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Dawn-to-dusk electric field at Io’s orbit
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Abstract: Jupiter’s synchrotron radiation is emitted by
relativistic electrons trapped in the radiation belt. The
intensity and frequency of the synchrotron radiation
depend on electron energy, number density, and mag-
netic field strength. The influence of the solar wind on
the radiation belt is not well understood. The key to
revealing the solar wind effect is the dawn-dusk elec-
tric field found by Hisaki’s observation. The observa-
tion indicates that the dawn-dusk electric field around
Io orbit is enhanced under solar wind compression,
implying that radial diffusion increases with the solar
wind. We evaluated this idea using the radial diffusion
model, which shows good agreement with the long-
term variation of the synchrotron radiation between
1971 and 2022. On the other hand, we also try to re-
veal variations in the brightness distribution of the
synchrotron radiation from coordinated observations
with Hisaki and the Giant Metrewave Radio Tele-
scope. The dawn-dusk electric field is expected to
change the distribution of both the Io plasma torus
and the synchrotron radiation. Statistical analysis indi-
cates that synchrotron radiation and Io plasma torus
are not significantly correlated.
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