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Jovian IR aurora in the coordinated observation with Hisaki/EXCEED and X-ray
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We have observed Jovian infrared aurora in order to evaluate the temperature and velocity fields of polar upper atmosphere a
the energy of precipitating electrons. In Jan-Apr 2014, we performed the observation using SUBARU and IRTF as the coordinate:
observation campaign with Hisaki/EXCEED, which observed the total flux of UV aurora continuously. In April, three X-ray
space telescopes were joined for spatial and temporal variations of energetic particles. IRTF L-band (3-4um) spectroscop
provided the temperature map of northern polar region using a near-IR spectrometer, CSHELL, for intermittent nights for eact
2 weeks in January and April. SUBARU L-band and K-band (2-2.5um) spectroscopy obtained upper atmospheric temperatur
with higher accuracy using a near-IR spectrometer, IRCS. This paper focused the latter result.

In the Jovian polar region, precipitating electrons collide with upper atmosphere and heat this region. UV aurora{Hsind H
directly excited by the collision of high-energy electrons to atmospheric H and/hereas IR aurora (4 and H;) is thermally
excited by the heated upper atmosphere. The emissivityofadirora is related to the density of# and the excitation rate,
and includes the information of not only thermal and velocity field but also the energy of precipitating electrons: The production
rate of ;™ at high latitude is correlated to the collision rate of precipitating electron. Therefore, the density aft dpecific
altitude reflects the amount of penetrating electrons. Since higher energy electrons can penetrate to deeper region, the emiss
altitude of H;+ aurora can be correlated to the energy of precipitating electrons. L-bghtirés are emitted from lower energy
state so that they are from the lower temperature area in lower altitude. For this reason, the comparison of K and L-band line
from different emission altitude can be used to estimate the energy of precipitation electrons. Ifitis possible, the estimation frorr
IR aurora is valuable because (1) it can be observed from ground (2) with the information of temperature and velocity fields.
This observation aimed to do the feasibility study by the quasi-simultaneous observation of K and L-band auroras.

We had 3 nights (in Feb 13,14 and Apr 19), and observed northern and aurora in Feb 13 and northern aurora in Apr 19 in
limited short period due to bad weather. The former, we could partially apply the adaptive optics. The slit was set parallel to
the rotational axis and switched alternately K and L-band in every "10min. At the moment we concentrated to the data in April
that was simultaneous observation with X-ray telescopes, for the evaluation of the relative flux ratio of K and L-band aurora.
Although the absolute flux is hard to be derived by the disturbance of bad weather, we found the clear difference between K- an
L-band auroras: L-band aurora flux was increased at main oval and decreases at polar region, whereas similar feature was 1
clear in K-band aurora. We also derived the temperature of K- and L-band auroras at their emission altitude via the intensity ratic
of emission lines in K-band and L-band respectively.

In this paper, we will present these results with the correlation of X-ray observation results. And we will also report the result
of the observation with AO in February. Moreover, we will prepare the evaluation of the temperature map derived by IRTF
observation (Jan 1,13, Apr 11,13,16,18,20,23) with the comparison of total UV emission intensity by Hisaki/EXCEED.
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