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HISAKI:Spectroscopic Planet Observatory for
Recognition of Interaction of Atmosphere

- ONASA(ZEER)

Spectroscopic Planet Observatory for Recognition of Interaction
of Atmosphere (HISAKI) is the world’s first observation satellite for
remotely observing such planets as Venus, Mars, and Jupiter from
an orbit around the Earth. Capturing the extreme ultraviolet rays
(EUVs) emitted from a planet and its periphery, which cannot be
observed from the ground, allows us to collect information on the
atmosphere that flows into space and the magnetosphere
covering the planet. This enables us to analyze the composition of
the atmosphere and the behavior of the magnetosphere.

Our primary theme is each planet’s magnetosphere, the region
where the magnetic field of a planet has influence. By simultaneously
determining the magnetosphere variability of Jupiter, the planet
with the strongest magnetic field in the solar system, and the solar
wind variability, we will unveil the solar wind mechanism that
affects Jupiter’s magnetosphere.

Another theme is the atmosphere of Earth-like planets. The
atmosphere of a planet without a magnetosphere, such as Venus
and Mars, evolves by being stripped away by the solar wind
blowing from the Sun. The current state of the atmospheric
evolution of a planet can be identified by determining the total
mass of atmospheric components flowing out of the planet.

HISAKI onboard the Epsilon-1 was launched from the Uchinoura
Space Center on September 14, 2013.
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netary observation mission to resolve the mysteries of atmosphere and magnetosphere
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In a world’s first attempt, HISAKI will try to determine the distribution of a planet’s atmosphere and plasma that are under the influence

of solar wind.

Extreme ultraviolet rays (EUVs) refer to a range of UV rays with extremely short wavelengths. The EUV range pertains to a region of light
suited for analyzing the atmosphere of a planet. Since EUVs are absorbed by the Earth’s atmosphere, they cannot be observed on the
ground, only in space. Since very little has been done previously using EUVs to observe the universe, innovative discoveries are anticipated.
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Mission 1

Studying the magnetosphere of planets

The Earth has a magnetic field which may be likened to having a
huge bar magnet in its core. The magnetosphere is a region in space
into which the energy of a planet’s magnetic field can reach.
Mercury, Jupiter, and Saturn also have magnetospheres. The
magnetosphere that protects the environment of a planet from solar
wind may occasionally break apart generating a violently brilliant
aurora. By observing Jupiter, with its strongest magnetic field in the
solar system and with a magnetosphere that differs from the Earth’s,
we will be able to determine the penetration path and depth of
solar wind energy.

Jupiter: The planet has an inherent magnetic field that is 10,000
times stronger than that of the Earth and rotates on its axis at a high
speed of ten hours per cycle. Gas generated from eruptions on
Jupiter's volcanic moon lo fills the planet’s magnetosphere making it
ten times as large as that of the Sun.

Mission 2

Studying the atmosphere of planets

Thanks to the atmosphere covering our planet, an atmosphere that
contains oxygen, our Earth sustains an environment in which a variety of
creatures can live and thrive. In contrast, while Venus and Mars are Earth-like
planets in the same solar system, their atmospheres differ substantially from
that of the Earth. We aim to find out what sort of events occurred in the
embryonic stage of the solar system by analyzing the mechanism by which
the strong solar wind allows the atmosphere of a planet to flow into space.

Mars and Venus: With gravities that are 40% and 98% of the Earth’s
gravity, respectively, and temperatures and atmospheric pressures of minus
60 degrees centigrade and 0.01 atm for Mars, and 400 degrees centigrade
and 90 atm for Venus — these two planets have environments that are
thoroughly exotic compared with that of the Earth. Since both Mars and
Venus have weak inherent magnetic fields, their atmospheres are blown off
by the solar wind and massively flow out into space.
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5 HEES #348ke
H Mass of the satellite Approx. 348 kg
1 EVPENE:
E Mission section TN #¥1900W
: .‘2'\]4m Generated electric power | Approx. 900 W
1 Approx. 4 m
E N ‘ J BwaEE BERIS50 ~1150km (EM#E)
E N N RN Observation orbit Altitude approx. 950 to 1,150 km (Elliptical orbit)
1 ’ -‘ ) JNRER
| 25 Vi Bus section BB SHRBHIE (ARSI )
i 4 . : P ] Attitude control Triaxial attitude control
BT P (Directional precision 5 angular seconds)
ik ' e #7m
Approx. 7.m ElE=sn0] =vIaVEE 1 F
. Target mission life A mission duration of 1 year
(B#EE Japanese) (ZEE English)

http://www.isas.jaxa.jp/j/enterp/missions/hisaki/

http://www.isas.jaxa.jp/e/enterp/missions/hisaki/
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Tel.03-5289-3650 Fax.03-3258-5051

Japan Aerospace Exploration Agency

Public Affairs Department

Ochanomizu sola city, 4-6 Kandasurugadai,
Chiyoda-ku, Tokyo 101-8008, Japan
Phone:+81-3-5289-3650 Fax:+81-3-3258-5051

Explore to Realize

VEGETABLE
©iL INK

uBoLBE®)

COEIRAIE. ENRIFIOHEA

UYL TEET.
BEREERLTVERY
JSF1403

JAXAD T TT A~

JAXA Website

http://www.jaxa.jp/
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JAXA Mail Service
http://www.jaxa.jp/pr/mail
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Institute of Space and Astronautical Science Website
http://www.isas.jaxa.jp/



