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IR patch-like aurora in Jupiter’s polar retgion observed with SUBARU adaptive optic
system
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The observations of Jovian auroras in the UV and IR range have revealed the morphology and their dynamics. Compared t
main oval and satellite footprint mapping to (sub-)corotation region in Jupiter’s magnetosphere, polar emissions are more variabl
in time and morphology, and they exhibit generally strong local time effects. Polar emissions are of great interest because the
mapping to Jupiter's outer magnetosphere. It is suggested that the polar emissions in UV and IR show similar morpholog)
in general [Radioti et al., 2013]. Jupiter's UV aurora is result of emission from excited atomic and molecular hydrogen, as
precipitated electrons excite these species, occurring over a timescale 05@6. On the other hand, Jupiter's IR aurora
emission is from HT. In upper atmosphere# is produced through ionization ofHaind some ion chemistry, and thermalized
in the neutral atmosphere, and then produces infrared ro-vibrational emission. So the timescale of IR auroral emission is longe
than that of UV. The ion chemistry have a time scale of ZA0* sec, and could play a key role to determine the total timescale
of IR emission [Tao et al., 2012].

In the past imaging observation of Jupiter’s IR aurora, the time resolution was “25-30 min [Satoh and Connerney, 1999], anc
the spatial resolution was “1 arcsec. Therefore, none of the observed aurora has significant variations on timescales less th
30 min and they are stable over "90 min [Stallard et al., 2016]. But the auroral variability with shorter timescale may occur on
the model calculation [Tao et al., 2012]. So the ground observation could image continuously for a long time with higher time
resolution and spatial resolution should be realized.

In this study, we performed the Jovian IR auroral observation with IRCS (Infrared Camera and Spectrograph) attached on th
SUBARU telescope at Mauna Kea, Hawaii on 25 May 2016 (3:16-9:56 UT). We took image data of the JpViémeld near 3.4
um using the H3P narrow-band filter. The time resolution was 45°110 sec. The Adaptive Optics instrument (AO188) attached tc
SUBARU provided us a high spatial resolution image of Jovian IR aurora with 0.1 arcsec. The observation of Jovian IR aurora
like this, in high spatial resolution and time resolution, is the first trial. Primary data reduction (dark, flat, sky) were finished
and we calculated the absolute value of radiance using standard star ksi Vir. The emission intensity, there was brightness profi
along the main oval, was "5+@0° W/m?/str. Radioti et al. (2013) used the data observed by NSFCAM/IRTF and calculated the
intensity. Compered to it, our result is larger in nearly one order. To determine the center of Jovian disc, we detected the dusksic
limb, observed clearly than dawnside because of the Sun direction, by fitting to curved line of Jovian disk limb estimated with
plate scale. The error of fitting was estimated to be smaller than +/-2 pixels (0.106 arcsec). Then we calculated geographic:
longitude and latitude corresponding to each pixels and made the polar projection image. The location of main oval corresponde
with the VIP4 30 R oval (magnetic coordinates). Additionally, from analysis of the data observed from 6:53 to 8:03, the emission
patches were found in dayside polar region. The size of patches was "3600-6000 km for latitudinal direction, and “2800-440(
km for longitudinal direction. They blink in a few minutes and with amplitude of +/-15%, and are seen to move anti-rotation
direction. The speed of moving was "5.3-8.0 km/s. Considering that the timescale of change in thermospheric temperature ¢
Hs;* dynamic transport are 1610° sec, these blinking emission corresponded 0 ldensity change by particle precipitation.

In this presentation, we report the detailed analysis results, and the study of observed polar emission using auroral emissic
model of Tao et al. [2011].
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