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Statistical study of the response of Jovian EUV aurora to the solar wind from Hisaki
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In order to reveal the solar wind response of Jovian extreme ultraviolet (EUV) auroral activity, we
made a statistical analysis of Jovian EUV aurora obtained from long term Hisaki observation.

The EUV emission from hydrogen molecule is excited by collision with high energy electron. The main
oval is one of the components of Jovian EUV aurora where the auroral particle precipitations are
caused by the rotationally driven field-aligned current system. It is theoretically expected that
angular velocity of magnetospheric plasma increases when the Jovian magnetosphere is compressed by
enhanced solar wind pressure, which decreases the field-aligned current. Regarding this scenario,
increase of the solar wind dynamic pressure is expected to be anti-correlated with the intensity of
the EUV aurora. A previous observation such as that by International Ultraviolet Explorer (IUE) or
Hubble Space Telescope (HST) showed the time variability of the EUV aurora, while their data still
limited in continuity over solar wind variation with good time resolution. On the other hand,
Hisaki satellite is an earth-orbiting EUV spectroscope launched in 2013 which has been continuously
monitoring Jovian EUV auroral activity. Therefore, the Hisaki data sets are effective for
investigating the solar wind response of Jovian aurora.

The purpose of this study is to investigate the solar wind response of Jovian EUV aurora observed
by Hisaki. We used the EUV data set obtained from Dec. 2013 to Feb. 2014 and from Dec. 2014 to Feb.
2015. We compare the total EUV power over 900-1480 A and solar wind dynamic pressure which is
extrapolated at Jupiter using a one-dimensional magnetohydrodynamic (MHD) model.

Superposed epoch analysis indicated that Jovian EUV aurora increases with the enhancement of the
solar wind dynamic pressure. We also found a correlation between the total power of EUV aurora and
the duration of the rarefaction region of the solar wind before the enhancement of the dynamic
pressure. The similar trend could also be found in the thermal current, i.e., incoming electron
flux increased with the duration of rarefaction region.

One possible scenario is that mass loading from Io increases the electron density in the Jovian
middle magnetosphere and it also increases seed electron of the thermal current whose energy is
several keV. The solar wind compression causes adiabatic acceleration of thermal current and then
EUV aurora increases. However, it is still unclear how the angular velocity distribution and
brightness distribution vary during the solar wind compression.
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