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Future perspectives for the planetary magnetospheric research community in Japan

#Tomoki Kimurd),Go Murakam?) ,Subcommittee Planetary Sciefite
(1 Tokyo University of Scienc&ISAS/IAXA,(*Planetary Science Subcommittee

Physics of planetary magnetospheres have been deepened since the Voyager exploration in 1970-80s, which is now in the
phase of ° understanding’ after thé discovery’ and‘ characterization’ by the recent exploration, e.g., the Juno explorer at
Jupiter and Cassini at Saturn. In mid 2020s, the arrival of the BepiColombo explorer will largely develop the magnetospheric
physics also at Mercury. The icy moon’s interior and energy and mass transports from the magnetosphere to the icy moons
are going to be unveiled by the orbital exploration with the JUICE explorer at the Jupiter system in 2030s. The trend for
the icy moons will continue to the L-class mission candidatdoons of the giant planets’ in ESA's future planetary explo-
ration Voyage2050 in 2040-50s. Feasibilities for the second Uranus and Neptune explorations for the magnetospheres and
icy moons are now being studied in US.

In this talk, we propose the two growth scenarios for Japanese planetary magnetospheric research community in 2030s that
can coexist with each other. The first scenario iinding the universal and invariable laws for the magnetosphere and their
application’ based on the comparable planetology. We integrate the physical model and highly precise in-situ/remote obser-
vations for each planetary magnetosphere and extract the universal and invariable physical laws, e.g., atmospheric heating
and escape by the auroral current system. We estimate the unexplorable environments, e.g., ancient Mars environment and
the exoplanets, by extrapolation of the obtained universal and invariable laws. The second scenidgossergy and mass
transport between the magnetosphere and planetary habitable environment’. Based on our core competency for the magneto-
spheric physics and associated observation technologies, we explore e.g., the transport of plasma and electromagnetic energy
of the magnetosphere into the icy moon'’s interior ocean and that from the ocean to the magnetosphere. The co-evolutions and
dynamics of the magnetosphere and habitable environment will be unveiled by our approach. These two scenarios are closely
associated with the core science themes of the future large science missions for the planetary sciences and astrophysical fields
in 2030, e.g., the icy moon explorations JUICE, LAPYUTA, and Voyage2050, and the exoplanet explorations WSO-UV, and
SKA.
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