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The giant planets provide many keys to understanding planetary processes. They play an important role
in shaping our solar system, and the physical and chemical processes they harbor also provide a unique
opportunity to study the phenomena relevant for studying  
Earth and other planets, including exoplanetary systems. In this session, we discuss a wide range of
topics encompassing the giant planets and their moons, including their origins, interiors, atmospheres,
compositions, surface features, and electromagnetic fields. To advocate for current and future outer
planets exploration (Cassini, Juno, New Horizons, JUICE, and beyond), we also call for discussions on
future missions to explore giant planet systems, including how to develop better international
cooperation. Discussion in this latter category will include progress in developing a solar sail mission
concept for observing the Jupiter system and its trojan asteroids. 
 

 

Enhancement of the Jovian Magnetospheric Plasma
Circulation Caused by the Change in Plasma Supply From
the Satellite Io

*Fuminori Tsuchiya1, Kazuo Yoshioka2, Tomoki Kimura3, Ryoichi Koga1, Go Murakami4, Atsushi Yamazaki4,
Chihiro Tao5, Masato Kagitani1, Fumiharu Suzuki2, Hikida Reina2, Ichiro Yoshikawa2, Yasumasa Kasaba6,
Hajime Kita6, Hiroaki Misawa1, Takeshi Sakanoi1 (1.Planetary Plasma and Atmospheric Research Center,
Tohoku University, 2.The University of Tokyo, 3.Riken, 4.ISAS/JAXA, 5.NICT, 6.Graduate School of
Science, Tohoku University)
Keywords:Jupiter, Io, magnetosphere
 
The innermost Galilean satellite, Io, supplies a large amount of volcanic gases to the Jovian
magnetosphere, and the outward transport of ionized gasses is responsible for forming a huge and
rotation-dominant magnetosphere. The plasma supply from the satellite has a key role in the
characterization of the Jovian magnetosphere. In fact, significant variations of the plasma population in
the inner magnetosphere caused by the volcanic eruptions in Io were found in the early 2015, using a
continuous data set of the Io plasma torus obtained from an extreme ultraviolet spectroscope onboard
the HISAKI satellite. From the time evolution of the Io plasma torus radial distribution, it was found that
enhanced plasma supply from the inner to the middle magnetospheres occurred during approximately 50
days and the average outward speed is estimated to be 140 m/s. Intense short-lived auroral
brightenings&ndash;&ndash;which represent transient energy releases in the outer part of the
magnetosphere &mdash;occurred frequently during this period. The short-lived auroral brightenings
accompanied well-defined sporadic enhancements of the ion brightness in the plasma torus, indicating a
rapid inward transport of energy from the outer part of the magnetosphere and the resultant
enhancement of hot electron population in the inner magnetosphere. This is the first observational
evidence showing that the strength of a plasma source in the inner magnetosphere can control a large-
scale radial circulation of mass and energy in a rotation-dominant magnetosphere.


