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Impact of Turbulent Magnetic Fields on
First Star Formation

Kenji Eric SADANARI

Faculty of Science, Hokkaido University, Kita 10,
Nishi 8, Kita, Sapporo, Hokkaido 060-0810,
Japan

Abstract: Previous numerical simulations that did not
consider magnetic fields have shown that the first stars
form as multiple star systems with a wide range of
masses, through disk fragmentation. However, recent
theoretical studies suggest that strong turbulent mag-
netic fields are generated by turbulent dynamo pro-
cesses. To investigate the effects of turbulent magnetic
fields, we perform three-dimensional magnetohydro-
dynamic simulations, starting from the gravitational
collapse of a gas cloud core and continuing through
the formation of multiple systems. We find that al-
though turbulent magnetic fields cannot completely
prevent fragmentation, they can stabilize the disk
through magnetic pressure and angular momentum
transport, thereby reducing the frequency of disk frag-
mentation. This result suggests the possibility of sup-
pression in the formation of low-mass first stars.
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Jupiter’s Radiation Belt Science Using Hi-
saki Satellite

Hajime Kita

Tohoku Institute of Technology, 35-1, Kasumicho,
Yagiyama, Taihaku, Sendai, Miyagi 981-0933,
Japan.

Abstract: Jupiter’s synchrotron radiation is emitted by
relativistic electrons trapped in the radiation belt. The
intensity and frequency of the synchrotron radiation
depend on electron energy, number density, and mag-
netic field strength. The influence of the solar wind on
the radiation belt is not well understood. The key to
revealing the solar wind effect is the dawn-dusk elec-
tric field found by Hisaki’s observation. The observa-
tion indicates that the dawn-dusk electric field around
Io orbit is enhanced under solar wind compression,
implying that radial diffusion increases with the solar
wind. We evaluated this idea using the radial diffusion
model, which shows good agreement with the long-
term variation of the synchrotron radiation between
1971 and 2022. On the other hand, we also try to re-
veal variations in the brightness distribution of the
synchrotron radiation from coordinated observations
with Hisaki and the Giant Metrewave Radio Tele-
scope. The dawn-dusk electric field is expected to
change the distribution of both the Io plasma torus
and the synchrotron radiation. Statistical analysis indi-
cates that synchrotron radiation and Io plasma torus
are not significantly correlated.
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Toward the LAPYUTA Mission

Fuminori TsucHIYA', Go MURAKAMI® and
Atsushi YAMAZAKY

'Panetary Plasma & Atmospheric Research
Center, Graduate School of Science, Tohoku
University, 6-3 Aramaki Aza Aoba, Aoba-ku,
Sendai, Miyagi 980-8578, Japan

**Institute of Space and Astronautical Science,
Japan Aerospace Exploration Agency, 3-1-1
Yoshinodai, Chuo-ku, Sagamihara, Kanagawa
252-5210, Japan

Abstract: The LAPYUTA mission aims “to explore the
habitable environment of the Universe” and “to un-
derstand the origin of matter and space in the Uni-
verse”. From unresolved issues related to the two
goals, we selected four scientific objectives to be ad-
dressed in the 2030s: (1) habitable environments of
solar system bodies, (2) atmospheres of exoplanets,
(3) galaxy formation, and (4) the origin of heavy el-
ements, which will be realized by the ultraviolet space
telescope. LAPYUTA was selected as one of candidates
of JAXA’s M-class mission, and aims to realize a
high-resolution, high-sensitivity ultraviolet telescope
by optimizing the performance requirements to the
science objectives. This paper introduces the back-
ground and status of the LAPYUTA mission.
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A Long Interview with Prof. Eijiro Hiei [3]

Keitaro TAKAHASHI

Faculty of Advanced Science and Technology,
Kumamoto University, 2-39-1 Kurokami,
Kumamoto 860-8555, Japan

Abstract: This is the third article of the series of a long
interview with Prof. Eijiro Hiei. He pursued optical
studies for telescopes at Prof. Koana’s laboratory in the
Physics Department of the University of Tokyo after
completing his master’s degree. At about the same
time, he was assigned as an assistant professor at the
Solar Physics Section of the Tokyo Astronomical Ob-
servatory. At that time, the observatory prioritized
government-mandated tasks over independent re-
search, and he was engaged in Ha observations of the
Sun in Mitaka, as well as corona observations at the
Norikura Solar Observatory. The establishment of the
Observatory was realized through the dedicated ef-
forts of Prof. Notsuki, the head of the Solar Physics
Section, who had been conducting preparatory re-
search and securing funding since the early postwar
period. The observatory was regarded as a “Science
Hall of Fame” in postwar Japan. Its construction be-
came a turning point, leading to the expansion of the
Tokyo Astronomical Observatory, which subsequently
established more observatories and increased the
number of researchers. Additionally, he talks on what
the Tokyo Astronomical Observatory was like when it
was still relatively small compared to the present-day
National Astronomical Observatory of Japan.
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The 56th AAS Division for Planetary Science (DPS) Meeting
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With the generous support of the Hayakawa
Fund, I had the privilege of attending the 56th
AAS Division for Planetary Sciences (DPS)
Meeting in Boise, Idaho, from October 6 to 10,
2024. This experience was invaluable for my re-
search and provided numerous opportunities to
present my work, engage with leading experts,
and build connections within the planetary sci-
ence community.

I arrived in Boise on October 6, just as the
meeting commenced. My oral presentation, titled
“Dynamics of Binary Planets within Star Clus-
ters,” was scheduled on the morning of October 7
as part of the “106-Exoplanet Dynamics and Cen-
sus” session. The presentation went smoothly, and
during the Q&A session, I received two insightful
questions. One question asked about the potential
role of tidal forces during stellar flybys and
whether they should be considered in my models.
Another question concerned the discovery of
JuMBOs (Jupiter-Mass Binary Objects) and why
they have only been found in the Trapezium Clus-
ter. These questions stimulated engaging discus-
sions and provided fresh perspectives on the im-
plications of my work.

After my presentation, I had meaningful con-
versations with several researchers who share a
similar interest. Notably, I connected with Ste-
phen Kane from the University of California, Riv-

erside, Gongjie Li from the Georgia Institute of
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Technology, and Xing Wei from Beijing Normal
University. Gongjie Li expressed particular inter-
est in my work, as she is conducting similar simu-
lations on the formation of binary planets, open-
ing up the possibility of future collaboration.
These interactions were particularly valuable for
expanding my understanding of binary planet dy-
namics and exploring new ideas for future re-
search.

In addition to my presentation, I served as a
session chair for the “109-Centaurs TNOs: Dy-
namics” session. During this session, Charles
Chen from the Academia Sinica Institute of As-
tronomy and Astrophysics (ASIAA) presented
the discovery of the 4th Sedna-like body by the
FOSSIL collaboration, a project in which I was di-
rectly involved. I contributed to the analysis of
this distant object’s dynamics, demonstrating its
stability over the age of the Solar System. The pre-
sentation was well received, and the discovery
sparked significant discussions about the possible
origins of these distant objects and the early dy-
namical processes of the Solar System. Through-
out the meeting, I also had the opportunity to
connect with several Japanese astronomers, in-
cluding /MA{=3& from PHOTOCROSS and {#[t
751 from Kyoto Sangyo University. Both are con-
ducting research on comets, and we had produc-
tive discussions on potential collaborations. We
also explored the possibility of me visiting their
research institute in Kyoto this December, where I
could contribute to their ongoing studies on com-
et dynamics and share insights from my work on

binary planets.
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Overall, the AAS DPS 2024 Meeting was a
highly productive and enriching experience. It
not only allowed me to present my research on bi-
nary planets to a wider audience but also provid-
ed numerous opportunities to engage with lead-
ing experts in the field. I am particularly grateful
for the connections I made, as these interactions
will help shape the future direction of my research
and open doors to potential collaborations. The
discussions and feedback I received have already
started to refine my work, and the networking op-
portunities will likely result in continued collabo-
rations.

I am deeply appreciative of the support from
the Hayakawa Fund, which made my participa-
tion in this important meeting possible. This ex-
perience has significantly advanced my research
and allowed me to become more integrated into
the Japanese and the international planetary sci-
ence community.
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