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lo plasmatorus (IPT) consists of dissociated and ionized volcanic gas originated from Jupiter’s moon lo, which distribute along
lo’s rotation orbit. The plasma corotates by the corotation electric field in the Jovian rotation period (9.925 h) called System ll.
However previous ground-based and probe observations of lo plasma torus (IPT) in visible, near-infrared and extreme ultraviole
(EUV) wavelengths have detected a periodic time variation whose period is longer than System Ill Jupiter’s rotation period
(9.925 h). It has been called System IV period. B/ hot electron modeah which hot electron populations has two azimuthal
variations rotating at System Ill and System IV periods is proposed to account for the System IV period measured by the Cassir
UVIS observation (Steffl et al., 2008). While it is interpreted that the System Il period of hot electron populations corresponds to
azimuthal modulation of the efficiency of the electron acceleration (Hess et al., 2011), little progress has been made in explainin
an origin of the System IV period.

The Cassini UVIS observation of IPT was made after the end of lo’s volcanic eruption in 2000. It is reported that the System
IV period derived from the Cassini observation was 10.07 h, which was shorter than the typical period of 10.21h (Steffl et al.,
2006). However, the causal relationship between plasma source enhancement due to the volcanic event and change in the Sys
IV period is not clear from the Cassini observation. Here, we analyzed time variations in intensities of EUV emissions from
IPT obtained by the HISAKI satellite to understand the mechanism responsible for the System IV period and the influence of o
volcanic activity on IPT.

The observation period used in this study is from December 2014 to the middle of May 2015. During this period, enhancemen
of lo volcanic activity from January to March 2015 (here after 'volcanic period’) was reported from the observation of logenic
sodium emission (Yoneda et al., 2015). To find variations of the System IV period in the EUV brightness, the System Il longitude
at peak EUV intensity was derived by the fitting the HISAKI Level-2 data (S Il 76.5 nm + 126 nm, S lll 68 nm, and S IV 65.7
nm + 140.5 nm) with a sinusoidal function which consists of sum of two sinusoidal curves whose periods are System Il (9.925
h) and the lo orbital period (42.456 h). The time variation in the phase of the System Ill component indicates the System IV
period, which was derived as a mean value for a certain period. From this analysis, the System IV periods of S Il before and afte
the volcanic event (Dec. 1, - Dec. 23, 2014 and April. 21 - May 14, 2015, respectively) were 10.16+-0.008 h and 10.03+-0.006
h, respectively. On the other hands during the volcanic event, the System IV period of S Il was 9.95+-0.003 h for Mar. 11 - Apr.
20. This is the first observational evidence which shows that the System IV period has shortened after the enhancement of |
volcanic activity.

Origin of the System IV period has been discussed with sub-corotation of plasma in IPT. Since the sub-corotation occurs du
to mass loading of newly picked-up ions into IPT, it is expected that the System IV period becomes long during the volcanic
event. However, the result derived from the HISAKI observation shows the opposite feature and will give important information
to constrain the origin of the System IV period.

The EUV intensity depends on not only ion density but electron density and temperature. To investigate the contribution of
each plasma parameter to the appearance of System IV period, we will derive time variation in plasma parameters in IPT fron
the HISAKI data with plasma diagnosis analysis. This analysis enable us to confirm the dual hot electron model and constrail
the origin of the System IV period.
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