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Denaturation of low-temperature sulfur dioxide solids simulating the environment
of Jupiter's moon lo and mid-infrared spectroscopic imaging measurements
(Nagoya Univ.2, AIST?, Tohoku Univ.¢)

Shohei Negishi?, Ryoichi Koga?, Biao Zhao?, Yuan Li¢, Daiki Takama?, Yasuhiro Hirahara?,
Fumiyuki Ito, Yasumasa Kasaba®

In order to simulate the formation and denaturation process of SO- solid under low-temperature and
low-pressure conditions on the surface of Jupiter's moon lo, we conducted the condensation
experiment of SO, by employing our new experimental system. By the 2D FT-MIR imaging
spectrograph, the broad bands of SO, solid were observed at the wavelength around 7.5 um (SO2 v
region), associated with weaker peak at around 8.7 um (SO: v; region) at liquid N, temperature. By
the mild heating and cooling to the SO; solid between ~105 K and ~120 K, we found the enhancement
of the band intensity for the v; region by about 1.5 times. Subsequent irradiation of the UV light from
the deuterium lamp in the vacuum chamber resulted in the formation of a new spectrum at 7.2 um,
which is assignable to the vs band of SOa. In addition, the intensity of the 7.2 um band increased with
the UV irradiation time. The results show that the mid-infrared spectroscopic observation of the
amorphous SO; solid may clarify thermal history affected by the variations of volcanic activities and
solar irradiation on the lo surface, as implied by the first observations of the lo surface by the Voyager
| spacecraft.
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