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Simultaneous Formation of the Andromeda Giant Southern Stream and S ubstructures
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Deducing the origin and nature of the fast knots in 3C 84 from magnetohydrodynamic
considerations

We used observations of the Very Long Baseline Array (VLBA) to track the movement of the
smallscale jet launched by the central supermassive black hole of the radio galaxy 3C 84. These
observations were conducted at a frequency of 43 GHz over a period from November 2003 to June 2022.
Based on these observations and insights from previous hydrodynamic simulations, we proposed various
interpretations for the movements of components in the jet.

We focused on a bright knot in the jet called the C3 component, which appeared at the end of a jet
section that was launched from the galaxy’s core in 2003. We found that this C3 knot moved at a steady
apparent speed of about 26% the speed of light (0.259 c)during the entire observation period.
Interestingly, we also discovered four new, smaller knots emerge from this C3 component. These new
knots appeared to be moving faster than the original C3 knot. The last two of these new knots seemed
to be moving faster than the speed of light, with apparent speeds up to about 1.22 ¢. Our calculations
show that the new knots are intrinsically moving faster than C3, rather than this being an effect of
viewing angle.

One possible origin of the new knots is that the jet might be rapidly changing its direction, either
randomly or due to precession. Another possibility is that the jet may have collided with a cloud of gas
and may thereby have been split and deflected into several jet streams. Finally, it is also possible that

the knots were launched by magnetic reconnection events.
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This work was published in Kam et al. (2024, doi:10.3847/1538-4357/ad51dc).
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1. Comparison of simulations and observations of the radio source B2 0258+35. The jet is
blowing a strong bubble into the southern parts of the galaxy, increasing the CO(2-1) / CO(1-0)
ratio there. Left: snapshots of simulation showing density (top) and velocity (bottom). Center:
The geometry of the jets, radio bubbles, and galactic disc, with respect to the observer

(telescope). Right: Observations of the CO(2-1) / CO(1-0) ratio.

Deducing the origin and nature of the fast knots in 3C 84 from magnetohydrodynamic
considerations

We used the NOEMA telescope to look at a nearby, young, and faint radio source B2 0258+35 by
observing emission from CO(2-1) and interpreted these new observations with our state-of-the-art
relativistic hydrodynamic simulations that match the jet orientation and power of the radio source. We
had previously looked at this source using a different frequency (CO(1-0)) and found strong evidence
that the powerful jets from the center of the galaxy were colliding with the surrounding gas. This
collision was causing a large amount of the gas, about 75% of it near the center, to be pushed outwards
in an outflow.

Our new observations with CO(2-1) showed even more complicated dynamics of the gas. We
discovered that the jet on the southern side of the radio source is pushing out the molecular gas in the
shape of a rapidly growing bubble. The gas in this bubble is moving at speeds up to 400 km s™'.

We also noticed that the ratio of the light intensity between the CO(2-1) and CO(1-0) observations
was much higher for the gas in this bubble and also in areas farther away from the jets. Other studies

have shown that the central engine of the galaxy, the active galactic nucleus (AGN), in the host galaxy
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NGC 1167, is not very active and is consuming very little material. Because of this, we believe that the
high light ratios are due to the jets colliding with the gas and heating it up significantly.

Even though the radio jets are not very bright (with a power of 1.3x10* erg s'), they are the sole
cause of these extreme gas motions. This is one of the clearest examples we have seen of a bubble of
cold gas being pushed outwards in this type of object.

Our findings add to the growing evidence that even faint radio sources can significantly impact the
dynamics and conditions of the cold gas in their host galaxies, which, in turn, can impact the conditions
for forming new stars, highlighting the importance of faint, but very common radio sources.

This work was published in Murthy et al. (2025, doi:10.1051/0004-6361/202453139).
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6. FARHFTE (C) (—H%) R6 FFE~R9 FFE : FRIEKR
Hunting Dark Satellites Problem: % —2 <% —/35 R 7 ZDfiEH |
(R6 FE 120 L/ 2k 360 1)
7. HAENIIE (C) RS FBE~RT L« L ARIER
[— ARt R R R R R R I R RIS L D5 = » b & RN EE A O fif A |
(R6 4EFE 70 J7H 44k 210 J7H)
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6. BIRXR
(1) BFRA
A) EFEMT SR

1.

Rohta Takahashi, Masayuki Umemura, Ken Ohsuga, Yuta Asahina, Rintaro Takeda, et al. “A
Relativistic Formula for the Multiple Scattering of Photons”. ApJ 967.1, L10 (May 2024). P.
L10. doi: 10.3847/2041-8213/ad409b. arXiv: 2405.10484[astro-ph.HE].

Taichi Igarashi, Hiroyuki R. Takahashi, Tomohisa Kawashima, Ken Ohsuga, Yosuke
Matsumoto, et al. “Radiation MHD Simulations of Soft X-Ray Emitting Regions in Changing
Look AGN”. ApJ 968.2, 121 (June 2024). P. 121. doi: 10.3847/1538-4357/ad4703.

Taiki Ogihara, Tomohisa Kawashima, and Ken Ohsuga. “Radio Images inside Highly
Magnetized Jet Funnels Based on Semianalytic GRMHD Models”. ApJ 969.1, 22 (July 2024).
P. 22. doi: 10.3847/1538-4357/ad429a.

Kazuyuki Sugimura, Massimo Ricotti, Jongwon Park, Fred Angelo Batan Garcia, and
Hidenobu Yajima. “Violent Starbursts and Quiescence Induced by Far-ultraviolet Radiation
Feedback in Metal-poor Galaxies at High Redshift”. ApJ 970.1, 14 (July 2024). P. 14. doi:
10.3847/15384357/ad499a.

Minchul Kam, Jeffrey A. Hodgson, Jongho Park, Motoki Kino, Hiroshi Nagai, et al. incl.
Alexander Y. Wagner. “Evolution of the Termination Region of the Parsec-scale Jet of 3C 84

Over the Past 20 yr”. ApJ 970.2, 176 (Aug. 2024). P. 176. doi: 10.3847/1538-4357/ad51dc.

Yuta Asahina and Ken Ohsuga. “General Relativistic Radiation Magnetohydrodynamics
Simulations of Precessing Tilted Super-Eddington Disks”. ApJ 973.1, 45 (Sept. 2024). P. 45.
doi: 10.3847/1538-4357/ad6cd9.

Hiroto Yanagisawa, Masami Ouchi, Kimihiko Nakajima, Hidenobu Yajima, Hiroya Umeda,

et al. incl. Hidenobu Yajima. “Balmer Decrement Anomalies in Galaxies at z ~ 6 Found by
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10.

11.

12.

13.

14.

15.

16.

JWST Observations: Density-bounded Nebulae or Excited H I Clouds?” ApJ 974.2, 180 (Oct.
2024). P. 180. doi: 10.3847/1538-4357/ad7097.

Hiroto Yanagisawa, Masami Ouchi, Kuria Watanabe, Akinori Matsumoto, Kimihiko
Nakajima, et al. incl. Hajime Fukushima, Hidenobu Yajima. “Strong He I Emission Lines in
High N/O Galaxies at z ~ 6 Identified in JWST Spectra: High He/H Abundance Ratios or High
Electron Densities?” ApJ 974.2, 266 (Oct. 2024). P. 266. doi: 10.3847/1538-4357/ad72ec.

Yi Xu, Masami Ouchi, Hidenobu Yajima, Hajime Fukushima, Yuichi Harikane, et al.
“Dynamics of a Galaxy at z > 10 Explored by JWST Integral Field Spectroscopy: Hints of
Rotating Disk Suggesting Weak Feedback”. ApJ 976.1, 142 (Nov. 2024). P. 142. doi:
10.3847/1538-4357/ ad82dd.

Akihiro Inoue, Ken Ohsuga, Hiroyuki R. Takahashi, Yuta Asahina, and Matthew J. Middleton.

“GR-RMHD Simulations of Super-Eddington Accretion Flows onto a Neutron Star with
Dipole and Quadrupole Magnetic Fields”. 4ApJ 977.1, 10 (Dec. 2024). P. 10. doi:
10.3847/1538-4357/ ad8885.

Takuhiro Yuasa and Masao Mori. “Novel hydrodynamic schemes capturing shocks and
contact discontinuities and comparison study with existing methods”. New 4 109, 102208

(July 2024). P. 102208. doi: 10.1016/j.newast.2024.102208.

Shogo Yoshioka, Shin Mineshige, Ken Ohsuga, Tomohisa Kawashima, and Takaaki Kitaki.
“Radiation and outflow properties of super-Eddington accretion flows around various mass
classes of black holes: Dependence on the accretion rates”. PASJ 76.5 (Oct. 2024). Pp. 1015—
1025. doi: 10.1093/pasj/psac067.

Yuka Kaneda, Masao Mori, and Koki Otaki. “A universal scaling relation incorporating the
cuspto-core transition of dark matter halos”. PASJ 76.5 (Oct. 2024). Pp. 1026—-1040. doi:
10.1093/ pasj/psae068.

Hajime Fukushima and Hidenobu Yajima. “Impacts of stellar wind and supernovae on star
cluster formation: Origins of extremely high N/O ratios and multiple stellar populations”.

PASJ 76.5 (Oct. 2024). Pp. 1122-1130. doi: 10.1093/pasj/psae074.

Yuh Tsunetoe, Tomohisa Kawashima, Ken Ohsuga, and Shin Mineshige. “Survey of non-
thermal electrons around supermassive black holes through polarization flips”. PASJ 76.6

(Dec. 2024). Pp. 1211-1227. doi: 10.1093/pasj/psac083.

Takuya Mushano, Takumi Ogawa, Ken Ohsuga, Hidenobu Yajima, and Kazuyuki Omukai.
“Impact of the Ly, radiation force on super-Eddington accretion on to a massive black hole”.

PASJT 76.6 (Dec. 2024). Pp. 1260—-1269. doi: 10.1093/pasj/psaec086.
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Yudai Kazuno, Masao Mori, Yuka Kaneda, and Koki Otaki. “Cosmological evolution of dark
matter subhaloes under tidal stripping by growing Milky Way-like galaxies”. PASJ 76.6 (Dec.
2024). Pp. L39-L45. doi: 10.1093/pasj/psaec098.

Suma Murthy, Raffaella Morganti, Tom Oosterloo, Dipanjan Mukherjee, Suude Bayram, et al.
incl. Alexander Y. Wagner. “Cold gas bubble inflated by a low-luminosity radio jet”. A&A
694, A110 (Feb. 2025). A110. doi: 10.1051/0004-6361/202453139.

Shingo Nozaki, Hajime Fukushima, Kazuki Tokuda, and Masahiro N. Machida. “Tracking

Starforming Cores as Mass Reservoirs in Clustered and Isolated Regions Using Numerical

Passive Tracer Particles”. ApJ 980.1, 101 (Feb. 2025). P. 101. doi: 10.3847/1538-4357/ada602.

Itsuki Ogami, Mikito Tanaka, Yutaka Komiyama, Masashi Chiba, Puragra Guhathakurta, et
al. incl. Masao Mori. “The structure of the stellar halo of the Andromeda galaxy explored with
the NB515 for Subaru/HSC - I. New insights on the stellar halo up to 120 kpc”. MNRAS 536.1
(Jan. 2025). Pp. 530-553. doi: 10.1093/mnras/stae2527. arXiv: 2401.00668[astro-ph.GA].

Nozomi Ishii, Takuya Hashimoto, Carl Ferkinhoff, Matus Rybak, Akio K. Inoue, et al. incl.
Hidenobu Yajima. “Detection of the [O 1] 63 um emission line from the z = 6.04 quasar

J20540005”. PASJ 77.1 (Feb. 2025). Pp. 139-148. doi: 10.1093/pasj/psael05.
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(2) EEEERE
A) BiFRE

1.

K. Ohsuga, A. Inoue, A. Utsumi, S. Yoshioka, H.R.Takahashi, et al. “Numerical Simulations
of super-Eddington flows around BHs and magnetized NSs”. Accretion Disks: The First 50
Years (Bern, Switzerland, June 17-21, 2024).

T. Kawashima, Y. Tsunetoe, K. Ohsuga, M. Kino, Y. Mizuno, et al. “Horizon Scale Science
with BHEX I”. Black Hole Explorer Japan Workshop (Tokyo, Japan, June 24-25, 2024).

Y. Tsunetoe, T. Kawashima, K. Ohsuga, M. Kino, Y. Mizuno, et al. “Horizon Scale Science
with BHEX I1”. Black Hole Explorer Japan Workshop (Tokyo, Japan, June 24-25, 2024).

T. Kawashima, K. Ohsuga, and H. R. Takahashi. “Multi-Wavelength Radiation Properties of
Black Hole Accretion Flows and Relativistic Jets”. AAPPS-DPP 2024 (Malacca, Malaysia,
Nov. 3-8, 2024).
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Hidenobu Yajima. “Bright Galaxies and Giant HII Bubbles in Protocluster Regions”. Galaxies
and diffuse gas in large-scale overdense environments at high redshift (Sesto,ltaly, July 15—
19, 2024).

Hidenobu Yajima. “Protocluster Simulations: Formation of Bright Galaxies, Massive Black

Holes, and Giant lonized Bubbles”. ILR Workshop (Osaka,Japan, Sept. 25-27, 2024).

B) — iR E

1.

Yuta Asahina, Ken Ohsuga, Takumi Ogawa, Akihiro Inoue, and Hiroyuki R. Takahashi.
“General Relativistic Radiation MHD simulation of Precessing Tilted Super-Eddington Disks”.
16th symposium on Discovery, Fusion, Creation of New Knowledge by Multidisciplinary
Computational Sciences (Epochal Tsukuba International Congress Center, Oct. 7-8, 2024).
Hajime Fukushima and Hidenobu Yajima. “Formation of massive star cluster under radiative
and stellar wind feedback: origins of extremely high N/O ratios and multiple stellar
populations”. Cosmic Dawn at High Latitudes Conference (Stockholm University, Sweden,
June 24-28, 2024).

Haojie Hu, Kohei Inayoshi, and Zoltan Haiman. “The evolutionary trend of high-. SMBHs in
coevolution with host galaxies regulated by super-Eddington accretion and outflows”. Probing
the Genesis of Supermassive Black Holes: Emerging Perspectives from JWST and
Expectation toward New Wide-Field Survey Observations (Lecture Hall, Kavli IPMU,
Kashiwa, Japan, Nov. 18-21, 2024).

Michi Shinozaki, Masao Mori, and Yuka Kaneda. “Physical Conditions for the Cusp-Core
Transition in Dark Matter Halos”. 16th symposium on Discovery, Fusion, Creation of New
Knowledge by Multidisciplinary Computational Sciences (Epochal Tsukuba International
Congress Center, Oct. 18, 2024—Feb. 19, 2019).

A. Inoue, K. Ohsuga, H. R. Takahashi, and Y. Asahina. “GR-RMHD Simulations of
SuperEddington Accretion Flows onto a Neutron Star with Dipole and Quadrupole Magnetic
Fields”. Black Hole Explorer Japan Workshop (Tokyo, Japan, June 24-25, 2024).

K. Akiyama et al. incl. K. Ohsuga. “The Japanese Vision for the Black Hole Explorer Mission”.
SPIE Astronomical Telescopes + Instrumentation (Yokahama, Japan, June 16-21, 2024).

T. Kawashima et al. incl. K. Ohsuga. “Black Hole Spacetime and Properties of Accretion
Flows and Jets Probed by Black Hole Explorer — Science Cases Proposed by BHEX Japan
Team —”. SPIE Astronomical Telescopes + Instrumentation (Yokahama, Japan, June 16-21,

2024).
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M. Takahashi, T. Kawashima, and K. Ohsuga. “Black hole spin estimation with time-variable
observed image”. Black Hole Explorer Japan Workshop (Tokyo, Japan, June 24-25, 2024).
R. Kobayashi, H. R. Takahashi, A. Nukada, Y. Asahina, T. Boku, et al. “Accelerating General
Relativistic Radiation Magnetohydrodynamic Simulations with GPUs”. HPC ASIA 2025
(Taipei, Taiwan, Feb. 19-21, 2025).

E. Ogata, K. Ohsuga, and H. Fukushima. “Bondi-Hoyle-Lyttleton Accretion onto Seed Black
Holes in the Early Universe”. Elucidating the Material Circulation in the Early Universe
(Tokyo, Japan, Mar. 10-12, 2025).

Hyonbe Park and Hidenobu Yajima. “Impact of self-shielding minihalos on the Lya forest at
high redshift”. Cosmic Dawn at High Latitudes Conference (Stockholm University, Sweden,
June 24— 28, 2024).

A. Y. Wagner. “Relativistic jet simulations of black-hole feedback”. 1st U IISc-Tsukuba Joint
Workshop for Computer Sciences (HPC) (online, Mar. 26, 2025). url:

https://www.ccs.tsukuba.ac.jp/ut-iisc-ws/.

H. Yajima. “Bright Galaxies and Giant HII Bubbles in Protoclusters at the Epoch of
Reionization”. 10th Galaxy Evolution Workshop (Taipei, Taiwan, Aug. 6-9, 2024).
Hidenobu Yajima. “Development of the near-infrared imaging technique for cerebral
hemorrhage by radiative transfer calculations”. 16th symposium on Discovery, Fusion,
Creation of New Knowledge by Multidisciplinary Computational Sciences (Epochal Tsukuba
International Congress Center, Oct. 7-8, 2024).

Hidenobu Yajima. “Giant HII bubbles in protocluster regions”. Hongo 21cm workshop
(Tokyo University, Oct. 3—4, 2024).

Hidenobu Yajima. “Radiative Transfer Simulations: Applications to Cosmic Reionization,
Astrobiology, and Medical Science”. CCS-LBNL collaboration meeting (Lawrence Berkeley
National Laboratory, Nov. 7-8, 2024).

Kohji Yoshikawa. “SIMD Acceleration of Particle-based hydrodynamic Simulation”. CCS-
LBNL collaboration meeting (Lawrence Berkeley National Laboratory, Nov. 7-8, 2024).
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A) BFR=E
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2.

U IGM #F7E4s 2024 (SARITRS:, SLHET, Aug. 19-22, 2024).
KRB, SfEEz, SN, ISR, HF EEK etal.“7 7 v 7 R —/ (or H
PEFRE) BEREEHEROBME Y I 21—y a v ~RIFORELESHBDORE~"
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Exploring Extreme Transients: Emerging Frontiers and Challenges (FL#F K5, Aug. 5-9,
2024).

PR, RAEGE, AKARIRA, TAthC, FnlAE—, etal. “X SRBLHI & BERHIZED
P 1 % PRI D IR A J7 = X I ARG OFEBNZ WS T2 % 24 BlETENTES
HE LR SCR RS TXRISM OAITHIEER & ARk ~DWIRE ) (KIRKF:, Mar. 5-7, 2025).
K 57514, “Research Frontier of Galaxy Formation and its Future”. TMT-ACCESS2024 (3
LK, June 10-12, 2024).

FEFM KL Iab—rarl AL IZEDAEERA A=V 0 7 BIROBA. ik
MEREL A A=V 7T —r v a v GRIEKE, June 12, 2024).

K575, “Formation of super-distant galaxies with stellar feedback”. &= /L ¥ —5FH
WEEFAFSES 2024 CGRALK T, Oct. 21-23, 2024).

REFHM. FUAEITHI Y X 2 L—y g v KREEHHWTIERLAGN, 7 4 — Ry 7125
U T”. AGN Feeding and Feedback in Massive Galaxies at the Centers of Galaxy Clusters (£
ISR, Nov. 11-13, 2024).

REFM. GBI STEERLA D= AL 0 X 2 b—2 3 Y OBUR E . B 12m
T IV EEEETHL ST 8 E 7T v 7 R — VDI &t (E SRR AT
JEAT, AL, Mar. 13-14, 2025)

)], “SIMD acceleration of particle-based simulation and Vlasov simulation on A64FX
processor”. & 14 [A] AG4AFX [\ F = —= v 7 HITRTS (52 T A ), June 4,
2024).

B) T DD FEE

1.

FALEARTER, LRI, SEIRERME, MARRE AT, RIEEE, et al. “BMCH 2 Ve — iR
FR ot am IR S R R AR ) 3 R o sk, 4K ISEE #fF7e4Es [MEMAEM AN & o
AT K D RIGHEEL OB R (4 T EKRY, Sept. 9-10, 2024).

FIEEZRIER and RATVE . “HEER SRS M O ZEEN 1 K 20 E O R ZE)”. A
ARRICF2 2024 FRFFS (BAWEFRERT, Sept. 11-13, 2024).

FALEZSIER and RZEE L. ik A28 Hh 9 2 78 Il SR B4 A A 0D — A Sk i 1O S G I
EHFT I a2 b—3 9 07 BARKRIFEFS 2024 (7 4 A M, Sept. 25-27,
2024).

EALC AR IER and RZEERE. %72 ET T 2 BENEEMNBEORKH Y I2 1L —va
7 A6 AEEEN K LR CfCA 22— — X —F 4 7 (KA, Nov. 25—
26,2024).
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g LE 25 1E K and K ZH 7 fd. “General Relativistic Radiation Magnetohydrodynamics
Simulations of Precessing Super-Eddington Disks”. ['& ] FRAIHINEHE 7 7 75 L - K&
WRFAR S VAR T L 2024 (77— Ry MHA 7 7 L2 A, Jan. 8-10, 2025).
FALC AR and RZEE M. “mk A B) ¥ 2 G A& A D GR-RMHD &H&E @ h—
T APA RKAFE. 7T o VR — Ty b AN - RIS 2025 (4
BTN K, Mar. 5-7, 2025).

FAAREL and 1@ 52, “JRAARR R TR~ OINIIR R O 8. AR S 2024 4
EFES (BAFEFPERE, Sept. 11-13, 2024).

BPIRHE &, R S5, MM —i, and BTHIERM. < b L—W—RF2 3225 L7z 3 ootk
HNEBEHF RS BB FE T ORE ETORRBE". BARARIFES
2024 FRKFFE (BAVEFEERYE, Sept. 11-13, 2024).

fEE % and AR, “GPU ETHEIC AMR VARG E = — FOBA% & BURIZSW
T OMCE - FMRERITHFSESS 2024 (1EHK2E, Nov. 11-13, 2024).

fEEE and AAMHP. “GPU L THEATHHEZR AMR JEIC X Dtk =— FOBIRE”. &
F 6 FEFEENL K SLA CfCA 2 —Y—XI—F 1 7 (ENL KA, Nov. 25-26,2024).
FAZAEL and 8558, “JFAARR R B OARESN ~ D RE. 5 6 FEFEN KA
CfCA 2—H—XI—7F ¢ 7 (ELKILA, Nov. 25-26, 2024).

% and AR, “GPU L TEIK AMR HCOE WA H = — RO, 43
7 EEERIR S AR YT A (ENLR A, Dec. 24-26, 2024).

FAAEL and 46 55, “JFAGER R MM~ DI OB 2>, %3 7 [EBHRB L VR
T A (ENLRICH, Dec. 24-26, 2024).

fEE%E. “GPU Z v 2 AMR JEIC X % B CEMAGHR = — ROBAFE”. AR
7 X VB - 2 2 b—3 g UEFERRGETS 2025 (Y, Feb. 19-21, 2025).
5. “GPU L TR+ 2R R a2 — FORE L EHFERI I 2L —a
>, %5 24 [A] High Performance Computing Physics (HPC-Phys) filifiex (4> 7 A >,
Mar. 7, 2025).

fEE% and AR, “GPU L TEI< AMR JEIC X 5 H O E K2 — KOBIR”.
HARRIFE 2025 FHRFFES (KT REAE, Mar. 17-20, 2025).

BPIRHE &, 5, M —E, and BTHIER. “3 WOTRSURINEERH A CHED IR AA 2
~OEBEREA MO E R, AR S 2025 FEFFES KPR,
Mar. 17-20, 2025).

Verx KEEE, KBRS, 5%, BEHEE], and BFRE &, <0 FEOMEE O HE
ZEF7Zy a2 b—ya BT — % O, BARRIFES 2025 EHEFES
Ok RAHAE, Mar. 17-20, 2025).
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32.

YEILF5 and REFHM. B B B2 T 72k 7L T XA OB
Optics & Photonics Japan 2024 (FE%H{E K7, Nov. 29, 2024).

L. By R 2 L—3 9 U CERD i FEBRIZ X 5 BB & R R, R
P IVEBH - 2 2 b—3 g UEHERETES 2025 (BB, Feb. 19-21, 2025).

TR —h%, REFHM, and BIREKR. “DAMILD Y A X540 % B [E L 72 aRo MR
B> X = L—1 = 7. Optics & Photonics Japan 2024 (85 5%0E 15 K5, Nov. 29, 2024).
iRy —isk, KEFHH, and EHAER. THRIMEZET O @R E LI T 7o Ry R A7 Y
MRIEHNE S X 2 L —a o BHRAT 4 WA = AR AR AR Y
L2024 (FPE KT, Dec. 23, 2024).

TR, K75, and 1@ EEE. BB X 2 8ELDEY 7T 2 DT IE D
Wi REAEAT. Optics & Photonics Japan 2024 (5 50H(E K27, Nov. 29, 2024).

FRIER and 4 HEA. “Characteristic Mass Scale for the Cusp-Core Transition in Dark
Matter Halos”. HARKILF 4 2024 FREFFES (BAEFPERT, Sept. 11-13, 2024).
(AR, BRET, HFsE, /) BB, TEEHEE], et al. “Formation of the Andromeda
Giant Southern Stream and Eastern Extent”. HAKIFE 2024 FAFFE (BT
K, Sept. 11-13, 2024).

#RIER. “Once upon a time in Andromeda”. The Violent Universe (|37 K3, Oct. 2-3,
2024).

ARy, FRIER, WFEZFEE, = AREF, /N EM, etal. “EHRRBEBSM CHELT KR
AHX A NY—LAhL Eastern Extent OJZEKIEFE”. The Violent Universe ([E3Z K3, Oct.
2-3,2024).

R, ARIEKR, and EHER. “X—T v X —ra—OHh AT a7 BERBIZEBT 5 WHE
K. RISTERRMIZES: (R, Oct. 1819, 2024).

Ry, HRIEKR, WMEZFEE, = KEY, /N B, et al. “Formation Scenarios of the
Andromeda Giant Southern Stream and Eastern Extent predicted by metallicity distribution”.
RIKTEHAZEE (B K, Oct. 18-19, 2024).

Gt 7, RIETS, and = KEE-. “Symplectic Individual Integrator in SPH”. KAKTE A Aff
e (B K, Oct. 18-19, 2024).

EIIBESE and FRIER. “BEXT 7 v 7 A — /L OIRENE & SR E 2L, RIKHZ ST
2 (B RZE, Oct. 18-19, 2024).

L MEF and ARIER. “Stellar stream (Z57% D IEHF & V) 72 dark matter halo #2587, A
7 — VAR ZE S RSB 2R ERWE & OFE (BEE LK, Nov. 5-8, 2024).
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eI, ARIETS, and 4> . “Characteristic Mass Scale for the Cusp-Core Transition in
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