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Instrumentation at the Astrobiology Center
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Abstract: At the Astrobiology Center (ABC), a variety
of instruments are being developed and operated for
the exploration of exoplanets. This article introduces
these instruments. Currently operational systems in-
clude the InfraRed Doppler (IRD), a high-resolution
near-infrared spectrograph used with the Subaru Tele-
scope for planet detection via the radial velocity meth-
od, and SCExAO, an extreme adaptive optics system
for direct imaging and spectroscopy of exoplanets. In-
struments under development include SAND, a
high-resolution near-infrared spectrograph designed
for radial velocity surveys in the Southern Hemi-
sphere, and MODHIS and HISPEC, diffraction-limit-
ed near-infrared spectrographs for the future Thirty
Meter Telescope (TMT). In addition to developing in-
struments, ABC is also actively engaged in the devel-
opment of key enabling technologies essential to
achieving state-of-the-art science, such as laser fre-
quency combs, high-efficiency echelle gratings, fiber
switchers, etc.
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Abstract: Exoplanets and high-dispersion spectrosco-
py have historically had a close relationship, and
high-dispersion spectroscopy has played an important
role not only in exoplanet searches using the radial
velocity method, but also in confirmation of transit-
ing-planet candidates and characterization of plane-
tary orbits and atmospheres. Since the mid-2010s,
exoplanet observations using high-dispersion spec-
troscopy in the near-infrared have been attracting
attention, and it has been proved to be a powerful tool
in planet searches and planet characterization for cool
stars (mainly M dwarfs) and very young stars. In this
article, we review the research activities at the Astrobi-
ology Center and present results of exoplanet explora-
tions obtained through near-infrared high-dispersion
spectroscopy.
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Infrared-driven Photosynthesis by Uphill
Excitation Energy Transfer in an Antarctic
Alga

Makiko Kosuar

National Institute for Basic Biology, NINS, 38
Nishigonaka, Myodaiji, Okazaki, Aichi 444-8585,
Japan

Abstract: Oxygen derived from photosynthesis is one
of the candidates for biosignatures. We focus on pho-
tosynthetic organisms that live in environments where
infrared light is dominant, and by clarifying their pho-
tosynthetic mechanisms, we are exploring the possibil-
ity of oxygenic photosynthesis on planets around
M-type stars. Prasiola crispa uses far-red light for pho-
tosynthesis through uphill excitation energy transfer.
We introduce the characteristics and mechanisms of
photosynthesis that have been revealed so far.
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Unveiling the Origins of Fast Radio Bursts:
An Introduction to Taiwan’s BURSTT Tele-
scope

Tomotsugu Goro' Tetsuya HasuiMoro” and
Hiroto Masaoka™*

'Institute of Astronomy, National Tsing Hua
University, No. 101, Section 2, Kuang-Fu Road,
East District, Hsinchu City, Taiwan 30013
’Department of Physics, National Chung Hsing
University, No. 145, Xingda Rd., South Dist.,
Taichung, 40227, Taiwan

*The University of Tokyo, 7-3-1 Hongo, Bunkyo-
ku, Tokyo 113-0033, Japan

*Mizusawa VLBI Observatory, National
Astronomical Observatory of Japan, 2-12
Hoshigaoka, Mizusawa, Oshu, Iwate 023-0861,

Japan

Abstract: Fast Radio Bursts (FRBs) are millisecond-
duration bursts of radio waves with unknown physical
origins. The lack of progress in understanding FRBs is
due to three main challenges: 1) insufficient localiza-
tion precision to identify host galaxies, 2) difficulty in
distinguishing between repeater and single-burst
types, and 3) the challenge of multi-wavelength obser-
vation. The Bustling Universe Radio Survey Telescope
in Taiwan (BURSTT) is a new radio interferometer be-
ing developed by a team including Taiwan and Japan
to address these three issues simultaneously. BURSTT
utilizes a large number of small, inexpensive antennas
to achieve high sensitivity and a wide field of view.
This design enables sub-arcsec localization of FRBs,
identification of host galaxies, and differentiation be-
tween repeater and single-burst types. Furthermore,
the wide field of view increases the likelihood of de-
tecting nearby, bright FRBs suitable for multi-
wavelength follow-up observations. The BURSTT
project has deployed antennas at several sites in
Taiwan and is expanding internationally, with a station
in Ogasawara, Japan. The telescope is expected to
detect and localize hundreds of FRBs each year, sig-
nificantly advancing the field and providing crucial
data for understanding the physical mechanisms
responsible for these enigmatic events.
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A Long Interview with Prof. Eijiro Hiei [5]

Keitaro TAKAHASHI

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

Abstract: This is the fifth article of the series of a long
interview with Prof. Eijiro Hiei. In this article and the
next, he talks about solar eclipse observations in great
detail. A total solar eclipse offers a rare opportunity to
observe the corona and chromosphere, which are nor-
mally unobservable, and observation teams were
formed in many countries to take advantage of it.
However, the locations from which a total solar eclipse
can be seen are extremely limited and often in remote
areas, requiring extensive preparation—including the
transport of instruments, travel arrangements, and the
setup of observation bases. Prof. Hiei, who has partici-
pated in many eclipse expeditions and jokingly refers
to himself as having ‘eclipse fever,” will share with us
the challenges, invaluable experiences, and unique al-
lure of eclipse observations. He especially hopes that
as many people as possible will witness the total solar
eclipse that will occur on September 2, 2035, visible
from the Hokuriku to Kanto regions of Japan.
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