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Study of the Venus’ upper haze
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Observation of CO2-ice cloud in the Martian mesosphere by using PFS onboard Mar:

Express
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Almost all of constituent of martian atmosphere is CO2 (95%). It condenses at very high altitude (60°100km) and become
cloud. CO2-ice cloud have been observed by many instrument , but it was difficult to clearly judge whether observed cloud is
made of CO2 or not. However OMEGA, visible and near-infrared imaging spectrometer onboard Mars Express, have providec
the first spectroscopic identification of a cloud as being composed of CO2 (Montmessin et al, 2007) CO2-ice cloud has charac
teristic spectral feature emission peak at 4126 Recent study reported that CO2-ice cloud distributes around equator in spring
equinox to early summer and mid latitude in local autumn. (Maattanen et al,2010 , Montmessin et al,2007 2006, Clancy et a
2007) However, it is not clear about cloud feature (particle size or opacity ).

We try to observe CO2-ice cloud using high spectral resolution instrument PFS, infrared fourier spectrometer onboard Mar
Express. Strong point of PFS is that spectral resolution is ten times greater than that of OMEGA and We can see spectral featu
of CO2-ice cloud (spike at 4.2n) more clearly. Another point is that PFS and OMEGA observe almost the same point, so two
instruments can observe CO2-ice cloud at the same time. For the first step, we check the data where OMEGA observed CO2-i
cloud (10 orbits) and found CO2-ice cloud like feature all of the 10 orbits. However emission peak appears at shorter wavelengtl
(at 4.25um) . In order to judge whether this signal is real or not, we compared PFS spectra and OMEGA spectra observed a
the same point. When PFS observe signal at4n250MEGA also show strong signal at 4246 ,so we can say PFS signal is
real. In some orbit, PFS observed different signal from that of OMEGA. It is double spike feature atnda?8l 4.2@m which
OMEGA can not resolve. It is possible that double peak feature shows different cloud feature, for example, particle size.Now
we are trying radiative transfer model and discuss how cloud spectral feature changes when we changes cloud parameter (s
distribution, altitude, cloud opacity ).
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Numerical Modeling of Moist Convection in Giant planets
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Two dimensional numerical study on Venusian gravity waves by using mesoscale model
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EEEASKkMICH 2, ZCh 5 1ISHODOERIT- T2, TORER, @ 48-55 kmiZ THFHEAMECTE D, BN O
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Temporal variations of Venus O2 night airglow using IRTF/CSHELL
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Venus 1.27-micron @night airglow is the indicator of the general circulation at about 95 km in Venus. Recent observations
reported that the airglow emission showed the temporal variations with a period of a few hours and days [e.g. Ohtsuki et al.
2008; Gerard et al., 2008]. Such variations may be caused by the upward momentum transport and fluctuations by atmosphe!
waves. In recent years, the importance of planetary-scale waves on the general circulation of the Venus atmosphere has be
recognized. Forbes and Konopliv [2007] suggested the propagation of planetary-scale waves originated in the cloud deck int
the upper atmosphere. However, effects of planetary-scale waves on the Venus upper atmosphere have not been investigated

We conducted 5-days monitoring observation of the airglow to detect the planetary-scale waves with IRTF/CSHELL from 11-
15 July 2012, 3 and 5 February 2014. The 1.27-micrgmight airglow in the Venus atmosphere can pass through the Earth’s
atmosphere with a help of the Doppler shift. We obtained spectral image cubes at the wavelength of R-branch of the airglow
band, which includes several rotational lines. In order to cover spectral information continuously, a slit drifted across Venus’
nightside disk. The spatial resolution of the image is governed by seeing. The typical seeing was 0.6” to 1.5” in our observing
run and corresponds to 200-450km at the center of Venus’ disk. Under such conduction, we may detect airglow structures c
small scales due to atmospheric waves; this is smaller than the region of enhanced airglow having a horizontal scale of “3000kn
We can also derive the hemispherical distribution of the rotational temperature. To coincide with our observations, SOIR/Venu:s
Express stellar occultations were conducted. We can try to compare our horizontal temperature map and vertical temperatu
profile from SOIR data.

In this presentation, we will show temporal variation of the airglow distributions in July 2012 and report a preliminary result
of our new observations in February 2014.
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Observing plan for planetary atmosphere using IR heterodyne spectroscopy in 2014
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We propose a new developed infrared heterodyne instrument, called Mid-Infrared LAser Heterodyne Instrument (MILAHI),
for our dedicated telescope at the top of Mt. Haleakala, Hawaii. It addresses the key physical/meteorological parameters, such
the atmospheric temperature profiles, abundance profiles of the atmospheric compositions and their isotopes, and wind veloci
The observational sensitivity of MILAHI is discussed in this paper. The scientific target of MILAHI is to understand highly vari-
able phenomena in the planetary atmospheres. The nature of atmospheric activity in various time-scale will be investigated b
continuous monitoring with our dedicated telescope, in order to increase our understanding of planetary atmospheric dynamic
photochemistry, and meteorology. New measurements with high spatial/spectral resolutions constrain the three-dimensional di
tributions of temperature and compositions. The D/H and other isotopic ratios, diagnostic of the terrestrial atmosphere evolution
will be accurately measured in® and CQ. The atmospheric chemistry will be studied by monitoring 8,0,, H,O, and
HDO. Mapping of the HO isotopes reveal the mechanism of complex interaction between regolith-aerosols-atmosphere-polar
caps on Mars. Direct measurements of wind velocity and temperature allow the first monitoring of the middle atmosphere os
cillations to investigate the effects of the gravity waves from the lower atmosphere on the upper atmosphere for various seasor
and dust loadings. A number of organics molecule bands in the mid-infrared regime will be accurately measured in plane:
tary/cometary/stellar atmospheres. In addition to these interconnected objectives, serendipitous searches with our advantage
dedicated use for astronomical/atmospheric transient events which occur at frequent and unpredictable intervals (e.g. dust stor
will enhance our knowledge of the composition and dynamics of the astronomical sources.

F—T— R R, NTaE AT, L—— B, EEKRA, FNA
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Visual Orbit Design for the Next Mars Exploration Mission
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In December, 2011, the working group concerned with the Japanese next Mars exploration mission began to study the use
orbiters to investigate the mechanisms of carbon dioxide and water escape from the Martian atmosphere, and the role playze
by the solar wind. This will be the successor to the first Japanese mission to Mars involving the NOZOMI spacecraft, and two
different orbiters will be deployed around the planet. Orbiter-A will carry out in-situ observations of electric and magnetic fields,
particles, plasma and the atmosphere at an altitude of about 100 km above the Martian surface. Orbiter-B will capture images ¢
the escaping atmosphere and monitor solar-wind conditions. The mission life will be a Mars year. This paper describes a visue
method for determining the orbits of both spacecraft, and presents examples of possible orbits.

The orbital constraints proposed by the working group are as follows.

Orbital constraints for Orbiter-A

Al. The periapsis altitude is around 150 km.

A2. The apoapsis altitude is between 5000 and 7000 km.

A3. The period during which periapsis occurs on the dayside of the planet is more than two thirds of the mission life.

Orbital constraints for Orbiter-B

B1. The apoapsis altitude is about 4-,R

B2. The period during which the orbiter is exposed to the solar wind is more than three quarters of the mission life.

B3. The period during which the orbiter can image the local time zone of 12-15 h at the planetary limb is more than three
guarters of the mission life.

Orbital constraints for combined observations by both orbiters

C1. The number of times during which Orbiter-B is exposed to the solar wind and can also image Orbiter-A, whose solar
zenith angle and altitude are less than 60 deg and about 300-800 km, respectively, is more than one hundred during the missi
life.

C2. When Cl1 is satisfied, the angle between the line-of-sight of the imager onboard Orbiter-B and the velocity vector of
Orbiter-A is within 96+20 deg.

The orbital elements are obtained by solving the Lagrange planetary equations for a two-body boundary-value problem, takini
only the J2 perturbation into account. Constraint A3 is chosen as an example for explaining the visual method of orbital design
The orbiter’s longitude of ascending node and argument of periapsis in a Mars-Sun fixed coordinate system are taken as desi
variables, and the orbital constraint is used as an evaluation function. A contour map for a period in which periapsis occurs ol
the dayside is plotted in a coordinate system in which the longitude of ascending node and argument of periapsis are the X ar
Y axes, respectively. A mission profile is placed on the map, along which the changes in the longitude of ascending node an
argument of periapsis during the mission period are plotted. The mission profile can be placed at anywhere on the map, sinc
its shape can be kept almost constant by selecting an initial position determined by the position and direction of the spacecra
during Mars orbit insertion. By looking at the map, it then becomes easy to identify an appropriate initial point for the mission
profile that maximizes the period during which periapsis occurs on the dayside.

By the method described above, it is possible to visually determine rough values for the longitude of ascending node an
argument of periapsis that are suitable for the mission. This technique is also applicable to the general design of orbits around
planet by choosing a coordinate system appropriate for the given orbital constraints.

F—TU— R KERKHGE, NEHRERK
Keywords: atmospheric escape of Mars, Mars orbiter
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A Circumpolar Stratospheric Telescope for Observations of Planets ? FUJIN
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Fd2dY T, A—8—=TL v v —5EKIC X ZBENZRAT 5 7DIc, SEEANIMRG N CEEMEREZED 5,
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Study of fast resistive magnetic reconnection in the upper atmosphere of Venus
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SRIFEERRZ R ROREREN, KRR E OHAERICE D . BEEAKTICIIRENMEET 5, SEDOBMODE
HEE Tl KRGEOEEMEOIFICH AT —T DX S Iichtniz7 Ty 7 2Aa—7 LN S EEED LI UIE
Bl E "5, Pioneer Venus Orbiter (PVQ). EMID NiREREE Zd@iEd 2HED 40—t U ETT v 7 A0—
TRBIL . ZOBIHBHED 170km Tl K & 75 % T & 245 L 7z [Elphic et al., 1983]

75w Aa—TIBELT. TNETIKWLDODODERET IV (K-H ANZLE [Wolffet al., 1980], F—ILhHRICEEN T %
JEFIEEN R [Kleeorin et al., 1994DHERE Nz, WERICFDERA N Z A LIF E S bh > TR, KIETIE. &
R E NI IEORS Y 2327 2 3 7 [Loureiro et al., 2007} 3L, LW I T 7 A0—TDERET IV
RET 5, REREINIZHOEGIEY 2% 7> 3 Yk, JEFICRICELV Sweet-Parketr 7 7 D&Y — FDOH TR C
%0 TORERIIVVFANUD 47D 1FIHHIL, WOFAREN 10D 4TI KEVE XIS, MEDOBERY—F
BALELED, MHD ¥ 2 2 L— 3 YOS [Samtaney et al., 2009F KX, EifS— FANDOZEOMETY axy
VarvhiEElzobic, RIS SADT I AXEALS RHEREND, TDX D HEIROREIX T F v 7 Aua—T1c i
TW3, BEOBMO FEBBHEICENTE, EOEFIEY a7 Y 3 VAR T ZIERICHICEVER Y — P DB E
NBAREMNEZ 5ND, TITHLE., SEOBAEEICHE N T, BICRVWERY — FOBRIC K > THEL 230
MY axrva vz Nl oy 7 20—=THEROET IV EER L, ZOMMHRENLEZBRE Lz, L DS EIER
TRETIVOMEIIRDOMD TH B, £IKEEOBENENVIREEZEZ % &, KEGEDEA T 2R E =MD T
HEERERE £ T DAL, RICEEZEMS O ENZL U, OIS A TZRESDNE D ADIE, R OBl EREHE T,
KREOERY — MR E NS, BRENERS — FOHRT, BN EFIEY ax sy a UhEEs2 Ik, 7T
JAa—ThHERAHENDS,

KAZTDETIVOEHDOHENZMETT 2 72, 3RO RBRERKDNA TV Yy R Ial—320D
f53 [Terada et al., 2002F VT, SEBHENCIBT 2L F A ML EWIRPIEY a% 72 a3 VY ORESR, Sweet-Parker
2ATDOERY— FDEH, TNTNOEE KDz, FONTZ@ERHMN D, IV F A MU U THRIR R
I ERFOEE VN ONREH Lz, ZULT, i LEZNETNDOEET, LUTD 2 D02z & Z2ET)IV
MEHAREL BR LTz, 1DHOEME, HOEFMEY 3% 7> 3 U E0 i lRET % L0 5 BiINEETth o, 2
DHDZEMIERS — FOEARDEHTHELNTVS T T v 7 A0—TDR UMDY [Elphic etal., 1983LA Fic/x % &
WS 22N TH B, FERICK D &, BXZFmEE 170km OV F A A 10D 55) A5 s 230km OV >3 & b
B 100 63) OFIPHTHADETIVZEIATHEL WS T N THIE NG, RETIR., CNSEMAEREEICHT S
INTA=REAVEEMHD ¥ al—r 3 VOEEREENTETETH %,

F—U—FVaxr gy, GEE, SR
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AV LA BB OBIINCELD < A= X T fsliid S P& D A A > i OHEE _
Estimation of the ion acceleration in the Ganymede polar magnetosphere by the Galile

spacecraft observation

P B T g N L BEA AR /NBF 52 1 Kurth William S2 ; Hospodarsky Georde
WATANABE, Shinya* ; KATOH, Yuto' ; KUMAMOTO, Atsushi* ; ONO, Takayuki ; KURTH, William S2? ; HOSPO-
DARSKY, Georgé

VLR 2R A B SR R P PR 22 951K, 2Department of Physics and Astronomy, University of lowa lowa City, lowa,
USA.

IDepartment of Geophysics, Graduate School of Science, Tohoku UnivéBégartment of Physics and Astronomy, Univer-
sity of lowa lowa City, lowa, USA.

HZATEIAREDOEED DT, Kk CHe—EAMZHDfiE L L THISN TS [Gurnett et al., 1996] X7z, H
ZATEAREOHSENZ NI L TV STz, RE LT B K18 75 X~ £ OB TTHEERMMEC, A= XTI
WIS BEDERE N T WS, A2 A TR BEOZEM A r —Vid, KREMSE TS A2 KT 2144007 —<—F
BNEHTERVEETHZ T eh b, FRE T I AYREDH A TEIICREHENTWS EZ NS, SH. H
Z AT OHSER TS ABREOMEIIITON TN 2200, WAE L 75 X< OMBIERH = X7 ORESIE Ok
ICIEREHDRDZ KEN TV S,

AL T, AV LA BREROBIREE R Z AW THZ A TS DO 7’5 A~ R Zikind 5. £9 . Plasma Wave Subsystem
(PWS)DEHFIKE R 5 Upper-Hybrid Resonance (UHRI 8z EIES 5 2 & T ZDHOETHEER ROz, FhEld,
FATHIFE TITb N TV fE (GO1, GO2) N X [Gurnett et al., 1996] #i 7z /= #fiE (GO7, G29)TOfEM & 11>z, H=
ATHIS B T EERA A VHTH S MOBEE 71 A4 OBUEENC OFHEE L5 LI & L [Vasyliunas and Eviatar,
2000], A=A T LA S OHEED 264 kmh 5 5262 kmE TOREBICIHIF 5 14 A VREOEE iRz T A, I
BECHE > TRENEZ IS A RENT, R, BENIEESMITHEEDNT, = AT AR 5 DA
FYOWMFICDNTER Ue, T3, MEEEED 5B > THZ X TEEBEEE O 4 > W d 28I
BOVWCT, A VREORIE LTI F v 7 AM—ETH S EGE LT, BlE NIHE M2 WROBIETEM LT, K
AREDEERED 2 FICLLHIT % & L7eGE & 3RICLHHIT S & LIcHEIC. 7Iv 7 A% —EICT 2T DICHERHEZ
KD, A F VRHEE O S A 2 HEE UTc, T ORGSR, HEIEEHEEr IS LT r-5.98T2(Ld 5 T &, &/ 500 kmic
B 28 IR EEEED 2 I 2550 17.3 kmis 3 |ICILHIT 2551% 14.5 km/isiciEd % & RS 51
BT DS LR Tz, WEDOWIZETIE Vasyliunas and Eviatar, [2008] G025 (&% 264 km™2000 km @ PLS D
BINCEDWTA A VREE 2 18 km/sER LTfIND %, AZEORERIZ, SFXTLRERZ 7 Tu—FTA 4
DFHZIEIT 2 EDTHBEEALND, AW TREISIC, ZORB T O A%ERT B0 HHK I 21—
Ta VeMREPTHD .. ZTOEBIKIICOWTEMET 2,
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EEBNZ HWeO & S EEEH EXCEEDOR FIIE
In-flight calibration of HISAKI/EXCEED by stellar observations

FF b 52U 5RO LR S KRS B L R skl 2 S REAN 2 FI B8
MURAKAMI, Go '* ;: YOSHIOKA, Kazud ; YAMAZAKI, Atsushi® ;: KIMURA, Tomoki! ;: TSUCHIYA, Fuminor? ; KAGI-
TANI, Masatd ; YOSHIKAWA, Ichiro3

L2 e b R R AITZET, 2 AL RZZERE T T A< - K&Wgit > 2 —, 3 s RS R R ek 2
Rl
HISAS/JAXA, 2Tohoku University?The University of Tokyo

The extreme ultraviolet (EUV) telescope EXCEED (Extreme Ultraviolet Spectroscope for Exospheric Dynamics) onboard the
Japan’s small satellite HISAKI (SPRINT-A) will be launched in August 2013. The EXCEED instrument will observe tenuous
gases and plasmas around the planets in the solar system (e.g., Mercury, Venus, Mars, Jupiter, and Saturn). One of the prim:
observation targets is Jupiter, whose magnetospheric plasma dynamics is dominated by planetary rotation. In the EUV rang
a number of emission lines originate from plasmas distributed in Jupiter’s inner magnetosphere. The EXCEED instrument is
designed to have a wavelength range of 52-148 nm with a spectral resolution of 0.3-1.0 nm. The spectrograph slits have a fiel
of view of 400 x 140 arc-seconds (maximum), and the attitude fluctuations are stabilized within 5 arc-seconds. The optics of the
instrument consists of a primary mirror with a diameter of 20cm, a laminar type grating, and an EUV detector using microchannel

plates (MCPs). The surfaces of the primary mirror and the grating are coated with CVD-SiC.

After the launch of the HISAKI satellite and the initial check out of the instrument for 2 months, we performed in-orbit cal-
ibrations of the EXCEED instrument by stellar observations. We observed the standard stars GD71, HZ2, and FEIGE110, an
measured the absolute sensitivity and the spatial resolution of the EXCEED instrument. As a result, the absolute sensitivity wa
“1-2 cn? and the spatial resolution was ~16 arc-seconds. In this presentation, we report the overview and initial results of the

in-orbit calibration of EXCEED.

F—T—F: OE &, Mkl SE2 iz
Keywords: HISAKI, EXCEED, EUV
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Hisaki/EXCEED& Hll FHimHiC K5 14 75 X< b —F XD il
Coordinated observation of lo plasma torus using Hisaki’EXCEED and gourd-based tele
scopes

A FEA 1+ Andrew Stefff ; Badman Sarah
KAGITANI, Masato'* ; ANDREW, Stefff ; BADMAN, Saraty

L HJEA A, 2Southwest Research Institufé)niversity of Leicester
Tohoku university? Southwest Research Institufé/niversity of Leicester

EXCEED is an EUV spectrograph onboard an earth-orbiting space telescope, Hisaki(SPRINT-A). One of the primal mission
goal of Hisaki/EXCEED is to reveal radial transport of mass and energy in the Jovian magnetosphere. At the begging of Januar
2014, intense campaign observations of Jovian aurora and lo plasma torus were made using Hisaki/EXCEED, Hubble Spac
Telescope and other ground-based telescopes covering wavelength range from EUV through IR. We will present results of spe
troscopic observation of lo plasma torus using the R.C. spectrograph attached to Kitt-Peak 4-meter telescope and an Eche
spectrograph attached to Haleakala 40-cm telescope.

The 4-meter R.C. Spectrograph was set up covering 550nm through 800nm which could successfully detect NaD (589nm;
Sl 631.2nm, Sl 671.6/673.1nm, and OIll 731.9/733.0nm as well. A field-of-view was 98 arcseconds along the slit and the slit
center was pointed at the dawn or dusk edge of the centrifugal equator. We could get 54 spectra from the observation durin
January 4th through 10th, 2014.

The Haleakala spectrograph is a high-resolution echelle spectrograh with an integrated field unit (IFU) which enables to cap
ture 2-d distribution of [SII] 671.6/673.1nm emission with spectral resolution of 67000 over a field-of-view of 41" by 61”". The
40-cm telescope was observing lo plasma torus all over the night during the observing campaign period.

Based on preliminary analysis of the EUV spectrum from EXCEED/Hisaki, visible spectrum from Kitt-Peak 4-meter and
Haleakala 40-cm, emission peaks of Sl and Oll was located outward compared to the Sl emission peak which is consister
with results from previous studies. More accurate analysis including pointing calibration and flux calibration are ongoing, the
result will be presented at the meeting.

F—"7— F: Hisaki/EXCEED, 7 4 7' A b —F X
Keywords: Hisaki/EXCEED, lo plasma torus
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20144F 1 IO T AR ZAE - RUR R B ORISR .
Coordinated observation of Jupiter thermosphere and radiation belt in January 2014

bt ZEvEmE Y b R R AR S L AR R !
KITA, Hajimel* : MISAWA, Hiroaki! ;: TSUCHIYA, Fuminori : FUJISAWA, Shotd : SAKANOI, Takesht : KASABA,
Yasumasa

LB

Tohoku Univ.

In order to evaluate the solar UV/EUV heating effect on the Jovian radiation belt, we made coordinated observations for bott
temperature of the Jovian thermosphere using an infrared telescope and synchrotron radiation from the radiation belt (JSR) usi
a radio interferometer. JSR is the most effective probe for the dynamics of the Jovian radiation belt through remote sensing fror
the Earth. Recent intensive observations for JSR reveal short term variations of JSR with the time scale of days to weeks, b
their causalities are not understood well. It is theoretically expected that the Jovian thermosphere is heated by solar UV/EU\
radiation, and planetary atmospheric neutral wind is driven by solar UV/EUV heating. Then, induced dynamo electric field
is mapped into the radiation belt and induces radial diffusion. From this scenario, the total flux density of JSR is expected tc
correlate with the solar UV/EUV flux.

Previous studies confirmed that the total flux density of JSR varied corresponding to the solar UV/EUV variations though it
is unclear whether the temperature of the Jovian thermosphere actually varied during this event. The purpose of this study is |
confirm whether sufficient solar UV/EUV heating occurs on the Jovian thermosphere and it actually causes variations of JSF
total flux density. We made coordinated observations of the NASA Infra-Red Telescope Facility (IRTF) and the Giant Metrewave
Radio Telescope (GMRT). From the infrared spectroscopic observations, we measured thermospheric tempegdtuiom.of H
From the radio interferometer, we measured the total flux density and brightness distribution of JSR.

The IRTF is a 3 m infrared telescope located in Mauna Kea, Hawaii. The IRTF observations were made on Jan 3, 8, and 1.
in 2014. We used the high spectral resolution spectrometer, CSHELL, and obsgrvé&dd330 microns emission (Q(1,0)) and
3.4547 microns doublet emission (R(4,3) and R(4,4)). We assumed local thermodynamic equilibrium at the equatorial region ani
calculated thermospheric temperature from the two emission line ratio. The GMRT is a large radio interferometer located in India
The GMRT observations were made from Dec 31 to Jan 16 with a few days interval. The typical duration of observation time
was 2 hours per day, and the observation frequency was 235 and 610 MHz. During this period, the SOHO satellite showed th:
the solar EUV flux increased from Dec 26, reached at the maximum flux on Jan 8, and then decreased to Jan 16. A preliminar
analysis of the IRTF data showed that the temperature increased from Jan 3 to Jan 8, and decreased from Jan 8 to Jan 13. T
is the first result that shows the temperature response of Jovian upper atmosphere to the solar UV/EUV heating. We will als
introduce analyzed results of the GMRT data and discuss the relationship between Jovian thermosphere and radiation belt.

F—T— RRE, BARE, AR, JROMBER, T ET

Keywords: Jupiter, thermosphere, radiation belt, infrared observation, radio interferometer
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LWAL TEIHIE N RE B DT — Z T
Data analysis of Jupiter's decametric radio emission observed by LWA1

BN B o S —HE 1 ; Clarke Tracy ; Higgins Charles A. ; 4 Hisg
SHIMANOUCHI, Yoshiaki* ; IMAI, Kazumasa ; CLARKE, Tracy ; HIGGINS, Charles A ; IMAI, Masafumi*

ST 259445, 2Naval Research LaboratoMiddle Tennessee State Universitygt#5 k2
!Kochi National College of TechnologyNaval Research LaboratoMiddle Tennessee State Universitiyoto University

AREBEWIT 1955FICHERA I NTLUR, £ DERIMTONMEENTE 2D, ZOBEIRPEFEREITZRITHEAINT
WEV, TOREERZBNTT HICHIz> TR b2 Fike LT, WHRGEIC X 2 & E R ) OsE L zKd X
AFIVITARY ST LMD %, OB THBRDOZ AT I v 7 AXRY b T LFEFICBWT, R RS L)L
DBE D LIWAL &, —2—XAF TV aRZOIIN—TIC X @RS N RERFHEBEROWRZHNE TS T L AT
VT THB, LWAL I, 256D 7 L A7 VT THREINTED., AlED &R O DIRKEZENAGEE T 572, A
R 2RMDT T 47 « FAR—IVT VT FTHEEN, ZELE7 a7 E5RlEEY > 7)) v Jickb T+
VEEENTT—ZUE D%, 7—HATEN TV 5,

Baid, KREBEOBGHERZ RIS % 72010, LWAL TEllE N T —2 %2 T — X2 i S8 TH % IDL I X > TiE
MiEIT->TWV3, BHIENTZZAFI v I ART b I LT—RF. KXOBTEILHWSENS FITST 7 AIVTT—hA
TENTWVDB, HADMERLZIDL O7ar S L&, HEICAHL Y T2 L7 NUKNDFITS 7 7 A I)IVEHRRL, N\
RO EGHFINS T N TE, HEMCRERFINEICE O Z T, B - REREh « BBz~ X5 Oz &
CICEAF I IART NS LEERT BT ENTES, £, L IDL 7075 LIS KD, (TEORER O JEHE
ROGEE S, BRI BRREN R E VT — 2B U TR % 2 L & TRET. AlED « B D R 72 N7
T3 L EETH B,

S RIfERT UTeAREZ B D 10-CEBEIRIROT—Z DX AF v 7 AR b T LT, LWAL O 22MHz h 5 28MHz DEH]
JAWEER T, EYal— a3y L—OMIMEZHRICHET 22 &N TE Tz, iz, A0 R & LR D FEEOX
AFIVIARTEILET, EVal—vayL—VORIREGEDN DED> TVWAE T Eh 5, B UHMAITHRI TN
TENETHZ T EMHEESINT, 5. LWAL THHIEN/Z DOREE ﬁ@T—9®%ﬁ%u@$§fﬁ?kaﬁ
D, REBKROBEE— RERET 2 LTl CTEERIFRESGS CENTES LRLIFEZITVS

F—U— R KRE&EW, T4 A= NIV, 7 — Z A, B, SR, LWAL
Keywords: Jupiter radio, decametric wave, data analysis, radio source, radio emission mechanism, LWA1
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KEA—0 FERORZZHREE - 1 _ o
Long Term Variations of Jupiter’s Auroral Radio Emissions - Il

SR GEA T ORE EZE 2 AR B U R SR K R
MISAWA, Hiroaki'* ; YONEDA, Mizuki? ; MORIOKA, Akira! ; TSUCHIYA, Fuminori ; MIZUGUCH]I, Takahird

THRIEREE ST X~ « K& Y 22—, 2 HALKRERE T T XX « K& VX — [ INT A KRER ST
IPPARC, Tohoku Univ.2PPARC, Tohoku Univ. / IFA, Univ. Hawaii

It is known that Jupiter’s auroral radio emission (hereafter JAR) shows long term variations with the time scale of about a
decade. The variations were first considered to be initiated by the solar activities in 1960’s, however, longer term analyses il
1970’s showed the variations relate with the Jovicentric declination of the earth (De). So far, their plausible causalities are
considered to be brought by 1) De relating to amount of reachable rays to the earth, and 2) the geocentric declination of Jupite
relating to incidence angle of the radio wave to the terrestrial ionosphere. However, considering solar cycle dependence on tt
terrestrial auroral radio activity (e.g. Kumamoto et al., 2003), the solar activity control may not be negligible for the long term
variations. Furthermore, we have not known well long term relationship between JAR and Jupiter’s substorm-like process whict
may be controlled by lo’s volcanic activity.

In order to assess the previously proposed causalities and the other effects, we have investigated occurrence features of J
using the radio wave data observed outside the terrestrial ionosphere; i.e., by the WIND satellite after 1995. We have derive
year-scale occurrence probabilities for 0.7 - 14 MHz around Jupiter’'s occultation periods, where the frequency range include
both Jupiter's decameter and hectometer radio emissions (so-called DAM and HOM, respectively). As the result, the yearly-scal
occurrence probabilities show almost monotonous decrease from 1995 to 2005, then gradual increase after 2005, but change
somewhat complex nature with increase and decrease after 2009. The tendency is roughly similar for DAM and HOM, and alst
quite roughly similar for lo-related and non-lo-related DAMs. On the other hand, the JAR variation features do not seem to
correspond to individual variation of De, solar activity and solar wind, but seem to somewhat correlate with those of logenic gas
luminosity. These results imply that multiple causalities and/or Jupiter’s internal process(es) control the long term variations.

Acknowledgements: We would greatly appreciate M. Kaiser and the WIND/WAVES team for providing the radio wave data.
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