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Reports on Research Activities and Evaluation of Advanced Computational Science
in FY2022

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

Tokai-mura, Naka-gun, Ibaraki-ken

(Received May 25, 2023)

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 FY2022 (April 1st,
2022 - March 31st, 2023) 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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-EECHRNBHNCERTESIOATEY, BEHET HRELDEEZ S,
JESRICHEREREEDTND MBEEERL TS ICITHhTNS,

ZADMXERRTDCEICE>T. BELURRE L FTNDEERD, TLRARRET oI KIZEFIPVLOSFLAILOEHER ITBELT
L. ERERARMCHTIEERRICEN>TEY. SEORRALHAFLTLS,

(6) AX-HEFENCDER

OMSIHEMEICEOLIMRATETORERTOD LI 2 HIZSE.
EROZREICEEMNMNDEIT—ITOEMEBHELTVLS, T4
FEDHRHARZBELH MO FICE THHE - —XZIEEL., HH
FERMEFALEA/R—2aVElH~OEHMZEEL TS,

"RFNRARFEAFED DX XESLVA/R—23VBIHENS 2 DOBERICHL = —X (TG AE B -ERAMELEHOONTEY, BHTEL
sHfishd. # AT - MEMTARENSCEEGRM THA O, SIEMEHEIEREICA T TED TULZEL,

BARLEEMTOHETOINAWICHEDREOEERA) ZEHL-NYEADARON TSI EIERIRISIZEE MLz, MEESLELIE. LY
LB ——XERIORYBAHZODNTIE,. BEDHESTOZ—XITNMAT. SEOHESDEIH, SHIZEAFXEFLLVEDHY A EZEEIC,
FNICEBHICETIMEREEZERTIONKTLEYDDHSD RRI(Responsible Research and Innovation: E{EHAHE -1/ R—3)
NEZFTHA.RRI MYMADI=HIZIE. X%, BARRLGETELPA. " BTRZECHEDHRLALBRT—IHRIVS —ICEBEF TR, Bl
DEFF T ERFEDSTEBAMIZ, M OBEU LB EERDIIENFMESN TS, SRIFSLE-ETORMYMBAHAEEFLIZL,

-ERBRESMOFMAECEALT. ATOARTODIIMIEMLTWAILIBEELRRETHIEEZOND, FRFGTEICESDREN
BICEIFTT-TARRARED DX EXIETD1EHBH BETHREND-—XZHTEITIRA . BBMICERMGRRICEISIEMEED TIEELY,

(6) ZDfh

-FARESNEEBEME. FBICLEVEETHOBTRANAIREEEZOND. KYLADECRFATH-0I123 Hiff D —KRIEEBELHFSN
%o

TKISETESDDLDGFLALOERICEALTHL. ERARERHBICHTOEZEHRICEN>TEY. SRORMALAFLTL S,
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#® 4.2 TR AFEMERBEEEOEZBOEL - 2 A~ (FF54 27 9 HER)

ER-aAVk

"BARFOARFAREBBETO DX HEICIDRFNARARICETEA/A—2aVDRIHEVS BRICHL T, AKRESEHRICHLTINT THEAERTELRE PV I AL —aVItHT AR MM R ERRSEBN R EER-TLOD
EHIFTED,

LT HRMEWN LWV ET—YEVWThEEBAEREEZ EFTEY . BEROSENIIMNZ S, — A #LOREICTFrLUPEN TSSO THLLGRELR OO TRAGVLWAERDONES, MIRICEVWTHLMNILGS-RELRAEK
RDO—HTHAIDT, TNOZEE L TREEHBEICRBROFZE0, BEEEASHLOOTEBREL DD T—VICL>TET—ILOF—AM)vIZELI D LA L T FEN A0, IR IE. RS D7 IR T VDI ZHFRBHTOS S
REETERMTOBRF L, MICHERZDLIICTE0H. SHRELIFAMEEKRLTVEDON ., BIETEEHRVEETEND, BIRTIE @MEERT 5012, TL—I0F D EnMHEN-RENAN, TN EEBORBEARICESIFLELAFE
NTVWEONDTHET, BEEMRELTIABEGED A HEIIDDLK RM ITHLTENLZBLLOMNESIH, HIFIHAHLL, HERZICETIEELGERRTORRRARICIMYBA TSN, BONBREIREFHOAELT 5
HBADERNENKREN, KUMENIHER=—XITHAMASBFREATE-O0, A IKYPI—r T T IOV TERE WV EERD BAZRRIDIEFHOARMARBELL T HRAOEMALFI—0Z2L T ARFHEICKBR
FHELTRE L ZE LY,

CIHFFMEREEGLTOEIA. VATLAMERZ VY- BEHERRNTFARZEOHERZ. FERMESHFAOIIVMUIMBETHY. BERICEVWTRIERGR[EL O TVHEBVET . &Y. BELTENHERR
DEHEHHFLET

CREBOOAVNLTERELIZESY . FCK G IZHM) TOEBRFTOMBERREICEVWTIE. BENHETO—XIZMAT,. SEDHSDER. SSHICTEAXEFEFLVVHEDOHYAFSEIC. TNICEBHUICE T IAERARESERT
BHENBERMICERYEENTULVS (LMW % RRI(Responsible Research and Innovation: EEHAMZE A/ RA—1aV)DEZA) . BHAEIZEWVWTH, HEHEM -4/ R—2a  ERKEORERICEDHONT-F 6 IR FHEM -1/ R—La HK
AEETIE. TERDERELERD 1ET— AV EY D ZHIEEH (well-being) I A EEIE F S Society 5.0/ DEBRICEIT, TIREMPOIETUREFRALDD. KREXEHNLDIN\YIX v RN EEOIIA—H A IZEDEHEKREILEL, 5T
MEECTHBIMNICKRE | TEHIELABRLDERLELTEBITONTEY. CNIERRIOEZEZAELBIET S, SOLEBRMNAERICHLIEEL, KYHESLADMBRICETIMRAREEDS-OICIE. DE. BARGERZLBAA. —BTER
FEOCHEDORABRT IRV —CEBRATERE. RTOBEFNLEREISEBMIC. A OBEUHEEERODIENEDITHIL. A HEHZEOEENNSZSEHRINDZEICHS, SERIEIISL-ETORMYEADRIELHEA
FLE=L,

R R EDERICEVTH, BRAGHEN GO TVAERNET  F . SROAMMEICOVTERZATHIEEZAET . — AT FRPFHEICOVTIEEDREREIAH IToNTOET A, EERMGEHENREATIVENEK
SICBREL BREDHBBMICIEL T, AELERMZERLTOKEWNSIFHBEITHALEBRLTOET N, 5PLEKRMICSEROAREISOVTRATRETNIEIVNEEZTVET,
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1. EFA VHIRERI. EHf Y 2B RLE

£ A VARSI | AR Sk &t
e FE B R L I B 6 2 3 4 7
VR alb—ya UHEIBRE 26 2 28
AT LR 2 — 1 0 1

At 30 6 36

[m FHREET B T = ]
Ewef WS>
(1) Maeyama Shinya, Watanabe Tomohiko, Nakata Motoki, Nunami Masanori, Asahi
Yuichi, Ishizawa Akihiro,
"Multi-scale turbulence simulation suggesting improvement of electron heated
plasma confinement",
Nature Communications (Internet), Vol.13, No.1, pp.3166_1-3166_8 (2022).
(2) Asahi Yuichi, Onodera Naoyuki, Hasegawa Yuta, Shimokawabe Takashi, Shiba
Hayato, Idomura Yasuhiro,
"CityTransformer; A Transformer-based model for contaminant dispersion prediction
in a realistic urban area",
Boundary-Layer Meteorology, Vol.186, pp.659-692 (2023).
(3) Kawamura Takuma, Sakamoto Naohisa, Osaki Tsukasa,
"VR extension of client server type particle-based volume visualization application",
Journal of Advanced Simulation in Science and Engineering (Internet), Vol.10, No.1,
pp.31-39 (2023).
<A FifE LAFZERR ST >
(1) R BEZ, P RE, B R/ AL K,
"R et ORFZERAE BAL AT SRR R I 2 b — Y a TR RIREE T T
A=A CiAD DOYEEn,
E$E%ﬁ?xmAﬂMMﬁ)WﬂMI%Bppw2w6@M2
<AEFEA VD =ifam L >
(1) Kawamura Takuma, Sakamoto Naohisa,
"VR extension of particle-based remote visualization application",
Proceedings of 41st JSST Annual International Conference on Simulation Technology
(JSST 2022) (Internet), "41st JSST Annual International Conference on Simulation
Technology (JSST 2022)", pp.266-269 (2022).
(2) Asahi Yuichi, Padioleau Thomas, Latu Guillaume, Bigot Julien, Grandgirard Virginie,

Obrejan Kevin,
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"Performance portable Vlasov code with C++ parallel algorithm",

Proceedings of 2022 International Workshop on Performance, Portability, and
Productivity in HPC (P3HPC) (Internet), "International Conference for High
Performance Computing, Networking, Storage, and Analysis (SC2022); 2022
International Workshop on Performance, Portability, and Productivity in HPC
(PSHPC)", pp.68-80 (2022).

Hasegawa Yuta, Imamura Toshiyuki, Ina Takuya, Onodera Naoyuki, Asahi Yuichi,
Idomura Yasuhiro,

"GPU optimization of lattice Boltzmann method with local ensemble transform
Kalman filter",

Proceedings of 13th Workshop on Latest Advances in Scalable Algorithms for Large-
Scale Heterogeneous Systems (ScalAH22) (Internet), "International Conference for
High Performance Computing, Networking, Storage, and Analysis (SC22); 13th
Workshop on Latest Advances in Scalable Algorithms for Large-Scale Heterogeneous
Systems (ScalAH22)", pp.10-17 (2022).

Ina Takuya, Idomura Yasuhiro, Imamura Toshiyuki, Onodera Naoyuki,

"A New data conversion method for mixed precision Krylov solvers with FP16/BF16
Jacobi preconditioners",

Proceedings of International Conference on High Performance Computing in Asia-
Pacific Region (HPC Asia 2023) (Internet), "Supercomputing Asia 2023 & HPC Asia
2023", pp.29-34 (2023).

< AEFEME LSRR >

oy

2

(3)

(4)

(5)

BN HER, /NEFSF HE, #Ik f—, A R/,
"ZRICKE AN AR T DR T v T VER I v~ 7 4 v 2 (LETKE) O
GPU 44",
FHE T2 E A SCE(CD-ROM), "5 27 [H 35 T2 2", Vol .27, 4p. (2022).
IR, /J\ET’% ESE, AR R/ZE, LT &,
"SR AR I D T = — X7 4 — b RERO R,
ﬁJrﬁI%E%@i%ﬁﬁi%(CD-ROM) "% 27 MIFHE LRI R", Vol.27, 5p. (2022).
ﬁﬂtl: i, NEFSE B, RO HER, FINZ FEN, & BN, PR REZ,

WG AT A T ARV Y <= BRI RS T RGLENT = — R NVIDIA KT AMD @
GPU (2317 % MEREB M MERTA ",
R Loak T 2 im U (CD-ROM), "5 27 [HIEHA T8 2", Vol.27, 5p. (2022).
/J\%?’%‘* B3, PR R, RE) HER, T)INA SR, FA B2,

BRI T AR < AR KD REKEERE LR D T2 DT A —F Ffb",

§+ﬁ1%§§(E%E%X$(CD-ROM) " 27 BIFHE LR, Vol.27, 4p. (2022).
gkt #fi—, Padioleau Thomas, Latu Guillaume, Bigot Julien, Grandgirard Virginie,
Obrejan Kevin,
"C++ parallel algorithm (Z & 5 PERE ATk EFEAR",
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55 36 [BIBUH TR /1772 AR Y U LERE IR SCE v H— % > b)), " 36 [EIEUETEIK )
VR Y T A", 8p. (2022).

BN HER, /NEFSE g, @l th—, PN RZE,

"R v S EE R v I NE v~ 7 4 L% (LBM-LETKF)(Z kL % 3
WILELE T — & [A1e",

55 36 BIEE IR 17y VAR Y U LG SR X — x> b)), "5 36 EIUETEIA )
VIR Y T A", Bp. (2022).

A #5S, SR A,

RN — R AL T TV r— g O VR ki & Y = AT v HI R B S,

55 36 BIEE IR 17y AR Y U LG SR X —x > b)), "5 36 EIBUETEIA )
T URY T A" 3p. (2022).

KR R, /NPSE ESE, AR B, IF W,

"N TF T 2 — X7 o — )b RiEE AW RR AR AT,

55 36 BB IR 17y VAR Y U LRGSR X — % > b)), "5 36 [EIETEIA T
T URY T A" Bp. (2022).

[V = b—va UHINBEE]
<HEFA D WL SC>

(1

)

3

(4)

(5)

(6)

Thomsen Bo, Shiga Motoyuki,

"Ab initio study of nuclear quantum effects on sub- and supercritical water",
Journal of Chemical Physics, Vol.155, No.19, pp.194107_1-194107_11 (2021).

Chen Jiao, Yoshida Kenta, Suzudo Tomoaki, Shimada Yusuke, Inoue Koji, Konno
Toyohiko, Nagai Yasuyoshi,

"In situ TEM observation and MD simulation of frank partial dislocation climbing in
Al-Cu alloy",

Materials Transactions, Vol.63, No.4, pp.468-474 (2022).

Ebihara Kenichi, Suzudo Tomoaki,

"Molecular dynamics study of phosphorus migrationin X 3(111) and X 5(0-13) grain
boundaries of « -iron",

Metals, Vol.12, No.4, pp.662_1-662_10 (2022).

Thomsen Bo, Shiga Motoyuki,

"Structures of liquid and aqueous water isotopologues at ambient temperature from
ab initio path integral simulations",

Physical Chemistry Chemical Physics, Vol.24, No.18, pp.10851-10859 (2022).
Tsugawa Kiyoto, Hayakawa Sho, Iwase Yuki, Okita Taira, Suzuki Katsuyuki, Itakura
Mitsuhiro, Aichi Masaatsu,

"Molecular dynamics simulations to quantify the interaction of a rigid and
impenetrable precipitate with an edge dislocation in Cu",

Computational Materials Science, Vol.210, pp.111450_1-111450_9 (2022).

Mori Sho, Matsuda Nayuta, Okita Taira, Aichi Masaatsu, Itakura Mitsuhiro, Suzuki
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Katsuyuki,
"Modeling changes in the second harmonic generation of ultrasonic waves having
wavelengths beyond the length scale of conventional molecular dynamics",
Materialia, Vol.21, pp.101371_1-101371_6 (2022).
(7) Sasa Narimasa,
"Fourier interpolation method in phase space of Hamiltonian systems",
Journal of the Physical Society of Japan, Vol.91, No.5, pp.054001_1-054001_8 (2022).
(8) Kobayashi Keita, Okumura Masahiko, Nakamura Hiroki, Itakura Mitsuhiro,
Machida Masahiko, Cooper Michael W. D.,
"Machine learning molecular dynamics simulations toward exploration of high-
temperature properties of nuclear fuel materials; Case study of thorium dioxide",
Scientific Reports (Internet), Vol.12, No.1, pp.9808_1-9808_11 (2022).
© LR
KB VMEOFHM - AT 3 KB A IRMBEMAR OBIE Y I 2 L—3 3 ITHESL
R,
#¥E, Vol.71, No.5, pp.481-487 (2022).
(10) Kobayashi Keita, Yamaguchi Akiko, Okumura Masahiko,
"Machine learning potentials of kaolinite based on the potential energy surfaces of
GGA and meta-GGA density functional theory",
Applied Clay Science, Vol.228, pp.106596_1-106596_11 (2022).
(11) Yamaguchi Masatake, Tsuru Tomohito, Itakura Mitsuhiro, Abe Eiji,
"Atomistic weak interaction criterion for the specificity of liquid metal
embrittlement",
Scientific Reports (Internet), Vol.12, No.1, pp.10886_1-10886_7 (2022).
(12) Nagai Yuki,
"Intrinsic vortex pinning in superconducting quasicrystals",
Physical Review B, Vol.106, No.6, pp.064506_1-064506_10 (2022).
(13) Kimizuka Hajime, Thomsen B., Shiga Motoyuki,
"Artificial neural network-based path integral simulations of hydrogen isotope
diffusion in palladium",
Journal of Physics; Energy (Internet), Vol.4, No.3, pp.034004_1-034004_13 (2022).
(14) Machida Tadashi, Nagai Yuki, Hanaguri Tetsuo,
"Zeeman effects on Yu-Shiba-Rusinov states",
Physical Review Research (Internet), Vol.4, No.3, pp.033182_1-033182_12 (2022).
(15) Shiga Motoyuki,
"Path integral Brownian chain molecular dynamics; A Simple approximation of
quantum vibrational dynamics",
Journal of Computational Chemistry, Vol.43, No.27, pp.1864-1879 (2022).
(16) Yamaguchi Akiko, Nagata Kojiro, Kobayashi Keita, Tanaka Kazuya, Kobayashi Toru,
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Tanida Hajime, Shimojo Kojiro, Sekiguchi Tetsuhiro, Kaneta Yui, Matsuda Shohei,
Yokoyama Keiichi, Yaita Tsuyoshi, Yoshimura Takashi, Okumura Masahiko,
Takahashi Yoshio,

"Extended X-ray absorption fine structure spectroscopy measurements and ab initio
molecular dynamics simulations reveal the hydration structure of the radium (II)
ion",

iScience (Internet), Vol.25, No.8, pp.104763_1-104763_12 (2022).

(17) Suzudo Tomoaki, Ebihara Kenichi, Tsuru Tomohito, Mori Hideki,

"Cleavages along {110} in bce iron emit dislocations from the curved crack fronts",
Scientific Reports (Internet), Vol.12, pp.19701_1-19701_10 (2022).

(18) Yabuuchi Kiyohiro, Suzudo Tomoaki,

"Interaction between an edge dislocation and faceted voids in body-centered cubic Fe",
Journal of Nuclear Materials, Vol.574, pp.154161_1-154161_6 (2023).

(19) Li Wenshuai, Yamada Shinya, Hashimoto Tadashi, Okumura Takuma, Hayakawa
Ryota, Nitta Kiyofumi, Sekizawa Oki, Suga Hiroki, Uruga Tomoya, Ichinohe Yuto,
Sato Toshiki, Toyama Yuichi, Noda Hirofumi, Isobe Tadaaki, Takatori Sayuri, Hiraki
Takahiro, Tatsuno Hideyuki, Kominato Nao, Ito Masaki, Sakai Yusuke, Omamiuda
Hajime, Yamaguchi Akiko, Yomogida Takumi, Miura Hikaru, Nagasawa Makoto,
Okada Shinji, Takahashi Yoshio,

"High-sensitive XANES analysis at Ce Lz-edge for Ce in bauxites using transition-
edge sensors; Implications for Ti-rich geological samples",
Analytica Chimica Acta, Vol.1240, pp.340755_1-340755_9 (2023).

(20) Davies Simon. J. C., Bolea-Alamanac Blanca, Endo Kaori, Yamamoto Yu, Yamasaki
Shudo, Malins Alex, Evans Jonathan, Sullivan Sarah, Ando Shuntaro, Nishida
Atsushi, Kasai Kiyoto,

"Urban factors and mental health symptoms in children of the Tokyo Early
Adolescence Survey; Impact of proximity to railway stations",
Journal of Transport & Health, Vol.28, pp.101564_1-101564_11 (2023).
(21) Nagai Yuki, Shinaoka Hiroshi,
"Sparse modeling approach for quasiclassical theory of superconductivity",
Journal of the Physical Society of Japan, Vol.92, No.3, pp.034703_1-034703_8 (2023).

(22) Galvin Conor O. T., Machida Masahiko, Nakamura Hiroki, Andersson David A.,
Cooper Michael W. D,

"Correlations for the specific heat capacity of (UxPui-x)1-yGdyO2-, derived from
molecular dynamics", Journal of Nuclear Materials, Vol.572, pp.154028_1-154028_8
(2022).

(23) Sasa Narimasa,

"Poincaré integral invariant and conserved quantity of Toda lattice systems",
JSIAM Letters, Vol.14, pp.88-91 (2022).
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(24) Hayakawa Sho, Yamamoto Yojiro, Okita Taira, Itakura Mitsuhiro, Suzuki Katsuyuki,
"Long-timescale transformations of self-interstitial atom clusters of Cu using the
SEAKMC method; The Effect of setting an activation energy threshold for saddle
point searches",

Computational Materials Science, Vol.218, pp.111987_1-111987_10 (2023).

(25) Wallerberger Markus, Badr Samuel, Hoshino Shintaro, Huber Sebastian, Kakizawa
Fumiya, Koretsune Takashi, Nagai Yuki, Nogaki Kosuke, Nomoto Takuya, Mori
Hitoshi, Otsuki Junya, Ozaki Soshun, Plaikner Thomas, Sakurai Rihito, Vogel
Constanze, Witt Niklas, Yoshimi Kazuyoshi, Shinaoka Hiroshi,

"sparse-ir; Optimal compression and sparse sampling of many-body propagators",
Software X (Internet), Vol.21, pp.101266_1-101266_7 (2023).

(26) Tsugawa Kiyoto, Hayakawa Sho, Okita Taira, Aichi Masaatsu, Itakura Mitsuhiro,
Suzuki Katsuyuki,

"Molecular dynamics simulation to elucidate effects of spatial geometry on
interactions between an edge dislocation and rigid, impenetrable precipitate in Cu",
Computational Materials Science, Vol.215, pp.111806_1-111806_8 (2022).

[v 27 2EtERY 2 —]

(1) BTHE B2, HE @R, (LE g ¥ S, MR B, i R, RE &,
RS ATEERICR T D N Y T U ATFEROHE & T ORE \ERERS XA
O NYFULFAEREE 1F P R L OERAHE B & O g,

H AR5 - 1) 20 3w a8, Vol.22, No.1, pp.12-24 (2023).
< A FLHEE LSRR 3>

(1D #er pRIE, HE fli—,

" TR,
FORRE TR0 AARERECE, W I, 174p. (2020).

(2) W BEF, KHE JEEES, B G, R ECK, AR B, N4 REIRR, AH EE, B
FOEreL, eH RS, RRE SR, B B, RAIR B, EHA 5%, BAT HEEZ, & 3R,
"EXAFS (1T & 5 Ra O/KFNREE &AL LH4 ~ D W A& IRRE O A",

Kb, No.45, pp.28-30 (2022).

(3) AKI i,

"1 CHEARS! Julia BHERHHE v 77 I o,
244p. (2022).
<HEFA Y Dikiw >

(1) Yamada Susumu, Imamura Toshiyuki, Machida Masahiko,

"High performance parallel LOBPCG method for large Hamiltonian derived from
Hubbard model on multi-GPU systems",

Supercomputing Frontiers, "Supercomputing Frontiers Asia 2022 (SCFA22)", pp.1-
19 (2022).

(2) Hirayama Shintaro, Sato Koichi, Kato Daiji, Iwakiri Hirotomo, Yamaguchi Masatake,
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Watanabe Yoshiyuki, Nozawa Takashi,

"Effect of uniaxial tensile strain on binding energy of hydrogen atoms to vacancy-
carbon-hydrogen complexes in « -iron",

Nuclear Materials and Energy (Internet), "20th International conference on fusion
reactor materials (ICFRM-20)", Vol.31, pp.101179_1-101179_9 (2022).

[ 27 DGR 2 —]
< AFelE LHFERm >

1)

Machida Masahiko, Iwata Ayako, Yamada Susumu, Otosaka Shigeyoshi, Kobayashi
Takuya, Funasaka Hideyuki, Morita Takami,

"Estimation of temporal variation of tritium inventory discharged from the port of
Fukushima Dai-ichi Nuclear Power Plant; Analysis of the temporal variation and
comparison with released tritium inventories from Japan and world major nuclear
facilities",

Journal of Nuclear Science and Technology, Vol.60, No.3, pp.258-276 (2023).

2. ERf=E,. ENSBEBCTORRSE
[ B B AR B AR B e == ]

1)

(2

(3)

(4)

<[EHER=HE>

Hasegawa Yuta, Aoki Takayuki, Kobayashi Hiromichi, Idomura Yasuhiro, Onodera
Naoyuki,

"Tree cutting approach for reducing communication in domain partitioning of tree-
based block-structured adaptive mesh refinement",

15th World Congress on Computational Mechanics & 8th Asian Pacific Congress on
Computational Mechanics (WCCM-APCOM Yokohama 2022), (Yokohama (online),
Japan, Jul. 31-Aug. 5, 2022).

Onodera Naoyuki, Idomura Yasuhiro, Hasegawa Yuta, Nakayama Hiromasa,
Shimokawabe Takashi, Aoki Takayuki,

"Particle filter for Large-eddy Simulations of turbulent boundary-layer flow
generation based on observations",

15th World Congress on Computational Mechanics & 8th Asian Pacific Congress on
Computational Mechanics (WCCM-APCOM Yokohama 2022), (Yokohama (online),
Japan, Jul. 31-Aug. 5, 2022).

Sugihara Kenta, Onodera Naoyuki, Idomura Yasuhiro, Yamashita Susumu,

"A Study of phase-field parameters in gas-liquid two-phase flow problems",

15th World Congress on Computational Mechanics & 8th Asian Pacific Congress on
Computational Mechanics (WCCM-APCOM Yokohama 2022), (Yokohama (online),
Japan, Jul. 31-Aug. 5, 2022).

Idomura Yasuhiro,

"Performance portable full-f gyrokinetic simulations on exascale supercomputers",
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27th International Conference on Numerical Simulation of Plasmas (ICNSP 2022),
(online, Japan, Aug. 30-Sep. 2, 2022).

<HEHWN=#H>

6V)

(2

(3)

(4)

(5)

(6)

(7)

HFEF T,

"Oakforest-PACS (23517 2 KHIE CFD Mg )1 4 3 BT HIMRTE D BRI,

% 11 1 JCAHPC & X 7 —(OFP M #& Til& s AP 7 L), (online, HAR, 2022 4 5
H 27 R).

gkt #i—, Ail B, Bigot Julien, Garbet Xavier, Grandgirard Virginie, & BT,
TGO RS, JEE CRE, RPA RE, NS B, BRI BER, AR B2, A
FTE,

"R — VAR E DT DT — F N Tk OB,

JHPCN: “FER KRB AL FERH - LR IEILAE 14 B Ry v A, B, H
A, 202247 H 1 H).

NEPSE EEE, BRI KER, HPEA R, W th—, WA RIS, PR R, TR
th, fiidE JBE, gak H—, P UbE, T f—, T R,

"I R A R D BRI 00 FEBRLS (A F 2 A T A XN R T — & X — R DR,

JHPCN: “FRE KBS s AR AL RIF A - LRSS 14 Bl o AR T o A, G, H
A, 2022 47 H 7-8 B).

INBPSE ESE, HA B2, PR R, IUT W, WA R, Wit th—, PR R,
B HER, IR R, T B, KE TR,

"GPU : CPU + ARM 7't v HiZx4 2+ 7) CFD 7 7'V r— 3 a U OIRERER
T RN

JHPCN: SRR B AR SE RFH - SEFEFFZELAE 14 [ R P T A, GG, H
A, 2022 4 7 H 7-8 H).

MR R, §AR B2, NEFSF ESE, PR RE, WA S, TIED S, gt
e, 1,

"R )RR AR SRR IC 35 T D S BB FR L O R AR,

JHPCN: “FEE KBS AR AL FRI A « EREFZEILEE 14 B Ry o A, B, H
A, 202247 4 7-8 H).

gkt #i—, Ail {f, Bigot Julien, Garbet Xavier, Grandgirard Virginie, Obrejan
Kevin, Padioleau Thomas, EH 4, T FESE, ERE BZ, AR &2, N
B, BRI R, HA #2,

" 7R — VAR A A BAE 2 TR RTRMEAF SR R LN — Z AT FIE O B S,
JHPCN: FEE R BB s EAR LR - ERFZRILEEE 14 Bl AR o A, G, H
A, 2022 £ 7 7 7-8 H).

PR R, HPER RZE, 48 B, LT F, NS R,

"ZH CFD ¥ X = L — g 2B D ERHTHIC KT % GPU A1) BFloat16 kALl
WVER D FRGIE",

B EEE 185 [BNA R T =~ AT Ea—T 4 U IFREES, (TH, BA,

,24,
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2022 4 7 H 27-29 H).
(8) R #kH, WA I, TA Fot, R @K, HEA RBE,
WEYVE LS R 2 L —3 3 > @ In-Situ 7 oY 7V AR,
55 50 IR HEIEHR S AR YT A, R, AR, 2022 48 8 7 8-10 A).
(9) W #i—,
"KBIBERG 7 7 A~y I 2 b—a VT — X OERRS T,
AAR T )52 2022 KO R2, (B2, BA, 202249 H 7-9 A).
(10) HFH R,
"RIEELE Y R 2 L= 3 L,
53977 X~ - KRG e, (Bil, BA, 2022 4 11 A 22-25 H).
(11) /N7 E=E,
"HSTHE XN OJEGL T V Z Y A O FEBIC NS T2 miE bl LT — & Rk o B,
NVIDIA 4 @ HPC Weeks; Week 1, (online, H A%, 2022 4F 11 A 29 H).
12) Afr =, (4 hth, BH &, AR &2,
"CPU+GPU B> AT L EOFEAEFE Y V" — OBLIRGRA & Pk,
WAL SRR H 18T B NA KT =~ ATV Ea—T (v 7 HFRRERS, ORH, AA,
2022 4F 12 A 1-2 H).
A3) A HRES, WA HA,
BN — X AT Y r— 3 O VR 3 & Y AT v il RERR R,
5 36 LMWK /)72 AR v A, (online, A A, 2022 4 12 H 14-16 A).
QA 0I5, A A,
"R N — 2D RBUET — Z [T AR LT 7 r—2 3 o VR AL,
S ER AT HALEREE & 7 — 2 B & V72 W E AT O BF 782 (VR2022), (b, B A,
2022 4 12 H 8-9 H).
[V 22— 3 B =E]
<[HEEE#E>
(1) Thomsen Bo, Shiga Motoyuki,
"Nuclear quantum effects in water and its isotopologues",
2nd International Symposium "Hydrogenomics", (online, Japan, May. 16-19, 2022).
(2) Takahashi Yoshio, Yamaguchi Akiko,
"High energy resolution fluorescence XAS for the speciation of cesium and rare earth
elements in geochemical and environmental samples",
32nd Goldschmidt Conference (Goldschmidt 2022), (Honolulu, U.S.A., Jul. 10-15,
2022).
(3) Nagai Yuki,
"Localized Krylov-Bogoliubov-de Gennes Method; Ultra-fast numerical approach to
large-scale inhomogeneous superconductor”,
29th International Conference on Low Temperature Physics (LT29), (Sapporo, Japan,
Aug. 18-24, 2022).
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(5)

(6)

(7

(®)

9
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Thomsen Bo, Shiga Motoyuki,

"Nuclear quantum effects in molecular dynamics simulations of water",

33rd IUPAP Conference on Computational Physics (CCP 2022), (Austin (online),
U.S.A., Aug. 1-4, 2022).

Ebihara Kenichi, Yamaguchi Masatake, Tsuru Tomohito, Itakura Mitsuhiro,
"Numerical study of hydrogen thermal desorption spectra of aluminum",

18th International Conference on Aluminium Alloys (ICAA18), (Toyama, Japan, Sep.
4-8, 2022).

Yamaguchi Masatake, Tsuru Tomohito, Ebihara Kenichi, Itakura Mitsuhiro,
"Hydrogen trapping energy at the incoherent interface in aluminum alloys; First-
principles calculations",

18th International Conference on Aluminum Alloys (ICAA18), (Toyama, Japan, Sep.
4-8, 2022).

Shiga Motoyuki,

"Current status of ab initio molecular dynamics simulations",

10th International Conference on Smart Systems Engineering 2022 (SmaSys2022),
(Yamagata (online), Japan, Oct. 6-7, 2022).

Ebihara Kenichi, Sugiyama Yuri, Matsumoto Ryosuke, Takai Kenichi, Suzudo
Tomoakai,

"Simulation of hydrogen thermal desorption spectra for iron with strain-Induced
vacancy-type defects included",

4th International Conference on Metals Hydrogen (Steely Hydrogen 2022), (Ghent,
Belgium, Oct. 01, 2022).

Shiga Motoyuki,

"Path integral simulations; Probing nuclear quantum effects in materials",

Seminar series for Establishment of an integrated HPC platform project, (Seoul

(online)), Korea, Dec. 16, 2022).

(10) Itakura Mitsuhiro, Yamaguchi Masatake, Egusa Daisuke, Abe Eiji,

"DFT calculation of kink boundary migration in LLPSO structure",
5th International Symposium on Long-Period Stacking/Order Structure and Mille-
feuille Structure (LPSO/MFS2022), (Tokyo, Japan, Dec. 11-14, 2022).

<[EAN = >

V)

2

(3)

wH R,

RS R o1 2 TN T2 B R ENED ) S D T2 D DR T 2l
5 24 MG LR S, (@R, BA, 2022 45 7 17-20 A).
Thomsen Bo, Shiga Motoyuki,

"Ab initio study of nuclear quantum effects in water",

55 24 MG LR S, (@R, BA, 2022 45 7 17-20 A).
Wk HeZ,

,26,
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RS TS OB E S TR I FEY I a b —va U
JR 8 FE OBEREBHFR Z 10 F 7 G5 - FHAREHEAF JE 2, (B, B A, 2022 425 H 17 H).
(4) &IH i,
"AOFEEANA Ty RECT A aik,
Advance/NeuralMD #i#%EE#H Tt 2 —, (Hi(online), HA, 2022 4= 6 A 22 H).
(6) p Bir, R IE, BA R,
"E R OREE DS HEERIE 125 2 D RO E BT,
A AR HEEAEE 2 2022 R U R S, GRO, HR, 2022 429 H 13-15 H).
(6) FH Th—BR, R ¥E, A HEZ, NE BiE, g 9K, n BT, RN,
"R U DR AR T VY v LV OBIREAFIIBAT U R 7 OHEE I T,
H A LR 2 2022 R UK S, GREL, AR, 2022 459 H 13-15 A).
(7) W i, Bm OB, S R, REE EESL, Wei S.,
"WE AR 72 OB - BRI O T VX MEEIF O B3 45 BIRHEET YO
TFFERR%E; FEEN T O KBUIRT",
H AR /1774 2022 FFFk DK<, (HAz, HAR, 202249 A 7-9 H).
(8) Ay Bk, HTH B2z, ik EA,
KK 2 0y 1B )42 X B (Ca,Sr)Fe O &R E O FEME",
A AR 71774 2022 Rk O K2, (HSz, HR, 202249 A 7-9 H).
(9) FrEs L=, msl Fojs, Fil ¥, 10 IEM), Yang Huilong, M-8F #H,
"Cr BBRIHHMHERREL O BRI %, 15 Cr RIANITI T D KFEIAEICE T 2 EBR), BRI

H AT J17%4 2022 Rk DK<, (A2, AR, 202249 A 7-9 H).
(10) Kim Minsik, Malins Alex, BT 82, S foth, SH 37, FE A,
"8 ST 3T D U ME B AT, 11 R R RORIE SR N AR 00 22 R B 3R 43 A0 RIS O
AN
H AR 1774 2022 FFRKO R, (HAL, AR, 20229 A 7-9 H).
(11) Kim Minsik, Malins Alex, BT 52, &k foth, SH 37, FE A,
"I I VLR T SR R N Ak 0D 2 T R SR A AR OD R
B4 FEEREEAGEE ¥ — RS, (ZF(online), HA, 2022 49 A 29 H).
(12) BAT HEeZ,
R LHE S FEN Y R 2 L— g L OBTRE MR FE R,
% 65 [k LR R RER 2, (T, BA, 2022 429 A 7-8 H).
(13) 1 BEv, KHE JEEIRS, /MR R, HF Do, bR i, BEOEE, KRR B, SR LR,
WA M, &fF 5
ST LUV DI SN E T U A DR BB A"
H AL 25 66 [mIFTH#(2022), R, HAR, 2022 49 A 15-17 H).
(14) kB SEEnRR, L BET-, /bR M, T4 REIER, BAIL -, A 2, R &K, &
wR, EA &,

"In vitro TR SE7/2t R x o7 3% 4 MW LT- Ra-226 O /BATH &SRR,

,27,
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H AL 25 66 [FlRtim<(2022), GRAT, H A, 2022 42 9 A 15-17 A).
(15) Thomsen Bo, Shiga Motoyuki,
"Nuclear quantum effects in water and its isotopologous from ab initio path integral
molecular dynamics",
55 16 [815y TR AR R (2022 AR), (B, AR, 2022 42 9 A 19-22 H).
(16) (i H BEF, FER HE—, K JEEES, MR K, B G, JhBR B, B E OB, KRR
B, S 55, BA HEEZ, @ B,
"T VU LD LI~ DORERERA L £ DT VT AOBREEZEE) ~ DRI,
H AR 22288 69 [I4E2, (M, HA, 2022 42 9 A 5-12 H).
Q7 EHE K,
"R BRI IR I E O ETIRENEN S,
55 16 [aloy 7B Ram e (2022 Biik), (B, B, 2022 49 H 19-22 H).
(18 A FiE, #8 2=, ILF BB, A HE,
BB X DR EGH b NA = F e A8 OFER 11,45 B8 Rk R L
F—ICRIEFTHS R OBMEDO R,
AR /152 2022 FFk DR, (HIL, BA, 202249 H 7-9 H).
(19) & ke, Shbd 7,
"ZN—=AET Y T WO R B O S TR o m s iRs,
HA B 2 2022 Rk R (M), GO, AA, 2022 489 /] 6-8 H).
(20) &I 1L,
BT IS K MBI Y S 2 b — g o EE b,
TRAVA SV Ialb—vay 120220 3 H), (H(online), A A, 2022 49 A
30 H).
(21) &8 K2,
"B — By F B ) O BUE & AROKR",
M k¥ 7 F % —+ Y —X 3, (online, AA, 2022410 H 28 H, 11 A 1 H).
(22) Thomsen Bo, Shiga Motoyuki,
"On nuclear quantum effects and their effect on hydrogen bonds in water",
oINS Fry= /I 7 A5, (online, HAR, 2022 410 A 6-7 H).
(23) &8 H2,
"I EaT—vaFfN e T = I AT =2,
B PR 2 2022, (B (online), A A, 2022 4F 11 A 10 H).
(24) &M ¥+, Kim Minsik, Malins Alex, #TH B2,
" 22 Fl R B TR 1 D < RS E R ORI 22 BARIBAR B O REA & 2 o3 A,
5 4 A B AGREMELSE S - AR 2E ARG RIRS, Rk, AA, 2022 4 11
24-26 H).
(25) GHORC i), YR RAf, b TER, B 55,
" fAb R E K= L 12355 < hep-Mg I8 5 28T BT D FREE",
AR AR 143 MBI, R, AA, 2022 4 11 H 11-13 A).

,28,
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(26) K —17, FH #z, B &, Fil 280, e BRI,

"Al-Zn-Mg B&128B 5 THOKFE b T v 7 L KEML I,

W& E TR 143 MIRKHIR &, RO, AOA, 2022 4F 11 4 11-13 A).
@7 EH e,

"PIMD =2 — RZHWZ WA G5 Ialb—3 3 ",

NIMS 7/ v alb—varvV—7r3iay7 2022 G, HA, 20224 12 A 15 H).
(28) &It fhic,

MBS YERE LTI D B EIIRGR E R D",

5 28 MR MBI — 7 22 v 7 (RREER, AR, 2022 45 12 7 15-17 H).
(29) &I thfd, AR #hE, L Sh—, AR &, &8 K2,

"G G - TR IS T D B m R L BRI ~ DR B E S T E Y R 2 b —

ALy nbDT T a—F",

BEN BT JE SR 9 [MIfEIRTE, (M, ROA, 2022 45 12 ] 20-22 R).
(30) K I fhifL,

"Julia |2 & 2 BHAEAREHE",

TR Y — A =3 — R b % £ S4B A8, GLfl, BAR, 2023 421 1 13 ).
(31) &k ke, mEH R,

"EBREAL LI MRS IS B T BRETERE IS VT,

Wots TERWEFREL AV TF 7372V T 4 e A R—a=T4—I7 1, ([,

A, 2023481 7 31 H-2 7 2 A).
(32) BLAT 2,

"BEAR R oy F B e B - G - R,

B F O R B R e se e i 2, GROR, B, 2023 4F 2 1 6 H).

[ 27 L5HERY 2 —]

<|[EBR=E >
(1) Dercon Gerd, Albinet Franck, Saito Kimiaki, Takemiya Hiroshi, Machida Masahiko,

Eguchi Tetsuya, Smolders Erik, Blackburn Carl, Heng Lee,

"Artificial intelligence for monitoring and remediating radioactive contamination in

agriculture",

IAEA Technical Meeting on the Importance of Communicating Scientific Facts;

Addressing Radiation Concerns in Societies - the Role of Science Technology and

Society, (Mol, Belgium, Nov. 2-4, 2022).

<[EN=E >
(1) Shi Wang, Machida Masahiko, Yamada Susumu, Yoshida Toru, Hasegawa Yukihiro,

Okamoto Koji,

"Development of exposure reduction technologies by digitalization of environment

and radioactive source distribution, 3; LASSO theory and demonstration for inverse

estimation on radioactive source distributions",

H AR 115942 2022 4ERk D K&, (HE, BAR, 2022 49 A 7-9 H).

,29,
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(2) mTH 222, Shi Wang, [LH &, =& &7, ME B, GEE A, RE EL, SH
=000 FW, S B, BRI L, AR 2],
"L < ARIR D 7 0 DEREE « BRI AR DT P X ALE OBRSE,2; BRI HEE - RERHE
E » A b= U ORFFERE RS G K OERE,
H AR 77154 2022 FRKO K<, (HYE, HAR, 202249 A 7-9 A).

(3) mrHE EBZ,
"R R R N C O BRI 0 e T FE O B (E 7 1 OAFSEBH RS )"
AR IFaMasdEgsy — 27V —ov x5 —GF 21 [1); FRBFEmNTS 1,
(online, HAS, 2022 49 H 30 H).

(4) BTH B2, Liu Xudong, &k EAs, 2788 A,
RS IS T D B Y E B AR AR, 165 BT R A D TS 2 R R R LT T L OBRS",
A AR 71774 2022 Rk DR, (S, AR, 202249 A 7-9 H).

(B) B W, FE R, EE R, RE L, BTHE BZ,
"WE AR 72 DB - BRSO T VX MU OBRFE,E A ¥ T T 4 7R
b o 2 v OWFSERFE MR 7 31 2D A",
H AR /1754 2022 FFFk DK<=, (A2, BA, 202249 A 7-9 H).

3. BRATAERS - PEMEE - BT REZFTLETORR

(1D A7 LHERTEZ—,
"N 3 AR R R BT I ST S A A AT
JAEA-Evaluation 2022-004, 38p. (2022).

@) AT LEEREE S —,
"FN 3 AEEERFSUBASE - FEAMEE BAAGIRE [FHRA SRR (B EREHE)
JAEA-Evaluation 2022-003, 61p. (2022).

(3) R PERE TR H AR FH HE i ==,
"N 3 AR RTUGH R L A T AR AT X D HFZE R R R
JAEA-Review 2022-035, 219p. (2023).

4. AT 4 T~DERRBEROF HBEE
h BEf, B HEZAh
"KIZET 12T VT AOREWMFTHD THF LUV TEIHI—F = U —REICL DH AN
51244, TV ADhyA LoULRFFE D B T —" (2022/9/27).

5. MFARKSFEORME
(1) % 34M CCSEV—2 v a v/
JEF IR EHIFZE B 12 35 1 5 DX #EE D BLIR &Rk
JE 7 TR B 95 BRI 5 D H8T & R B
202342 H 24 H, T4 .
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6. ZHEZ
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(1) BAY I 2 b—v 3 %% Outstanding Presentation Award

A 055

“VR Extension of Particle-based Remote Visualization Application”

(The 41th JSST Annual International Conference on Simulation Technology .
202248 31 H-9H2H) (XER 12 10H) .
(2) BABURLFRE 66 Hlitims (2022) &/ FEFHE

A B+

[ F L UL DIERICES N T 20 A OBREE BRI

(B AR TR

66 [ElFEme. 2022 49 A

(3) %5 55 [E1(2022 4E ) H AR+ S22 Hi il E
ol PRk, NP ESE, MERE KM

LR AT 53

(AARRF N FRFEOFER,

7. FHFF ORI

VA =)

+He

SYEHL - BRERHE S AT L

(1) HF3F o HRE K OV
HFE : 7L =7 A8 OKENACI LT ER X OUKEMAC IR (e E/)
¥rlE 2022-063424 (202244 H 6 H) .

HiRE

HiFE 2022-083279 (202245 H 20 A)

HRA

H¥FE 2022-083280 (202245 H 20 A)

(2) R DOIEM FIMHFFE) ([T X DA

17 H) .

202343 H 14 H) .

MRIGHE E 228 e OSRIEHEE 71k (BT B2)

B R E R OB SR ETT 15 (ITH B 2)

"4 (REONE) % (RE#H) MER, SRIFR LRI NEE
A F1 5y F 8 S5 A7 v | Bt JSOL Tu s NEFEES 3,308,313 H
OVl 2 1 R

8. &S DEF/ICEET LZFHR
£ THEE (FM) BfFg (RER) Brift e (4r4H)
(1450

e B BT R B Al B s 53,028 ( 9) 6 (9 HAFTHL3) 1 (5 HLHHLO)
YIal—vgv 40,324 (17) 11 (5 BFHL 3) 3 (9 BLHH 3)
BT pH 56 =
VAT LEHEEE 232,540 ( 2) 0| 1 (5BEHKO0)
YK —

At 325,892 (28) 17 (5 BLFTHL6) 5 (9 HLFHL3)
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[ &0 2 B R B Bl B 6 = ]

(1) [HkRE] IR By A S 2 (KURAMA-TL) 7 — & fif#fr « /i IEE 708 (&5 IR)
42,378 T

2 [Hkke] BkBE7 7 X~ P CiADWEOBE, 18 &) RCRAIHME T v 7 Z & (SCHE
#48) 2,200 TH (44)

(3)  [Hkfe] #WHAATE LT D RREREE O BAG N o 2 7 A OGS B APl BT
& B EEIE B) R TEKRT) 260 TM (4r4)

(4)  [##:] GPU 2 — 8— a2 Vo — & & AW B R X IR (B AR IR B - B
W (A C)) 1,300 TH

(5)  [#kpE] KRS8 GPGPU o 2 = L—3 3 v O xR In-Situ ATHE (B AR 5L
& BfE (B C)) 1,300 FH

(6)  [fkfoe] LR 2 Elnl % &g o E N LES (2xt4 57 — % L FIEDOB% (B
ARFPIIREL Y - B GEFF9E)) 1,300 TH

(7D [#FH] GPU A= —arEa—ZHW\We 1m fBEY 72 A LARPLT XL
A v (AR - B (B B)) 2,730 T

® [HHE] "7V v NEAERKELBICL D= YA — VKEMIET A7 7 U O3
(AARF R« BFE (BHE C)) 780 TH

9)  [HiH] KIRM 5 ks —EHE T A O J 2 r— VELREHE I X 5 KERMKRS
RO (HARFPINIRE S - B (B4 C)) 780 T

[V =2 b—va CHANBIEE]

1 (el 1 ~~ 728 NEZ T 7 00— RO AR, TREOF 7 27
=V e A A= U= G EERRAT ) (BHF BN R - CREST) 10,677 TH (%
)

2 [#E] @EHEE D L a2 =0 LG5S FEMMERE OB (PRI EH O - HERY
REMEOMGE) CORRHEE - BTy AT AR SEE) 606 TH

(3)  [#r#l] 3D M HEFRBHELED S I o L—3 g RN COERFE - il
2T AFSERRE ) 2,000 TH (4340)

(4)  [HkRE] kS L8R K 0 G PERERRIE T S L D 0> 2 — G P FEsE M Hh g A/ & BEsE L
T— (HAPIIRIS - B (HRkrAFsE (W52F)) 260 TH

(G)  [HkRE] % v 7 AT BV THRE R IRAERK Z M+ 2 &8 nEOHFE (B AR
& B (B C)) 910 TH

6)  [Hkfe] 7 ) 7 S fReIS 1 T 2 OGBIEE O BRI K 2 87 7o B (L% o fig B
(A AR 2 - Biardy (BoE A) 520 T-H

(1) DKkl KSR OJEmERIC X 2 KB BIEE T (A ARZFIFRER S - B (B
firaEiE T 9E)) 10,920 T

®) [ffht] £V 7k 2F 0 VAL - BILD A = X NRP] (A ARFIRELZ - B
o CHrE i sEarse)) 5,278 T-H

9)  [fkfe] BIERFEAEBARER LT K DM A — U VT OfrE s fgaen b & %)
FYE (AARPNRILS - Bt (U A)) 200 TH (4340)
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(10) [fkfe] oMM ERZRIH Lot > v A8 — MY RBATHE OMERS (AR

FATIRELS - BHFE (G B)) 1,040 M

(11 [HkkE] B & RO E IS KRB R F—M RO FE—REER G (A AR
Bl BfE (G B))  1.053 T

(12) [FH] SHEEBE L2 —T Ry NU—2 I X2 HERIAEEE (B AREITHRBL
& BFE (% C)) 1100 TH

(13) [HHIEMFE ST 2 = L— 3 I K B R O m R ST O fsr 5w EiR e o
B (A AR IR B2 - BHar ey CBr@ il sEIir 7t (W SR A i
M

(14) D] & 2RI RN 2 BAEF RIS 2 @il - @R E T IE OB % (B
AR - BFE (% C)) 910 TH

(15) [Hr] 28 ei s | O A4 — s L B2 OB A BRI X 5 Rl Ei oL
(A AR « BIaf#y (R 7 (A)) 200 T (4r4)

(16) [¥Hl] ==2—F 13y b =7 TAIET 28 LWWHEY Y (A AR
B (CFINEHEEBARIE (A)) 2,600 TH (44H)

17 [FH)] BCFB A, 7Y v RECTF AR EICET L2HEYSE (7 RAVA MY 7 b
PR th) (B eiEiy) 450 TH

. BRI

[P 27 LR 2 —]

(1) [HksE] BEWE - 155K R EEMBe R EN O BREEYGE D 72D O i D BR %
(BRI < ARIL D 723D DEEEE « IRSAT DT ¥ 2 AL HAROBIR)) () (EFT 3 LX
—JF) 232,410 TH
(2 [Hkge] BEEAEY a7 Y U EARICBIT 22TV —F —RIROEIE (A ARZE
By B (B B) 130 TH ()
9. ERE L OEEICEETLFHR
= E[EAFTE | ZREMFSE | ZREAFE | HOIRFEEERK | AR
e BE G R H I BA 8 = 4 0 2 0
vIial—vayr 11 0 3 1
&ﬁ%%*
PEREF R LIl 0 1 0 0
ﬂ%%@é
VAT LEHREBE 1 0 0 0
oK —
ARt 16 1 5 1
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@ L [FI 5%

(& B R BB H IR BR 28 == ]

(1) [HEL] AR 4 — R BB — R AT R AT 24 L 72 U 7L &2 A SR TN
BI9 D50 (Bh KB A AR JET, HOR LHERT)

(2  [#HH] GPU A— =z ¥ a—Z A KIABRERAE N FY 2 2 b— g BT
D8 CROTRT, RO TEERY)

B [HrHl] RHFE Y I 2 L— a3 k3 2 In-Situ 58 aIEALHEAN B 2858 (UHD
R AT RT)

(4)  [#HH] KEECFD 22 2 L—3 3 >0 In-Situ HlH#NICE T 5028 (Bt 5
TERT)

[ =2 L— g EBEg ]

(1) [fkfe] KRB HEN TR EM B O AL T I BT S BIIC BE 4 2 P98 CRORCKR )

Q) [Hkfe] KERISHETD 27V =27 22 b —0FFAZRICET D98 GERREE)

(3)  [Hk#i] Wb 8 0 7BV 1 RIE 2 O T2 RERENVES T F R OW PR maFsE (B 7 Ri
TRr I 5% B FE 1A )

(4)  [Hke] Btk 228 5 8 1 RE 2 O T2 SR B O MR 78 (PE 34 a1 K 2)

(5)  [HkE] R AT Y (PAd-Rh-Ru 2&4) O/KFBWRSE OBEEICBIT 2 3 H R
WFSE CROHER R )

6)  [HkRE] Bt tEoosE OBRBEFEIREICEI T 228 (BATKRZ, KRIKKS)

(7 (kL] ERRIEM OB > T ARAESOBEEICB T 5 FEBR & OFHH B 258 R
KH)

(8)  [fkfor] MEREA BIHRBZICM T B OB ANA T Y > REVT I a ik a2 iE H Uy
BAFESFY I 2 b—3 g CREOE BRRSHEY)

9 [Hrl] BB R T o v v v 2 O T2 R EH P REAT IS (AGC #Ra4t)

(10) [HH] FHHEAZCED2EMEE AL 7V v RXa T 204 s OYIEFFMaFsE (FAEH
RS FH 22 F0 B R B

(11) [FEL] A5 1 OSSR AR 2 FHERHAIFE GEBURS)

[V AT KEHRRFE 2 —]

(1) ] KEEEFITHER T A 77 U ORFZERR%  (BRALHFIERT)

| Eamaiisis

[ & PERE R HAN R HEHE =R ]

(1) DHHL] BERA 2= 7128 D7 E o 3 L OME S B F1E O & AR B
DO (BEIGFRERT)

@ = SLHfsE

[ & B B H IR BR 38 == ]

(1) [#kr] AR 8oy A e 2L @ (KURAMA-I) 5 — 2 fi#hT - fIE LS (8 B 1R)
(& Ry I FEBA F8 E Y 32 REIC S N)

Q) [kl TEHE) REAIINE T v 7T & BT 7 X~ CIAOWE ORI (4
BT
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[+ 32— g VBRI ]

1) k] 7/ ~~ 7 2B NES T 7 40— REONEREAHEE, REoF ) Ar—
Ve A A= DR — AW ERRAT (B B R B A
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