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Researches in a Journey

Yoshinobu FupamoTo
Center for Frontier Science, Chiba University,
1-33 Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Abstract: The Universe has been born through the Big
Bang ~13.8 billion years ago. Understanding how
galaxies were formed, how they created stars, and how
elements were synthesized within them during the
first billion years after the Big Bang is one of the most
crucial questions in modern astronomy. In recent
years, observations with facilities such as the Atacama
Large Millimeter/submillimeter Array (ALMA) and
the James Webb Space Telescope (JWST) have ad-
vanced our ability to explore these early galaxies
through multi-wavelength data. In this article, I will
introduce some of the recent progress in this rapidly
developing field, as well as share my experiences pur-
suing graduate studies abroad in Germany and Swit-
zerland. Both in science and in life, I have encountered
many unexpected life-changing events. I woule like to
share some of those experiences.
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Abstract: M dwarfs have been important targets in ex-
oplanet searches as they can host “habitable-planet
candidates” capable of retaining liquid water in orbit
close to their stars. However, particularly low-
temperature, mid-to-late M dwarfs are very faint in
visible light. Consequently, Doppler instruments cov-
ering near-infrared wavelengths were developed
worldwide since the 2010s to target them using the ra-
dial-velocity method. This article introduces method-
ologies for extracting precise stellar radial velocities
from spectra acquired with near-infrared spectro-
graphs, including the IRD instrument installed on the
Subaru Telescope. The near-infrared region presents
unique challenges, such as strong absorption by
Earth’s atmosphere and the lack of suitable hal-
low-cathode lamps enabling precise wavelength cali-
bration. Using the radial-velocity pipeline for IRD
spectra as an example, we explain how to overcome
these difficulties in near-infrared radial-velocity mea-
surements.
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From Blur to Clarity: Image Deconvolu-
tion in Astronomy

Yusuke SAkAI and Shinya YAMADA
Department of Physics, College of Science, Rikkyo
University, 3-34-1 Nishi Ikebukuro, Toshima-ku,
Tokyo 171-8501, Japan

Abstract: Astronomical images provide vital clues to
the nature of the universe, but they are inevitably af-
fected by instrumental limitations and observational
noise. To mitigate these effects, various image-process-
ing techniques have been developed. In X-ray astrono-
my, a common approach is image deconvolution,
which reconstructs the intrinsic structure of sources
using the telescope’s point spread function. Here, we
present applications of such methods with the Chan-
dra X-ray Observatory, renowned for its superb spatial
resolution. Two cases are highlighted: the supernova
remnant Cassiopeia A, on scales of a few arcminutes,
and the microquasar SS 433, on scales of a few arcsec-
onds. These applications have revealed filamentary
structures and detailed circumstellar interactions in
Cassiopeia A, and provided new observational evi-
dence for jet emission processes in SS 433. They also
enable direct comparison with high-resolution obser-
vations at other wavelengths, such as optical, infrared,
and radio, paving the way for future multiwavelength
studies.
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The Development History of the Astro-
nomical Simulation Software “Mitaka”:
A Journey of Over 20 Years

Tsunehiko KaTo
Graduate School of Artificial Intelligence and
Science, Rikkyo University

Abstract: I am deeply honored to receive the 2024
AS] Award for Education and Public Outreach in
Astronomy for the “Development of the 4D Digital
Universe Viewer Mitaka.” For over 20 years, I have de-
veloped this software to clearly visualize the latest, sci-
entifically-backed universe using 3D CG. This paper
reviews the origins and journey of its development.
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A Long Interview with Prof. Eijiro Hiei
[11]

Keitaro TAKAHASHI

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

Abstract: This is the eleventh article of the series of a
long interview with Prof. Eijiro Hiei. First, following
on from the previous discussion about the reorganiza-
tion of the National Astronomical Observatory of Ja-
pan, Prof. Hiei gives his views on further changes at
the observatory brought about by incorporation and
recent developments. After retiring from NAO]J, Prof.
Hiei moved to Meisei University, where he also served
as president. He looks back on his encounters with
students passionate about astronomy, with valuable
classical books and with researchers from other fields,
as well as on his experiences as university president.
Finally, he reflects on his research career, including
observations of solar flares and work at the Norikura
Solar Observatory, and gives a message to the readers.
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South African Astronomical Observatory/

University of Cape Town
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https://www.saao.ac.za/
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IAUS 397, “UniversAl: Exploring the Universe with Artificial Intelligence”
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European Astronomical Society Annual Meeting 2025 (EAS2025)
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#1375 [S10 Science with gravitational lensing in
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the multi space-telescope era: new prospects and
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&, [Opening Extreme Galaxy Observations
through Individual Stars in Cosmological Distanc-
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v a > [S§S16 A new picture of galaxy evolu-
tion from Cosmic Dawn to Cosmic Noon: after
the first years of JWST operation and towards the
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Galaxy Over-Density in the Heart of Cosmic
Reionization at z=8.47] ¥ \» 5 EHEIC CHREX(T
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