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Spatial distribution of lo’s oxygen neutral cloud observed by Hisaki/lEXCEED
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We analyzed azimuthal and radial distribution of atomic oxygen ultraviolet emission surrounding the Jovian moon lo’s torus
using Hisaki/fEXCEED (Extreme Ultraviolet Spectroscope for Exospheric Dynamics) to show the spatial distribution of an oxy-
gen neutral cloud. The atmosphere of a Jovian moon lo has been thought to be mainly supported by volcanism and sublimation |
frost (reviewed by Lellouch et al, [2007]). Dominant atomospheric gases are sulfur dioxide, and its dissociative products such a
atomic oxygen and sulfur (electron impact dissociation and photolysis). The atoms escape from the exobase and form corona al
neutral clouds mainly due to atmospheric sputtering. The spatial distribution of oxygen and sulfur neutral clouds is important to
know the source of lo plasma torus. However, the spatial distribution of them was not understood because atomic oxygen (130
nm, 135.6 nm and 630.0 nm) and sulfur (129.9 nm and 142.9 nm) emissions are faint (several Rayleighs (R)). Hisaki satellite ol
board the extreme ultraviolet spectrometer called EXCEED observed lo plasma torus continuously in 2014-2015 and we foun
the detail distribution of atomic oxygen emission at 130.4 nm from a neutral cloud for the first time.

We investigated the lo phase angle (IPA) dependence of atomic oxygen emission in the lo plasma torus averaged over tt
distance range of 4.5-6.5 Jovian radii from Jupiter on the dawn and dusk sides during the volcanially quiet period (day of yeal
(DOY) 331 to 365 of 2014). The emission strongly depends on IPA and has a maximum at IPA of 60-90 degrees on the dawr
side, and at 240-270 degrees on the dusk side, respectively. The emission distribution also shows asymmetry and the intens
averaged for IPA 60-90 degrees (14.0 R) is larger than that for IPA 90-120 degrees (10.5 R) on the dusk side. There is the similz
tendency on the dusk side. This shows that more oxygen atoms spread the leading side of lo rather than the trailing side. We:
atomic oxygen emission (4 R) uniformly exists not depending on IPA. We also examined the radial distribution in the same perioc
and found that there is an emission peak near lo’s orbit with decreasing the intensity up to 8.0 Jupiter radii.

We suggest the following model to explain the above observation results. The banana-shaped the thick region of an oxyge
neutral cloud spreads mainly leading side of lo. In addition, the thin region distributes uniformly in the azimuthal direction up
to 8 Jovian radii and decreases toward the outside. According to the model of Smyth and Marconi, [2003], the gradient of radia
distribution of neutral clouds is represented by power law. We fit the power law curve to the radial distribution observed by
Hisaki/EXCEED to show the number density distribution of an oxygen neutral cloud.

Iz BIRO S EEEZ O TA ARBEOBEER FRICOBRB KU ANARM RN L. A A BERE THEEDO )
IS MM Ulco REBEHEA A IZREOFHE L NIFEENC X > THOAKEZR L TWb, TORKIE B, 1
K THO, BEFONEMET ST & THEEL T, BBROMEE AV ERENS, TNDDEFAETICHETNSHKRT
BAF LV EDE I K BRKA AN 2 VT K> TREN S A OENEN TH 2 HMEZE (5.8 17 A K2 K b 4Mil)
T E TIAN %, BELHETMEEOZEM O HIEA 4T T X b—F AOMHAHEEMNS L TEETH S H, HE (130.4
nm, 135.6 nm, 630.0 nmP s R -5 (129.9 nm, 142.9 nmpsE (B LAV — (R) BiE) 7= 5 F TRIHITH S MIC
TNTWahot, LML, OXEEHEDOBDOAICNSAZ T T X< h—F A0k X > T, PHEERKRD 130.4
nm BRI RO Z DA 2 ffiTd 5 2 EMIF CHTHREE IR o Tz,

7z Bl LTSS D E RS 7 20144E0 DOY (day of year) 331-368) 7 — X % T, dawnfill & duskfllOARE LN S
4.5-6. 5ARE LR OB OBEE I TN A ANMAIC K > TEDK S ICEHT B0 ElNIz, TOME, BEF 7L
DB T3 A ANHHAIEE KAFE L. dawnfll TIEA A OAiHHA A 60-90/ D & Z . dusk{ill Tld 240-270f DRHIC FKIC
55T Mol BERRTFIEEA A Dil < TIEIEHFMEZZR L. dawnfll Tid A A fiifHfA 90-120 DI (10.5 R) &
D 60-90/% DI (14.0 R)YD /A Z > 7z Duskfll TE FIRROBIFMN R 5Nz, TNSIEEERE DA A DR AT K
DETHIANIEN > TVBE T EZRLTWVD, —/. FWFNL (4 REEE) A dawnfill & dusk{fIlifi /5121 A DY XT DAL
AN D & EICTAE LTz, £TR e BIFRIRHAOE AT DB S5 Uz, BRI TR A A DOHE TRA L
B0, AFWEEDNSEEMBIC UTeh > THA Lic, BBREFOFCIIAREHLNS 8BORELFRE X THE TS,

TN OFNTFERIIRD X 5 BRI FHEEOETIVTHIATE S LEZBNS, A AL TIE/NFFRIOBENE
WA BBITA X OHETHINIAN > TV, —F. ZTNLINOFEOGEED SRS I —kRIC, BT mic 1 A §Eh
BEEMBIC LIz > T LAEDSIEN > T3, Smyth and Marconi, [2003PETIVIC & % & REOFHE 4D
HEEA AWEZ E— VIR Z R TP T E B TEINTV S, HETIITOU S ZHEOBIIITE SN z8)%
DN ZRIROBEZ 7 v FER, BREFPIEEOREHEM M2 RT,



