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Reports on Research Activities and Evaluation of Advanced Computational Science
in FY2024

Center for Computational Science & e-Systems
Japan Atomic Energy Agency

Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 30 , 2026)

Research on advanced computational science for nuclear applications, based on “the plan
to achieve the medium- and long-term goal of the Japan Atomic Energy Agency”, has been
performed by Center for Computational Science & e-Systems (CCSE), Japan Atomic Energy
Agency.

CCSE established a committee consisting of external experts and authorities which
evaluates and advises toward the future research and development.

This report summarizes the results of the R&D performed by CCSE in FY2024 (April 1st,
2024 - March 31st, 2025) and their evaluation by the committee.

Keywords: Research Evaluation, Numerical Simulation, Computer Science, Computational
Science, Multi-scale Modeling, Material Simulation, Structural Simulation,

Supercomputer, Large Scale Parallel Computing, Visualization
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IZ2H175 ALDX &) —RESN B EEAFLET, -, B EELBEBYM(CHEDIRELENVET,
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COEIGEHMBEMCDEHEHMYEFRDBEEZLLIC. TV I —TORRABREREEAN D BBEKIZEOTISRATHLHERDNET,

EDFILHBOIV AV EREEETEINERL—AT. V- (LRI AMEENMBDEB TEFHANGHRARELZREL. #BOMOBECERNOHARIZIA—TAITL I TRIEL. BEEEERAATITENSIIEATEN
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—AITRADTIRHGEL, FUNFUREEDTEDH TV ETARXERNET,

-HPC-DX EBEAMTICHITEEMMERBET DT —ARERMOREL. BFAERITEAR LI —~OEBBEEZI TR TLELL, SEILEBETRBESNDEDIETIN, EHBEICLY. ChETEMABXDERLBHTOR
BRE BNERRE LT CELHREOARAMENEREINSCEFFEICEZIBVES,

CORTIZHEN, T—2RIEICEHLS T =AY —REEDIIITER-BRAL TN ERLGRBLELYET . - TORRADE=OICT — SRR ORREER T EE2E/EN>EHO, RISVTTUREILFDB RN D
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Watanabe Tsutomu, Ishikawa Shuhei, Kawashima Masayuki, Shimoyama Ko,
Onodera Naoyuki, Hasegawa Yuta, Inagaki Atsushi,

"Structure of drifting snow simulated by Lagrangian particle dispersion model
coupled with large-eddy simulation using the lattice Boltzmann method",

Journal of Wind Engineering and Industrial Aerodynamics, Vol.250, pp.105783_1-
105783_17 (2024).

<HEHA L DEm L >

1)

2)

(3)

(4)

Seki Akiyuki, Saito Kimiaki, Takemiya Hiroshi,

"Current status of the environmental monitoring database on the accident at
Fukushima Daiichi Nuclear Power Plant",

Journal of Radiological Protection, "15th International Congress of the International
Radiation Protection Association (IRPA-15)", Vol.41, No.3, pp.S89-S98 (2021).
Kawamura Takuma, Shimomura Kazuya, Osaki Tsukasa, Idomura Yasuhiro,
"Extension of particle-based in-situ visualization for multipoint VR visualization",
EPJ Web of Conferences,"Joint International Conference on Supercomputing in
Nuclear Applications + Monte Carlo (SNA + MC 2024)",Vol.302, pp.11002_1-11002_8
(2024).

Hasegawa Yuta, Idomura Yasuhiro, Onodera Naoyuki,

"GPU-enabled ensemble data assimilation for mesh-refined lattice Boltzmann
method",

EPJ Web of Conferences, "Joint International Conference on Supercomputing in
Nuclear Applications + Monte Carlo (SNA + MC 2024)", Vol.302, pp.03005_1-03005_9
(2024).

Sitompul Yos., Sugihara Kenta, Onodera Naoyuki, Idomura Yasuhiro,

"Gas entrainment simulation for fast reactors using freesurface lattice Boltzmann

method",
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EPJ Web of Conferences, "Joint International Conference on Supercomputing in
Nuclear Applications + Monte Carlo (SNA + MC 2024)", Vol.302, pp.05004_1-
05004_10 (2024).

Sugihara Kenta, Onodera Naoyuki, Sitompul Yos., Idomura Yasuhiro, Yamashita
Susumu,

"Bubble flow analysis using multi-phase field method",

EPJ Web of Conferences, "Joint International Conference on Supercomputing in
Nuclear Applications + Monte Carlo (SNA + MC 2024)", Vol.302, pp.03002_1-
03002_10 (2024).
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BRI BER, PR ZZz, /NIF B,

"LBM-LETKF % i\ 7= 3 ot LA O oD BEMH AR 5 7 — & AL SEER",
FHE T HaE 25 S (CD-ROM), "5 29 [RIFHE T %5 2", Vol.29, p.4 (2024).
NEPSE OB, MR REKR, G R, PR R,

"[EHEME Navier-Stokes HHRER D ERALIT X D &K AHTEIARETHHE O Poisson & AL",
FHA L i C4E (CD-ROM), "5 29 [RIGHA L7 2", Vol.29, p.3 (2024).

kL th—, Al i, B AT,

W77V y RAT— VHOEWTEET Y 7,

FHE TS S 5 U (CD-ROM), "5 28 [BIFHE T 2% 2", Vol.28, p.4 (2023).
BN HER, /NEFSE g, @l th—, PN RZ,

"R v U EE R Y I ER v~ 7 4 % (LBM-LETKPIZ L 5 —
WL ELIR DT — 4 [k,

R T E AR SUE(CD-ROM), "5 28 [HIFHH T2 E 2", Vol.28, p.5 (2023).
BN HER, /NBFSE EeE, #Ik th—, PN R/RZE,

"R < BRI S R THELAENT O Tesla A100 GPU (Z351) 5 MEREHIE",

55 35 [MIEUEI IR /1773 AR Y U LEE R SCE (S v F— % v b)), "5 35 [RIUER K]
TURT T A p.3(2021).

[AI - DX FEAZ AT BH 38 == ]
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(6V)

Fuyjihara Hiro, Toda Hiroyuki, Ebihara Kenichi, Kobayashi Masakazu, Mayama
Tsuyoshi, Hirayama Kyosuke, Shimizu Kazuyuki, Takeuchi Akihisa, Uesugi
Masayuki,

"Assessment of hydrogen embrittlement behavior in Al-Zn-Mg alloy through multi-
modal 3D image-based simulation",

International Journal of Plasticity, Vol.174, pp.103897_1-103897_22 (2024).

(2) Yamamoto Yojiro, Hayakawa Sho, Okita Taira, Itakura Mitsuhiro,
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"Meso-timescale atomistic simulations on coalescence process of He bubbles in Fe by
SEAKMC method",

Computational Materials Science, Vol.229, pp.112389_1-112389_9 (2023).

Ahmed Abrar, Uttarasak Kanokwan, Tsuchiya Taiki, Lee Seungwon, Nishimura
Katsuhiko, Nunomura Norio, Shimizu Kazuyuki, Hirayama Kyosuke, Toda Hiroyuki,
Yamaguchi Masatake, Tsuru Tomohito, Ikeno Susumu, Matsuda Kenji,

"Morphology evolution of J -phase in Al-Mg-Si alloys during aging treatment",
Journal of Alloys and Compounds, Vol.988, pp.174234_1-174234_9 (2024).

Higa Ryota, Fujihara Hiro, Toda Hiroyuki, Kobayashi Masakazu, Ebihara Kenichi,
Takeuchi Akihisa,

"Multi-modal 3D image-based simulation of hydrogen embrittlement crack initiation
in Al-Zn-Mg alloy",

Materials Transactions, Vol.65, No.8, pp.899-906 (2024).

Okada Kazuho, Shibata Akinobu, Kimura Yuji, Yamaguchi Masatake, Ebihara
Kenichi, Tsuji Nobuhiro,

"Effect of carbon segregation at prior austenite grain boundary on hydrogen-related
crack propagation behavior in 3Mn-0.2C martensitic steels",

Acta Materialia, Vol.280, pp.120288_1-120288_14 (2024).

Nakata Yuto, Sasaki Takehiko, Thomsen Bo, Shiga Motoyuki,

"Theoretical study of cellobiose conversion by supported metal catalysts",

Chemical Physics Letters, Vol.845, pp.141285_1-141285_9 (2024).

Nagai Yuki, Iwasaki Yutaka, Kitahara Koichi, Takagiwa Yoshiki, Kimura Kaoru,
Shiga Motoyuki,

"High-temperature atomic diffusion and specific heat in quasicrystals",

Physical Review Letters, Vol.132, No.19, pp.196301_1-196301_6 (2024).

Tsuchiya Jun, Shiga Motoyuki, Tsuneyuki Shinji, Thompson Elizabeth C.,

"Nuclear quantum effect on the elasticity of ice VII under pressure; A Path-integral
molecular dynamics study",

Physical Review Research (Internet), Vol.6, No.2, pp.023302_1-023302_6 (2024).
Yamaguchi Masatake, Ebihara Kenichi, Itakura Mitsuhiro, Tsuru Tomohito,
"Quantitative estimation method of the effect of segregated solute on hydrogen-
enhanced decohesion at a grain boundary",

Scripta Materialia, Vol.255, pp.116366_1-116366_5 (2025).

(10) Nagai Yuki, Tomiya Akio,

"Self-learning Monte Carlo with equivariant Transformer",

Journal of the Physical Society of Japan, Vol.93, No.11, pp.114007_1-114007_8 (2024).

(11) Thomsen Bo, Nagai Yuki, Kobayashi Keita, Hamada Ikutaro, Shiga Motoyuki,

"Self-learning path integral hybrid Monte Carlo with mixed ab initio and machine

,21,
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learning potentials for modeling nuclear quantum effects in water",
Journal of Chemical Physics, Vol.161, No.20, pp.204109_1-204109_18 (2024).

(12) Kim Minsik, &Ff foth, 24 R —=2, Malins Alex, PofEl BA, W Sk, T BZ,
T N,
"ERYY - BHETEENC K D ZEMBR B SR O KRN A 3D-ADRES % v 7= PHITS ~
¥ T K D EEMIEEAm",
BRET I REBR Y #2256, Vol.12, No.2, pp.39-53 (2024).

(13) Shi Wei, Machida Masahiko, Yamada Susumu, Okamoto Koji,

"Uncertainty analysis of the inverse LASSO estimation scheme on radioactive source

o L—
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distributions inside reactor building rooms from air does rate measurements",
Progress in Nuclear Energy, Vol.184, pp.105710_1-105710_10 (2025).

(14) Uno Koichiro, Okumura Masahiko, Nakao Atsushi, Yamaguchi Akiko, Yanai Junta,
"Cesium stability on the interlayers of K- or Rb-fixing micaceous minerals
investigated by both experimental and numerical simulation methods",

Science of the Total Environment, Vol.949, pp.175012_1-175012_8 (2024).

(15) Sasa Narimasa,

"Small dispersion limit of momentum conservation law",
JSIAM Letters, Vol.16, pp.37-40 (2024).

(16) Yamaguchi Akiko, Okumura Masahiko, Kawamura Naomi, Takahashi Yoshio,
"Adsorption structures and bonding states of cesium and barium adsorbed on various
sites of vermiculite",

Science of the Total Environment, Vol.964, pp.178585_1-178585_13 (2025).

(17) Fujisawa Yuita, Krishnadas Anjana, Nakamura Tomonori, Hsu Chia-Hsiu, Smith
Barnaby R. M, Pardo-Almanza Markel, Hiyane Hoshu, Nagai Yuki, Machida Tadashi,
Okada Yoshinori,

"Imaging Josephson vortices on curved junctions",
Physical Review B, Vol.110, No.22, pp.224511_1-224511_5 (2024).

< AT LIFIERR S >
(1 n BEr,
"ZREA T2 ORI~ DWW FUG O SRR & O BRI B REAEI ~DuE A,
b, No.48, pp.56-59 (2023).
(2) /IR FECK,
"B S TRV IR K DRI T Y B T T A DOREIERRT,
New Glass, Vol.39, No.2, pp.13-17 (2024).
(3) W IEm,
" JEAK T KB & BB — R ER R R L & TR BRI oV T,
H AR /1774355 ATOMO X, Vol.66, No.6, pp.291-294 (2024).
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A B -, @iE Fek, AT HEZ,

"D AR A A DO ) & AR,

Isotope News, No.796, pp.21-23 (2024).

B IRk, BTH B2, bR sEE, KE ZA,

"EHEAL SRR < UHE Cs 2 RWIMORE 3 2 A 0k - A0 REM O T VT U A
AR ) & A D T V1 U A A o f A,

Isotope News, No.781, pp.8-12 (2022).

AHA V) 2ikim >

Yamada Susumu, Yoshida Toru, Hasegawa Yukihiro, Machida Masahiko,
"Effectiveness of fused LASSO for prediction of distribution of radioactive materials
in reactor buildings",

Proceedings of Waste Management Symposia 2024 (WM2024) (Internet), "Waste
Management Conference 2024 (WM2024)", p.15 (2024).

Tomiya Akio, Nagai Yuki,

"Equivariant transformer is all you need",

Proceedings of Science (Internet), "40th International Symposium on Lattice Field
Theory (Lattice 2023)", Vol.453, pp.001_1-001_7 (2024).

Yamada Susumu, Machida Masahiko, Tanimura Naoki,

"Selection method for observation points using Bayesian LASSO at estimating
radiation source distribution from air dose rates",

EPJ Web of Conferences, "Joint International Conference on Supercomputing in
Nuclear Applications + Monte Carlo (SNA + MC 2024)", Vol.302, pp.16004_1-
16004_10 (2024).

Nakamura Hiroki, Machida Masahiko,

"Effects of magnetic ordering on the ground-state energy of plutonium dioxide; A
Study using adiabatic connection fluctuation-dissipation theory",

Proceedings of 31st International Conference on Nuclear Engineering (ICONE31)
(Internet), "31st International Conference on Nuclear Engineering (ICONE31)", p.5
(2024).
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Ayoub Ali, Wainwright Haruko, Sansavini Giovanni, Gauntt Randall, Saito
Kimiaki,

"Resilient design in nuclear energy; Critical lessons from a cross-disciplinary
analysis of the Fukushima Dai-ichi Nuclear accident",

iScience (Internet), Vol.27, No.4, pp.109485_1-109485_15 (2024).
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Idomura Yasuhiro,

"Full-f gyrokinetic simulations of hydrogen isotope mixing in tokamak plasmas",
Physics of Plasmas, Vol.31, No.10, pp.102504_1-102504_10 (2024).

Yoshida Maiko, McDermott Rachael M., Angioni Clemente, Camenen Yann, Citrin
Jonathan, Jakubowski Marcin, Hughes Jerry W., Idomura Yasuhiro, Mantica Paola,
Mariani Alberto, Mordijck Saskia, Paul Elizabeth J., Tara Tuomas, Verdoolaege
Geert, Zocco Alessandro, Casson Francis J, Dif-Pradalier Guilhem, Duval Basil,
Grierson Brian A., Kaye Stanley M., Manas Pierre, Malsov Mikhail, Odstrcil Tomas,
Rice J. E., Schmitz Lothar, Sciortino Francesco, Solano Emilia, Steabler Gary,
Valovi¢ Martin, Wolfrum Elisabeth, Snipes Joseph A., ITPA Transport and
Confinement Group,

"Transport and confinement physics Chapter 2 of the special issue: on the path to
tokamak burning plasma operation",

Nuclear Fusion, Vol.65, No.3, pp.033001_1-033001_132 (2025).

< AHeHE UAT7ERm S >
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WTHE B2, (il #, Kim Minsik, Bk 2, =k #7-, Malins Alex, &8 #HH, &
e ORRRE, EE BB, M EESL, LD MR, 8K Bug, WA #F], Shi Wei.,, HH 7,
WL EH, W FHE, BRI L,

"1F BERF IS AT 7o O BRI 00 atfi HE 1 K ORISR SRITAR 2 7 2 Z Vit O BFFEBR %6 -3D-
ADRES-Indoor:7 ¥ ¥ VE i #2577 v b 7 — LA OBHF R,

RIST News, No.68, pp.3-19 (2022).

HTH 22, LM #, Kim Minsik, HY @8, REH FIL, AW iR, HA B3 F
A FA, W%E F—, ln FER], R Bol, WA FEE], S oL, g L LT,
T EH, R R, EEOFE, b B, 8 BB, BA)I 29,

"1F P“do: W)U 7 A i 5 ?&m&@ﬁ/ﬁxﬁ% (28R DT ¥ Z NEAT OBFSEBR%E -3D-
ADRES-Indoor FrontEnd: BENBLE CTHWSH 7 7 A T VX VY A il

RIST News, No.70, pp.3-22 (2024).
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Aoki Takayuki, Yoshiizumi Akira, Matsushita Shintaro, Sugihara Kenta,

"A Free-swimming simulation of water strider",

5th International Conference on Numerical Methods in Multiphase Flows ICNMMF -
5), (Reykjavik, Iceland, Jun. 26-28, 2024).

Nagasaki Takao, Aoki Takayuki, Sugihara Kenta, Uchida Haruki,

"Numerical simulation of nucleate pool boiling using PLIC-VOF method",
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5th International Conference on Numerical Methods in Multiphase Flows ICNMMF -
5), (Reykjavik, Iceland, Jun. 01, 2024).

<[EHNEHE>
FlG 225k, 5K 82, BFE @k, NE EC,

"PLIC-VOF ik W2 DMy R = L — 3 2,

55 29 MIFHA ToEaim s, (75, AR, 2024 4 6 J1 10-12 H).

Wk 055, PR RZ,

KL T MR WERL AR AL U F ) IR D RBE T Y TV T =2 D
MRt & AR,

5 52 P HUEIER S R YT A, ORE, HA, 2024 45 7 7 19-21 H).

BN HER, HPH Rz, DB B, WA 55,

"ELE T — H AR 31T D M O FIARAIC K D R R AT O R A,

5 52 P HUBIER S R YT A, ORE, HA, 2024 45 7 7 19-21 H).

ANEPSE EEE, FINA BESE, PR R/E, WA WIS, BR)OBER, B R, fEiE
JE2E, Py e, T R, E T, FE 2R,

"R X ORI T P H Y A O RIUCIAT e T — Z FUEFIERB L OB 2T L0
JHPCN: “FEERBUSE MR ILFR » JEFEVFELAE 16 M v RP T A, G, H
A, 2024 £ 7 H 11-12 H).

I R, HA &g, NFSF B, PN Rz, WK 358, 9k th—, T %
s, R R, IE

"R J) IR AR TRAARFRAT I 3 T D St ik o m AR,

JHPCN: PRSI E ER L FEF N - EFEPFFEILEE 16 M o RY v A, G, H
A, 2024 /£ 7 H 11-12 H).

Fafe] VR, DBk SEkE, PR R/E,

"B BRI SR AT G2 IE A F N T2 AN 7T R~ O B s AT

F 4177 X< - G Fass, L, BA, 2024 411 7 17-20 A).

Sitompul Yos, Sugihara Kenta, Watanabe Seiya, Idomura Yasuhiro,

"Efficient gas entrainment for fast reactors using two-phase lattice Boltzmann
method",

5 38 MIHIR IR ey AR Yy A, (RO, BA, 2024 4F 12  11-13 H).

T FnAr, HA Bz, Sitompul Yos, VI Edh,

"EEE G AT L ARO AMR EE W 3Ty I a L —a L,

5 38 RIBMEI A ) Ry U A, RO, HAR, 2024 4F 12 A 11-13 H).

e 2K, HA Bz, @K, R BZA, f R 3, PR R, U BORES,
"PLIC-VOF & W @B R 7 — L Oy I = b— a3 o,

55 38 MIEEIR IR e AR Yy A, GO, BA, 2024 4212  11-13 H).
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(10) By FK, HA Bz, R /X, Al &C,
"PLIC-VOF &% W oW DY I = L—373 U,
561 Ml H AR AR Y Y A, (M5, AR, 2024 4 5 7 29-31 H).
(11 Rl K, FA Bz, B X,
" B R — LU S OO BB AT
RIS R D 402024, (B, AAK, 2024 49 1 4-6 A).
(12) HA Bz, T Fndr, ¥E0 248, Sitompul Yos, Dawei Shen,
"ZEOEBEE G AR EIERO IR I a2 b— 3 U,
A6 P Rt E R RS (TR ILRR), ikl B, 2024 45 H 15-17 A).
(13) T4 Fndy, HA Bz, Sitompul Yos, i Z41, Dawei Shen,
"BEEAGATE AR I ab—3a L,
55 29 MIFHR Toganiis, (7, HAR, 2024 4F 6 J 10-12 H).
(14) T4 Fndr, A Bz, Sitompul Yos, JEi0 2,
"ZEOEREA TG =2 — P MRIED IR AR I 2 L— 3 ",
IRARGE S AR 7 1 2024, (B, HA, 2024 £ 9 A 4-6 H).
(15) TAF Fnth, AT 655, HFEN RZ, B A,
"CFD v = L—y 3 VHlil o 7= OwElE VR in-situ A fHRAR",
H AR 17742 2025 fEFR D42, (online, HA, 2025 4F 3 A 12-14 H).
(16) i f# K, Sitompul Yos, H K &Z, ILF &,
"YNVTF T == AT 4= RiEE VT KRBT~ PID il O ",
H AR 717743 2025 EFR D42, (online, HA, 2025 4F 3 A 12-14 H).
(17) Sitompul Yos, Sugihara Kenta, Watanabe Seiya, Idomura Yasuhiro,
"Validation of a two-phase Lattice Boltzmann Method with local mesh refinement for
gas entrainment simulation in fast reactors",
H AT /1542 2025 EFE DL, (online, A A, 2025 4% 3 A 12-14 H).
(18) A B, M sak, BUA HEEZ,
"ERREIIE L X 2 L—3 g Y OMMIFIMNIC L5 XANES O BRERE(L
B DA,
H A HER 2R L E S 2024 £ K2 (JpGU Meeting 2024), (T2, HA, 2024 4 5 H 26-
31 H).
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(1) Thomsen Bo, Shiga Motoyuki,
"Self learning path integral hybrid Monte Carlo with mixed potentials",
ACS on Campus, (Tokyo, Japan, May. 15, 2024).
(2) Kobayashi Keita, Yamaguchi Akiko, Okumura Masahiko,

"Machine learning molecular dynamics study of hydrated kaolinite under high
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pressure",

61st Annual Meeting of The Clay Minerals Society, (Honolulu, U.S.A., Jun. 03-06,
2024).

Hiraguchi Atsuki, Zheng Xiaojin, Underwood Thomas R, Kobayashi Keita,
Yamaguchi Akiko, Itakura Mitsuhiro, Machida Masahiko, Rosso Kevin M., Bourg Ian
C, Okumura Masahiko,

"Large-scale molecular dynamics simulations of cesium diffusion in systems with clay
particles and water molecules",

61st Annual Meeting of The Clay Minerals Society, (Honolulu, U.S.A., Jun. 03-06,
2024).

Okumura Masahiko, Kobayashi Keita,

"Molecular dynamics study of ice in/on kaolinite under extreme conditions",

61st Annual Meeting of The Clay Minerals Society, (Honolulu, U.S.A., Jun. 03-06,
2024).

Yamaguchi Akiko, Takahashi Yoshio, Okumura Masahiko,

"Advancing understanding of biotite weathering reactions; XAFS and ab initio
simulation insights",

61st Annual Meeting of The Clay Minerals Society, (Honolulu, U.S.A., Jun. 03-06,
2024).

Okumura Masahiko,

"Machine learning molecular dynamics simulations; An Application of machine
learning for material science",

51st IEEE International Conference on Plasma Science & 4th Asia-Pacific
Conference on Plasma and Terahertz Science ICOPS & APCOPTS 2024), (Beijin,
China, Jun. 16-20, 2024).

Yamaguchi Akiko, Takahashi Yoshio, Okumura Masahiko,

"Oxidation of iron in mica induced by weathering investigated by HERFD-XANES
measurements and ab initio calculations",

Goldschmidt Conference (Goldschmidt 2024), (Chicago, U.S.A., Aug. 18-23, 2024).
Takahashi Yoshio, Yamaguchi Akiko, Yomogida Takumi,

"Contribution of environmental radiochemistry to geochemistry",

Goldschmidt Conference (Goldschmidt 2024), (Chicago, U.S.A., Aug. 18-23, 2024).
Thomsen Bo, Shiga Motoyuki,

"Inclusion of nuclear quantum effects in water from room temperature to sub- and
supercritical conditions",

60th Symposium on Theoretical Chemistry 2024, (Braunschweig, Germany, Sep. 02-
06, 2024).
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(10) Thomsen Bo, Shiga Motoyuki,

"Accelerating the study of nuclear quantum effects in water with self-learning path
integral Monte Carlo",

Current and Future Computational Approaches to Quantum Many-Body Systems
2024 (CompQMB2024), (Kashiwa, Japan, Sep. 24-27, 2024).

(11) Matsukawa Yoshitaka, Fujieda Hideto, Muta Hiroaki, Nakamori Fumihiro,
Yamaguchi Masatake, Kasada Ryuta, Yoshida Kenta, Yabuuchi Kiyohiro, Endo
Minako, Yuya Hideki,

"Dissolution temperature of Ni-Si-Mn precipitates in steels; When they became
compounds",

Nuclear Materials conference 2024 (NuMat 2024), (Singapore, Singapore, Oct. 14-17,
2024).

(12) Nakamura Hiroki, Machida Masahiko,

"Exploring magnetic order in actinide dioxides using adiabatic connection fluctuation
dissipation theory",

Nuclear Materials conference 2024 (NuMat 2024), (Singapore, Singapore, Oct. 14-17,
2024).

(13) Thomsen Bo, Shiga Motoyuki,

"Sub- and supercritical water structure calculated using the self-learning path
integral hybrid Monte Carlo method",

11th Triennial Congress of the International Society for Theoretical Chemical Physics,
(Qingdao, China, Oct. 13-18, 2024).

(14) Okumura Masahiko,

"Molecular dynamics simulation study of amorphous ice covering interstellar dust",
Symposium on Next Generation Astrochemistry, (Tokyo, Japan, Nov. 19-22, 2024).

(15) Thomsen Bo, Shiga Motoyuki,

"Studying nuclear quantum effects in sub- and supercritical water with the SL-
PIHMC-MIX method",

Winter School in Theoretical Chemistry 2024; Solvation and Embedding, (Helsinki,
Finland, Dec. 09-12, 2024).

(16) Thomsen Bo, Shiga Motoyuki,

"Extending the computational limits of path integral methods with the SL-PIHMC-
MIX method and machine learned potentials",

International Workshop on Massively Parallel Programming for Quantum Chemistry
and Physics (MPQCP 2025), (Kobe, Japan, Jan. 21-22, 2025).

(17) Thomsen Bo, Shiga Motoyuki,

"Nuclear quantum effects in sub- and supercritical water investigated at ab initio
level with SL-PTHMC-MIX",

,28,



JAEA-Evaluation 2026-003

7th R-CCS International Symposium (RCCS-IS7), (Kobe, Japan, Jan. 23-24, 2025).

(18) Okumura Masahiko,

"Machine learning molecular dynamics; Basics and applications",
International Conference on High Performance Computing in Asia-Pacific Region

(HPC ASIA 2025), (Hsinchu, Taiwan, Feb. 19-21, 2025).

(19) Hiraguchi Atsuki, Zheng Xiaojin, Underwood Thomas R., Kobayashi Keita,

Yamaguchi Akiko, Itakura Mitsuhiro, Machida Masahiko, Rosso K. M., Bourg I. C.,
Okumura Masahiko,

"Free energy landscapes of cesium adsorption from mesopore to the interlayer of
montmorillonite; Classical molecular dynamics simulation studies",

American Chemical Society Meetings & Expos (ACS Spring 2025), (San Diego, U.S.A.,
Mar. 23-27, 2025).

(20) Okumura Masahiko,

"Machine learning molecular dynamics simulations of clay minerals",
American Chemical Society Meetings & Expos (ACS Spring 2025), (San Diego, U.S.A.,
Mar. 23-27, 2025).

<HEHW=#H>

ey

2

(3)

(4)

(5)

H BEF, @E sk, BAT M,

"EAMRRIE L VX 2 L— g COMMIFINIZ LS XANES O#rERM: BRERE(L
B D",

A A M ER 23R Bl 28 A 2024 42 KA (JpGU Meeting 2024), (T3, A A, 2024 4 5 H 26-
31 H).

A E—B, ER g, ie ER

"R ERGEH R A W 72 Fe-Cr-Ni &4 Ok R EERHEIC T 5 B4 picsr D% Cr, Ni
JR A DKBIRIRT RNV —IZRT DT T —%h 5",

AAMEIAEE 9B VT A — WML VAR Y T A (R, AR, 2024 45 A 24
H).

BAS HEZ,

"R o BN Y AT L DREEL",

JHPCN: “FEE R BUE s ER LRF A - EEMFEHLEES 16 Bl AR Yo A (A, H
A, 2024 47 H 11-12 H).

SEO i, Zheng Xiaojin, Underwood Thomas R., /MK BUK, (b0 B, B FKIE,
B'H B2, Rosso Kevin M., Bourg Ian C., B HZ,

"DFENTFU I a b —ya YEAWR - K RICHBIT 58T T ACEILBELS O
H 1L — A",

AAE 752 2024 FRORE, (i, AAK, 2024 4 9 A 11-13 A).

BAT HEZ, 0 BEF, R RECKR,
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"R T Sy D ) B K DR - K Sy A ELVE F o fiRbT,
H AR /1774 2024 kDK%, (iliA, BAR, 2024 49 A 11-13 H).
(6) AT HHEE, AR K, B R, BB FRVE, BTH B2, I OHE, gk EA,
"B S BN IS K D R kT Y S = U A OWERER",
H AR 1774 2024 FFRKO KR, (lH, BA, 2024 9 A 11-13 H).
(7) 1R B, @ FRR, WA HEZ,
"XANES OFER & X 2 L— 3 U OFMMBFIIC X 2 BERELFE B OMH",
H AR 71774 2024 Rk O R, (A, BHAR, 2024 49 A 11-13 H).
(8) LhH BET, @i Zmk, AT HEZ,
"XANES ® ¥ X = b— 3 > & @ fEreifllE s & 5B b BERH O Fe BR{b IS D
A A b7 5 68 [lFtime(2024), (Fild, HA, 2024 49 H 23-25 H).
9) 1A BEr, &fF R, WA HZ,
"HEERELER IR T D B WE O, XANES O &0 fifaell & & 5 — R G E O fHAH
ORI,
2024 fFHE B AHIERAL P25 71 BIFE, (@I, HAR, 2024 /£ 9 A 18-20 H).
(10) @fE 0%, UTHE #ar, &H ZERRS, KM SR, HE M, B B, R RS,
m B,
"ARA Y B A NHOBOBACIE TSR KRR G- 2 5 8,
2024 FJE H ARHIER L P28 71 B, (BIR, HA, 2024 4£ 9 A 18-20 H).
QDA e, KEF WP, e 8z, 1hn B, @i 555,
"oy Z B R OMETTE AN T — v 3 v AN KRR 2R I EE TOLFE D
IKEEIRAE ~ D TRIR",
2024 - B ARHIER L P28 71 B, (BIR, HA, 2024 4£ 9 A 18-20 H).
(12) K¥F ByE, W& 87, A HE, b0 BT, & K, BB B2, ILT #E, &6
R,
"SRED LR DOMESIHTIC X D Ryugu BRI OFR(LRTEREEE T,
2024 FFJE H ARHIER LS5 71 BIES, (BIR, B A, 2024 4£ 9 A 18-20 H).
(13) Thomsen Bo, Shiga Motoyuki,
"Development of machine learning potentials for studying ambient and high
temperature water",
%18 [al 5y R atam s (LEl), (itkB, H A, Sep, 2024 4F 9 H 18-21 H).
(14) Kim Minsik, /AR —=, &E 2, #t A&, =L &, ER v, ITH BE, &
N,
" ST D A R S AT R AR (15) tE S IR T I A AT SR | S TS
~ v T = & TR R O RN EHNIZ 3517 2 BRI OREE Y 72 5T,
A AR 71774 2024 Rk DK%, (A, BAR, 2024 49 A 11-13 H).
(15) /bR FEOK, WA TR, B HEZ, MoE RVE, BTH BZ,
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" ARG BT D BB O R FTRR R S E O T RS U ~ R Oy B ) ik
Iz X DR
H AR /1774 2024 Rk DK%, (A, BAR, 2024 49 A 11-13 H).
(16) 1 #—81, 1o EmI, HE S,
"Fe-Cr-Ni &4 DK FBEARFHEIC KT 5 G4y O E: Crt Ni Ji1O/KEEM T RV
F—ZxtT 57 TV ROFE— R,
H ARSI = 2024 TRk RS 188 [7]), (B, HA, 2024 /-9 A 18-20 H).
Q7)1 ERL EER G, e B, #E A,
"KFEIC & DR U L X — R TSR B mAT T R RO E BRI A,
H AR 2> 2024 FFAKFE R =GR 188 [1D), (B, H AR, 2024 429 A 18-20 H).
Q) Il FZF, Mtk F, sFR A&, #@)Il =ik, £E 0, & SoE, SH B, &
MR, ek m2%, 2N 2ErE (b BRI, =k ERF, BT B,
IR A E ) A SR D FF A T & AR ALERIZ SV T (2) Ni-Si-Mn Hr i B9 2 R BER o
HAR &R,
H AR T 71574 2024 FRKO KR, (id, BA, 2024 9 A 11-13 H).
(19) BB F53F, )1l #&3%, @)1 HaL, 8 KM, RE I, Lo ER, SHE EKR, &
MR, ek Fo, N Wk, mEE LR T, RRE Hk
"bee BEIZ 51T D T o 4H NisSiMn . O F [E R IR E O A",
H ARG JE 72 2024 FRKHIEE 175 B RS, (B, HA, 2024 42 9 H 18-20 H).
(20) GHAC #h3F, L& KRAh, (in BRI, Bl e,
"EHAERIFIZ X D hep @RS 2 7 BRSO AR,
H A48 72 2024 FRKHIGE 175 [RDaEB RS, (B, HAK, 2024 4 9 H 18-20 H).
(21) Kim Minsik, &4F fot, AW —3&, Malins Alex, B[ 24, ] /&g, BTH B2,
R AW, BRI SESL, B FHH,
"3D-ADRES 1T L 225 BREE T L2 W2 v S 2 L—3 g Ui BRI - BHEIES)
(2 K D Z2 IR B 2R D ARRN B S OV Sk 7 -2 o> 2-",
5 13 [MIBRBE REBR YL sE s R =, (Wb X, AR, 2024 49 H 4-5 H).
(22) draz AL, M0 FH, HEOF, (LE E, BRI L, TE B,
"R T B AT IS 0 HEE S AT B RIS Sk 2 MR R SR i b TR IR O BT
H AR /1774 2024 FFFk DR, (iliG, BA, 2024 49 A 11-13 H).
(23) Shiga Motoyuki,
"Quantum molecular dynamics with neural network potentials",
T 6 FEALERFH AL RS, BKH, HA, 2024 A 9 A 14-15 H).
(24) 1 B,
"N T U ANT — BN R WIS — VB O CiA D OWFSE",
TR LB LR TR e S [BSGoEFimE o), GXHl, BAR, 2024 4 9
A 9-11 H).
(25) BLFT HEZ,
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"B Oy B R R LT,
ERMEEIERACD), (&R, AA, 2024 49 /] 26-27 H).
(26) Lo IERI, #588 B, wBEIR /-, WA FKIE,
"THAI =T LAEETEEGIEEESREOKE T v T L HBEO S —FBEE",
W R 147 MIRKHIR 2, OKH, AAR, 2024 4F 11 A 8-10 H).
@7 EIR f—, R tE, EK —17, e ERL FHE R,
"Al-Zn-Mg &4 D5 ABRL - ~DKFERAIZ L 2 KE M bandilic B3 2 By & 42",
R R 147 MIBIRZ, KM, AA, 2024 4 11 1 8-10 H).
(28) [ i,
"BLII U 72 ZE IR A > O T BRI A 0 HE GE T 2 AR 8 BT O WIFZEBR JE
55 18 UBASRREHA 7 o+ — 7 S8 5, (RO, B, 2024 42 11 A 15 A).
(29) /AR FEOK, AT R, AN FEEZ, B R, BTH B Z,
"B o B ) A A O e A IS 12 38 1T 2 EnE B B O figA,
38y ab—a il (EE, AR, 2024 4F 12 7 2-4 H).
(30) Thomsen Bo, Shiga Motoyuki,
"Finding the best functional for modelling sub- and supercritical water with SL-
PITHMC-MIX",
38 My a b— g Ui, (EE, AA, 2024 412 7 2-4 H).
(31) Shiga Motoyuki,
"Hydrogenomics x machine learning potentials",
55 34 A A A MRS fFkk s, (B, HK, 2024 4 12 H 16-18 H).
(32) i Bif, WA HZ, Sif 55K,
"T T LD KIS LU TR E R O fE
5 38 [\l A ARSI P RER - BRI ER Y AR Y T A (O<IE, HA, 2025 £ 1 A
10-12 H).
(33) hm Biv, @i s, BAS HEZ,
"B AOXE IR AE OGS I T DWW AE A N OZAR L RSSO R,
H AR /542 2025 EF DL, (online, HA, 2025 43 H 12-14 H).
(B EEIR fE—, (0 EM, KA FIE,
"OF B 2 LA B e fEk O KB FIRBIBEA X7 P L OWRET VT K HHE",
AR 2 2025 FFRF KRG 189 [), UVETF, AA, 2025 4F 3 H 8-10 F).
(35) Kobayashi Keita,
"Machine-learning molecular dynamics of ThO2",
37th CCSE Workshop "New Developments in Computational Science Research on
Nuclear Fuel Materials", (online, Japan, Mar. 25, 2025).
(36) Nakamura Hiroki,
"First-principles calculation and machine learning molecular dynamics for plutonium

dioxide",
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37th CCSE Workshop "New Developments in Computational Science Research on
Nuclear Fuel Materials", (online, Japan, Mar. 25, 2025).
(37) ‘11 ¥, Zheng Xiaojin, Underwood Thomas R., /MK UK, (L0 B, B K,
BT BZ, Rosso K. M., Bourg I. C., B4t 22,
"HHATE VI ab—varvEAniErE) e A NEMICBIT YT AL
T & MU T LA T DILHEEE A DT,
H AR /15422 2025 FEAFE DL, (online, HA, 2025 4% 3 H 12-14 H).
(38) Thomsen Bo, Shiga Motoyuki,
"Simulating Nuclear Quantum Effects in Water Isotopologues using Path Integral
Molecular Dynamics and Related Methods",
HAR )543 2025 /DS, (online, HA, Mar. 12-14, 2025).
(39) 1iH i,
"GPU ¥ A7 & ET? LOBPCG & FIV o K BURE A i35,
ML 198 [NA R T p—~v U AT E a—T 4 U IR LS, LR, AR,
2025 4 3 A 17-19 H).
(40) 1L IERI, EER fE—, BE FIE,
"R FVREENALNDKSE T v TR VX — O R BE R,
HAEREM <> 2025 FFRF R 189 [1), UVEF, HA, 2025 48 3 H 8-10 H).
(41) BLAT HEZ,
"“SFENRIEIC L D RMERRT T T s AKER Y I 2L — g L,
AT IR (A) TR T A he sy I 2 b U —; FRmREARIZ IS < PO S
% 5 Mg RS, (LI, BA, 2025 43 1 3 H).
(42) e = RRIE,
"B %D 4P HRAXDORITONT,
BB H 21 MIRFZERR el R &, (WL, HK, 2025 42 3 A 5-7 H).
(43) thAE FEiE,
"CNVFA ) = ANELCR D LT AN MR TFIEORR",
H AR 7177423 2025 EFRDH 23, (online, HA, 2025 4F 3 A 12-14 H).

[v 27 2EtERYE 7 —]

<[HN=#>

(1) % Z&%, Wang Hao, [ Ei##, Wang Jialei, Wei Shizhao, A4 &R,
"y A wEEBGRBBIRAR AN T Y v R 2 b=y 3 VBT LVORBEE",
A AWM B2 2024 -/ KE, (online, H AR, 2024 4= 3 A 18-21 H).

2 FHFH R,
WKFFRNRIEGHRO fullf ¥ v A niEd@hiHy I 2 L— a3 0,
A1 7T X~ - BRe T afs, GG, BAR, 2024 42 11 A 17-20 H).

(3) WrHE B,
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" AR SRR BRI B 1T D DX & JAEA OB BEIFICHESL D DX Hiffr & 13,
1F DX EXP02025, (KAE, HA, 20254 2 A 25 H-27 H).

<[HERZE#E>

(1) Idomura Yasuhiro,
"Full-f gyrokinetic simulations of hydrogen isotope mixing phenomena",
US-Japan Joint Institute Fusion Theory (JIFT) Collaboration Meeting on Exascale
Computing, (Princeton, U.S.A., Feb. 28, 2025).

3. BiifrjEst - FAWMES - BIWTREFEBF CORR

1) AT LEHERFE X —,
"N 5 AR E RS E AT ST SRR A
JAEA-Evaluation 2024-001, 40p. (2024)

(2) S PEREFT R TR e ==
“OFN B AR RRIGH R Y A T AR AT X DR R A
JAEA-Review 2024-044, 121p. (2025)

(3) miA HEFE, HML EFn, Kb EI, AR SERE, AT b
“CIEIER S AT LD T RATHREE
JAEA-Testing 2024-006, 31p. (2025)

4. AT 4T ~DBERBEROCHFHEHRES

1) PR E GIESLRT), BA HE AT LEtERTE 2 —)
HEINTOERNBE Y A& E 2 DA% (2024/7/31)

(2) H &, ME ER (oimEErRE 2 —) . Jo)ll ¥, Bl 4 (ERE
g s—) B HEZ AT LEERYEC 22— EH R (Reiit s & —/
JRFIERE LA E e o 2 —) . FiE D GRORRZPRFRE LR seft) . vt
KES (IWFERF L) . HO Sl (EREr R ar e s gns) . g oo (dbifiE
RFARIE R S8 PT)

TR E T T 7 s rU—2 R TEEOSL oK ZHET 5
— k7 Iy 7 AOREFNOREZ R L, HE7 AT LRk A L —
(2024/6/12)

(3) kI Mifkd UK AR o 2 — 2B IEMAB AR ST . Al #hEs (E -
MR SERRE S 7 —F 7 7 b =27 AEREE 2 —) . AR P— (BRI E
KB HRF RS REAOR LR . RKT B, &FE B (WE - MR seees) | S8 A
Z (AT LERERBYE 2 —)

6 RTTDFE D XM 72 b T HERE T O F b 7o bk
—HER Oy BB S 2 2 L — v g CEI— (2024/5/14)
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(1) CCSE kX 7F— [FUH YA O ENIN & REE~DIEH ]

2024/10/31 BAf#

(2) %371 CCSE UV—2 ¥ a v TRREME O FE R AT ZE OB R B |

2025/3/25 [ {E

6. ZE%

(1) % 35 M fifeffass

i
i

{ Gm3CH)

k=1

2L AN
F=

v
v

TR . B HEXR
(8 52 FIAIHLIE W VAR T A, 202447 A 21 H)
(2) BAMRMEYHE TS 2023 4FFF R CH

W N, = kA
(B ARRIEY S

7. BFEORN

(1) FFFF O HIRE K OV Gk

 ORAWR e, R AR, BEE EM
2024 47 A 27 H)

AR - BLHROR B2 8 R OB AR E 1 (BTH S B Z)
FIRE 2022-083280 (2024 4= 12 H 16 H)
HEE : TV =0 ARBMBLOT VI =0 AEEMOKENALRL LAl (L0 ER[)
FFIRE 2024-197120 (202542 A 12 H)

(2) BRDIER FIHFFH) 12X DA

4 (BRERONE) THI S MER SRR B A BN
(B7e#)
WA oy B AT v | BREA&AE JSOL | v 7T LR 2,684,020 [
vl 2 M FFaE

8. NRESDEEICEETIHEHR

£ TRE (TH) (%) Bt (18%) BHFE: (43H)
HPC - DX A F B R = 43,721 ( 8) 6 (9 HLHH3) 0 (9 BHH0)
Al - DX HAHABA R = 219,529 (11) 7 (9 LM 2) 0 (9 BHH 0)

VAT NEHEREE 2 — (0) 0 (9 BHH 0) 0 (9 BHH 0)
aat 263,250 (19) 13 (5 BT 5) 0 (9 BHH 0)

[HPC - DX Az et B s = ]
(1) [HkpE] SR By A ) E 2 (KURAMA-TI) 7 — & fi#f « /i IE R85 (8B IR)
33,910 T (ZZFEAF%E)

(2 [HrH] AT o In-Situ A7 7 U > ZHA 0% FEFERUES) 1,911 TH (ZReaf
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7%)

[#3] GPU 2 — X—a v Ea—X &M Im EEY TVE A ARILT ¥ 2
A v (AR RIS - BRfE (55 B)) 2,700 T-H

[Hkwe] ~NA 7 Uy RIBAFELBIC LD =7 R — VKERIET A 7 Z Y OIS
(ARSI« BFE (B4 C)) 1,000 T-H

[fkfse] KI5 ke s —JREEE T A O 7 ¥ 2 7 — VELRFH R IC L D K FEFRNIKES
B O (BRI S - B (B4 C)) 1,100 TH

[fkfe] REEY Y T AERICE T DHEHED U 7L Z A A In-Situ AL (HAR
iR - BFE (B4 C)) 400 T-H

[F#l] GPU A= 2% AW i &R AR AT (23 U 72387 7= 722 i & 7 v O B
5 (ARSI IRILZ - BRb (544 C)) 1,100 T-H

[H#] GPU 28z & AW # A LES (2695 7 ¥ v 75 — & [k o @ik
fbEAT OB (AARF RIS - Bt E G5F4F58)) 1,600 T-H

[AI - DX JEARH T B 56 = ]

(1)

(2

(3)

(4)

(5)

(6)

(7)

8

(9)

[kt ] & Fn 5 4EFEBRAABELR - 15 YK « MBS R FREBMIA R TIFERN OB
WD T D DA OB (BIE KD 72 0 DBREE - BIRSAT DT ¥ Z AL EAT O m ik
mefkBiZ)) (BT Lv¥—/7) 162,780 TH (4r#) (ZFEHFIE)

(fkfe] T/ ~~ 27w 2B M7 T 7 40— REO¥HBRRBE ., [Himo) s 207
= A A= TR — AR PEAT | (B E IR BLAE - CREST) 10,677 T (434H)
(ZFERF5E)

[kfe] A 5 425 L~V B YEBESEM 5 o Mg AL 50\ BE 3 2 Ee I B g 3 THhE AL
Oy AR GEBANBH % (BTG RHmEANBA %) | (B % /L¥—JT) 12,000 T
M () (ZFEsFse)

Ui ] Jil-r )i s S B 9o IR G258 (M oo Mae iR < R F1E OB AH) U+ 8Ll
IT) (ZFEHF%E) 24,842 T

[fer ] B AR RIS 4L 2 AR E IS 5T 5 mdil - &k B L R O R e %6 (H
ARFIREL S - Bt (B4 C)) 1,400 TH

UCHrBi] BB E TR E L 7Bk 38 0 8 ) A IE OB (A AR IRBL S « B2
(&A% C)) 400 TH

[fkoe ] Bt 738 43 18 /1 FIE I K 2 BRI E 7 /L DOVERL & MRFE (B AR B2 -
Bty (PN ZS EsEisarst (A)) 2,230 T

[###5c] XANES & a2 b—v 3 VXD BYLBRERFOWE SO 1A r—1hb
OBfiE (A ARFIIRILS - BHFE CGEF0F%8)) 1,700 M

o] 28— By B I K 2B KF OB FIREI A~ MVEHE (AR
PR - BHar . (JRE C)) 800 T

(10) [Hrsl] EVERBARIED R A~DIGH (AAFRR S - B (B C)) 800 T

=
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(1) [HrH])] BB S T8 1A LA L 7 AKFIAIFLR DK « A F v O
SO (AASTIERS - BaFgE (G C)) 1,900 TH

ERE L OEEICEET 5ER
£ LFEMFTE | ZEEMPIE | ZEEAFSE | BREE
HPC- DX A% Hf7 BH %6 2 4 0 2 0
AL-DX HAR IR BA = 7 0 2 0
e VERE F TR B IR A e == 0 1 0 0
VAT LEHEBY R 2 — 0 0 0 1
HEl 11 1 4 1
@ I [Fl

[HPC-DX A B =]

(1) [fkfe] TR S — R P B DB — J& T R\ AT A s L 7= U 7 0 & A 2R TS
BI85 (BASRBMEEMAFIEAT, B LEKRF)

(2) [##6e] GPU A — 38— Vo — X\ REBBERAE ) I 2 b—ra VBT 5
F9E (BURRY, B L¥ERY)

(3) [kl KB R 2 b—v 3 kb 5 In-Situ HH AL EAICBE T 2828 Cfp
K, MR

(4) [Hkpe] KEBEFFTHIHE T 4 75 V) OBFZER%  (FEALFHFZEAT)

[AI-DX HEA S B = ]

(1) [HkpE] kERIEHETD 7 ) =272 2 b ) —OREFICET 258 R KAS)

(2)  [HkRE] M8 0 78 11220k 2 O 7o REREMEA T T R OWPEREMAF7E (B 7R %4
TRE AT 5% B s R A )

(3) [Hkfe] Mk 0y T8 ) k& O - & BB O e a AR ZE (P 2E I R 5)

(4)  [fkfoe] oy R BT Y (PA-Rh-Ru RA4) OKFEWLESE OMAREICBE T 2 3R R0
78 (BB T R )

(5)  [Hkie] M tE e EoBRE R ERICE T 20798 GRS, KBRS

6) [FH] XA A=Y v 7EOEERIZET 2% (KA KF)

(7) [HESE] HERMPBHERICM T B CFEANA TV v RECT Wik & iE Ml L iy
BFENHY I 2 b—y a3 VREORBICE D RF DRSSO &EEl (K
ASHHE . A KRT)

|

[ P RE R R BRI HEE = ]

(D kG BERRA A — 2 7B 2 k8 O 3 & OME BB Fik o @ (LI B
DO (BEISRBRT)
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@it

[HPC- DX JA% 1B % == ]

(1) [#kfe] I B A e 2 E (KURAMA-TI) 7 — & g7 - fiIELEEE (EBIR)
(t& ST BRI IS R 52 FEIC & 0)

(2 [#H#H] KB CFD v = L—3 3 @ In-Situ BN+ 28758 (FEERUERT)

[AI-DX A Hili B = ]

(1) [HkBe] SFn 6 FEREBHAREEIR « 154K « LBKXPR FHEE MBS (R THIFEREBENOREE
WEO D OHEHMERTE (WX <R O 7= DBEE « FRIRSA O T 2 X AV HE O Bk RE
LBR%E)) 1fR DB FE (BR= X L¥—/T)

(2) [fkke] SF0 6 FJE R U~V S PR BESEY) 5 o #ig AL 55 (2 B3 2 BN BR S 36 [HuJE AL
Oy AR RE AN PR R (R TR A R A B %) | (&R = 3 /L —T)

@ L i

[V 27 2GR 2 —]

(1) (ke ] TEISZ R 2B NHRCRURSE & ST BUE N B AR T ) RFJE B JE R A% & DRICR 1T 5
ST ) OHEMEIZAR D W EE | 12D < TENZRFAE NHURSE & MNEATBEE N B AR
T IWTTERI SR & ORI ER TR BT 2R E ) GRTRE)

10. HEAN OMETFT & B ICBET 5 HIE
WFIEDERN Tz > T, ML L COMB IR A I L WFIEBR S & 2R Ay - 2D RAYIC HEE
THEAND, LLFOLEY 30 12 & SHEMENEEEZ i L T\ 5
[HPC-DX A% H i B & =]
(1) [Hkfe] 159 B HEBRNT OFHREANBAR (R RV Aarsear U7 Bl L P&
V=) R - BESARRET (ZAeiEt L X —))
TG Y L ERNT AR D mMERER R BN, BHEET L. B X ORI LB O BR %,
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