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Venus Orbit Insertion of Venus Climate Orbiter "AKATSUKI” in 2015
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Interannual Variability of Venus Albedo as Inferred from LASCO C3 Data
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The study of Venus transit for the extinction in the atmosphere of Venus and the plan for
limb imaging by Akatsuki
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Ground-based observation of 4.7um Venusian airglow
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The cyclical nature of the propagation of planetary-scale UV feature changes within one

\Venus year
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Our ground-based Venus observations from mid-August 2013 to the end of June 2014 reveal that the periodical variation in th
UV brightness changes within one Venus year and the traveling velocity is dominantly increased. Pioneer Venus spacecraft pre
viously observed the periodical variation of UV brightness with the period 4-5 days, which caused by that the travel of planetary
scale UV features [Del Genio and Rossow, 1982, 1990]. They suggested that the period of brightness variation corresponds to tl
propagation of planetary waves and it changes on a time scale of 5-10 years. Periodicity change can be argued as the vacillati
of dynamical states and investigating the source of planetary waves is required to understand the Venus super-rotation.

Used instrument is an imager with 365 nm narrow-band filter installed on 1.6m Pirka telescope, which is operated by Hokkaidc
University, and we measured the UV brightness from equatorial to mid-latitudinal regions in both hemispheres. Our observation:
cover about one Venus year and have superiority for investigating the monthly change as compared to the Pioneer Venus obst
vations.

We have two observational periods when the brightness has the prominent periodical variation. Latter season is considered
keep the periodicity for about two months. In August 2013, we detected about 5.2 days periodical brightness variation in equa
torial and both northern and southern mid-latitudinal region. Bright and dark pattern had a prominent periodical and symmetric
structure about the equator and we consider it is derived from a high contrast Y-feature such as previously observed by the Galile
spacecraft. On the other hand, after the mid-September 2013, there was no prominent and periodical brightness variation in tl
most of the observation time. In this season, the periodical and symmetric brightness structure has a cycle of being clear ar
unclear, and it suggests the Y-feature has a few weeks variation. From mid-September 2013 to the end of March 2014, periodic
variation seems to be lost or one more accelerate and decelerate cycle should exist. In the last two months (from the beginnir
of May to the end of June 2014), however, it has 3.5 days period and perhaps last for about two months. Our study points out th
possibility of the change of dynamical states occur in one Venus year.

Keywords: Venus, Pirka telescope, Super-rotation, UV feature
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Millimeter-Wave Band Monitoring Observations of the Terrestrial Planets in the Solar

System with 10-m SPART Telescope
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For understanding the influence of the activities of central stars on the middle and lower atmospheres of terrestrial planet
in the solar system and of exoplanets, we have been performing monitoring observations of millimeter-waveband spectral line
of carbon monoxide'fCO: J=1-0 230.538 GHzJ=2-1 115.2712018 GHZ3CO: J=2-1 230.3986765 GHz) in the middle at-
mospheres of Mars and Venus with a 10-m telescope, Solar Planetary Atmosphere Research Telescope (SPART), since it w
launched in 2011. SPART employs highly sensitive 100- and 200-GHz double-band superconducting SIS heterodyne detecto
and a 1-GHz-band digital fast-Fourier-transform spectrometer with a frequency resolution of 67 kHz. The heterodyne spec:
troscopy with high frequency resolution is a powerful tool to trace the weak and narrow spectral lines of minor constituents in
the middle atmosphere of planets.

The results obtained with SPART suggest that the disk-averaged mixing ratio of carbon monoxide derived at an altitude of ap
proximately 80 km in Venus has steadily decreased since 2012. The X- and M-class solar events that reached Venus also seen
have decreased from 2012 to 2014. To study the electron production rate induced by solar energetic particles incident at differe
altitudes of the planetary middle atmospheres, we also developed an analytical model, using which ionization losses are nume
ically calculated on the basis of the Bethe?Bloch formula. The ionization of carbon dioxide induced by solar-energetic-particle
events is considered to increase the production rate of CO. With a basic model under conditions of typically great solar-protot
events with incident-proton energies of less than 1 GeV, it was found that the ionization rate reaches its maximum at an altitud
of 80?90 km in the Venusian atmosphere. These results suggest that the decrease in CO in the Venusian middle atmosphere n
be deeply related to the solar activities.

In this conference, we will present these results and the status of the SPART project.
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Scientific capabilities and measurement sensitivities of the IR heterodyne spectroscopy
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BAFILKZ TR E YRS (60cm & 1.8mE1) I KB/N\T A « NLT7 AT ILETORE GBI OZDIC, BES
fifHE 100 /7 72 LA 2 B R 0 FRREARIL L —INT O XA V3 EaR DR 2D T & Te, HEDRETNERIL. ()7 »5
10 2 7 VBV T Y AT LS IRE 3000K % FEIZK/ A R « @REZERK. (i) 73 2V Kz mo L—9A
TORA 2 UTHID TR URDREE « REAFT I v 7L VY « @OEENZER. (i) FiEREE A 7r—RKL—
Y2 GRS Uk 2 I FeBlilln e, D28 515,

ZORWVEESREE. 1) 0 FRINT T 7 A )2t nfifd 2 2 ENTEDTON FRIREOHRE 71T 7 1)V
DT, (2) KRR 5 JEGETREE 2 @SR T, (3) PR P RIN AL E D ElE R, ZrREL 5, AT, ¥ 73
U« SV R EDEWANT O XA VPN AR TEZE M REERIC, SR KEORERNZZEM Nz T L Eh]
RETCTH 5, 20145 9 HIT/NT A - WL T AT IUTHICHEER E NI RIERY: 60cmPEmiic 323E T N, 11 A3 EHEE
@ CO2 non-LTE emissioIRHICEI LTz, 20154 3 A S OARMAE) 2 METIC R | ARE TIIAEEOMEE - 155
NBYHIRT A—ZOEHREE R EICDOWT, BEHEET T )V W TRHME U7k R %2 S5 %, HWzidisET
TV, NICT THI¥ X 17z Atmospheric TeraHertz Radiation Analysis and SimUIlation (AMATERASESH O, "—RA &
%o T3 DI Baron et al. (2008% Mendrok et al. (2008)C7#{?dH % Microwave Observation and Lines Estimation and
REtrieval (MOLIERE)Td %,

R12 970.5472cm-© CO2WIN 717 7 A )bV b U —/Ld % T & T, A2 - EOEM - HELZ2EH Uiz, K2
TIEHIER S F 1 30km X T, SR TIEE/E 65kmMH 5 95km E THEUHE 10K LU FORE CEIMATRETH S T & Wbh->
Tzo ZFOEMEIRAEIE 10kmARE LR SN 5, —/5, BBV T, METIEEE 10kmh 5 30km {37z & 2 J&
ICHBEEHTE ., $E TIEEE 75kmM» 5 90km ik Z2 & 2 IS EEH TE 5L D L HfFE NS, ZOEERA .
R Z Hic LU 20m/stEE £ TETE S T b o7z, £z, CO2non-LTE emissio 51, HIRTE (k
BT 75km &, B2 T 110kmEE) O EHZ KRS 10m/sFEE T, IREZREE 10K ARE TEHT 5 ENARETH
%5 (BERESR), b X, TERRE BRGNP EDK SIS L T2 2 fiRd 2 DI EE L B O X A
FITARZ ORHZHEEZH S EMNTE S, K, KETIE FETRET S RXEE 2 LT NENS FEAY)
B - H#HEED FTEE S N AT ORGECENDRE, SR TIIER TORKIEHNE DX 5 ICBEEICEZ MET
WE EOBFRICDIEMN A E 0 EHFFE N5,

SEARND 8 HIIMF TEHEBIIZEM. 9H - 12ANS 2 HIZh T TAEBNZEML., SREOXAFI T AR
TR IT DRRAZ T2 A — )V DG ZEZEB ZB 5 MIC L TV PETH %,

F—T—= R ANTaRA 2, 0t BE, KR
Keywords: infrared, heterodyne, spectroscopy, Venus, Mars
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Time variation of wave structure in Jupiter's south polar region observed with ground-

based telescope

) A = T N SV
GOUDA, Yuya™* ; TAKAHASHI, Yukihiro! ; WATANABE, Makoto!

VAR E R AR B P AR A S
! Department of Cosmosciences, Graduate School of Science, Hokkaido University

A Rosshy wave plays an important role in atmospheric phenomena on planets. For example, stratospheric sudden warmir
in the Earth is caused by a Rossby wave. The south polar wave at also8ti6dupiter is considered as one of signatures of
Rossby wave. Previous observations, such as by Cassini ISS in 2000 or the Hubble Space Telescope (HST) from 1994 to 19
[Barrado-Izagirre at a/ 2008], show that the polar region is covered by bright diffuse haze and its edge has a wavy structure
spreading in longitudinal direction with wavenumber of-1214 at 67 S, which travels westward with a phase velocity of O
10 m/s in Systendll. These observations suggested that this wave structure is caused by a planetary Rossby wave. Howeve
these observations had been carried out only every other year and the variance of short time scale (about month) is not clear.

We determine whether or not the wave observed at the edge of the stratospheric haze in south polar region is caused by Ross
wave. Using a methane absorption band filter at 889 nm installed at Multi-Spectral Imager (MSI) of the 1.6 m Pirka telescope, we
investigated the meridional and vertical wavenumbers and phase velocity of the observed wave structure and zonal wind speec

In this presentation, we introduce the results of analysis on the time variation of the wave structure in Jupiter’s south polar
region in 2011 to 2015 observed by the ground-based telescope. Each result is separated by two weeks to a few months in t
periods that we can observe Jupiter. Our results show the wavy structure spreading in longitudinal directi@ atdsvever,
our results are different from previous studies in two points. First, we cannot detected an apparent longitudinal motion of the wavi
structure in our observation periods. Second, there always exist darker areas by about two percent than surrounding longitude
the period of 2011 2014. In particular, longitude of about 5@nd 130 in Systemlll are always dark. These dark regions
at 889 nm suggest that the cloud top altitude &t 87s lower than pressure altitude of 360 mbar. We think there are another
atmospheric structures, such as a local eddy or cloud convection, in Jupiter's south polar region other than those caused by
Rossby wave at 67S. Our results may suggest that a combination of a planetary Rossby wave and local structure that is less
than longitudinal width of 15exists at about 87S.

F—T— R RE, AL X, B AC i, i, -
Keywords: Jupiter, haze, Rossby wave, polar area, ground-based telescope
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Mechanism for the formation of equatorial superrotation in forced shallow-water turbu-
lence with Newtonian cooling

R R Akl £t
SAITO, Izumit* ; ISHIOKA, Keiichi®
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ARED TR T E N2 HIRORE & Z U > TS LT = v b Z2FIAT 270 L LT, sERAEm
DENBIC I B KIFEGEE 25 2 % € OhH 5. AR EORFRRIKELFRIZZ DX 5 BETIVDO—D T, FIROMED
HBUCHNZ T, AR ERZRIRIEO RIS = v b0, WS TR IC 73 2 AV 4ES) 74 £ O HBUC T LT\ (Scott
and Polvani, 2007)/z72Z DETIVTR, FREICBVWTARERS LR TRLONS X 5 iRV HEZ HIH TE /AL T LA RE
TH -7z, THUTHK L Scott and Polvani (2008, s@ifil3/KELIRICHB WO T, foflEfi e LTL AV —EETId R =a2—F
VIEHIZERAT ST & T, N MM REPEEZIERT S T SIS LTz,

AWIZETE, FRLOMREPEEDLL FDOAAZ LN KD ELCZ T EZASMIC L. £, Za— P IGHINEAENS
C LI X D ERMBRAKRDEHR E— R TH BT E— FOMENLIE U, SRR T fum E A &I <.
DHHEZIZIC K > TENT B— FIEFIRFEROIEZE C 9. T 2 2 LsEhlic &> Tl E 2N\ T7E—FIc &> T
4= U 3 R ORRRINE 2, 559 O PRERICEE D W TR HIRHTIC K 0 3 L 7z, BRI REREDNEC S &
ZYELTHED, MEEROINEICIEEICHALE—E— F (Za— b AN K > THHEDNEICH ) AFE LTS, #
K > TPE SN2 MIRHIROR MR R, IS I 2 L—2a Y X061, 7 3 VR LItk
RO LE BRI —8B L TV .

(RBFZRIEERSC L U THIGGE T 5. #8fllld Saito and Ishioka (2015 SHATE X 721>.)
SE Sk

Scott, R. K. and L. M. Polvani, 2007: Forced-dissipative shallow-water turbulence on the sphere and the atmospheric circula
tion of the giant planets. J. Atmos. Sci., 64, 3158-3176.

Scott, R. K. and L. M. Polvani, 2008: Equatorial superrotation in shallow atmospheres. Geophys. Res. Lett., 35, L24202.
Saito, I. and K. Ishioka, 2015: Mechanism for the formation of equatorial superrotation in forced shallow-water turbulence

with Newtonian cooling. J. Atmos. Sci., in press, now available in Early Online Release form.

F—U— FRE, WG, i@l KELR, /REPER Y = b, = a— b 2mHL NT B
Keywords: Jupiter, zonal pattern, forced shallow-water turbulence, equatorial superrotation, Newtonian cooling, Hough mode
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Disappearance of surface banded structure produced by thermal convection in rapidly rc
tating thin spherical shells
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B, 4 JUNRAR BRI B R R AR, 5 P KA B AR R R R A

IDepartment of Mathematics, Kyoto UniversitResearch Institute for Mathematical Sciences, Kyoto Univerdiigpartment
of Earth and Planetary Sciences, Kyoto UniversiBepartment of Earth and Planetary Sciences, Kyushu UnivetBigpartment
of Earth and Planetary Sciences, Kobe University

AR L TEORFEOTNZ, FERADIEDILNIETTY = v b &g TR RIS EH NS BT E DIFOPEL
Vv bR TSH . TOXRBOY x v M ATREBTBOIRRIC K > TERE N TV S D0, RIEOTIAHE) OR5 R
DNERIZICHS MR > TORW. FFEOREE MBI L THa/hEWw RV £7)V, $b B, S /51RO
FK ST ELORE D R TEHEE D 5 OEAR & KBINENC K > TRKOEFHERE E N2 BTV T, HEREDZHICEKD
NBWOPRNTY =y MIFHENS EOD, FREHD Y = v MILT LBIET &3R50, —7 T, EEOE SN
BERARICITT 2 [TROET IV | 9740 b EdEEE S 2 B P ORHRET )LV TCE, REHDOIFTS 5V = v FRA
HITERENZ 0D, PEMEDORHICEKDNS Y 2y FOERDNNEETH 5.

T ORIEICH LT Heimpel and Aurnou (20072 C NE TICE Z BN TWIEWET IV D & TEWERRFEEIN O ZEE
PEE) 2B A, LA — BT K E < WEREZME T OXHRANER RS, ZREEONE iR & h i oL HICH b
BN 1y SHIAET ZIREEBUENCHBI Uz, UL Liah S, 1 5 OFFFE TR M 8 IRtz E LT
D, ZERD 1/8 DTS U DR TV, TD K D AR ORIRRISR NG RAORME I 2 52 TH 2 AlREMED &
5.1 20E, 2 ZoeEliii s TV F—d upward cascad® T ICEH U, EWVEVOFIRY = v RAVERI VLA E L
Nz, i, EREN BRI LE L B> THIRY = FBEINTLE S0 E LAV, & SICH7 A 1600
a5 (0.024%5PEPLERER) & W72 ®, MEETHYERIRRBICGE L TV A MEMN TRV, X7z, 2 ZosRimssEfilELin O fseic
X5 L, BRI OOBRIRY = v FHBETHML 2, 3RICETH-oTLES TSN TS (Obuse et al. 2010)
DO TERMEMED U THZRENDH B, T T TAMZETIE. Heimpel and Aurnou (200D AUl 525k 7% R BERICHER U TR
R 72 947 U, AREEE & CHERE I O FRIRRDIE L E N2 D SN 2SR L 7z,

ETVE T ZEGRP O T 2 A7 RIADO AR SR E NS, HEARICEHDN W THS 5 K
V2 0.1, T = V87 3x10°6, BRI O NSV 0.85, 18 1E L A ) —%%% 0.051C [H5E U7z, BEFSerb I, IREEEE,
JEIIE LS TH S . AN AR TORREIRREIC T > & LR EEEL 2N Z 72, 750005 % TR LTz L T 5,
Heimpel and Aurnou (200P#5H & B EaREY = v b EHERRIEORIREENHBI Lz, LH LD S, & SICKER
Bz 5 &, a2 RIS iEENmE X NEREESE DK L TV &, 12800[RIH5IC W\ 2 % & m b @i I IR IL O
TR ZNZ N LADDHBIL 7o, i e ORI AR R O B, SHfE S TEREN & A7z Bzl s il —H7& 2 2%
TCRAHEE T A= & UTIHMUIN R L, smfAEdiEz ik & 55 2 & THEIMENECTWS EEZ5N5. 12
U, HEREEOIELY v OB LIRETE W FICEF T 3 V=B LD 3 TV A DT, MiatiE i IREE
BB T=DICE SR DB DRETH S.

HEE . AWFEORMEE RIS E TR OB S X 2 L— & (ES2)Z WV e,
& WK . Heimpel, M., Aurnou, J. (2007) Icarus, 187, 540-557.
Obuse, K., Takehiro, S., Yamada, M. (2010) Phys. Fluids, 22, 056601.

F—U— R BRI AEERK, WlRRG, /RENDEY © v M, m A=, RE, T2
Keywords: atmospheres of the gas giant planets, banded structure, equatorial prograde jet, Rossby waves, Jupiter, Saturn
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B & NEORSE DL & i /KETE RO 5t 5%
Recent study of atmosphere change and proposed global water system on Venus and Me

VR PR L
MIURA, Yasunori*

tgEa (ENSR)
LVisiting Univ.(In & Out)

FCHIC:

HBRFIER B DO K& & ifakid, HIBRTF— 2 ZTIcERIN TV S, ZOHMIFHIERICIEIKED T — 2 X— A HIBR A1
EOTHERENTWVBDT, ZNERBISHTESDZNETH S, RKIHETIRIBKDEZVWEERNEDKKHEKIZTDOWNT
FLuvm (BNEE) HS5iEmT %o

REPETE K DRFH

FEDRGKDIHER, WD SR E N TRERBRICIA TS %728, KA A DRk 2 e AN EE D 5 &
UL, BEIREORZIICE > TZOENTHREFTEBNIURFT %, BEVLNRIEAREIITKILIDER L TVBDT,
SR D [EHE THARIAVIC WO D 7 S N TV e, RBBIEL MK L T3 EEZX 5N [1],

HKETE RO

REDHPKOFERE, WIBICJREINC KA A 275 EFENICROFED b @RI EEROHE/KIEDFE U 7B
DN TVD, LA L, Wik Ok gL OMHRDSHLNE K5I, REHRE R E SESHICMES NS Y
BRIGENER UEFTE S [2,3], TDD, RXUEDRORIKERICIZHKEIZFEETE RV, KKUBE DD % %
B GRE - AE) I, BERIICHKEDN T 2IREEDH 2705, Ja s NASRIATE ) TR REROHE/KE D E HER T &
% BRICTE 2 MR DN EN D 5 o

KBRS DZ L DOFRE

BT O RR DO RSHHARIE “BEICERE AT AN EAET, TORSKHHMZ 2L E B % & T DOREDREROEREBIF I
HELRETDH B, MlEVRIEA A CKER) BIEE-CEILDITEETSH 2 D THEMICKRAZILTE S, LA LEiROK
A (R BZOEMNRICAZG THRODTRAECLNEETH 5, =@ & RO NTHY (TIERERY) A
AT B & SR TRIEBETRIRICATRETH B [4],

K DI LD AT RENE

MR D [ A FE DS HIBRIU SRR TR R DId. WA N FROFEFEME TR ANE BRI A 08 L TR - kP Z2 T2k L
5 TEH 5, RROEREEN @O, KRB LZTDRRTH D, TDD, &8 EKRICHIKEZIEKRT 21,
AR ER B VR Rl & N ER R AR I e 28 72 RUBIC P 20 & il U TR U CRBRTIRER 9 2 IR LIED &
%o MMEROD R A R 2805 O IR FATE IORFHA IR E D HRNZIE OB TH 5, R ENBICENT, XA
EE) & N LHRARRTE [4] OBREZR SIC KD RERNZHKEZ (2 AT IRENTE %,

xLo:

1) K DIZNVEEPNEDREK « KD KIC DOV TENFERZ & LITHITRRETE %,

2) RN ERIT, REDEETHNEOEFEN IR E NIz DTH S,

JRXEDH 2R (B - AR ITid. RERKENTEZREEND 5,

AHTVRIEA A CKE) EmiDOREA A (BE) ORRZ(LRTELERTRETH 2,

5) 58 LRI R KE 2 N LINCTERCT 213, SRS LY A GEiE TIRERETH %,

ZEZ R ¢ [1] Miura Y. (2011):International Venus Workshop/EXAG  Meeting #9 (Chantilly, Virginia). #1, 2.
[2] Miura Y. et. al. (1996) Antarctic Meteorites XX1(Tokyo), 107-110.

[3] Miura Y. (2015): LPSC2016 (LPI), #1811, 1666.

[4] Miura Y. (2009): Patent application.

P R IR, O, KB, K, KR, AR R bR
Keywords: Venus, Mars, Air system, Sea water system, Compositional change, Hot carbon dioxides
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SEBHEREIC BT A ax 73 OMHD Y22 b—v 3y
An MHD simulation study of magnetic reconnection in the dayside Venusian ionosphere

BAS = SEE AR T AR IR
SAKAMOTO, Hitoshi'* ; TERADA, Naoki' ; KASABA, Yasumasa

VBRI R ARG AR

!Graduate School of Science, Tohoku University

EBEDNBIIEER T — )VOEERSGEZ R 272 VBB TH 2, KGR & OEEAHEVEFH ORI, Z O
RBESTHSY aAR 72 a UHET 2 EEZLNTWVS, T, JEEEEICBT 25D a7 3 ~iE, Mars Global
Surveyord i & T OB X > T, MNEDEE 400kmic 51 2 FAEBE D AENH LM TN DDH % [Halekas et
al., 2009]h%, HUEOHKI THOEEICIH 2R EHE R X bh> TRV, £, KD 3% 7Y 3 IR LR
EEMEORMGEE XA F 7 ADPWEICBOTRITREE . WEOEN O DEIITHEZ 5N TWERWTZD AR N
2V, NS OBRICIZBEIAM 220 T < BERRIZEE RO 5N TE D, AT ECKEORIEEEREIC
U % B 2R MRS (IMF) ORBRICEET %) 37 ¥ a Ve o2 AR (MHD) 2 al—v 3 >~
ICKDHFAEL TS,

IMF DOEHRIC & RS A% 7Y 3 i, WL OhDOERE « NEBEEEEL O KRR BE T 2 mTHEEN H
BT M. FOBRPMERDZERSMENSHENET NG, —DHOHSIZ, &EPDNEDEBHENSD “TIXAIE” D
it ©&% % [Brace et al., 1981; Crider et al., 2004 DHRIE. IMF D[f &AL R BIIERD E < 755 T & hVR
HENTHBDO [Ongetal., 1991] “7'F XYE" X IMF DEHLICE LRSS I 7> a YORRE LTRIE ]
REMEN D %, “DOHOBHRIZ, Wi a—T XS ichtni “75v 7 Aa—7" LHEN SRS OSSO 1F
{£T&® % [Russell and Elphic, 1979; Cloutier et al., 1999V 5 v 7 2t —71x, KEGFEOEEMEN & X1, EBHEEO T
HTl® K WX NS [Elphic et al., 1983] T DRI DOWNT, BEEESREICI T 27 )V E -~V LRIV Y ARLE
[Wolff et al., 1980]*>, FEFEHEEIC B 2 PR [Kleeorin et al., 19947 ER A AFIMMEREN TV S, M TE
Dreher et al.[19950k. #li> = 2L — a3 Y ZHWT, IMF ORI EE RS a7 a VHRIATH S 0D
HEEZ TV,

ARETIZ, SEBMAIEMEICHT A Iy g VORBRES., BREN3E T XEA ROZEMEGED, —
RICZ T MHD ¥ 2 2 L—3 3 VI K 2 HBURNZ 85T %, BRI, Vaxrsia yBMRELS 2EE, VO
T a Y OEITORB A —)b, BRSNS T XEA ROEMATr —)VFICONWTiERS, T X TORFBETIE.
Lundquist§ths 10° DL EDEE 240kmbL EICHEWNT, BIRY— MNDZE TR Y ax 7y a v EL, 79 XEA R
MR E NIz, oA V7 a—0IREEL HEOKPIEY T3 7 > 3 > ORERM [Loureiro et al., 200718, Vaxr > g
DOFREREZRDZERITTRICEZ T EHHSNCE>Tz, HAHEEXD EETIE, B> — bOlifilh s 7o X<
MIHRALTED, VaxTya M DT WIREBIC > TWEh, TN X D FEBOMEE T34 52 FEHERE A Osfu
THEOWNC K > TERY— PO FEOSDRMAMIHIEN, Vaxra >y L—FMEFLTW, AT, VO
XT3 YIRS E NS o T FERRRE Tl MR OBk R & [FRRE M ZF N K D FEW T EEHLEMICE > T,
CTOWZEEDZ T LT, RREDNEOBMBEEICE 2 ATy a VERN TSI AREBRER T v 7 ZAa—T
DIFRATZD 5 2 HGEET %o

F—U— R &k, it k) ax gy
Keywords: Venus, ionosphere, reconnection

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

PCG32-13 =55:A03 IRfi):5 H 26 H 09:30-09:45

SRR IR K 2RIV EBIGEHE ORRGTIRL
UV Space Telescope for extrasolar planetary systems

B B D R AR R L B2 B AR AR KPR B RN I —B 4 A2 R 4
KAMEDA, Shingo™* ; IKEZAWA, Shota ; MURAKAMI, Go?2 ; NARITA, Norio? ; IKOMA, Masahird* ;
SEKINE, Yasuhitd ; YOSHIKAWA, Ichiro* ; SUGITA, Seijit

LTBORA, 2IAXA, 3 BRI KCE, * BEURY:
IRikkyo University,2JAXA, >NAOJ, “The University of Tokyo

1995 FICRMNEEN R A I NTH S HE OB TO N, M SNz EORIIEIFS T 1800% A TV 5, 7
D> EDE L DB KIGRICBIIZKEHEL D EARIZFEREILTH O, EEND ORI TREDINEAZ
NI KKEGRNE E TV L HEE NS, £z, —HORE TIE RGBT 2EMBE SN TV S, HiERD
b RTTEEONZRENEET BRI, TROEEERT S T2 Yy MEHSREFHA LT, B2 OXENRHEINT
W5, REZEFEHEVERBICBOTIE., FI Y Yy FEICET % TECORBVERIZEEICKZE LRV, REZHDEK
BOEE. KAHICEENBET « 0 7H, FFEDREDEZMRIY « Bl T 5 728, 70N X > TR&HEKICEI T %
HHRMEEN 5,

HD209458bi&. ZDERNAKEFRED 145 TH2DICH L, NIEHHERFEN 0.047TAULZ>THED, K"y FYal
R—LMINEZHETH D, TORBEICOWVTIE, T RU DL, KE, T XV T L, H20EEDKGES DT Eh
TWb, KFEZNY TIVERSEICEK S Ly a OB X ORI NTED . b T2 Yy MREDOJIERD 5 BEE D 3
B THZANEVIKBERLGDIEDN > TS T EMNRENTVSG, TOT D, TORETEIAGRTREE TV
WX I IRIEFICI LW RGBORR DML E TS T EDh %, I d KRR KAEGREI SN T E N 2 BEE D
HOh-> T3,

COXIBHHERWZ BTzdIC, bT Yy MRATERN D SR E T ORI RIS 38V T Bz 325E9 % 20
EhH BN, FED S BIGEREILZWZ %Ny 7)VFEH LRSI RN OB T2 5 DiEBHIFE LRV, X
72 NASA *® ESA TIREIN TV A FEEEEIC B W TR EIREESIIAH- "N TH O . v 7 B2 HNO KRBEN FH
Bt (L7Tm) DR ZED TVEEDD, TH EFFERIRETH S, T T, WLITRINKERBINCFE L7z
DENFHEEFE OB Z D TV B, AFETIE, AFHEORZE L N OB ZHEN L, BRERRIOMEZIT S,

F—U— R RANRE, AR, TH R
Keywords: exoplanet, ultraviolet, space telescope
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KET ~ U7 LIRS B 28] .
Long-term temporal variation of Mercury’s sodium exosphere

L A EE B R ORE B 2 R B2
YASUDA, Tatsuyd* ; KAMEDA, Shingo' ; KAGITANI, Masato® ; YONEDA, Mizuki? ; OKANO, Shoich?

UATEORAE, 2 RIERA
LRikkyo University,2Tohoku University

KBS TR EFRF D, KERKKIIH LT TNE TIC, /KEHER Mariner 108 MESSENGERZ X 2 i,
BXUH LB TONTE 2, TNHOBIINCEK D, K&HIC H, He. O, Na, Mg, K, Cah\fZFEd 5T &G
TWb, INSEDFEFIEKREDEO T IV F—232 1 THIGHEUC X DFNT %, TNHOHRTE T MU T LIEF R
ME . HEERNCEL TW3 02 OB ThNTER, KEDF MUY LKKOERERNE. KX 5%
T ONEE, KEBEA A K2 A3y 2V VT f/NEADEZC K B/KEERmPEAP DR FORbR EMWE Z
LNTWV5, TNODWRREEAL TGRS EEZSNTVESD, ERERGERIIRZHLMCETN TR,

AWIETIEINT A « NLT A FBHIFTOO 40emD 23w b « e F L REESE, @Iy wVites. B
KU CCDARTZ2MH U TKETF MUY LRKOCODECBIZI T, IKERGHDF MUY LR THOH T L DEE) %
ARz, KB ARG EWERETH B 128, BHNCE L ZRRNIZE SN T W5, fATeBIZKE & KIGOBEA DY 15
DL EORHHIC, HOMATE 72IE HIZ%D 3070h 5 1 KRR ORFINICBINZ 7o 72, Hi B SEIT & 5 K&0LEE
2R TR —HTH D, BHlTE S REKOCOEBFIINMHAICK > TENT S, TDID—EDRKIREZIE LTz
KKETIV7Z2S LIS, (it S EICBRIMTRE R ROt DEIG 2GR L, BEEARDF bV o LR 78z H#EE Uiz,

SRR DM NEAIE D 2 Pl (Z A RFRED IS8R U THINCOMT 5 2 EDHISENTWAH, IKEEFICE
F BEE7ZA D RIEH SN TRV, FATZ BIERGAERRITH T 25 NEAEZEOE 52 MEET % 72T, Kelsall et al. [1998]
WK BEA0MET NV EBMEL THY., KAHOF )Y LEFEEOHBENRKICIES EEDETIVDIST A—XR
RSz, TOBE. B A AR OWEER A & HAS S EHRE, Helios1 21 X % #E OB X b ke 5N iz fitiZz i
Weo ZORSH. FHEIRE r=0.856DFRWHBIA RE N, T OFS R/ INEADOHEENRGERICKREL FEG5LTWVS

TeZRBLTWV5,

PSR DI B R PO DYEZ IR LU LR ZBH IR (=722 7% =25, £E0H
HRIZF M) LR 2GS, KEREICT M) YLRTFMEGENE EEZEZOSNTWVWS, TNHDRRICKD., W™
NEAEZREERAFEFZZE LU TR S 85720 Th<, MOBRIC K2 RAERZENE 28R E LTEHEETDH
tEZBNS,

F—T— R KE, S&E
Keywords: Mercury, exosphere
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ATty b ZAR—)L 2 F KBRS BN BT 5 B A A 2 DEdE
Heavy ion kinetics in Mercury magnetosphere with offset dipole

JUAK 22 10 B #ELS - 2 FAR PEAT 2 Delcourt Dominiqué ; Leblanc Francois
YAGI, Manabu* ; SEKI, Kanakd ; MATSUMOTO, Yosuké ; DELCOURT, Dominiqué ; LEBLANC, Francoig

VRAERARE T 5 X<« K&tgit > 2 —, 2 i R ERRGHIERER ST, 3 TEER AR AR AR, 4 75 2 A
ENIRPAR S > 2 —
'PPARC, Tohoku University STEL, Nagoya University’ Chiba University:CNRS

Based on observations by MESSENGER, Mercury magnetosphere is thought to be a miniature of the Earth magnetospher
These two magnetospheres have several characteristics in common, however, some critical differences are also evident. Fir
there is no atmospheric layer, but only tenuous exosphere. Second, the kinetic effects of heavy ions might not be negligibl
because Mercury magnetosphere is relatively small compared to the large Larmor radii. Trajectory tracings is one of the dominar
methods to estimate the kinetic effect of heavy ions which originate the exosphere, though the results of the simulation are quit
sensitive to the electric and magnetic field. Therefore, it is important to provide a realistic field model in the trajectory tracings.
In order to construct a large scale structure, we developed a MHD simulation code, and adopted to the global simulation o
Mercury magnetosphere. We performed four solar wind conditions of the northward IMF, and the results showed that the globa
configurations such as the location of magnetopause depend heavily on the dynamic pressure, while the solar wind electric fie
contributes little to the magnetospheric configuration. On the other hand, the results of statistical trajectory tracings of exospheri
sodium ions depend not only on the dynamic pressure but also on the solar wind electric field. In the results, we identified twc
efficient acceleration processes and formation of the sodium ring which is formed by the accelerated ions drifting around the
planet by magnetic gradient of the dipole field. When the solar wind dynamic pressure is low, acceleration by magnetospheri
convection is efficient in the vicinity of Mercury. When the dynamic pressure is high, entry of the accelerated ions picked-up in
the magnetosheath into the magnetosphere becomes dominant. The entry point of sodium ions changes due to the variation of |
solar wind electric field, which causes a difference in the sodium ring’s shape for the same solar wind dynamic pressure case
Recent observation by MESSENGER revealed the weaker dipole field of Mercury than the past estimation based on Mariner 1
as well as large offset of dipole which could change the global configuration of Mercury magnetosphere and behavior of sodiun
ions. In the presentation, we will also discuss the ongoing simulation including the above configuration of intrinsic magnetic
field of Mercury especially focus on how will this affect the distribution of sodium ions and its acceleration mechanisms.

F—T— R KBS, BEE, 7 A MR, T Y LA, ATy B AR—)L
Keywords: Mercury magnetosphere, MHD, test particle, sodium ion, offset dipole
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EfRGE T BB 2 2 L= g VBT 2EEDK _
Formation of vortex configuration in the high resolution simulation of Kronian magneto-
sphere

PR E—pp
FUKAZAWA, Keiichiro!*

VKA IEIRA T 72 v 2 —
! Academic Center for Computing and Media Studies, Kyoto University

In a series of our simulation studies we have found turbulent convection and vortices formed at Saturn’s dawn and dusk mag
netopause in simulations when IMF was northward. We interpreted these vortices as resulting from the Kelvin Helmholtz (K-H)
instability. The resolution of simulation is important parameter for formations of vortex and turbulent convection to catch the
small configuration of convection which can be a trigger of vortex. Recently we can perform the higher resolution simulation
(0.06Rs) of our previous simulation (0.3 or 0.1Rs) thanks to the evolution of computer technologies. In this study we run the
simulation of Kronian magnetosphere with various IMF conditions to see the configuration of vortex and magnetospheric con-
vection.

As the results of simulations the vortex does not appear in the no IMF and weak northward IMF condition. Adding the mean
magnitude of northward IMF, we obtained the vortex along the magnetopause in the dawn and dusk. The difference of overa
configuration between the weak and normal northward IMF is formation of vortex and other configurations very resemble. From
these results we will discuss the formation condition of vortex in the Kronian magnetosphere and their configurations.

F—TU—F: LEREEKE, BiE I 2L — 3 v
Keywords: Kronian magnetosphere, numerical simulation
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LWAL TR E N/eAREEBI T 2 L— 3 > L— v OIS
Fine structure of Jupiter’'s decametric modulation lanes observed by LWA1

S —HE 1 BN BE L S M 2 Clarke Tracy ; Higgins Charles AL
IMAI, Kazumasa* ; SHIMANOUCHI, Yoshiaki ; IMAI, Masafumi? ; CLARKE, Tracy® ; HIGGINS, Charles A

U T A, 2 5UEOR?E, ®Naval Research LaboratoMiddle Tennessee State University
!Kochi National College of Technolog§Kyoto University,> Naval Research LaboratoMiddle Tennessee State University

The Long Wavelength Array (LWA) is a low-frequency radio telescope designed to produce high-sensitivity, high-resolution
images in the frequency range of 10-88 MHz. The Long Wavelength Array Station 1 (LWAL1) is the first LWA station completed
in April 2011, and is located near the VLA site in New Mexico, USA. LWA1 consists of a 256 element array, operating as a
single-station telescope.

The sensitivity of the LWA1 combined with the low radio frequency interference environment allow us to observe the fine
structure of Jupiter's decametric modulation lanes. At frequencies in the vicinity of 22 MHz, most modulation lane patterns have
frequency-time slopes between +100 and +180 kHz/sec for lo-B storms and between -90 and -200 kHz/sec for lo-A and lo-C
storms. The lanes generally display a strong periodicity in time, with periods ranging from about 1 to 5 sec and an average o
about 2 sec.

We refer to the modulation lanes possessing frequency-time slopes and periodicity within the above ranges as the majc
component. There is a minor modulation lane component, representing a considerably smaller fraction of the total numbe
observed, for which the frequency-time slopes are of opposite sign than for the major component or are of the same sign but ¢
smaller absolute value. For these cases the lanes are usually broader and their separations in time are longer.

There are significant differences of characteristics between the major and the minor components of modulation lanes. Mino
component lanes are apparently of somewhat different origin from major component lanes. We show the fine structure of th
major and minor modulation lanes observed by the LWAL. The origin of minor modulation lanes is discussed.

F—TU— R RBEER, 7HA— MU, BV 2 L— 3 v L—, ik
Keywords: Jupiter radio, decametric wave, modulation lane, fine structure
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KRET I A—=REWHART MVICED KR R RE DB n] fet: _
Feasibility of the exploration of the subsurface ocean of Jupiter’s icy moon by Jovian
decametric radiation spectra

REARBE U AN BEE Y =L, e il !
KUMAMOTO, Atsushi'* ; KASABA, Yasumasa; MISAWA, Hiroaki' ; TSUCHIYA, Fuminort

VAL REER B AW R
!Tohoku University

Subsurface liquid ocean of the Jupiter’s icy moons, which is suggested by several studies, is one of the most important targe
in the Jovian exploration missions. We propose a nhew method for determination of the depth of the boundary between the ic
crust and liquid ocean below the icy crust by using interference patterns found in the spectrogram of the Jovian decametric radi
emissions (DAM). If we can operate an wave receiver onboard the icy moon orbiter, we can obtain spectrograms of the DAM
propagated from Jupiter. Because the emissions directly from Jupiter can be interfered with the emissions reflected at the ic
moon’s surface and subsurface boundaries, we will find interference patterns in the measured spectrograms. In case of the Moc
the lunar orbiter SELENE detected the interference patters in the spectrograms of auroral kilometric radiation (AKR) [Ono et
al., 2010]. Because the interference occurs between AKR directly from the earth and AKR reflected at the lunar surface, the
amplitude of the interference patterns are almost constant. In case of Jupiter’'s icy moons, DAM directly from Jupiter, DAM
reflected at the icy crust surface, and DAM reflected at the boundary between icy crust and liquid ocean are interfered with eac
other. Due to slight phase difference between DAM emissions reflected at the surface and subsurface boundaries, the amplitu
of the interference patterns will be modulated. The depth of the liquid ocean can be determined the frequency width of the
modulation. Assuming that the frequency of DAM is "25 MHz, the permittivity of the icy crust is 3, permittivity of the liquid
ocean is 87, loss rate in the icy crustis 1 dB/km, and the depth of the ocean is 5 or 10 km, spacecraft and receiver’s specificatiol
needed for measurement of the interference patterns in the spectrogram are as follows: (1) Spacecraft height below 200 km, (
Receiver bandwidth o&1 kHz, and (3) Receiver level resolution @b dB. In addition, the following two issues have to be
considered in actual application of this method: (a) DAM itself has band structures in the spectrogram due to anisotropy of the
emission at the source. (b) The roughness of the surface and subsurface boundaries have to be within the wavelength ("10 m)
order that the interference occurs.

F—T— R REOKHR, W R, KR T A— 2, T
Keywords: Jupiter’s icy moon, Subsurface ocean, Jovian decametric radiation, Interference
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SRz H 5 U 7o i8] 18] pl g P S = 8 FUJIN _
The Circumpolar Stratospheric Telescope FUJIN for Observations of Planets

AOE 1508 o, 0 B 2] 2850 3 Y 22 4SS wEel ° S IEFE S A BESR 5 FHH AIER 6
PR # .6

MAEDA, Atsunori* : TAGUCHI, Makotd ;: SHOJI, Yasuhird ; NAKANO, Toshihika* ;: TAKAHASHI, Yukihiro® ;
IMAI, Masataka ; GOUDA, Yuya ; YOSIDA, Kazuyd ; SAKAMOTO, Yu;i®

USTBOCER AR AIIZERE, 2 STBORARIAER, 3 RO ERAARE TAAZER), * K0 T2 m S5 S AR 22, 5 6
ERFRAGERARE, ¢ RACRER AR TR

LGraduate School of Science, Rikkyo Universtiepartment of Science, Rikkyo UniversiyGraduate School of Engineering,
Osaka University*Mechanical Engineering, Oita National College of Technologyraduate School of Science, Hokkaido
University,°Graduate School of Engineering, Tohoku University

BIEDOKRKER TS5 A E TR 2EHRE WS 572013, ERFMOBEGEHINEE TH S, REBHNL, #
BRI K 2B BB (b SESE-OMPAR RS ICK /KR, &8, AE. KREREDBEIC OV THA %
BN TDN, BLOHANMEFENT NS, BREHEERIIREDL L TEWERDREETENITE 2 0 H X w bH
BB, B LONEZ(EDODFICE AN, &FETENT S N TET, H—DREKTIE 10X —ILOEM
ZENIMP TRV, £, WOERME Ex 3R Ar —I)VOEFHSOMBICERZ TH B, —7. BN
BRI L T—ED S h & ERMBEGEININ T E, KOROEEFEOFIHIC X > THEERIEE A X 512308 % 2
MENTE S, HEEKOBINIEEOEIAETENITH 20, HEEKDEI L TORWIAR 2 FETNC X > THlised
ClTE, ZLULTCH EOMAL R RXETHINEI N T—2 2% 5 L. B10HEAr — IV TOEHIHREOMRHMATHET
BB, GEBICKXZBINT 20507 T b7y i KBICT 1 EHT7zdicEs, M EENOEZMEIHEHL WS EE
ZAB1EAD, FT T BRIFZERE O TSR BN RO Ea i X 2 s B EE a2 His L7z FUJIN 7'
VIl bEERL. BITLTWVWS, FUINYTY 27 bD 258 FUJIN-2IF A = —F > « F)LF D ESRANGED 5 D
WifE R 7 5 A ST TRBRTH B, 20164 7~8 HD U ¢ RUICHERE N, 273BEBDT 54 FDtk, AATF
7 EENTRINENSGHETH %,

SETOFUINI Y 3 VOMIBENRIEICNETEEN AL VIES TN, SREBHE T 5120, B2 AH
IEANRWVGEREERTIE. FHEAI T OBV, F Ty FUJIIN-2IZ A DO Z R EIFIF 1 £RF U XS &t caiRIT
EDHREETWZNRE Uz, AHRMEBIC B O TRBIFED A Z VRIS R (HE~890nm TAREZRE L., K
SR ILDY 2 BH 2 WA RFEEIC W S N 2 8IS & i B E 28T % 2 & T, G 0 A —EThs T
MRS B T2 DIC B INT A—Z—DHISE HIET, FHAREOBILEEZRH L, V=20 bk DO RIRERE
G & ONEBRZFINRS T & T, HEELEDERSEMZIHEMNCT 5,

W& B 7 Z A - O 21T 5 720 FUJIN-21& HBEFIE N A )7 540 WD KBFEM/ SRV THE L, HEZHIZ
VFILAZ Ny T U= 5EIZED . FUIIN-20T7 54 R TIE. BEEI N5 KGE SHOVIE 201657 H
1HNS 2 WE O T Z 4 S TIEHRRIC 330 WL EORENRETH 2 L REE 5N TV, HBHMOREET
VFILAF NNy T —2RETHe2EET 5. HRPIE 330 W, HFZAIE 191 WD ) 2 BHllEE AR I itk n]

T4 M THhw ) TR (DCP) e Oy ba— )L E— A F Vv A1 (CMG) 2l L CEEMIEZTTS , BIfE
FTCICEEL 72 CMG &2 7 5 MEREE (B 32 km)IC B 2R NMEEHEE I 5 T=dic, RJEREERE TOEERR%Z Lz,
CORBFERE O, HEAEIH 18 W, 6600 RPMICIET % % T 1200 DN RETH % LW I FERMES N, 7
FA4 MREBOAIEEZ N, BRIEORG TR EHaEETH S, LML, K&XEFTCMG ZEfizX 82 & EIEIC XD
800 RPMZE TUMBHEMN NSV D T, 7T4 KA —)IV2INT 258 B emE 0 ), NEEHR T3 & Tl |k
ARERIRE & B BB ORE IR T & % X 5 ICREGH LTz,

DOEEO T, BSOS ERE R G B 72DV R VYT AR EITS, NV R YT A MTHWS—EDRIRET
RERF T2V b= Uiz Ret. 1B UTc, AT EES DI EEZ EiEHENICEA T 2 T ETH 5, Otk
FER K 0 RO YN O By D i RN 2 TRE T 5o K T AE B TOMRGEES ) 23T % 7=dic, BB T
DIV YT AN RS B FETH 5,

BfE, d¥ PR (CMG XU DCP), E—X—B#IEIEE, CCDH AT A 2 —T 2 —Af, 7— F R UL,
BIRRKERBEIELTVS, SHBOFEAT Y a—)ViF, £9. PEbioy izl L, MREEEERET %, &
DY T VAT LWZA -1 TAT, WEBEERE 2R LU REZZHABR TS, CORBERICKD, e—2—FhH%E
RO, RRNENEENZITT %, 20164 3 H F TICKHRERZK T U, BNmD TEMZ TS %,

F—U—R:FUINTOY 7 &, AR, MispkfEE, mSiesi], ek, FUJIN-2
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i%’* L= =T B & A 25T K % HERA 25 2 i Pl oD JRla /i FE 2 Tl D R

= l‘ﬂj

R/Iesospheric wind/temperature measurements in the terrestrial planetary atmosphere L
ing the IR heterodyne spectroscopy

i BT U WIS s AT T 2 EOR BIRE 3 AR RELE L ATEE T
TAKAMI, Kosuke!* : NAKAGAWA, Hiromu'! ; SAGAWA, Hided ; AOKI, Shohe? ; KASABA, Yasumasa;
MURATA, Isac!

VHUERSE, 2 5UPESERE, 3 A 2V 77 i 2 bR

Tohoku University?Kyoto Sangyo University?Istituto Nazionale di AstroFisica

HIERTYE S O R FREOROARK S EATOFHERANEHR L T RADERHEIK L T>TW0d, Xz, HiErs
DGR LU TL BN T OFEE TG L, EEE & T 3)VF—0ZF 9 LA b, JEE, HEoEi Nkt v, 21k
MELWRZ RTHEETEH 5, TDXIIC, BEPEBEOMEIIRKAD L MEG. 748b 5 FERAKOEHN KK
BORIC ED KT ER 52 2 D RT 2 DICIERICERTH S D, ARG ENZFHEL TV, KETIE,
HEET COT R 0Oyt ix L, EHAZ 2V OERENH R EZ KiEIC L0 2 &I E N TE D [Carlsson et al.,2006] Z D
EOBEVAZT U ETELID FBIC EHEREEEZANZALDPARHTH S, @B T, A—/—a—5—rayei
WRDHR OB MO MNRIEAIH L 725> T b, FERGHTRAE LI RGIEEIMNET &, =3 )LF— YEOH
REICKELHFELTWVB T EPRITIFRIC L > TREIN TV 2 300, EENEHENEALTOERV, ZTOHHE L
T, FEE FEZBEIESHENTH 2 TRBE OB RE L TV A HNBRTFTENDS, HifkE o JEE01E 5 2wk I
BT 2 FEAHRNUE, RKUEEIN ED X S IC KA L MBI EZ 5 A TO 202 HNHR S,

B O EE, BREOHEHT S DD 51kE LT, B TRIET % CO, D non-LTE emission 53Kk % /510 H %
W, HERD DL TIEEESREEN AL L TV T emissiond A2 S, T RAIRETH S, TNEENT 27201, &
WIKEDREEN B TH % Iz BIGIA Dz, 731 « S UREIIC X % COBIA 5 JRbE, IRERE I 2 /1T
TMMETNTVED, E—LT A ZIHKE S EEDREDNE L TS, AW TIE CO; @ non-LTE emissiorz &1l
T B0, BEDREEDTN L —F—"TO XA V20D, TONTORA e EERNR B field ~ 107 1
EL, Y73V« SUEBRIK 01X 2 DI @O ZER 7 #RE. 60cmPiEsE 10um T ~3.5" ZHiD,

AFLTET IV KATHIBE NIRRT B X A 2538 Tuneable Heterodyne Infrared Spectrometer(THIS) —
RERNT, RO - JBEGOEH 7L L ZOERREEICOWTHEmT %, AT 57—k, 7UVFMFY k-
Y — 2 ENRREBEAFT O RS THIS ZHL0 {113 T, 20094 6 A 4 H O EaAfl e 33° ZA5 e 20 7> TR
LIzbDTH B, EE 110kmFLD CO, non-LTE emissiond» 5, i K v 75— 7 &, IR HEED S EED
ICEHT 2T ENTES, ZOME, EE £11m/s BE 184+-12K DIEE TEHTE 5 T LIPS MR- Tz, BRI
emission linez i A7 14w b U, x2<1 & L TRz, BONIRAEIGNE - SRERKOMREETLL (NE T 5-35K, &2
T 5-40K [Deming and Mumma ,198B)7z2 @il d" 2 DIC +73 5k TH O . IENREED 5 HFF & N 2 HUHERA (£10m/s)
EHEWVETH B, BT NIZIREE Pioneer Venus’ @ —7 ([Clancy et al.,2008] I & - T 5 N7z Z OLGEH OfEH
ERW—HEIRT,

WS CHENT U T8 717 20154E 3 HD BNT A L7 A FITHIC TARRET 2 B E OfNANTa &
A VNI L > TIRENSNE, REAXRYT MUCHEHT 5 C & T, MBRUEE RSP EOMIICEIL T» L 3
ETH 5,

F—T— F: I, SR, NT O R R KR, R
Keywords: mesosphere, infrared, heterodyne, error, Mars, Venus
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CassiniEBaEIEH 1SS T — X & W T2 K EXRE T 77 1 V)L OHEE _
Jovian tropospheric aerosols inferred from the Cassini ISS limb-darkening data

/T Bahfe 1 e 382 2 B 222 3 550 I 4
SATO, Takao M'* ; SATOH, Takehikd ; ENOMOTO, Takayuki ; KASABA, Yasumasé

Lo AT TS B FERRAE T R ARTIET, 2 TSI B TR T R AT ST, 3 RREITURERCE, 4 LR,
linstitute of Space and Astronautical Science, Japan Aerospace Exploration Agestifyte of Space and Astronautical Sci-
ence, Japan Aerospace Exploration AgeA@jie Graduate University for Advanced Studi€Ephoku University

AREREOEICIE, RHIIET 5 RS (HOICE R 5585 % zone ABMICHZ 2877 7% belt & KX 5) P KAFBIC
RESNZMHEEFEORED D 5. TN O DOERDENIE, EEFELLY 0 VDI ERRHEDE N2 KL T\ 5.
TN OYIEREZY E— Y U TFENSE LI, T YIVCKBZEHEEZ S LDENH D, FOE
LR (BGELATAHESS) OB HEARI R E T35,

4 iF, CassindFAHEICH5# & N7z Imaging Science Subsystem (ISGYKE 7 5 1 73 Bl 7 — & (IR © 2000
fE— 20014E 3 H, KIGNEA 1 0° — 140 ) ZHWT, 7 2V )VORGELNAAHBEEE#EE L TE 2. TOWETIE, 2%
£ (BL1 : A%hikE 455 nm CB2: A%hEE 750 nm) TEHHI & N7z #iRYHY 7 zone (the South Tropical ZorieSTrZ) & belt
(the north component of the South Equatorial BEREBN) FHEIC DWW THMT 21T o /2. D7z, =71V )VOELIC
13 Mie BELIFGZEH TE 3 EIE LT, TOREDE LICELNZ 7OV )IVOEITRIEn, =1.858 740D, KEER
L TWVW5 EEZ SN TE NHy KOERIE (n, = 1.42) KD, FEMICKIVEE -T2, TOFERIK, NHy kH)
MBS K > TROD > TOVERVEWV S TR E T2 EDTH 5.

— T, FRBEICEN ST 0V ) VRIEERIER 7 Th 5 L EZ BN TE . ERIRN T OBELZ R d % Mie HELEER
DA OVTIE, HWiiHmz XSHETHS. T THELIE, WO OIEERERL T ORGELA RIS & CassiniFEerk
F—=2Zh 5B 5N Mie BELNAHBIEE kT % C £ T, Mie BifLFRZ & LIEONIAEROE T EFTHINZA M
TR TH 2 ONFHI LTz, JEERFERI & U TRIESFEMAZIGE U, & XSGR, GE%, Biliitofss
DEICH LT, Z2N5OBENHHBERZEIE U, BELAHBIROEHICIE, T-matrixitzfvz. chicks &, £E
EDREMTH % NHz K (0, = LANTEWEHTR (0, = 1.45) % & DA FIAOEGELN IR, AR Bl b
KPR <, CassinifabT — 2 h 5155 N7 Mie BELNAHBIEIC R, BABED SN &b o7 2D XS 7%
BELNAHREOZIRTIE, BT — 2 Z2HBIT 5 2 LI RARETH 5. —J7, @B (n,. = 1.85) Th 2 [HlHEtE A D
BELAHBE B DA, BELOSRE, MFHBISDIEIR E £12, CassindEdiT—2h 5155 N7z Mie BGELA IS SH
L2200 H D, REKCBIT—2ZHETE 20T 2N D 2HERZ2E/. o ehb, IR FICE
THZRAJZGEETE, REEEFHHR NH; K055 DT TERY, LEA2KEA9.

AFETIE, EEITIEERIERLFOBGELAAHBE S E W2 E 7 )VET RS R L BT — 2 O E &6 T, #Eimd 5.

F—TU— F:RE, B, EHE, CassinfRA R
Keywords: Jupiter, cloud structure, radiative transfer, Cassini
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NIIHAMA 71 A5 KT SOLAR-CEi=Ei1C X % <52 D /R MR RIS ETH]
Infrared imaging-polarimetric observations of Venus with NIIHAMA and SOLAR-C on
Haleakala

BEA 222 1 Ak B2 2 5 KH Bq4k 3 Kuhn Jefft
ENOMOTO, Takayuki* ; SATOH, Takehiké ; YONEDA, Mizuki® ; KUHN, Jeff!

VIS B IITLREBER Y, 2 M IERAT RS - FHRPEMITUATS, 3 Bt KA E R E 775 X<« Rt
I8t v B—, A INT A KRR SCEWISE T

ISOKENDAI (The Graduate University for Advanced Studiés)stitute of Space and Astronautical Science, Japan Aerospace
Exploration Agency>Planetary Plasma and Atmospheric Research Center, Graduate School of Science, Tohoku University,
4Institute for Astronomy, University of Hawaii

To best utilize the polarization data from Venus, as a useful tool to study its atmosphere and aerosols, one needs to cowv:
enough either a range of phase angles or spectra by observations. While most of previous studies were based on "phase curv
in a few visible wavelengths, we are motivated to perform multi-wavelength polarimetry in the infrared at a few selected phase
angles. To acquire infrared imaging-polarimetric data of Venus, preparative works were done at the Institute for Astronomy
(IfA), University of Hawaii, Maui.

From recent our visible-wavelength observations (2012 - 2014) using HOPS (Hida Optical Polarimetry System), we found that
the optical thickness of polar hazes of Venus are now in thinning phase. Since polarization is dominated by the main cloud, it i
difficult to significantly derive the optical thickness of decreasing hazes without affected by the errors due to an assumption tha
main cloud parameters are same as Hansen and Hovenier (1974). Additionally because the previous observations take long tir
to obtain polarization data varying with phase angle changes of Venus, it is a problem that variation of polarization can contair
its temporal variations.

Considering the polarization of the infrared light scattered b$®, droplets with radius of 1.05 microns, standard Venusian
cloud model (Esposito, 1980), the sign of polarization shall vary from negative to positive at middle phase angle range, betwee
60 and 80 deg. At this phase angle range, polarization degrees caused by single scattering vary like J: negative, H: neutral, |
positive (astronomical bands, central wavelength (microns) J: 1.25, H: 1.65, K: 2.2). Actually according to test calculations taking
into account multiple scattering, disk-averaged polarization degree at phase angle 80 deg. J: -3%, H: -0.5% K: +2% are expecte
In case that observed signs of polarization are different from that of expected, parameters such as radius of cloud particle can |
different from standard cloud model. For example if main cloud particles are largei5(microns), these signs can vary like J:
negative, H: negative, K: neutral. Inversely if the particles are smallé).6 microns) J: neutral, H: positive, K: positive. From
combination of these signs, we can know microphysical properties of the clouds with single observation run. Because especiall
phase angle around 80 deg. is near greatest elongation, which means that observation is much easier compared with other ph
angles, we are planing to perform observations at that time.

To realize our idea, preparative works, optical design of SOLAR-C telescope with a polarizer (Savart plate) inserted into the
optical system and test observations, were done from September through December 2014, and in February 2015 at IfA. Tt
test observations were carried out by using NIIHAMA camera attached to SOLAR-C, off-axis gregorian telescope of diameter
45cm, at the top of Haleakala altitude about 3000m. The Savart plate separates the light into two beams whose vibrating plane
orthogonal each other. We could verify that the separation distance is about 200 pixels on images (pixe) gkadecsec./pixel)
by the observations. For precise measurements of polarization degrees, calibration of polarization generated by primary mirrc
of SOLAR-C is future work.

F—U—FR: &8, 7 a V), wECERGEH
Keywords: Venus, Aerosols, Imaging-Polarimetry
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GRS p m oy yeHR{GETH .
5um spectro-imaging on the Venus dayside

FREP WS 1 soa b R MY BRI BR SR
KANO, Sakimi'* ; INAGAMI, Naomoto! ; HOSOUCHI, Mayd ; SUZUKI, Fumihard

LHRGURZAIEEBE AR 7 R st BRI
!Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

SERFEBICBOWTIEEEHEOFENRNTED ., EEO FHICH 25 70km I 3BV T Z O3 X H fi5# g 0K
60M5ICIET %, TOREAHSRIIA——a—T—2 3 Y EMEN., ZTOERL « #iFF A = X LITDOTO L DEE
T BIHDTVEDE LT, WEIOMELERIC K > TAEFIED LEAKANER URKIED G [ZR I INTV S T EhH
EEINTWV3S, GRERGEHSOFMZIHLNCT 272D, T WHOMELEREZRA S EIZEETHS, A—/3—
O—7—3 32T, SE50-70kmDEEHNEZTNEHTH S EZONTED, TNE T, BEENEEINCK -
TEfE 70km D, R ARIEHBTINC X - THEE 50km DTERNME 5N T E o, FHA M 201441 IRTF/CSHELLIC X >
TAT > T2V RGBT O Hiid. T E TIERIBIO DI 0@ 60km OISR Z1S2 T SIChA ., BIEE & OFEIE
BEITS T TH> o FiE 60kmIZ DWWV TIX, 1.07 p miIc I % B LR E OIS ilEA 5 B D i R 27
72137z, FImEE 70kmIc DWW T, 5.04 p mIOBEEED 5B - K OERAMZHRA 5 WKz, T Ot
ZECIXRRICERE OB RIS OWT, WIS EE 1 OBBEEDEIET S & WS IEN S Z DJEHZ R, KISz
BT ozito .

F—TU— R R, A——0—FT—Y 3V
Keywords: Venus, super-rotation
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&% GCMA\DIRIEEDE A .
Implementation of sulfuric acid cloud into a Venus GCM

O — i b ; SEEH WIS T AR RRIE L S pEASS b b fECF 2 ks IERH 3
ITO, Kazunart* ; KURODA, Takeshi ; KASABA, Yasumasa; TERADA, Naoki' ; IKEDA, Kohei? ;
TAKAHASHI, Masaak?

AR AWIIER), 2 ENIERBEZEAT, ® AR E R KU 25T
!Graduate School of Science, Tohoku Universityational Institute for Environmental Studie¥i\tmosphere and Ocean Re-
search Institute, University of Tokyo

SR EE 50-7T0kmE R EICEDN TWV3, SR RKKGAIERET IV (Venus General Circulation Model FHu 72 i
BB OHBORAIL, Lee etal. [2010 T4 D7 )L—7 (e.g. Kato et al. 20104 1 33U T HEE « Z8F0ERE & vk
ERDANTZERTAZ)L =2 a3 VX2 TRINTER, EL, INSIKBV T EARENEREINTWHAEW
728, Knollenberg and Hunten [1980FH2HE E N TV BB EMBEEY 1 7 VKD 7729, BFENET o AICH D E
IO B ZIT > TEWEW,

AL, EFAERZ VGCMICE AT 5 C LT KO BFENREEMBEDOEMN - HMZ B L. EOIEE - 71
DWTEI & E VR - E B EERD TREAEUEE T NV DOFZITI EDTH B, N—A & LTHH LIETIVIE. Kato et
al. [2014][Fl#%. CCSR/NIES/FRCGC AGCMr & L ICBi% & 117z VGCM[Ikeda, 2011]CTH b . IKFEfFEE T21 (FU
REIRRE © REREN T/ 5.6° ). il 528 ORI Limm L @ # 95km) ICEE LTz, EDER « 1HIIE, XA LA
T v T CHRMEE L AR DRSO RIERINASIEA 2 LRl @& TNTEICED ., TRl a R TAR
Uilg7axUC72 5. SIRE L TEA LT, ERENTEORFEZ. BETIVICH W TIE Haus and Arnold [2010)c 5D <
AT OE— RIE OKEAMIC—E. BEMNZIET %) IS5, Thbb, BN TROILK « fivNIARET IV
TREHLTELT., ERINIHTOBRZEN T HICHEE 5, £z, ARERE LTELNEEDMHIT KK DR
G« DR « BRI ER 5250, BETVICBOWTRER —E& - —ERE (Eka—FRoEF) &LT
W5, TEICEID % K7 DAER K OIREER T OIS (LAt e LT, BIET VTR D (1) - (4) %
g)\bf:o

SO, +0+M — SO, +M, (1)
S()g +H20+H20 — HQSO4 +H20, (2)
HQSO4 +H20 e SO3 +HQO+HQO, (3)
SO; +CO — SO, +CO;, (4)

INSDEEREZEA Lz VGCM Z W T, 158 R HMOGIEZT1T> T2AER. FHURRRICE L2 BN mHME bz,
CTOBIHETIVCIBO T, EMEERIE. BIKBEEOEER 65km TIL2EKIGIC K > T SO0 5 DED K, /- HfEER
I Ko T, FICEFERE T R U SR 50km {3 THFE & WV 9 TRRE N, 255 [Knollenberg and Hunten,
1980; Imamura and Hashimoto, 1998}]& THIFHEMICHE L7282 GCM L 7x o7z, 7z, ERMmICB N TIE, Bl
NI-ETEBE O EFEEANO D 2 TN HER Uz, 72720, Ml (75201 E) OYE2EME S DM LETE < 72 % 1
MIcH b, iz, (D - @ ICBEHT 2YESMHICHB N T, HoO, SO, I EE 60km UL | TEZE 7 )L [Krasnopolsky,
2012]DMEEL DK LI 5Ttz RD AT TIZBWTIE HyO, SO, IS T L2 MIGE BB T 20BN H %,

St B - BELERZERENIENME —BERZTETH S, UKD, KO BIFENRIREESIERO H B
DI E NS, 20164EICHIEE NS TH S S5 Akatsukils & % EDKHIE /150 F DZEH) 2 TN « R ELATHE
EBEEILY—)VE LTz,

F—U—F: &5, iz, GCM
Keywords: Venus, sulfuric acid cloud, General Circulation Model
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T NERKHEGIC DWW T OIS
Study about the structure of Venusian lower atmosphere

o0/ S o O | IR=Y NI 151
ANDO, Hiroki'* : IMAMURA, Takeshi* ; TAKAGI, Masahirc®

LA B TR, 2 HURRPESE
LISAS/IAXA, 2Kyoto Sangyo University

ERIF. B 50-70 kmiZiE > TIFEET 2 D EWHREEOEIC K > TRERMNICED N TV S, EE XD FOMEKIcET 3
KX, Pionner Venus® Venus Express W\ o 7eHES DR X v & 3 VIC 0T 2 ) ABIINC s IC K 5 BT
Ko THEAWREINTE I, —J7, EEEXD FORGKHEICDOWTIE, BZED Veneral v ¥ 3 > Pioneer Venuss v
vavicBI A7 a— 7B X o TRESEEDSFARSN TV R D, Ta—7TiEd3REDLI LHTHNRS T &M
TEY, ZERERICZLVE WS REND D, Tz, AEBRRM EERNZ O TERREDO N BONEIC K> THENL
7. TNOHILEFBLO TORSHEZIEET S LIEIRE#ETH S, W, EEERID TORSHEICDWT
OHIFRZ, HRICFLWEWSOWBIRTH S, CNZITHTEZFERO—DL LT, KIRDGEESZ EkEE (RE
WERRAT0.L K OB REE BREDHRAEL km) THIE T X 2 BB 5N 5, Z U TAMZE TR, BN
THE ESADT B IR EEE R Venus ExpressC 351 2 BB O T — 2 245 2 LT, ©EEEX
D FOMERESHEFHEL, CTNETRZTEPHERED S TEEEE-I D FTORKHEZHLMIT S T EHRA
DHNTH %,

T — 2% 20064E0 5 2010FE X TICGF SN & DZ VT, SFENTEREDNMZIEE 1022 LICH L. TNZNOM
JEH RSN 1km & SIS T 5, W, PERIRIEES O — )L X A LRI DWW TR EE L, ITORSR, 1K -
HERE & EE I TR N R BN, B TIEE 50-60kmic P ZEEHH O, TD FTIRRFHLER KRG ER L
Tz, TNULBED T —T7EMIE BENGHETH D, — . EHEE TIEHZEED I 40-60kmic £ 720> T
FAELTWVB T e oTe, ARKTIR., EREENREMOMEN & 52 KMtz LTV 5 DM RKIKRERET
JU (AFES) & LHlig Ui 5 FIERINEZ R 2 5 X %,

F—T— R £EKRK, Venus ExpressE i, KxIKIERET )V
Keywords: Venus atmosphere, Venus Express, Radio occultation, GCM
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BRI T T T (RIS K BB EARKO BT — 2 Offf
Radio holographic analysis of Venus’ radio occultation data

A RRE T S 2 L R 2 e AR 2 Rl b
MIYAMOTO, Mayu'* ; IMAMURA, Takesh? ; ANDO, Hiroki? ; TSUDA, Toshitaka ; AOYAMA, Yuichi *

VORI E G PR TSR ER R R AR I, 2 P H T2 T e DR TR SARTIEATR, 3 SURRRSE LA ST,

4 ENT M2

IDepartment of Earth and Planetary Science, The University of Téaman Aerospace Exploration Agency, Institute of Space
and Astronautical SciencéResearch Institute for Sustainable HumanospH@&tational Institute of Polar Research

FHIRIIFN RT3 28T, SRR T ROV —Z28iEinE L TASAERERE TS L EZ 5N T VS,
Te B ER e ST DIREN K E L 5% b, FHRARZER Y T —ALE LWV RiNE AR ER N UTHHEL. TN
IPES SLIRIEE R T3V F — OB B O EEAKEH ZRIcTeEZ LN TVS, HIEKKK T, V4V YT
RL—Z—IC KO MEFEENT m~E km OFEIJEDBIHIE N, DA —IVOFEOREFE TRSEREINTNS, —
i MOEE TR HER & RO RSB E S NS T2, FICERMEIRENNC X > THE SN2 &S ROIRE D
D, WICPES IREEILZIO MU TENFEOEENER SN TV, UL LIERO BT — 2 DfTIc BN T
WBEIRE 1 AONIRE LTS BPDEAREDN VSN TN S 728, JEITROLECHY K & W iEE 2 i Uz B, #
BIRER OB L Ex O ETRIFICZEINTLE S 2, 2Tk, £z, BHOBPFTEIRIC K D SHiE S REED 1
KmEEICHRE NS 28, TNTRIBILVENKAXRTZ MVDIEDTL = L b2 THELHT ., BRI OEE
BT BEJFEDER - BoElfRIE & A BRI N TOHER,

Z T TERARIZ, SEFOHBRRAICH T 5 GPSHIBINITHW SN TWAE R KT Z'F 7 ¢ 1% (Jensen et al., 2003 W
I, ZAEESOIRIE & A ORERI A [FRFIC 2R T NV U CTofRiex FIF 3k E SR RAICIGH Lz, T
Tk H., BEIEE 100 miEE & W S B REER B ERKOREDRESHNE S Nz,

RIT, 5 NTREOIE RN DEITFRICIES LN ZIREEEL 2 L, 2N 5 OMERBART MLzkdiz,
F o, IREORED D S I KKRLEEDME N E RDTz, RERETIIIMERMART MIVOEEDRFRE - BEc e
DHIED ., ZEEDREDNHICHBT B2 RLEBDODFRICDONTIN, B OEIEE L B OMEICOWTHERT S,

F—U— R B8, B, BN, B0 T 57 1 ik
Keywords: Venus, Gravity wave, Radio occultation, Radio holographic analysis
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I HRIGEIC K B H AR E RN 381 2 HUEREE 8 O 28 DWW T
Effect of the terrestrlal lonosphere for the lunar radio occultation observation

Kt L2 1l 52 2 A SR !
KIKUCHI, Fuyuhiko'* ; KAWANO, Nobuyuk? ; MATSUMOTO, Koji!

VENIRSCE RISE H B REMGI=E, 2 BN KA

'RISE project office, National Astronomical Observatory of Japhlational Astronomical Observatory of Japan

The existence of the lunar ionosphere is an open question of the Moon. The lunar ionosphere was found by radio occultatio
observations of spacecraft, such as Luna 19, Luna 20, and SELENE (Vasilyev et al., 1974; Vyshlov et al., 1976; Imamura et al.
2012). However, the estimated electron densities of several hundreds to 1000 cm-3 are much larger than theoretical estimati
(Daily et al., 1977). Although several kinds of theories have been proposed to explain the existence of the lunar ionospher
(Dally et al., 1977, Savich 1976, Stubbs et al., 2011), inadequate quality and quantity of the present data prevent to qualify thi
origin of the lunar ionosphere.

Principal factor of inadequate data is the terrestrial ionosphere. The amplitude for fluctuation of total electron content (TEC)
of the terrestrial ionosphere is similar or larger than the TEC of the lunar ionosphere. The cause of the lunar ionosphere cann
be derived without removal of the terrestrial ionosphere.

Imamura et al. (2012) removed the terrestrial ionosphere by a polynomial fitting method. If we assume the lunar ionosphere
exists under a certain altitude (for example 30 km), the time series of observed TEC can be divided to two parts dependin
on whether the radio signal paths the lunar ionosphere or not. Before the occultation starts, named A-part, only the terrestri
component of the TEC is included in the observed TEC. On the other hand, both of the terrestrial and lunar components ar
included in the occultation period, named B-part. To remove the terrestrial component of B-part, the observed TEC of A-part is
fitted by polynomial function and extrapolated to B-part. The lunar TEC had been estimated by this method in SELENE mission.
However, the polynomial approach was ineffective when the fluctuation of the terrestrial ionosphere was large (Imamura et al.
2012).

In this presentation, the effect of the terrestrial ionosphere for the radio occultation observation is estimated by using SELENE
derived terrestrial TEC data. The error of the polynomial fitting and extrapolation of above method is evaluated, and the pos
sibility of the detection of the lunar ionosphere is discussed. The optimal configuration of the radio occultation observation is
also considered for future exploration. Appropriate orbital elements are discussed to collect sufficient data set. We focus on
solar zenith angle dependency of observation that is a key parameter to derive a mechanism for generating the lunar ionosphe
Furthermore, we start to search the lunar ionosphere by using other data set of SELENE. That is the VLBI data obtained i
VRAD mission. Both of S-band and X-band signals from sub satellite of SELENE, Vstar, were received at four ground stations
of VERA. The result will be shown in the presentation.

[1] Vasilyev, M. B. et al., Radio transparency of circumlunar space using the Luna-19 station, Cosmic Res., 12, 102-107, 1974

[2] Vyshlov, A. S. et al., Some results of cislunar plasma research, Solar-Wind Interaction with the Planets Mercury, Venus,
and Mars, NASA, 81-85, 1976.

[3] Imamura, T. et al., Radio occultation measurement of the electron density near the lunar surface using a subsatellite on tf
SELENE mission, J. Geophys. Res. 117, 2012.

[4] Daily, W. D. et al., lonosphere and atmosphere of the moon in the geomagnetic tail, J. Geophys. Res., 82, 5441-5451
1977.

[5] Savich, N. A., Cislunar plasma model, Space Res., 16, 941?943, 1977.

[6] Stubbs, T. J. et al., A dynamics fountain model for lunar dust, Adv. Space Res., 37, 59?66, 2006.

F—U—R: A, BEtE, B
Keywords: Moon, ionosphere, radio occultation
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HUBRAV ] B 9 2 BRI TS

The Terrestrial Exosphere observed by Space Satellites

=Y ] IR 1SR 2 =S R N I N EE [ b i v = | R s
KUWABARA, Masaki'* ; YOSHIOKA, Kazud@ ; MURAKAMI, Go?2 ; TSUCHIYA, Fuminori ; KIMURA, Tomoki? ;
KAMEDA, Shingad* ; SATO, Masaki ; YOSHIKAWA, Ichiro?

VERRUR?E, 2 FHRVETL, 3 BULRE, 4 T BORY:
LUniv. of Tokyo,2ISAS/JAXA, 3Tohoku Univ.,*Rikkyo Univ.

BRIV & I ZHIER D KA D B IMUIOTEK TH O . K7D X7 —)bnA b X0 & FEHBITENEL . kAL
DEZENFZE A ETHTZ ATHETH 5, HERNSEZRER T 25 FOH TRELZ IFET 2DIFKETHD, K%
WETIENY T LTH 5, HIERNPE ORI R HEEEL T % T & T, HERERZ WTRMR T 0 —2 KT %,
CORMNETO—IZYAaaF EEEN T WS,

19724EICFT B EIF 57z Apollo-16 1ZERAMER 71 X S 7% VT, A SEBHIHE 10R, FE T, WO T4 aaF Ok
G217, ZT D% 19984EICF B FIF S NI AEFBHED D F A B IIER S NIZEIOEERR UVS O TR A
I+ 20Rg X TIAM > T3 T E DR S NIz, Ko T, Apollo-16 DEITIZ VA aaFDefzEiZ ENT
Wihole b A%, . TOENLEY A oo oiRBi3irbnTcniah o7z,

HIERE IR IC X 2 IREEO YA auF OB TN T &z, i Tl TWINS I S TV % Lyman alpha
detectors(LADs) DO#ENC K D, 3-8Rg F TOHIFIIFET 2/KEETOMRED. HAURDOFAEITHEV 6-17%8I19 %
EWVSBHSEMDERENT, LA L. TOBIBERZARIZIAS MRS TR,

2013fE 9 HicA vy Mk biH EiF bz HISAKI/EXCEED CHUBRJE BIFLED 5 24 a2 F OBHllA T
PNTWV 3, 20144 2 HIC KB RREAED RSN TE D, ZOMIKET AV afGONCROEMMEIIE Nz, &
e TR AR D FEAE IS S IKE R OBENINERE & X, HISAKI/EXCEED I X 2 BIlIfE SR & LHig Uiz, ZOfEHE, 41
LB OKEF Oz 5| & T YFLERIS B ORI X 355 8 79 ARBOA > & OFBRASHEZER HIC K
B2HE5THD VI fEmEST,

20144 12 HICHT B B S NIz B IVEE TSRS PROCYONTIE V4 a m Higf§dEE LAICA (Lyman Alpha Imaging
Camera I X 27/KHEE T OHIGHGELE (121.6nmM DRy z17-> TW5, T OBITIE A LURICET 2 HED 5 DR
TH510, INNMEHNEE T4 a0 ORI EIEZ % T EMWNTE S, FAld LAICA Ot FEIERERZTTV. KE
121.6nmic R 9 2 EEEADY 1.1x 1073 cps/Rayleigh/pixCdh % T & il LTz, Z LT, 15 L% D 20154 1 A 5 Hicih
BRA & DFFEEA ) 1300 km £ 755 L TAD 5, Apollo-16 LK 42 FESD I VA a0 F DRI Uiz, TDEED
B3 110R; T, THUE L F CILHIFOIRSHIIAEICHLS . A aaF DR fi%z 1Ok E U THIFL
7D TORMES A %,

F—U— RN, 75 A, A, AUR, A aaT, MY a
Keywords: exosphere, plasmasphere, magnetosphere, magnetic storm, geocorona, lyman alpha
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MHD ¥ X 2 L—3 g U2 WK B EBEE A A > ORI T 2098
A global MHD simulation study of the ion outflow channels from the Martian ionosphere

HITFH ADF0 1 5 SFH R T AR R
MAEDA, Sawa* ; TERADA, Naoki' ; KASABA, Yasumasa

VBRI R ARG AR

!Graduate School of Science, Tohoku University

KEBFEBEA T — )VOE GG IR 2O EERETH O, KBEOHEERERKE KRN EEAHEFHT 2 2 &n
HoNTWa. ZOME, REMRET 2 RXDNHEWMSNZBG (RAOFHZEMADOFH) HRET 5. @Al
Phobos2c & o TESEEIFA A > OhnsEs XK CHRHESBIHE N TE D, #3x10% ions/sDENG THZEA 4 > HRHE LT
W5 E RS 57z [Lundin et al., 1989] %7z, Mars Express(MEX) IC## & 117z lon Mass Analyzer(IMA) 12X >
T, COtT 7z EDHEWEREEREA A VD KRICH T LT\ T A & /z [Carlsson et al., 2006]

KEDTRHGHRRICTIIBR A R E DD D, KEEE DEZMHEEFHICK2EDL LT, 1AV Ey 77y T, X
28w 2 VTR, BEED S OFRHGERE, 7 U CEBERE A 2 ORHEREMEIES N TWS. 2O TE, KTl
F— (<~ 10eV) OEHEE A A > OFHEERIE, B HMICNEETH 5 C & 7% EIC K > TRICREE R T2 0.
Z T, FLIZEBERNZ magnetohydrodynami€MHD) 3 X 2 L—3 3 Y OfER [e.g., Terada et al., 2009 FLT =X
JCAEZT TV, AR 3 )V F—OEEEE A 4 > ORI B KO, TOMER 2@ L7z, MHD 2 a2l—3 3 Vi
TIARZHRE LTS FETH AN, (KT FIVF—AF VOB T —< BRI/ NE N T & ST LA ELERY
OO UTEEA Uz, =20t 2175 TokER, BRIFEREE D &MU 2 A N OGS 2/ L, &l
DOFRERE TR DN, TOXXUDDMZIEKT % &V D RS SN Tz, Z O3 EE BEE ST T
RELZ>THD, ZOXIEFHEMANEMT T, AFRTRIET, ZOMimzED, BAIEERREDO 1 4>
MRMD EDFEETIEES N TV AR ZHE L. ZLT, WD OWIRZIREH L, ZOWAIIIh - CHE O/
RTITAIDENOBEZH I L, EHTEXOREAZERNICFHET 2 2 LIk > T, BHAFEBERIED 14 > b
HFAR B & DONE T EDIEIC X - ThEZZIF T 2 EiNTz.

AFRLKTIE, TNHDMHD ¥ 2 b— 3 VICTEDWT KR EEEE A A > ORI & IR O TR DL
THET 5.

F—U—FokE, BEEE, K&, MHD a2 b—Y 3>
Keywords: Mars, ionosphere, atmospheric outflow, MHD simulation
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NEEREPEFEIC I B 7L -V LRIV R EEDBEY I 2 L— g
A simulation study of the Kelvin-Helmholtz instability at the Martian ionopause

IR A0%2 1 3 S IR L S EE !
AIZAWA, Sae'* ; TERADA, Naoki' ; KASABA, Yasumasé

VBRI R ARG AR

!Dep. Geophysics, Graduate School of Science, Tohoku Univ.

)\%cilﬁﬁﬁi%féhttm\h&) KIGE & KR BB D EEAH A ERZ ST 288 ICh 5, TOXIBEE FcBWNT
SRR SR TR B R TR & R ERRRE T D X< ORI EEAE G L S 7 — DB E NS, Uiy, Sl
li'?ﬁh.’f}l/h/ ANIVLFIVY (KH) RZEhE & 5 % [Amerstorfer et al., 20100, T NUAVEEHEERE 1 4 > D
SRR — S > T B ARSI E N T B, & Blc KH A2 3 8 R LT I 3500 C 2 OB S 7 — D X
EA XV ORERGFHOBRN S, SHAIENFRZG 2T EEZ 5N TS [Nagano, 1978) JEREEEEIC IV TId AR
DI S KRR ES A IENF 2 | ER T EEZI SN TV 5,

Terada etal. [2002 70—\ UNA T )y RY I aLb—y 3 VERAWT, SEBEEREICET % KH RLZEMN, K
R R B /T [\ D EEEfEE A A > Oz /t U CIERFRICHE T 5 C L 2B UTze KH ANLZEDYIHAREX A 4> D
AR —~—F1% (FLR) R, EZERPEHE RO EDEA R EICKODRES NS, UL, Fa—N
W2 al—2a v TRRABIIROFEEGNE LDHTEIHEINSG 2D, FLOMBICKZEHFESZY0 I TRBE 5T
CLIEREETH > T, Tz, WEDIIE TN EBEBE R E D/ 8T X —ZFFICIHBN T, FLR 2R KH RNLE DI K
ERIFMERBICRIETHEBE AL 5N TWhiah -7,

AWFETIE, HAEAMHD ¥ 2 L—3 3 VI FLRIIRNE N LECNRZIMA 5 T & T KEEHERMD/NT A—
KZEPIC BN TELZ DIRMNENIEZ E KH RE DL EPIHIERBICHF 5T 50, TIKEDN S DORKEERRIC
ENEELHELGTHIIZRMBEATZANE LTV, ZTORHETII FLRIIFICHEH L, MEBEE R/ ST A —&
IZHWWT FLR 215 7% Huba [1996)iCih > THAAATZE S LA TRV EIT DV T KH RNZE DFE R IERR
RENE S ELT DLtz T Tz, Zlifé%%’ccihBht%ﬂﬂ;ﬁﬁ%bu“)b\fﬁlﬁi@“%o

F—T— R FIVE VANV LRIVYREE, AIRT — < LR
Keywords: the Kelvin-Helmholtz instability, the finite Larmor radius effect
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