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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. 
 

 

A simulation study on solar wind influence on long-term
variation of Jovian Synchrotron Radiation
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Jovian Synchrotron Radiation (JSR) is a non-thermal radiation emitted by relativistic electrons trapped
by Jovian magnetic field, whose frequency range is usually between a few hundred MHz and a few GHz.
Based on the assumption that the source of electron is at some outer boundary (e.g. 6 Jovian Radii) and
radial diffusion of electrons occur due to the violation of third adiabatic invariant, a number of diffusion
models in the past could explain the steady profile of electron population and the resulted total flux
density of JSR. Yet, the reason behind its time variation remains unclear, especially, no model could
reproduce the long-term variation whose JSR amplitude is 20 ~ 30%, which has a strong correlation with
solar wind dynamic pressure shifted 2 ~ 3 years forward in time. 
In our study, we have made a radial diffusion model taking Hisaki&#x27;s observation result into account
that dawn-to-dusk electric field is present and is modulated with solar wind dynamic pressure. New
diffusion coefficient is applied here in terms of solar wind dynamic pressure, and relative JSR amplitude
is calculated according to the pressure variation between 1971 and 2005. By comparing with an
observation at 2.3 GHz, we present our result that JSR amplitude of 20 ~ 30 % and a strong correlation
between JSR and time-shifted solar wind dynamic pressure can be sucessfully recovered between 1971
and 1989, and discuss why and how long-term variation happens. For the period later than 1989 where
the correlation is mostly lost, one might have to look for another possibility (e.g. active volcanic
Io&#x27;s activity).


