ TF S5 Hfil
# 7 A L B eV |1eV=1.602 176 53(14)x10°J
% kv Da [1Da=1.660 538 86(28)x102"kg
MR EHA] u |lu=1Da
K3 W I ua |1ua=1.495 978 706 91(6)x10"'m

#8. SUTESZRWVAS, STEPHH SN D Z Ofto HAL

gD e SI HAL TR Sh 55
2~ = /M bar [1bar=0.1MPa=100kPa=10°Pa
IKEME U A — b YmmHg 1mmHg=133.322Pa
v 7 A bhr—an A [1A=0.1nm=100pm=10""m
it B M [1M=1852m
A — “| b |1b=100fm®=(10"%cm)2=10"**m*
J D2 M kn |1kn=(1852/3600)m/s
S } STHIAL & ORI BRI,

) \ SRR O TE T\ KAT S
7 v X | dB
#9. HAOLFE S OCGSHNHAL
g ok ST L TR S 55l
= L 7| erg |1erg=10"J
4 A | dyn |1 dyn=10°N
N 7 Al P |1P=1dynscm?=0.1Pas
2 b — 7 A| St |1St=lem’s'=10"m?s?
A F b 7| sb |1sb=ledcm®=10%d m?
7 + M ph |1 ph=lcd srem® 10%x
H /M Gal |1 Gal=1lcm s°=10°ms?
~ 7 A U 1 M Mx [1Mx=1Gcem’=10*Wb
H v A G |1 G=1Mxcm?=10"T
T x7 v K )] Oe |10e2 (10%4mA m’
(c) 3ILARDCGSHNLR & SITIEHEILB TERND, F5 [ & )

RIS 2T T b O Th B,

#10. SR S 72V Z O fth o> HifE o i)

g (ks SI HifL TR S h 25l
¥ =2 U —| Ci |1Ci=3.7x10"Bq
v v b % ¥ R [1R=258x10"Clkg
7 K| rad |1 rad=1cGy=10Gy
%% Al rem |1 rem=1 ¢Sv=102Sv
77 v <[ v |1y=1nT=10-9T
7 = A 3 17 =/ 2=1fm=10-156m
A—=RMVRAT v b 1A= RVHRHA T v b =200 mg = 2x10-4kg
k V| Torr |1 Torr = (101 325/760) Pa
B % K & JE| atm |1atm =101 325 Pa
PR g | el [teal=41858] (N5CIHmY—) , 41868
(MTIA =Y —) 4184 (MBMLZ 1 E ) —)

g Vi = U op 1 p=1pm=10"°m

(58hR, 20064EE4ET)
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