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The Beginning of the Hisaki Satellite
Project and Its Background

Ichiro YOsHIKAWA

Graduate School of Frontier Sciences, The University
of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba
277-8561, Japan

Abstract: The Hisaki satellite, launched aboard the first
Epsilon rocket, was an innovative planetary telescope
designed to study planetary magnetospheres and at-
mospheres by the observations in the extreme ultravi-
olet (EUV) spectral region. Operating in a wave-
length range of 50-150 nm, which is inaccessible to
ground-based telescopes, Hisaki specialized in contin-
uous planetary observations. It provided spectroscopic
data of Jupiter’s magnetosphere garnered attention as
a groundbreaking method for planetary studies. The
development of Hisaki began unexpectedly in 2007,
enabled by the use of existing technologies and thor-
ough preliminary assessments, which allowed for rap-
id progress. Reflecting on the development process, I
will share insights and details that could not be fully
conveyed in other writings.
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The Development Strategy of the ‘Hisaki’
Satellite and the Passed Baton

Atsushi YAMAZAKI"?

Tapan Aerospace Exploration Agency, 3-1-1
Yoshinodai, Chuo-ku, Sagamihara, Kanagawa
252-5210, Japan

*The Graduate University for Advanced Studies,
SOKENDAI, 3-1-1 Yoshinodai, Chuo-ku,
Sagamihara, Kanagawa 252-5210, Japan

Abstract: The ‘Hisaki’ (SPRINT-A) satellite was de-
veloped by the Japan Aerospace Exploration Agency as
an Epsilon M-class mission. Adopting the semi-cus-
tom flexible satellite bus, it was able to successfully
carry out timely scientific observations in a short peri-
od of only five years from the start of development to
the first observation. It was launched into its designed
orbit by the Epsilon launch vehicle on 14 September
2013, and began regular observations in December.
After more than 10 years of continuous extreme ultra-
violet spectroscopic observations, including coordi-
nated observations with other missions and ground-
based telescopes, the satellite was decommissioned on
8 December 2023 due to time-dependent degradation,
and completing its mission as a planetary space tele-
scope. This article presents three strategies for the re-
search and development of the Hisaki satellite and the
baton that the Hisaki satellite has passed on to its suc-
Cessors.
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Io Plasma Torus observation by Hisaki

Kazuo YOosHIOKA

Department of Complexity Science and Engineering,
Graduate School of Frontier Sciences, The University
of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba
277-8561, Japan

Abstract: Jupiter’s magnetosphere is the largest parti-
cle accelerator in the solar system through interactions
with plasma released by volcanic activity on its moon
Io. This plasma forms a toroidal distribution around
Jupiter, known as the Io Plasma Torus, which is con-
sidered as a key site for various physical processes re-
lated to particle acceleration. Observations in the ex-
treme ultraviolet spectrum by the “Hisaki” satellite
remotely derived parameters such as electron tem-
perature and density in the Io Plasma Torus. These
findings revealed that high-energy electrons penetrate
the magnetosphere due to centrifugal instabilities
within the torus.
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Jupiter’s Aurora Observed Through
Coordinated International Observations
Led by the Hisaki Satellite

Tomoki KIMURA
Tokyo University of Science, 1-3 Kagurazaka,
Shinjuku, Tokyo, 162-8601, Japan

Abstract: Through international collaborative observa-
tions by the Hisaki satellite, we tried to elucidate the
mechanisms of Jupiter’s auroras and the correspond-
ing global material and energy transport within the Jo-
vian system. The volcanic gas originating Jupiter’s
moon Io gets ionized, forming plasma that circulates
within Jupiter’s magnetosphere and generates auroras.
This process was visualized through international col-
laborative observations using Hisaki, the Hubble
Space Telescope, and other spacecraft. We successfully
captured the explosive auroral brightening and clari-
fied the underlying energy release processes and radial
transport. We participate in international exploration
missions such as the JUICE project and Voyage2050 to
further understand the evolution of subsurface oceans
in the gas giant’s icy moons and the potential for ex-
traterrestrial life environments.
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Discovery of Diffuse Radio Emission in
CIZA 1359 & Abell 1060

Kohei KURAHARA

National Astronomical Observatory of Japan,
Mizusawa VLBI Observatory, SKAI promotion
Group, 2-21-1 Osawa, Mitaka, Tokyo 181-8588,
Japan

Abstract: We performed radio observations and analysis
of two characteristic galaxy clusters. In the early phase
merging galaxy cluster CIZA 1359, we detected for the
first time a diffuse radio emission between the two
sub-structures. A weak shock may have produced this
structure, implying that cosmic rays can be accelerated
even at Mach numbers of 1.7 in early-phase merging
clusters. For the relaxing galaxy cluster Abell 1060, we
also detected for the first time a diffuse radio source in
the central region which has an ultra-steep radio spec-
trum without any counterpart. In this article, we would
like to share the radio properties of these two galaxy
clusters and discuss the role of the non-thermal compo-
nent in the structure formation of galaxy clusters.
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A Long Interview with Prof. Eijiro Hiei [1]

Keitaro Takahashi

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

Abstract: This is the first article of the series of a long
interview with Prof. Eijiro Hiei. He studied under the
guidance of Prof. Yusuke Hagihara. Prof. Masaki Ka-
buragi, and Prof. Yoshio Fujita in the Department of
Astronomy at the University of Tokyo. After graduat-
ing the University of Tokyo, he worked on solar phys-
ics at Tokyo Astronomical Observatory of Japan,
where he had observed solar flares at Einstein Tower
telescope with Prof. Zenzaburo Suemoto. Then he
served as the director of the Norikura Solar Observa-
tory at the Tokyo Astronomical Observatory and
played a leading role in the solar observation satellite
“Yohkoh”, significantly advancing solar research in Ja-
pan. After retiring from the National Astronomical
Observatory of Japan, he joined Meisei University,
where he dedicated himself to astronomy education
and even served as the university president. Moreover,
Prof. Hiei has observed numerous solar eclipses over
several decades. He describes himself as being afflicted
with “eclipse fever”, a term he uses to describe being
captivated by the allure of solar eclipses. This time, he
shares his experiences from his junior high school
days, including surviving the Tokyo Great Air Raid
and witnessing the end of World War II. How did
these experiences during his formative years as a ju-
nior high school student influence him?
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