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Jupiter's moon lo is the most volcanically active body in the solar system, and it had@@nated thin atmosphere whose
surface pressure is several nbar. lo's,2@nosphere is mainly created by direct input from volcanoes, and by sublimation of the
surface frost. S@in the atmosphere are dissociated within “30 hours, and sulfur and oxygen atoms in the atmosphere are partly
escaped from lo’s gravity by elastic collision with ions in lo plasma torus (atmospheric sputtering). Recently, the observations
when lo was in Jupiter eclipse showed the sublimation is the dominant process which creates lo’'s atmosphere [Tsang et a
2016]. However, the enhancement event of escape gasses of O and Na from lo’s gravity was also reported [Yoneda et al., 201
Koga et al., 2018]. The mechanism which increases the escape rate of the neutrals is not understood. The possible trigger is t
increase of the exobase caused by the direct input from volcanoes, and the area where atmospheric sputtering occurs. To consi
this hypothesis, it is important to detect the emission of atmospherianizh is ejected from Io’s volcanoes.

ALMA (Atacama Millimeter/submillimeter Array) is the radio interferometry which has high spatial and wavelength resolu-
tions. In the observation of lo in 2017, it achieved the beam size of 0.36 arcsec (lo’s apparent size is about 1.0 arecsec) and tl
resolution of 0.21 km/s. We analyzed the ALMA archive data (project code: 2017.1.00670.S) several minutes before lo entere
the Jupiter eclipse at 10:02-10:09 UT on March 20, 2017. If lo’s atmosphere was created only by sublimatieshpo&@
concentrate only around the equator, where the solar zenith angle is large and the surface temperature is high. However, tl
actual spectral map shows $@as not only concentrated around the equator (Region 1), but also distributed at high latitude in
the northern hemisphere (Region 2). In Region 1, the spectral shape is symmetric and line width is narrow (Full width with half
maximum (FWHM) = 0.57 km/s). In Region 2, the spectral shape is asymmetric and line width is broad (FWHM = 0.93 km/s).
When we assume the line width is only determined by Doppler broadening because of the thin atmosphere, the atmospher
temperatures was 445 K in Region 1 and 950 K in Region 2. Both temperatures are much higher than sublimation atmosphel
temperatures estimated by previous studies (130-180 K). The components in the line of sight of the large-scale atmospher
dynamics driven by pressure gradient broadened the line widths. However, we can not explain the difference of the temperatul
between Region 1 and 2 only by atmospheric dynamics. Therefore, we considered the atmosphere in Region 2 is compos
of the low velocity component which include the sublimation atmosphere and high velocity component emitted directly from
volcanoes. We fitted the composited Gaussian function which has two peaks to the observed spectral in Region 2. Differenc
between low and high velocity components is 0.58 km/s, the ratio of integrated line intensity is 6:1. Line widths (FWHM) of low
and high velocity components are 0.76 km/s and 0.42 km/s. The possible reasons that the width of the low velocity componer
in Region 2 is broader than that in Region 1 are that gases emitted by volcanic input heat the outer atmosphere, and that press|
gradient and wind velocity around hot spot is larger than that around the equator without active volcanic input.
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