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REWRE (FHELF)

YIS ETIE, ZOFHICBIT Dk4 e KK - FHYHEESLZBIERICOEZEY 208 5, B
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2. 2 Magnetically-Arrested Disk ® Zeeman %1%
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3.1 FAARERMB DT A E

JRAR R R P O T AHEARIL, BRER K EE X5 ETARBEMICEETH D, L LT A#LIZIX
SRRIRIFZE A o — AT » TR ELRTE B 5 O T, 2FUIH ST/ o TV, RS
HEHT_EYHEIIMNBROEMRETHY, BHE DAy TV TORIERESLER LT
P OBRENERE 2 Hli 3 2 - BEETH 5, FAx IXBLEMN R EREE DA RS IEBIRE 2 B8 LT
REMEZLIEHAR SRR Y X 2 b—2 a &2 F T L, FEEARRRIE IR 2R D Z2 RIS 1T G U C PR
BENEDO LI ICEDLONEFHMICHE LTc, TO/ME., WL TADREGEGWREI HD 5
PR TRESG DA YS L. AR NN EET 5 K 9 7eiiE %2 5 FL L7z (Iwasaki, Tomida, Takasao
et al. 2024, ApJ)., E7-EMAeHFZEL LC, TW Hya OHFLE~OREISIZE LBEGRIIAER 23 5
b EER L7 (Herczeg et al. 2023 ApJ).

3.2 77 v 7 AR—/VE D ORMMERTHEVHBIC T B REREE
77/7T—wﬁ6mméhéﬁﬁam@/z/b®§<i FHRd 257 T v 7 R—/ 2% &}l
EolRBIZE o TIMEENTWA LI SN TS, Yy NOMEIZIT SR EOREN T 5
IR INIEBINTWDIREND DD, TOMIGN KA =N ED LI LDT T v
R— VT STV D O BR STV, Fex 3B - FfEY R 2 L—y a3 Ol
MBET T I R—= NG OREEZZLE L, BREMBNOBEREIZOWTOHEGREER L
(Yamamoto & Takasao 2024 MNRAS), EZED L CIZMBEDIEL 7 & DL R TN ENER STz
D, FaIIZTOMPEEID AND Z LITEh L, PN R & SR PR RS Off < 28 23
HENDZ e aERLE, 20O LT, Y=y OISO THIRSE LT,

4. General-relativistic simulations of neutron stars

When neutron stars in a binary system collide, they produce intense gravitational (and electromagnetic)
radiation, whose observation can be used, among other possibilities, to provide unique information on the
properties of ultra-dense matter, potentially revealing the nature of matter at densities that cannot be replicated
on Earth.

We have been progressing in our research on the dynamics and gravitational-wave emissions from binary-
neutron-star systems. Our primary research tools are numerical codes that solve the Einstein equations as well
as the equations for relativistic hydrodynamics and magnetohydrodynamics. These equations are solved on
time-varying spacetime manifolds with time-varying gauges.
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This year, we brought further forward an initial study examining the relation between gravitational-wave post-
merger signals and the equation of state of the ultrahigh density matter that constitutes the cores of neutron stars.
Our research focused on both equations of state containing a first-order phase transition from hadronic matter
to quark matter and equations of state that instead describe a quark-hadron crossover (smooth transition) to
quark matter. We found correlations that suggest new ways of extracting information on the type of equation of
state from gravitational waves measured in future detectors.

Additionally, we have been more actively involved in the KAGRA collaboration, which is dedicated to the
development and operation of Japan's underground cryogenic interferometric gravitational wave detector. In the
near future, KAGRA will fully integrate into the global network of gravitational-wave detectors, which includes
the LIGO and Virgo Collaborations. We have been helping in the rapid response to gravitational-wave events.
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Circumgalactic Medium”
Strawn, C., et al. (KN as 9th co-author), 2024, ApJ, Volume 962, Issue 1, id.29, 26 pp. (02/2024)

“Stability and Lya emission of Cold Stream in the Circumgalactic Medium: impact of magnetic fields and
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Ledos, N., Takasao, S., Nagamine, K., 2024, MNRAS, Volume 527, Issue 4, pp.11304-11326 (02/2024)

“Field-level Lyman-alpha forest modelling in redshift space via augmented non-local Fluctuating Gunn-
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Sinigaglia, F., Kitaura, F. S., Nagamine, K., Oku, Y., Balaguera-Antolinex, A., 2023, A&A, Volume 682, id.A21,
15 pp. (02/2024)

“EMPRESS. XII. Statistics on the Dynamics and Gas Mass Fraction of Extremely-Metal Poor Galaxies”
Xu, Y. et al, (including KN as 19/54 author), 2024, ApJ, Volume 961, Issue 1, id.49, 15 pp. (01/2024)

“Star Formation and Chemical Enrichment in Protoclusters”
Fukushima, K., Nagamine, K., Shimizu, 1., 2023, MNRAS, Volume 525, Issue 3, pp.3760-3780 (11/2023)

“Self-consistent dust and non-LTE line radiative transfer with SKIRT”
Matsumoto, K., Camps, P., Baes, M., De Ceuster, F., Wada, K., Nakagawa, T., Nagamine, K., 2023, A&A,
Volume 678, id.A175, 12 pp. (10/2023)

“Direct Collapse to Precursors of Supermassive Black Hole Seeds: Radiation Feedback-Generated Outflows”
Luo, Y., Shlosman, 1., Nagamine, K., 2023, ApJ, Volume 955, Issue 2, id.99, 18 pp. (10/2023)

“The FRB20190520B Sightline Intersects Foreground Galaxy Clusters”
Lee, K.-G., et al. (including KN as 9/10th author), 2023, ApJL, Volume 954, Issue 1, id.L7, 11 pp. (09/2023)
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Y. Isobe, et al. (including KN as 19th author among 53 authors), 2023, ApJ, Volume 951, Issue 2, id.102, 18 pp.
(07/2023)

“Gamma-ray emission in the Seyfert galaxy NGC 4151: Investigating the role of jet and coronal activities”,
Inoue, Y. and Khangulyan, D., Publications of the Astronomical Society of Japan, 75, L33, (2023)

“The centimeter-to-submillimeter broad-band radio spectrum of the central compact component in a nearby
type-II Seyfert galaxy NGC 1068, Michiyama, T., Inoue, Y., and Doi, A., Publications of the Astronomical
Society of Japan, 75, 874, (2023)

“Cosmic Ray Processes in Galactic Ecosystems”, Owen, E. R., Wu, K., Inoue, Y., Yang, H.-Y. K., and Mitchell,
A. M. W.,, Galaxies, 11, 86, (2023)
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“On the Zeeman effect in magnetically arrested disks”, Inoue, Y., Publications of the Astronomical Society of
Japan, 75, L7, (2023)

"GWTC-3: Compact Binary Coalescences Observed by LIGO and Virgo during the Second Part of the Third
Observing Run", Abbott et al., Physical Review X, 13, 041039 (2023)

"Search for Gravitational Waves Associated with Fast Radio Bursts Detected by CHIME/FRB during the LIGO-
Virgo Observing Run O3a", Abbott et al., The Astrophysical Journal, 955, 155 (2023)

"Open Data from the Third Observing Run of LIGO, Virgo, KAGRA, and GEO", Abbott et al. The Astrophysical
Journal Supplement Series, 267, 29 (2023)

“Magnetic field transport in geometrically thick discs: multidimensional effects on the field strength and
inclination angle”, Yamamoto, R. and Takasao, S., MNRAS, 530, 1218 (2024)

“The Optically Thick Rotating Magnetic Wind from a Massive White Dwarf Merger Product. II. Axisymmetric
Magnetohydrodynamic Simulations”, Zhong, Y., Kashiyama, K., Takasao, S., Shigeyama, T., and Fujisawa, K.,
ApJ, 963, 26 (2024)

“Dynamics Near the Inner Dead-Zone Edges in a Proprotoplanetary Disk”, Iwasaki, K., Tomida, K., Takasao,
S., Okuzumi, S., and Suzuki, K.T., ApJ, accepted (2024)

“Twenty-five Years of Accretion onto the Classical T Tauri Star TW Hya”, Herczeg et al., ApJ, 956, 102 (2023)

“Evolution of AGN jets of different cosmic ray composition”, Y.-H. Lin, H.-Y. K. Yang, E. R. Owen, Monthly
Notices of the Royal Astronomical Society 520, 963 (2023)

“Effects of large-scale magnetic fields on the composition of ultrahigh-energy cosmic rays”, Owen, E. R., Han,
Q. Wu, K., Phys. Rev. D, id. 103207 (2023)
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S. Takasao, “A closer look at star-disk interaction of young stars”
2nd Athena++ Workshop, the Center for Computational Astrophysics, Flatiron Institute (US) (May 8-12,
2023)

S. Takasao, “3D MHD simulations of star-disk interaction”
Magnetohydrodynamical flows in young circumstellar disks, Castle Ringberg, Germany + online (Oct 1-5,
2023)

S. Takasao, “Theory and observation of plasmoid-modulated magnetic reconnection”
7th Asia Pacific Conference on Plasma Physics (AAPPS-DPP2023), Port Messe Nagoya (Nov 12 - 17, 2023)

S. Takasao, “Impacts on stellar scale processes on disk evolution”
Simulating Physics in Celestial Ecosystems (SPiCE) workshop, Tohoku University (Mar 18-22, 2024)
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E. R. Owen, H.-Y. K. Yang, “Cosmic ray driving of outflows from starburst galaxies: simulating the impacts of
hadronic and leptonic cosmic ray physics”

Resolving galaxy ecosystems across all scales, Chinese University of Hong Kong, Hong Kong (Dec 11-15,
2023, poster)

E. R. Owen, “Cosmic ray feedback in galaxies: New opportunities to test physical models with ALMA and
JWST”
Resolving the Extragalactic Universe with ALMA and JWST, Waseda University, 2023/11/06-10 (poster)
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E. R. Owen, “Exploring the origins of very-high-energy emission from starburst galaxy populations”
The extreme Universe viewed in very-high-energy gamma rays 2023, Tokyo University (February 19-20, 2024)
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International Leading Research (ILR) kickoff meeting, NAOJ, Tokyo (May 31 - June 2, 2023)

N. Ledos, “Impact of magnetic field and thermal conduction onto cold streams accreting massive galaxies”
International Leading Research (ILR) kickoff meeting, NAOJ, Tokyo (May 31 - June 2, 2023)
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International Leading Research (ILR) kickoff meeting, NAQOJ, Tokyo (May 31 - June 2, 2023)

K. Fukushima “Star Formation and Chemical Enrichment from Protoclusters to Galaxy clusters”
A Journey through galactic environments, Porto Ercole, Italy (September 25 - 29, 2023)

D. Toyouchi “Formation of supermassive stars and subsequent mass growth of their remnant black holes”
Formation, Evolution, and Signature of Supermassive Stars, Geneva, Switzerland (January 10 - 12, 2024)

D. Toyouchi “Radiation-driven outflows from BH binaries undergoing super-Eddington mass transfer”
RESCEU-NBIA workshop, Tokyo, Japan (December 7 - 15, 2023)

D. Toyouchi “Toward understanding the co-evolution of galaxies and supermassive black holes”
HSC-AGN workshop, Ehime, Japan (November, 14 - 16, 2023)

D. Toyouchi, “Formation and evolution of black holes in the early universe”
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K. Nagamine, "Pre-Direct Collapse Simulations of the Massive Black Hole Seed Formation"
BiCoQ astro-seminar, Univ. of Milano Bicocca: Sep 27, 2023

K. Nagamine, "Probing the impact of feedback by cosmological hydrodynamic simulations"
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Cosmology Group, Scuola Normale Superiore, Pisa Univ.: Sep 14, 2023
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Astrocoffe, University of Milano Bicocca, Nov 21, 2023

N. Ledos, "The fate of cold streams in the circumgalactic medium: the role of magnetic field and thermal
conduction."
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N. Ledos, "The fate of cold streams in the circumgalactic medium: the role of magnetic field and thermal
conduction."
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Arcetri Observatory, Firenze Univ. Sep 18, 2023
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E. R. Owen “Exploring the signatures of cosmic ray feedback effects in galaxy ecosystems”
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K. Nagamine, "CGM structure in high-z galaxies"
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E. R. Owen, “High-energy backgrounds from cosmic rays in star-forming galaxies®,
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Y. Oku, "CROCODILE: Cosmological simulation with physically-motivated feedback models"
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Y. Oku, "Local Star-forming Galaxies in CROCODILE"
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Y. Oku, "FHimAISHTIEE Y R 2 L—a VTS IO &JBiE% L 7 — RNy 7 7
Rironkon Symposium 2023, SLRTRZ:, 2023/12/25-27 (oral)

Y. Oku, "SN Feedback, Cosmological Galaxy Formation"
Osaka-CCA-Pisa mini ILR workshop, Osaka University, 2023/11/14-15 (oral)

Y. Oku, "Cosmological hydrodynamical simulation with feedback model based on high-resolution
simulations"
Resolving the Extragalactic Universe with ALMA and JWST, Waseda University, 2023/11/06-10 (poster)
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conduction."
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N. Ledos, "The fate of cold streams in the circumgalactic medium: the role of magnetic field and thermal
conduction."
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FHERIC L > CTHA TV T A DIEAE L LN —FTINBIRENDEC, TA TV T 4 OB BOE NN
A DORFRBICREREVEAELHTZEEZH LI L, £72, NbSes 72 EH 1 Ikot& | D
IR CERBLT 2 EAE LR (CDW) & XI5 7 EEE A O IERE BRI SV T b B R i &
To7, MIRNE BN 2B 2 20k ->THEhans X olc, @E A M lick-TE
I TS CDW 1L, IMTEHZICL > THRBISNATA T 4 7 %MD b, HFil - AR, &
AT - ERIFZEICHbIE S, IREIMNEN CDW AT A F 4 v I~ 2 B8 KR D 2 fE
FE O JE I EL 2 IR S T IRENAN G O TN W TH, B -EEREIC BV T EEOME: DBl
LT3 X OSNGIREE 39 DRI HE OGS L Bl Z L 2B 60T LT,

4. FEFEHENE - RENFOERBRE

H 2 LA 2R I AR AR RIS B T Dk 2 e B ERR A Z A 025 Z L2 HEE L, VM
WEFT 1 FHBLR D D IRIAB S 2 BERIICIFZE L TV 5, AFE T, ) HREVI 2O BN, B
FO A1) ELIR T OFHR DTN O BERAIET 21T 72 o 72, (DIZHOW TR, —fRIRBRED S & T, 1F
WO & b E DR OELEHIBIRIC OV TERR LT, BARRIZIE, FEPMEHERT 5250 B CUraEmt
et LTV 5 B 2R A HEEVERIER 2 s AR R+ 5 Z SIS Le, ZORRIT, #
SR DOBHIED W b S ITHANEN L TOLAMER & OFFROFIIIC L » TEEIICHIIRE N D Z &
ZERLTEY, HEROTH - FIENIIEROWNIE BT ERAENTHL Z L 2RRL
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TWb, (ii) 220V T, T TIEPHERZRMA L LT, AP Cid~7Z unb 2 7 u~OFROR
N HZ EZFEH LTV, ZOMBIIAFERILE LTHIRES N2, 20X ) IZFHROi
DD EN) T L, NAT— L TOELRD b N IEROTWNDN DML NOEEEZ T TND LT
BInd, £Z T, ZITIEELITHEHRIR & ELIRD S DR O EAIBIR A TRER L1z, £ ORER,
~7uamb 7 a~MERPIRNIVUTHRNDIZE/NA 7 — L TOEFED S ERHERIND &\ ) Ei
FIREREZFER LT, B, ZOATF—VHERIED A — VRFTEZ R L TWnWbH 2 &, T4
DHRAT—IVOBERMEE T — LD L INNAT— A ~EGREISN TS Z & B EGRIITR LT,
IS OFERITEIR D & & OEREAVFFT A OFMRIZ SN 5 LHIfF SN D, 4%, ZhbOfR%E
K OFEICEERL, S ELTELOHDLTETHD,

RERWX
(727747 XY BT /MBI D AR a VRO
B B, A& B BRI R DT R Y T AR SUE, 29, p. 25, (2023) [Haid Y]

“Fractal and subharmonic responses driven by surface acoustic waves during charge density wave sliding”,
Yu Funami and Kazushi Aoyama, Phys. Rev. B. 108, L100508 (2023).

“Theoretical study of CDW Sliding in the Presence of Surface Acoustic Waves",
Yu Funami and Kazushi Aoyama, JPS Conf. Proc. 38, 011059 (2023).

“Shapiro Steps and Surface Acoustic Waves in Charge Density Dynamics",
Yu Funami and Kazushi Aoyama, New Physics: Sae Mulli 73, 1086 (2023).

“Half-quantum flux in spin-triplet superconducting rings with bias current”,
Kazushi Aoyama, Phys. Rev. B 108, L060502 (2023).

“Signatures of a magnetic superstructure phase induced by ultrahigh magnetic fields in a breathing pyrochlore
antiferromagnet” ,

M. Gen, A. Ikeda, K. Aoyama, H. O. Jeschke, Y. Ishii, H. Ishikawa, T. Yajima, Y. Okamoto, X. Zhou, D.
Nakamura, S. Takeyama, K. Kindo, Y. H. Matsuda, and Y. Kohama, Proc. Natl. Acad. Sci. U.S.A 120 (No. 33),
€2302756120 (2023).

“Stripe order and diode effect in two-dimensional Rashba superconductors”,
Kazushi Aoyama, Phys. Rev. B 109, 024516 (2024).

“Universal bounds on the performance of information-thermodynamic engine”,
Tomohiro Tanogami, Tan Van Vu, and Keiji Saito, Physical Review Research 5, 043280 (2023).

“Information-thermodynamic bound on information flow in turbulent cascade”,
Tomohiro Tanogami and Ryo Araki, Physical Review Research 6, 013090 (2024).
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FEMEIRER

EfrsE

W 28775854 Discussion Meeting: Soft Matter & Statistical Physics
“Sensitivity of earthquakes to small stress perturbation” (}3 4~ 7#{5)
2023 #£ 6 H 27 B, MR AN KB T

fit AAE, FILFNE] : International Conference on Strongly Correlated Electron Systems 2023 (SCES 2023)
“Shapiro Steps and Surface Acoustic Waves in Charge Density Wave Dynamics”
2023 -7 A 7 H, Songdo ConvensiA, Incheon, Korea

By y&(:, %5115 : 28th International Conference on Statistical Physics (Statphys28)
“Fracture process of composite material in spring network model”

202348 H 7 H, HEKF

H . _E#7: : 28th International Conference on Statistical Physics (Statphys28)
“Information flow in turbulence”
2023 4= 8 H 7 H, University of Tokyo, Tokyo, Japan

HILUFNE] : International Conference on Quantum Liquid Crystals 2023 (QLC2023)
“Half-quantum-shifted Little-Parks oscillation and d-vector texture in spin-triplet superconductors’
2023 4= 8 H 9 H, Hokkaido University, Sapporo, Japan

>

FAE, FHILFnE] ;. Asia-Pacific Conference on Condensed Matter Physics 2023
“Devil's Staircase Induced by Surface Acoustic Waves in Charge Density Wave Sliding”
2023 4£ 11 H 27 H, Fullon Hotel Hualien, Hualien, Taiwan

HILUFNFE] : Asia-Pacific Conference on Condensed Matter Physics 2023
“Spin transport and critical phenomena in antiferromagnetic insulators”
2023 4~ 11 A 29 H, Fullon Hotel Hualien, Hualien, Taiwan

By 13%(E, %5115 : Material Research Meeting 2023 (MRM2023)/ IUMRS-International Conference in Asia
(IUMRS-ICA2023)

“Fracture of composite materials with Spring-Network model”
2023 4= 12 A 13 B, ENLAUATEFR A

W 2877551 3rd International Conference on Materials Genome
“Triggering of unstable slip of granular matter by weak acoustic waves” (F3 45 {i#)
2024 4= 2 A 23 H, SRMUniversity, 7~ 737 4, A4 K

FEFE
B WpASaL, KIBE: HAHERRER FH A RE
R - RIBIKAFEEEIER O T2 O L E 7R S RIER GRFR )
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202345 H 24 H HEX vt

FiF R, FLfnaE]: B ARG 78 [MIFER KRS
“CDW RICB T 2L EEENE & vy en 27 v 7”7
202349 A 16 H., HILKRZFE JIINF ¥ /R

FILFne]: AARYHEZEE 78 FFERAKE
“SLaNAEBEERICBIT AR N T A THE XA A — REER”
2023429 H 17 B, HALRZE JIINF ¥ 3R

B OEfE, Sl BB 5 78 MIMEIRR S
“Spring-Network £ 7 /L% W7o 8 G4 B O il @ FE O w927
202349 H 18 A, HALRZE, JINF ¥ /3R

H BB B5GE: 5 29 RIS & H OBRERI 2 DY R Y T A
“TIT 47 XY BT IMTRBITD bR D H L RMaDEHE”
2023412 A 1 H, A 74 B

Mo ER 7 LR st8E 3 % 4 [B] TREFOIL #fF%E %
“EL R SR oW GRFRF#EE)
2024 -2 H 22 H., BALSFMIIEHET EHAREM A ¥ — (AIP)

FILFNEL, JIAE: B ARELSS 2024 FFRFERES
“TN = T h A RAREEHARICBIT A A T VT 4 @BIRE A A A F I 7R
202443 H 18 H, A v 74 Bk

TR, FIRE]: BAYET R 2024 FFREFRE
“CDW AT AT 4 > 7128\ F 5 frequency mixing & HEJE D EE:”
20243 H 19 H, AT Bl

M.z EBZ: wigts TIRE R OB

“FltthofEFRofin” (R
2024 43 7 26 H, R RFEZENERE I =T X
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THHMRE (REXF)

BT N—T1F KR ORE & EOMBIZED A TWES, BARRITIE. KER0BEERYE
DFRLAGI AT B W O BBk - O BN RESIAT | Wk /ESR IE % A 18 L T [EENERO LR B AUEE,
A6 KGR EENTOMBRELHREOT KiEfE, RERE) LEREMITBT oW/ (LFHEOHRE
FEATOWTONIE « BHEZIT> TOET, WATL T, MRE « S22 M0 fFeE O " BT o B3,
SRLT X 2 A B W IRREE 3 IRTTIL R ITIEDOHENL, S bITIREMSEM OoIriEE (H&
et L= —RIRGEEN, Bk OFIEERE 2 &) OB bIT> TVET,

1.
1.1 #ERS'E D /AT U-Pb ERGHT

C BN DAL « EALFIZ DWW TIF AR Z2 5232 W, FRIZ/NEE Ryugu, Bennu (IZFRLH LD T 7L
PNA AL, BRI 2 7 U A w7 7728 « WiRE, £ OROFERMERBLI-Z L&YW
O TND M, CHUNREDFEMRBIZ OV TIERBEDMD T | ZOMELIT L Do T
W, £ TR T, CABUNKEHRRTH Y, 2 WINZRBE R & 8Bk LAk BE v R
F A ~FEA NWAL11024 (CM) . Yamato86789 (CY) 1Z& H L. KEUFENFFEFT NanoSIMS Z# AW TEN S
® U-Pb REREE LTz, TOME, FEATHOY CERIESEMITAREIC discordia TH Y (T72bbH 2
WHERR & T TER V), NWAL1024 2B I PR 5233 £350Ma, ZERKAAEAR 589+E450Ma (20 ).
Yamato86789 7 HIFIEHAE 4.56+1.9 Ga, ZRAFN1.5+3.3Ga(20) 24572, Yamato86789 |34534T
(238 L7 is D i o 72 2 & 0 BIERAERICA BRI Z N2 e o 7203, NWA11024 (3 7#7 22
FAR B 9 RBELHT,

—J7. 2022 FEPEICHIE LT /KR Y oo 7 iR 6 KiL Orgueil FEA . Heated-CI FEAIC/E S
% Yamato980115,Yamato86025 HIZ &G £ D U U BIEHM D U-Pb S AT ~T 4 w7 AERE LT, V
2 7 TR I3 46 (EEOH WA a—F 4 T ERT R, DTN U-Pb RBELE TV B IR fE
ZROTT, b 4 DOREEZHAET D LA 4. 520, 6Ga, ZRF-1.0E1.86a(2 0 ) DI
REF, ZORRIE, 8EEREY FiL, HEERNEZ > TNDHZ ENHLNITR ST, BIE,
SCEEED TV D,

1.2 Muon % F\ 7= HUBKEX EW'E D i FHE DB %

Tl NET, TR 24 B AOTIEME X O 21T-oC& /-, ABMNE Lol a4
E— AW ORI E LT, (DBITHEELeRIuRIESHT. QRE DI (FLEERSHT) . (3) FAZKSy
Br. (WALSARBEDSHT BT B D, 2023 FEBEITHFIC S 2 AU T 21T DS 1T o 128, BNy
77Ty MeaED - RHEERIC L D IRFBEBAOBRITTHRIFME ST (HE 1), A ARSEEA
Dewl12007 DYEFESHT (FHH 2) . FKIRFLA A LF (PbS) DENFRINAR ST CER 3) DF — X Z kst L, <
nNENEmXE LTHR LT,

2.
2.1 CRDS X B7vE=THAHD 15N/ 14N HHEIE
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AR R R MR W T FRHE « AETLIHEAOZ 2R ) —F A LIS, F TR 22
IZHBWT HCN 0 722 KRS FIIMIRCEMT 5, Ko TA =T A4 &5, HALER
Ck+Z A F) OTEZEHBENKRELLE DB, A ) —F A4 NIBORIE L F 2 TOME O 5 F
fRd D2 Lk, MKEROBEL 2T 5 ETEECTH D, Hxld, /MO CRDS 2 W T, BUREZER
DT =T ORENIEZ ST T5Z L E2B 2 TWD, —H T, NH3 OREPAKIZE L TOREET —#
— X DOWE AR TZ L <, HITRAN database 72 1B W T bR OIT72 0, Al Fx
X7 =T AT AROERZRFENARD CRDS 12 X D 2 /Gt L, 50em Oz L3 LN R 1495nm
WCCERRLZE Z A, HEKEEEE CORMEREEICBO TLEEICHEN AR Tho7e, £oT 1.4
pm HIZBWT, K=T U E=7RD CRDS PIENFE—LEETARETHLEZEZXOND, TVE=T
IFKIZESIZATE L, KE & HICEREEMICB T H2BENAIETH D, Lo THO0,N, DFRIIERNE
DA[RE & 72U, BREREO RM O EELRBIHIN 2 SND Z ERHIFRFCE 5, 4%, EELDY
HVEEEIC BT 2 EHRMEHER L7 =7 T OKZERMAEOHEIEIZOWTHED TV TiE
Th b,

3.
3.1 AREETZ A~EEOEABFI
3. 1.1 /NEURER & XBE R DO A VEH DRfF 4

H R R KAGUYA ## 0 77 X~8BllT — % ZH\ T, AENSRAET H KGR kA 477
v 7 AL OBREZ TN, HIBIKFT 5 A mEGEIEIC OV TRGE L7z, FrlCm 20 h &
REGRIEND D Z L LM LTS,
3.1.2 HIERANERBEKE D =R F—EERE R CEE - A —r 7 O

DA AN — 2B R ARASE I X AT — & & ARSI T, RER T e D KU 7 b
HIIZ K> CTHEh SN D R Y 7 NEMER ORI O E BN Uiz, £ 72 G T oA
A COMXRIE 7 7 v 7 A O R, KGRI A 42 & HEREJR A 4 & 0FElG 0%
b, Pi2 ##) « A —nv FHRE - B TMOILE, P4 —n 7 & EZEFHTOa—7 AEE & O
RHZ B 52N Lz,
3. 1. 3 /KE R BepiColombo/MIO KiFFHHIZE TOHIER - & EMKEEH

KB 7> CHEMTH O BepiColombo EEMED R T T A SA L OKET T A A B BT —
2R LT, KEBKEICTY 7 A b—AROE BT ROBHEICK Lz, £-EFOHaaD
E— A2 NHEBEEOFHE BT - 72, HREBBIEN O RBET IR AL TITONTH, A4V EE
SRR DT —ZNOFME LTz, DT8R T7 54 F AT Wiz LRI T, EY 7 h =T H
B O FHAM & S HE L 7=,
3. 1. 4 WIS B EER B v 7 > b $SS520-3 EBROBLHIT — ¥ DI

2021 =D SS520-3 Bl 2 7 v M EBRF TG DN IR R X =R -FHlERORBR T — 2 B L O
BT — 2 OFli 2 £ L DT, 3 ERREITo7, WA —n 78 -CEEEE 1 4 iR o5t %
Hrge L7z@liflla r v MIERERS G 2 EHRICHE L TR Y . ZORRO—>%& KH L CHER
HCTh D,

3.2 FRAMAEE MK TR RIZOBRAR
3.2. 1 KERGELREZE WX #3801 5 ERBoras D%

KEMEBIR - YT NEEE B L9 D KRR S E MMX (Martian Moons eXploration) (2
T DA A VEEDTWREHBETE L LTHY L TWD, SFEITT7 74 MET /L (EN) x4
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Wz B0 L, 2024 AEERTECITEEE Y A7 A~ EZ T ELTWAD, H ERTF— X RS D
EIcbEF LIz,

3.2.2 AMRIREEFHEAEESTTE O

H flak R A LUPEX 0O 0 — /TSR S 40 2 KR AT 31 REIWA OB 1230 T VB &5 Hrds TRITON
D7V AFEERAY & LTRINW5, 2023 FEIE PRxEHFEFBER L= =TV 7ET
Jv (EM) BAFRS 24T - 72,

3.2.3 EEIEER Comet Interceptor A UV EBSITEHRDOBR

ESA/Comet Interceptor |\ZH5Hi SN DA AV HE DI EOBIICBIML TS, 2022 FEETO
RIEET V& o 7o fHlIC EE-3 % | 2023 4REE0 D EM BHASICAE T L7z,

3.2.4 M-MATISSE A AV EESHrasDBEFR

ESA M7 @S M O —-2>CTdb D M-MATISSE FHli FH O A A VB ESHTEROBRIZS ML TV 5,
2023 AL B IR E G AR SRR R R OV PR FHCE T Lz,

4.
4.1 BRSO JFHFT Be-B T

K52 DR - #EALBREZ B D 02T 5 BT FIHERBRICETE Lz & S35 57 U YERL il
DORJFIE DN EE L 725, HEMBAMEZEO M TH 5 U 7 A-10("Be) DEJRE LT
BT R —FEHREWEOMAEERANE IR IR T DA, BRI AER T vt 23 LI
S TR, AR O B2 ZBEAWE R O "Be AR Z EREICIRE T 5 2 &R TEHUT, FIHIK
BRI 350F B Be DIRFZER D ARICHII A MA D Z ENTE S, OWTIE Be DAERL Y 7+ A 2D
THLWHRAEZ/DLZENTE D,

WIEIKBRICEBIT D Be OEIFEZHALNCT D 2 & &2 B, AEE TR RS REUEEN IR
FRIE D T IRA F AT R CAMECA NanoSIMS 50 & FHWZREAZEI DRV U w7 A— 7 ZE[FNAA L
BT S Uz, SRR KRS R PR LR IR IR L7 Z E B B L e o T D 2 FEOWE
(2 FA—=NVEBIRT 774 MEA) OFiE iToT, TOMRER, 2 RA—LEBLORT 7
7 A MBI O P4 Be/*Be FLIT AR K5 % M & dE b A1 1 BB (2T Ak L 72 'H (Ca—Al-rich
Inclusion) & 0 & AMANTURNZ EBBH BN E o7z, L L, AR RIZEIT 5 BRI 7 'Be
BT B AL 0N T DO OSHTHEE OLRITIZE > T, %1%, FRAFUB B L
ToREUHEREL A AE L, KV MEOEm WA 155 Z & TREKN 7 Be ARk 7' 1 & A Ofif B % 3k 7
D

4.2 BBATEERWE = FA—LOER - @ik - EFEEROMEH

2y K= EREIEA O E B HE CTH Y . AR R B OMBE L2t 2 ETT 5
ECEBERWE THD, A FA— MIFHEMICBT DImIER 7N - mAELBRRIC X > TR L
T ERHLNERS>TND OO, ZTOEMIEE (R - 58Ik - Zh) 38 X OF 0% O RIFEFRE
RIZHA G E o> TR, ERROERMICIE D XL, RIFEIXT A R a0V RE~T 4 Y VIR
& D ZIRA A EBAHTEF CAMECA  IMS1280 % AV N7z = o RL— )L DR & RINAR LT % 320 L 7=,
ZORER, 2> FA— L OEAFERE (27 -V L) EBRRENMARLICHBENSH 2 Z &2 5
M U7, a7EIE) NIRRT ICERHRZ R LT &, BEXOa 7 IRV M5OI
BRI TR LT R A2 AELE D Z & T, a2 R— Ll E O ZE RN AR SRR & 212 150
WCZ LW ~E B L= xR L, ZOMEBRNALORFRIZbIZ, =22 RV— Lk GE
BIZH T 5 H0 KEOEI, b LT85 MR TR L 7= RiBEYE OB 7 Mgk - 1RGO
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AL & IR S5

5.

5.1 F5RES T CTHEATT 5 BEE2MR DI ED)

5.1.1 FEAH OssBEMERF ORALRIE

WG ARIC L D WSS, MRESTHEIC K 2 ERIT,. BREBILEA T 2R TEH I 2 HR8H S,
FRALENTET, YT N—TTIEINDOEEN, WEOKEEE 5D DHMIEERTHLRET D
FEIFI LD THRWE Lz, ERRoWHECEIERZ BT 2857113, MIROE R n ([ZHFI3 5 DT,
ZOBEER LTOABEET m ITRAF L, ZOFREIC X BEIR SR ORI B, BNk
EEFOBALFR (& EITIE) OBHEN, 34 Y LRI X D ERNBSE TER L, 0O KRMREE
LLFIZZT 5, R BEE 2 E CHROBER I ZFE T 2WE (1. e, IR T = U BEEIR) %
BFERL 7 OREW D DI - BRET 2720 OEAIFE LR S, wF%t, FERA O C/A < IE
Man &z, Zhuixt LRSEOERWEIXTIRENMER (e, KBHMERSTHOERIER) THD
720, B SN DRI ERROWE I AKEIZE, Z0d,. b OWE R ORRSHE
TR SN TE T2,

5.1.2 BAREH BIOBEEORZRE

FHHEREFE O I B WD TR TEEIL, Fe-Ni &J&. ~7 3 XA b, AV AT A Mg & Ol
(7 = UREHE) SEMhi+ofHIicHWSTE 2, Lo LEHRRDIE E DERKL T 23558 R T H
L1, ORI FAFPHILR ST E 72, AL T, BBMER OB B R L L7285 LB
AT L2 21280, BROBEDNRRENZE LM L3z, ZOEE, SBhL OB FAT
BN K DK F D53 BERE Xold, TERDKI 2.5 F5FIZm L L, Bk x DZENR~2X107 emu/g ZiB 2
%2 ODRRDHMEN, HEREIIHBESND L O oT-, EEOKBAIZEIC A, OFX v v 7iE
ERROI-ZE, QI —2 % 2FEILEZETHD (ZORITE- T, WHRE L BKABORET
B DBERINT L DIRKRMERE T, K9 2 f512m EL7n), BdEFHE o R, BB E LAt OB
WCEEDS S RATRER & —E L7z, AR TR, ER L7 BAIC XD, S KOBIEREZ 0.9T 75
12T £ T E L., ARWSARZ 72 T2/mn 525 150 T%/m 1 EEE 5 2 LI Lz, WiihE &
WeR AR 7 % RRFC N S 5 2 LIS Ko THBEo o fise 0w 25K 2.5 52w B L7z, KREH
DIENEE 1L, 0~-T7.0X107 emu/g DEFAIZHA L TWAH =8, ZHE TOHBEED S fRGE TIIRE
{EROEICL > TWEEDBET 5 2 LR TXOWMEOMAEDREIZR LT\, AKBFETO5E
BEDA FIC XV BRSEETE 2 ERR B ORI RIEICH N Uz, BAERRNICIE, FBAo~ Y
v 7 A KUK, HEREAS 70 & O RFEEHVE RN 2 0895 Z LB HRE L 7R o T,

FRMX

Contribution of Ryugu-like material to Earth’s volatile inventory by Cu and Zn isotopic analysis,

M.Paquet, F.Moynier, T.Yokoyama, W.Dail, Y.Hu, Y.Abe, J.Aléon, C.M.O’D.Alexander, S.Amari, Y. Amelin,
K.Bajo, M.Bizzarro, A.Bouvier, R.W.Carlson, M.Chaussidon, B.G.Choi, N.Dauphas, A.M.Davis, T.D.Rocco,
W.Fuyjiya, R.Fukai, [.Gautam, M.K.Haba, Y.Hibiya, H.Hidaka, H.Homma, P.Hoppe, G.R.Huss, K.Ichida,
T.lizuka, T.R.Ireland, A.Ishikawa, M.Ito, S.Itoh, N.Kawasaki, N.T.Kita, K.Kitajima, T.Kleine, K.D. McKeegan,
M.Morita, D.Nesvorny, A.N.Nguyen, L.Piani, L.Qin, S.S.Russell, N.Sakamoto, M.Schénbéchler, L.Tafla,
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H.Tang, K.Terada, Y.Terada, T.Usui, S.Wada, M.Wadhwa, R.J.Walker, K.Yamashita, Q.Z.Yin, S.Yoneda,
E.D.Young, S.Komatani, A.N.Krot, M.C.Liu, Y.Masuda, K.Motomura, I.Nakai, K.Nagashima, L.Nittler,
M.Onose, A.Pack, C.Park, H.Yui, A.C.Zhang, T.Nakamura, H.Naraoka, K.Sakamoto, H.Yabuta,
M.Abe,A.Miyazaki, T.Okada, T.Yada, K.Yogata, S.Nakazawa, F.Terui, Y.Tsuda, S.Watanabe, M.Yoshikawa,
S.Tachibana and H.Yurimoto,

Nature Astronomy 7, 182—-189, 2023.

Uranium-Lead Systematics of Lunar Basaltic Meteorite Northwest Africa 2977,
N.Moromoto, Y.Kawai, K.Terada, M.Miyahara, N.Takahata, Y.Sano, N.Fujikawa, M.Anand,
Mass Spectrometry 12, AO115, 202.

Development of non-destructive elemental analysis system for Hayabusa2 samples using muonic X-rays,
T.Osawa, S.Nagasawa, K.Ninomiya, T.Takahashi, T.Nakamura, T.Wada, A.Taniguchi, .Umegaki, M.Kubo,
K.Terada, I.H.Chiu, S.Takeda, M.Katsuragawa, T.Minami, S.Watanabe, T.Azuma, K.Mizumoto, G.Yoshida,
S.Takeshita, M.Tampo, K.Shimomura, Y.Miyake,

ACS Earth Space Chem. 7, 699-711, 2023.

Hydrogen Isotopic Composition of Hydrous Minerals in Asteroid Ryugu,

L.Piani, K.Nagashima, N.Kawasaki, N.Sakamoto, K.Bajo, Y.Abe, J.Aléon, C.M.O'D.Alexander, S.Amari,
Y.Amelin, M.Bizzarro, A.Bouvier, R.W.Carlson, M.Chaussidon, B.G.Choi, N.Dauphas, A.M.Davis, T.D.Rocco,
W.Fyjiya, R.Fukai, [.Gautam, M.K.Haba, Y.Hibiya, H.Hidaka, H.Homma, P.Hoppe, G.R.Huss, K.Ichida,
T.lizuka, T.R.Ireland, A.Ishikawa, S.Itoh, N.T.Kita, K.Kitajima, T.Kleine, S.Komatani, A.N.Krot, M.C.Liu,
Y.Masuda, K.D.McKeegan, M.Morita, K.Motomura, F.Moynier, [.Nakai, A.Nguyen, L.Nittler, M.Onose,
A.Pack, C.Park, L.Qin, S.S.Russell, M.Schénbéchler, L.Tafla, H. Tang, K.Terada, Y.Terada, T.Usui, S.Wada,
M.Wadhwa, R.J.Walker, K.Yamashita, Q.Z.Yin, T.Yokoyama, S.Yoneda, E.D.Young, H.Yui, A.C.Zhang,
T.Nakamura, H.Naraoka, R.Okazaki, K.Sakamoto, H.Yabuta, M.Abe, A.Miyazaki, A.Nakato, M.Nishimura,
T.Okada, T.Yada, K.Yogata, S.Nakazawa, T.Saiki, S.Tanaka, F.Terui, Y.Tsuda, S.Watanabe, M.Yoshikawa,
S.Tachibana and H.Yurimoto,

The Astrophysical Journal Letters 946, 1L.43, 2023.
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Higo, Sound velocity and elastic properties of Fe—Ni—S—Si liquid: The effects of pressure and multiple light
elements, Physics and Chemistry of Minerals, 50:19, 2023.
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“Iron-water exchange at the earth’s core-mantle boundary”
KHBA, EBROR, ANEEFR A SlRFHERE]. SRRSSRC. UTBRAE. LR
[GHz —DAC £ D Bl BE 7 5 )
DB . CKHIB, BRRR, BRI, LR
[T7x2m Y7 L—=ZAHORAE RIS YRS O« GHz-DAC FHHETEIC K 2 e
VRS, KBPIEFN, BESEENL, =5, EEZ, EAEN
(AL D L— =&Y 1 ORE LR
AT, MR, mEE T EEZ. BEEE, TR FiE
(<2 FVIEERIZRIT D 8K Si0, AT 4 ¥ a 31 O ENE

O B AFIBIFE 2023 4F4ES 2023 429 H 14-16 A (KIRASN KF: « AT ¥ 82 KBRi)
- BTt WELZ, RREM. HEEL REFR, TS B~ MUERICER T 2K LD
UL ]
INEEFE N, KB, TR (LR R
[Z7z2mXY) 7 L—ZAPOH-A & B D HIERE OB : GHz-DAC HiEHIEEIZ L 5
Et |
PR HC, MRAL Zse . BBRARR, JTRRAG. KB, ARbAEE, U, BREERE]. W6k
[ —H—INEK DAC & X BRRLIUEZ M A G DE T @REE T TO= v 7 /VEERIE )
ARl FE, SplRyoeRd, M4 ZZ=E, EReR, TR, KEB, B, R vk
[L—P =B E A Y RT e E AW XBRRIEIZ LD FeS OEERIE |

O %64 A& ERERZ, 2023 £ 11 A 1-3 H (EhehbiRES I, M)
VEELZ . RIS, KUEFER, =i, b, Fhkd, WHEE, o4 T E5EL, TR
(EEE A2 Z T -EATPICB D AT v a A NOEIRIEREN A XT 47 A
s, PHEZ . MM, kRl RRFIR, A M Il
K -~ FABERICEIT DK & SkDATHE S
SN S NI 5N - NN s
[Z7z2mX) 7 L—ZAF DAY EBITHE D MR O (GHz-DAC H s E L% V7
iE |

cE

MRE
O% 10 [ K F AR & LR A ZE L (PRIUS) v > AR Y 7 A
AT B i

-114-



K——~ > FABERICRIT DK & 8D AHEE
RPN

[P~y MASKHETOT Y v~ A NeTAT~AT A FOFMERMICET~ LT T
YENLT L AEERR)

-115-



FAMRZE (VI b7 —HIBREERF)

LHFFEE T, MERRE O RICRBITH IR EZ LT 2 k4 RWEICHOVWT, Y7 b= 2 —Df
RIS S 2 OFEMEY PRI R R B IR - AmBEHRRA~OIGH & BIF L2 a7
ToTWD, BARIIZIE, BECHUA L £ DREY., ERMEWE, Th b OWMBEDNRED 5% H
KB FBROBRIZONWT, EBWFELDLE LTHEL TS, 2 b OFERMTFE I IZ /2
&R D RHAIEAN DBAFE 722 & b BEITIE L TT» T D,

1. VI+T4a—9%

1.1 kit & 2 O RBERERE RS A

HIBREE ORI EBANCFET S TR BLO DAL IRIKORASR (B | (2o T
BEMEEPE ORI & 2 O HER R BB B G~ )i A BRI B9~ 2 9268 « BUERI AR 21T - 7=,
AR, B RRE & EEEk & O EER EkofRmET B30 | IR AR ETOERED
FU 7 R Bk E B - RAROEEF B (=7 - V= v MEZE, 7T RMIREZR) | B AR~
Da—TRMIROBE N, FERCH A ) R 1-7a & ORRIERER IS 5 R REE) GHEES/ (¥
— VIR . T HWIERHC L AWK T O, Y I T - 7Y o i ek %
FA 7= FERERL -8 DRSS 72 SI2 DWW CORFZEZE O 2 BB O 24T - 7=, LAFICE
UNSE SR i N

(DK & R & DR EAEH

OBMAERHE Z 8528 2 BRI N ZZTBRT LN D 7= OIS LB R E . QRS 2 B i flm Lo
DIVTZERIEDOBEIOILE, OMEE~D T 7 v OROERICLDAT T v 7, @Y v IV JE
L AR, OBEE~O 2 — VTBRMEBARORI 172 8D My 7120 THf%E %
To7., OTIE, HEFHAEITRFO HlFD R & v 7 BG4 25 SR RrtE 2. BRI R A
fie LTRSS, @i, Al ETRONDRIALZ— - 75— RO FEAME B9 5 ke 3
B C. RE AR ECERIRS LT Z L7 KU 7 M DMBSMESCE O R 7 NEB) A KET
2R & FEBRINCIH SN Lz, OIXEMWORMIBOITENC B v M2 TR L72%E T, £< DF
THRSND 7 7 UVDBMIRB AR\ EZIZEDL IR AT T v aNg X SN0 5N
T5ZET, BIBOEITHIBMOARIMEICORTHZLEBEL VTS, @Yy I /8%
EHWTE X RIROMER 2T T I 07« 70 o _R—HEREICB W T, 7V v — 2T
DRLF DR L 77w R —OHEFRE S DBIR Z T~ 2 72 O 72 1T B %8 LT EBRR 2 VTP iliy
FERET o T2, OITHEE~OMEOBE ARSI Z AL 2 mBEET VOB OO, EROET
R TR E BN Z 7T VO, BIXOZRIST 2HEHEICI A, ERong
OGN T Y, —EDMEB G LI,

(2K & ik & ORI EAEH

Bk &k & OB OMIEE LTiE, OMKE~DTT « ¥ = v MEZE, ORFRRETK~D
TT Vo MEZE, @R TIBBIROTEHEFICAE U D87 — Bk, OB A8~ ik Ese
IR EIZONWTHI R ZITo 72, ©F, HREEO RIKEERIZE Z 2 PSI(Prume Surface Interaction)
EREENDWES AT A R & LT L RRf & OMAERICER Lefst e 72 b, =7 - Y=y O
L MEIBICER SN D 7 L—F — TR & DEMRICOWTEE LS R, Hir-ixsr—1 v 74
IR LI, £/, OTIE, @ THWEZHD LEBEO=T « Vo MEREIZE D, 14 7% MR
EMEEN D R ERRIEBRER ~DO T « Vv MEREREIToT, =T - YV MY —F v b

-116-



DERMEZARSEDZ LITED . FA4 T 5 MR ORBECTFE L Vo Tl LOWBIR AR R S
7o ®TIT. B AV R IRIZIREE D FHE 2 i 2 BRI DRk N & — o Ot 24T > 72, @T
(T, BRI 23828 L7 Of kI K ONRIROFE D, By ARE ORE R L OMRIKICET % 3 S0
RFEBOBAIZ L VIRESND ZLEZW LT LTz, LD 9 BV ONOMRITEE T b
DTHDLDB, WTNOMETOHRHARELRERT D LN TET,

()5 A= A N NAY 3% YD =1k =

JF IR 2 FIV T SR IR I N D BRI D RIS L. & OTERE R EE |
WL AERF O OB BT LT, & ATTERREEE O Tld, A S5k O VLR B 73 B
A TARE VRS SESRD ZEEWLNIC L, ZHITRBIEOFATHRMENRE N L 2R L
TEBY., TO XD R ENBEROFFREBZFEST o v FERD0b LRy, A%, 5l
DB BLELEZTNWD,

(DIFALT I RIN D DFSERE LB OMIE T VARSR

MR DOZFEEENME T T2 OWT, MBEET VEARE LT, AR K 2R m O L
JEARLIZHE D R & DT o KT Ko THA U 2 HEBREEIS O AL Rl & YRR DN E R BT FRFEHEE 0D IR fH) 28
LA TE 5 2 LRI HICREI L, £/, BEHRAICE LTI 7 v RRAKOE Y 1E AN ERT
SNHPREMH L, 7 kR e oMz RH L7,

2. ERELEEDFORBE

(1) DNA & & 37 B Ot

ARG I HE RS LS RE 2 FF O RBD Y 7 b~ X —Th D L EZOND, AEKEIL, HiEE
HER BN TH DY v /3— (PZ) @ DNA ~OfEE1E %2 KR Crad R 1M 1 Bam sz L v #l
22U 7=, B 2 FFo% 400bp @ DNA & #7720 DNA % % L T, &b &8/ PZ (PZ2)
NEDHNNAFHET 20 EBIE LTz, /2, PLZZENSE TRAHTHLI 7T E ) X T LAT
R (FMN) #BrE L7277 R PZ # 37 B aER L, S5 FMN 7 r 27 (U AR7 7 v FAD,
WNITTEY) ZMRDLHZEIZEY, PZEZHERIEDLZ LITIILT,

(2) KIBEOF B3 5 kE M

R0 & /X 7 ISR E I U CROSTEZ B D DT, 1L A ERTOEMIZ & - TEHRIMNE
THEETHD, ZHuTkt L. AR MIEIC G 2 28BSOV TIE, FoICBEINTWD EiIEE
WD, Fxd, SEISEREEORORK FCRIBEZRE L, FEEASKEGEOALE ZE
THIEER LI, HONGFE T CTEE LIEKIBE (FEYemtEE) & BARORGE AR L, ot
RENZ L VAL DIEMEBRFREL B L2 L 2A, FEMMMER TIIAEL DIEEREEN D RN &
WRENT, TOZ LD, HEEMERE CIIHF LRIV AL 2TEEBIEEL VR TD X
IIRBERNAETTND Z LRI T,

3. BWEDFAFIHVR
WMV T IVRT—=NDTAT o T7a A NKEOEAF I A

EENRIV A= DMVETFOT AT 7 v MKIEPEITT 2BRICOWT, WEET LV A/ER L.
S HIZFEBRIT I W TR OB 2 BB L7z, FEBROFER., WELE T LD EERO IR O %82 KL T
THZEEHLMNITLE,

)~ 7 v KiEDOEK S _EiilE

B 10 v A 7 8 A — MVEREOM N AKERENBUK R B A2 FilEd 2 B8OV T, EFRR DL
BAZ X0 KBRS &2 TRE LBl 2 B Lic, S%IZTOERRICED ., KEOFER S
ERETDHADZALREERI L TN TETH D,

-117-



FRMX

Energy dissipation of a sphere rolling up a granular slope: slip and deformation of granular surface
T. Fukumoto, K. Yamamoto, M. Katsura, and H. Katsuragi, Phys. Rev. E 109, 014903 (2024).

Disordering two-dimensional magnet-particle configurations using bidispersity
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T Horikawa, Makoto Katsura, and Satoru Nakashima, Geophys. J. Int. 237, 1222 (2024)

FEPRIRR

E3[E
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H. Katsuragi, 9th International Discussion Meeting on Relaxation in Complex Systems, August 12- 18, 2023,
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Relation between bidispersivity and ordered structure in a compressed two-dimensional magnet-particle system
K. Tsuchikusa, K. Yamamoto, M. Katsura, and H. Katsuragi, The 11th International Conference on Multiphase
Flow, April 2-7, 2023, Kobe, Japan.

The effect of asymmetry and pressure balance in granular capillary phenomena
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Slipping and friction of a sphere rolling up a granular slope
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Multi-Sensor Remote Sensing Investigations of the Lunar Surface
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Slow Impacts on Asteroid Surfaces
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