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In Jupiter’s magnetosphere, since the strength of a dipole magnetosphere is stronger and the rotating speed is faster, the
co-rotation electric field is dominant in the inner magnetosphere, including in Io’s orbit. The convective electric field is also
known to exist in Jupiter’s inner magnetosphere (a few percent of the co-rotating electric field), and the origin of convective
electric fields has been discussed so far (Nakamura et al., 2023; Murakami et al., 2016; Barbosa & Kivelson; 1983, Ip &
Goertz, 1983).

In Jupiter’s inner magnetosphere, there are regions consisted of dense plasma from Io’s volcanos, forming the Io-plasma
torus (IPT). In the region slightly inside the Io orbit, there is a structure called “ribbon” in which Io-originated plasma
spreads in the north-south direction along the magnetic field lines. The presence of a convection electric field causes the
ribbon position to shift to the dawn side, providing a direct observation of the strength of the convective electric field. Due
to the adiabatic change in electron temperature caused by the change in the drift orbit, the temperature is higher in dusk side
than in dawn side. If the efficiency of ion excitation by electron collisions depends on the electron temperature, the strength
of the convective electric field can be estimated indirectly from the difference in emission intensity between dawn and dusk
sides of the IPT.

Schneider et al. (1995) reported a temporal variation of ribbon’s radial position using 80 images at 673.1 nm observed
by the Catalina telescope. The position fluctuational was asymmetry between the dawn and dusk sides, suggesting the non-
uniformity of the electric field structure.

In this study, we analyzed the relationship between temporal variation of the ribbon’s radial position in the IPT and the solar
wind dynamic pressure to investigate temporal variation and inhomogeneity of the electric field in Jupiter’s magnetosphere
associated with the solar wind response. We used sulfur ion emission lines (SII, SIII, and SIV in 64.0-77.0 nm) observed
by the HISAKI/ EXtreme ultraviolet spectrosCope for ExosphEric Dynamics (EXCEED) and sulfur ion visible images (SII
673.1 nm) obtained by the Visible Imager and SPectrograph with coronagraphy (VISP) with the 60cm aperture telescope
(T60) at the Haleakala observatory of Tohoku University. The MHD simulation of the dynamic pressure of solar wind were
introduced in Tao et al. (2005).

We analyzed the T60/VISP data observed in December 2014 — May 2017. We define the position of ribbon at a location
where the brightest emission at 673.1 nm appears in the IPT. The 1,427 ribbon images are classified into two groups in terms
of the dynamic pressure of the solar wind; those during quiet solar wind (<0.1 nPa) or disturbed solar wind (>0.1 nPa). We
investigate the System III longitude dependence of the ribbon’s position in the dawn and dusk sides and fit the result with
sinusoidal functions. When the solar wind dynamic pressure was quiet, the ribbon’s position is fitted with 5.761 = 0.042
cos (A-133 [deg]) [Rj] in the dawn side and 5.587 % 0.047 cos ( A -130 [deg]) Rj on the dusk side (A : System III longitude
[deg]; Rj: Jupiter’s radius 71,492 [km]). When it disturbed, it is fitted with 5.786 =+ 0.042 cos ( A -147 [deg]) [Rj] in the dawn
side and 5.558 & 0.049 cos (A -123 [deg]) [R]j] in the dusk side. The results indicate that there is a dawn-ward shift both in
the dawn and dusk sides when the dynamic pressure increases: the shift is derived at 0.025 Rj and 0.029 Rj in the dawn side
and the dusk side, respectively. To Estimate the convection electric field strength from this shift, we found that it averaged 2
[mV/m] during quiet, and tended to be larger when solar wind disturbed, which is consistent with the convection electric field
strength derived by the HISAKI data: the strength is estimated at 3.8 [mV/m] on average and 8.6 [mV/m)] for the particularly
stronger solar wind(Murakami et al., 2016).

Next, we investigated the change of the solar wind dynamic pressure and the shift in the ribbon’s radial position. We



focused on events in which the solar wind pressure was continuously quiet (<0.05 nPa) for several days and then increased
to more than 0.1 nPa. We derive the shift of the ribbon’s position in response to the increasing dynamic pressure at every
10 [deg] of the central meridian longitude (CML). The results showed that when solar wind dynamic pressure increases, the
ribbon’s position tends to shift toward the dawn side in more than 90% of the events in the dawn side, whereas in dusk side,
the variation of the ribbon’s position were divided into cases where it shifted to the dawn side and the dusk side. This indicates
that the response of the convection electric field induced by solar wind dynamic pressure was asymmetric between the dawn
and dusk sides of the IPT, during the events. It was also shown that the convection electric field may have a non-uniformity.
may have a non-uniformity.
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