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Arase (ERG: Exploration of energization
and Radiation in Geospace)

The region of outer space near the Earth, known as

geospace, is highly variable with time due to interaction
between supersonic plasma flow from the Sun (solar wind)
and the Earth’s magnetic field. Aurora that is caused by
precipitations of electrons and ions into the upper
atmosphere is an attractive process occurred in geospace.
Faster solar wind speed and intense interplanetary magnetic
field result from variations in the solar atmosphere cause a
space storm that is a major disturbance of geospace.

In order to reveal how space storms develop, the
Exploration of energization and Radiation in Geospace
“Arase” (ERG) observes plasma/particles and field/waves
inside the radiation belts (Van Allen radiation belts) that is a
trapped population of the highest energy particles in
geospace. Arase was launched by Epsilon-2 on December
20, 2016.
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Arase contributes wide area such as space weather research BOEBZDDNIUNROSTRE, ZOBICI RO SIFFNBREBERSTNS
and planetary exploration Schematic picture of the radiation belts. The electron radiation belts consist of inner

. L . . . belt and outer belt, and slot region exists between two belts.
Since space radiation (high energy charged particle) in geospace causes

malfunction of on-board computers of satellite and anomaly through surface and
deep di-electric charging and causes exposure of astronauts, study of the
radiation belts is one of the most important subjects of space weather research
to understand and forecast variations of the space environment.

Besides our Earth, other magnetized planets such as Jupiter and Saturn also have
strong radiation belts. Moreover, the accelerations to produce relativistic energy
particles are universal process in not only terrestrial and planetary magnetosphere 2
but also solar atmosphere and other regions in the universe. Therefore, direct _ {ERGProject Team ERGIF
measurements on the particle acceleration inside the radiation belts by Arase ——.‘“- =—#7OYzo b
contribute to shed lights on the fundamental process of charged particle { ' .ifﬁ@ﬁ?ﬁiﬂé‘iﬁ?fom
acceleration in the universe. In addition, the development of instruments and [ : | % Arase, remote-sensing
satellite that can operate in the terrestrial radiation belts will contribute for the 3 < S observations from ground
future exploration in severe radiation environment in the planetary magnetosphere. : -
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network observations
and simulation/integrated
studies.

Satellite Observation Simulation/Integrated Study

B2 Specifications of the ERG Satellite
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In order to reveal the development of space storms and their effects that cause Orbit Altitude Perigee: about 440 km, Apogee: about 32,000 km
large flux enhancement of the radiation belts, it is essential to observe geospace e 5o,
comprehensively by various observations, so that the ERG project consists of wE T
. . . . . Type of Orbit Elliptical orbit
remote sensing from ground-network observations and simulation/integrated = 5705
analysis in addition to detailed in-situ observation by Arase. Period about 570minutes
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International partnership to explore geospace Extremely high-energy electron experiments (XEP-¢)
There are several geospace satellite missions in US and Russia. Arase joins the “&:%EE;?E%%;Z”&E&MWMGF)
international fleet of satellite, and international collaborations realize multi-point ?@?é?vv?v%b&@fiﬁfgﬁém@
observations at different locations which are essential for comprehensive g R PR
understanding of geospace. Software-type wave particle interaction analyzer (S-WPIA)
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