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Emergence of circumpolar vortex in 2-D
turbulence on a rotating sphere

OF #M (X - B / ®X - %E), Bl £— (EX - ¥&),
WH EX (RX - HE), KB BB (FX - &)

OY.-Y. Hayashi (Hokkaido Univ), K. Ishioka (Univ of Tokyo),
M. Yamada, (Univ of Tokyo), S. Yoden (Kyoto Univ)

The characteristics of decaying 2-D turbulence on a rotating sphere has been investigated to consider

the band structure of the planetary atmospheres. The redistribution of angular momentum and the

appearance of circumpolar vortices reported by Yoden and Yamada (1993) are obtained in the model

with the resolution T85. That is the resolution not enough to represent the upward cascade of 2-D

turbulence. A series of new experiments with the resolution T341 are presented here to confirm that

the circumpolar vortices appear even after the full upward cascade of turbulent energy and that the

band structure of angular momentum emerges even when the rotation rate of the system is large.
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Pressure Varitation Spectrum of the Amosphere

Within the frequency band of Earth's Free Oscillations

HHEEE., AHEK GIAHMED) BEEE G5 RBFRmTZER)
Shingo Watada, Kiwamu Nishida (ERI), Eisuke Fujita (NIED)

Amplitude spectrum of microbarograph installed in the Miyake Island showes that below 3 mHz
the amplitude decays as frequency increases by log(P) o< —log(f) and beyond 3 mHz the
amplitude becomes flat or showes a little decrease as frequencyincreases. The background pressure
variation in the 0.1-10 mHz band is about 30Pa, which is smaller than that on the deep ocean floor
by one order of magnitude.
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Thermal convection with strongly temperature-dependent viscosity in
the cylindrical polar coordinate

O Takashi Nakagawa! ,Masanori C. Kameyama?,Yozo Hamano!

! Department of Earth and Planetary Physics, University of Tokyo
2 Qcean Research Institute, University of Tokyo

Abstract

The viscosity of the mantle is the strongly dependence of the temperature. We simulate the ther-
mal convection with temperature dependent viscosity in the cylindrical polar coordiate. The model
is considered basal-heating and time-dependent convection model of the Boussinesq approxima-
tion,infinite Prandtl number and Newtonian fluid. The viscosity of modelled mantle is the function
of exponential to the temperature. The ratio across inner and outer boundary is used 0.5. The
Rayleigh number is used 6 x 10°. The viscosity contrast is used up to 10°. '

The result of our calculation is similar to 2D box model : we find three styles of convection,
which is Whole layer mode, Sluggish lid mode and Stagnant lid mode. Appearance of the Stagnant
lid mode, cylindical annulus case is lower viscosity contrast compared with 2D box model.

In this presentation, we discuss about temperature dependence of viscosity required the numer-
ical modelling of mantle convection with geometry and dynamics of the lithosphere based on our
simulation result.

WEREE< Y PVERBRL T APWEORER] (LA oY) Il&5E, vV MR ORMERIIIFICE
BEVEURAC UG U, Z DRI 100K ORBEELTHERS IR TS E V) 2 EPHbhTnAE. 22
T, MEFEORBEKEEL~ ¥ P VATEE T 23LEEIC S 2 5B DV THAROREY I 21—
2 a vONEPOEERMZS. SHEIHVAEFVIZEERL 05 © 2 XA THESSRE LT, BROREY
BE, WEEIZ 2w E T 5. 72 Rayleigh BIIREI OB FRIZB T AR CTEEL, fH1 6 x 1082 Hw
5. MMERIGEEIEEERIC AT A EEZ BRIV AN ERKRSHTETE o TERHERTY.

FORR, 2RTBEOHEFRIHEEITI VP IAMOKRESIZL > TRE S 3 DOXE—F (Whole
Layer, Sluggish Lid, Stagnant Lid) 2SHB L7z, HE— F O % BX% & Whole Layer Mode i&#5—
FEDBEXTD & 5 I IRB LA THERAE & TV 5.Stagnant Lid Mode iZHEROBVEVHE L TE,
HIRIEFEOT TL2B & T4\ Sluggish Lid Mode 13O BHWESTE DB EMTLNVIBIEL &
DY E SO, TS ORBIIRTIR® Flow pattern & IREE, FEDSREREE R BEIE DRI % FK 3 Nusselt
BEHMo VPSR OBBREARADZ L THRAETE . 72, 2 RTBEERICBNTINSDE—F 2T
HETAIHEI VP SAPORESF2ATHECHEERTERCIV I SA N THRE—FAELLT
WA EDbhor.

FEETI2ARATREERDY I 2 b— a Y TROLNIERLBETOR TS V-V MV
COBBREERBLAY I V-3 VOBREOEB R EIZL Tgeometry £ 7L — F OXREZER LI
¥ M VRROBMEET ) T IIBCTLEE SWAKBEORBEEREROH S O#HBEII OV THEREIT).
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KEDTharsisitiDILEIBEABREBEERICEZ 228

THE EFFECTS OF MOUNTAIN TOPOGRAPHY ON THE AEOLIAN
LANDFORM FORMATION ON THARSIS OF MARS
E BHEX. £#4K &EX)
Choongho RHO (Tokyo univ.) and Sho SASAKI (Tokyo univ:)

We obtained wind fields from Viking orbiter images from August 1976 to September 1976 on
Tharsis region and plotted them on the topographic map. And we executed numerical simulation
by a linear model of wind field (Smith, 1979) for the theoretical reconstruction of wind fields on
Tharsis. The results of wind fields analysis by Viking orbiter images and numerical analysis are
compared for verification. Wind streaks distributions on the Tharsis were approximately
reproduced by the numerical simulation based on the linear model. Horizontal cross section to
vertical velocity components from numerical simulation on the Tharsis shows that upward
motions happen at downwind area of four volcanic mountains and Oudemans region in Valles
Marineris. Viking images support these. Mountain wave passed over Tharsis Montes may be
related to the pattern of upward transport of dust on Valles Marineris. Scorer equation shows this

mountain wave is a propagating wave.

KEIIHWIREUABEBEREZZE > THY . ABOBEIPFHEINIZEXRZTLEUOIFE SN
T3, KEATDEE L WHHROBERBFREBSPICTE I L. XAERBEOEY) LI,
SOICRBERTREBRIDODEIBET S ETARIRTHD, —F. FrenchS1d (1981) K
ETHHEEY & BE L f-Lee Wave&Cloud StreetDEFBIC DWTHIR 21T/ T/H. KED
Tharsisiiis TORERREENICXS U TidSteven 5 (1982) IC K > TR I iz p' . BRLHA DRI X
AZZXLIZH U TIERBRPfTThbh AL 5, B, N1 X TDERTIE MarinerisiEBARTE
ZRDEZLEFONZBEFIROAONTSY ., ZOEZEATCRRESFIERTHIEFRES H
THD, X. TharsisttETIREDDIUNDE T X M) — LB TEARGE-—OUFEEOZ X b
A N—LPEBHINTWS, SZTRADDODIUF—DDEALGIUENEFEINERALTWVS &FHE
Sh, BHATUESEDRENEZSND,

ARFEETIE. Tharsis IO 4 DOWUPRDORNICRIETHERVANED Tharsis HEDILE
WHEPBRRERICEADEZEERBNT 5,
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Calibration of Portable Multispectral-Polarimeter
based on Langley plot method

OFRAREF, &%

7, m#FHRE EEKRTF), PHRT (MFAFE)

Masayoshi Yasumoto, Itaru Sano and Sonoyo Mukai(Kinki Univ.)

and Ryosuke Nakamura(Kobe Univ.)

Abstract : PSR-1000 is a portable multispectral-polarimeter which measures solar direct light and sky radiation at
the same wavelength bands as a ADEOS/POLDER sensor. PSR-1000 is calibrated by Langley plot method
involving gaseous absorption. Langley plot observations were done from October.27 to November.2 in 1997 at
Mt. Mauna Kea. This work describes how to determine the calibration constants of PSR-1000.

1. LI
EHAFETIE, RKELT7T OV VKRTFHEEOH
E &, ADEOS HEBHDE ¥t > ¥ —POLDER
D EMRIFERRE LT, 1996 EL Y FKR—F TN
B %k EREHRETET (£ 7 b))% —F 1t /PSR-
1000) #EAL, #E - FETOKRKKEKES D
RCERB & KB EEXOEESBICHRYHAAT
W5,
IT7OVNDORSERNLLFNNT A—F —
THLITOVVORFENES 2ELRT 5121,
PSR-1000 EH O KRB/ TORERBE (KE
TR PLEELL. REERTELET 700,
NI ABTyF S TINTEBERLZ. 22
T3, REEBRDEBERFELERIIOVTHENRS,

2. BMNKGEOZEERE

RIEER BRI H7200EBIZ, 1997 £ 10
A27 B~11 B2 BOEBIINTABYIF 77
WTEBLZ., BRAFEE, BRRREEEEL
rovrv—soy bEOrRvE . BIEE
DEHIZIZ, LOWTRAN 7 DR EBZR*HW5S.
REZMIE, RIEEISRCKET 25, BE
FFORIAKELEZZEL TS 0.765um 5 T
i1, B fREETEE T& % FASCODE H W 5.

3. REEBDORE

v+ TIUTOBEBEREZEIZ L PSR-
1000 DARIEE R % Table 1 I2RF. £H D FC i
FASCODE % W5 DEX R L TWA. BE
0.765um T i3, FASCODE O % IE & ¥ 7%,
LOWTRAN7 DfE & D /h&E v, Zhid, FASCODE
WX B2BEBROFFEND, REERIILE

WS LEZONDL., DO, BHFHRET
2% 4% FASCODE (ZX ARIEEHMT AR &%
2 5. ok B Tld, LOWTRAN7 & FASCODE
2 X B EWT R h o7,

Table 1  Calibration Constants
Wavelength Mt. Mauna Kea
(um) 10/27 10/31 11/1 11/2

0.443 37164 37346 37485 37503
0.490 5564.7 5593.2 55115 56347
0.565 6749.3 6780.5 6617.0 6790.0
0.670 6150.6 61463 5971.8 62043
0.765 11935.8 118704 114255 12026.9

0.765*(FC)| 11869.2" 11728.8% 11337.8" 11950.2"
0.865 12247.8 12169.6 11837.2 12403.1

4. BbHYIC

PSR-1000D MK EER %, 7T 77T
OBBT—5 &, RREBEZERLLI VT
L—7oy bEALER LA FICEEERIS
KRECEBEL T EERTSUMTIZ, &0
DFASCODExX IV THIE L -2 L THRED GV
KREZE#IELNT.

SEH

(1)K.Masuda, M.Sasaki : A New Multi-Spectral
Polarimeter for Measurements of Solar
Direct and Diffused Radiation, Optical
Review, 4(1997), pp.496-501.
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Monitoring of the Earth Atmosphere based on Polarization Measurements of Aerosols

OisH %5, % I, [mHF 8% ERX),

£ H EE (MFEfK), B S (RRKEX)
Etsuo Umeda, Itaru Sano, Sonoyo Mukai (Kinki Univ.),

Hiroshi Ishida (Kobe Marine Univ.) and Yuji Tanaka (Tokyo Fisheries Univ.)

Abstract: This work presents polarization measurements of atmospheric aerosols undertaken by a portable
multi-spectral polarimeter. Monitoring of climatelogical properties, e.g. temperature, pressure, wind speed
etc., have been made for these five years at the Higashi Osaka campus of Kinki University. These data as
well as polarization measurements are applied to retrieve optical properties of aerosols based on
simulations of polarization field. We found that the seasonal change is detected as concerned with

continental aerosols.

1. @XEs
AHETIIRE T oy LVORNRER % H#
Lt EETITY, FOTF— 28T 8ELY 2
2 b—3 g AZESWTIT Y.

®IBENIT, 3RS & (PSR-1000,
MSR-1000/ A7 b U 4 —F &Y & H\ 7=
PSR-1000 |FE AR #H72 b CNCE AR REIL,
ADEOS POLDER, OCTS ¥ —iz&bHET
- B, MSR-1000 %, 0.5um~1.0pm FETH R
7 MBBEIZIT O ENEES.

BRIGMEZT, FEEEECBONTKREEE 2
TH (BELA) 290° L, BABFL LTI,
AFEIIMZ, EFAETER L.

2. T Y VONEEEOEH

T Y VONEREL, LFERK - A X
D BEE - BRTREINB. BT &L
—EEE Y I 2 b= s MEEDRRBEE L,
ITT S NVNDOKFERT A EHETSH. Y 2
DE, FRORKBRREE=F I VT RAT 2%
BT, 8% 5 EMCbVINEENRTVWAER
FEEICESNT, =7 ey VHREERZTDD.
AKETFT—FELAALEBLIERVEFR
(WS)ZT7 ay VETADY A X454 % Figl 12
Y. BT 7 v VYA X5 F DR
HHARIE( o), RBREIE— FEE(r)THD. EL
BEHTYH, BHIZL - TRRIIHRZRY OELD
HEERSHND. 4~6 AITREPKEL, o
BRI BEVWVREEICHE LTS, £hE

EEIZBLTEXIE, 4~6 ADENRHENE <
o TW3B, ZhZLY 4~6 Alg=7av i
ENMOBHIY LE VWD, =T o VEE—
EELEBEZDERBORENZT I ANBENE
Zibhb.

@ 96K
W 9TERE
3 ©@: 98K
7/4
E a2
225 8 77me 778
° 30 Wl 3/6
B @5/30
2 12729 W6/24
L2
-
: 2/27 @®3/30
15 _4/10
I 5124 0@
s /‘P 6/5
3/31 g  5/21
/22
1
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45

Hum)
Fig.1 parameters of Size distribution of WS-aerosol model for the

polarization measurements at Kinki Univ.

3. BbhiC

A, BEEIEROEREEXD I LS
LW, RZENESIEREEL AV, 5%
IHEREIOEL, 20N EERELEEZE
LEBZ7a Y VETAZEHL TV LER
H5D.

BEIR
1) S.Mukai, I.Sano, and T.Takashima

Review, vol.3,pp487-491,1996.

: Optical
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Abundance Ratios of Light Elements Produced in Type II Supernovae
Including the Effect of the Mixing

oEH M. BEHEET. 1EE GRIK - #2%)

Takashi Yoshida, Hiroyuki Emori, Kiyoshi Nakazawa
Dept. of Earth and Planetary Sciences, Tokyo Institute of Technology

Presolar grains are expected to keep informations about their origins in their several
orders of isotopic anomalies. In order to study isotopic behavior of grains from super-
novae, we constructed simple explosive nucleosynthesis model including the mixing effects
and carried out the numerical investigations. In this study we investigated the abundance
ratios of rare light nuclei (Li and B) and CNO isotopes in the He-layer and the H-rich
envelope of 15, 20, and 25 M, supernovae. We discuss the dependence of the abundance
ratios of synthesized nuclei on the progenitor’s mass.

S, Bt FoEROREC L VERFOLT PRI 7O v A XD VA >
¥EH L, FOLFERESES I LN o7z, TNHDT L A Yidsolar abundance
LML B ARNAHEEFEDL, TEARBOERTELTWEEEILONT LY —
FS—F LAV EFINTWE, TLY—=5=7 L AP oigba{tENEHRPrL T L A
VORBEREET B0, BADTEEBBRIIBIT 5 ERITRE O B LR
THZEDPYETHA.

AFETIIRBTERERICEREINS L, BEWIMERTEL CNO TRITEET
3. INOBETEIBHERERHIIEON) Y LR, KEBIIBWTEHCEREINS. £
L THRICERDBEREESE WO MIZB VT H £ DEREDREVIIKE <
Brh, 5|2, BREOZEBOEREAIZE o TAY Y LBIIKESMDLSL Z LIZX VT
BIESRCHREI Y, BEBRIE I FBNLTTEERIEEFEINS.

B4 I IEEAFHARZEE TfES 172 15,20,25 Mg O presupernova DFEE X FIZ, #
BERE % EEOREFTHEUL BB RET VE RV CRREROIRE, FEHEEEL
BV, N LBEAERLEOYWEREFEE L TRAFERE L EERNISEHR L.
AMIRLAEEDRICETABRTREOERELOEXBE LEVIIOVWTENS., ED
BEDEWIFIIANYTLBOREXIIFESYF 2 5. £ED 3 DD presupernova £7 WV
TIHEEWNESVEIZEAN T LABOABIOFZEAIVNE , SMUDFEFRE . ZDT
W, BEOREVETERINIBETRIIKERIIBIT 5EREHOEE RO T
, WEREBROBMRIGODEER LV ZITReT v, F72, HEWHNSVEIZEANT Y LE
ZBT ABRENTEAREORSEEREOEEIKE VO 7 ARBIZBIT 5 EK
TEOEREROEENAE L 25, BERIZIIFNFNOTEOTEARBRE L RME
b, EREROLELIZOWTERT 5.
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Constraints from noble gases on planetary segregation from solar nebula.

2 ME R

Minoru Ozima

3 We suggest that mass may be the major factor involved in generating elemental (and
isotopic) fractionations which characterize terrestrial noble gas and meteorite noble gas
"Q", by a Rayleigh distillation process.

The empirical relationship between "Q" and its presumed antecedant solar
composition-source reservoir further suggests that He in "Q" is post-deutrium-burning
He, implying active exchange of materials between the early sun and the solar nebula.

A similar relationship between terrestrial noble gas and the solar composition strongly
suggests that most of the Earth's primordial Xe is missing in the atmosphere by a factor of

seven.
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Elemental fractionation in the primordial solar nebula:

equilibrium or non-equilibrium process? -Part 1 Effects of evaporation kinetics
Akira TSUCHIYAMA, and Shogo TACHIBANA (Osaka Univ.)

We discussed effects of evaporation kinetics of dust on the elemental fractionation in the
primordial solar nebula. The time scales for evaporation of minerals were compared with the
time scale for dust infall along the midplane of the nebula and that for vertical movement of
the dust by turbulent flow. The kinetic effects should be small for the evaporation of metallic
iron and forsterite. For the incongruent evaporation of troilite, the kinetic effects are larger
than those of metallic iron and forsterite, although extreme deviation from the equilibrium is
not expected. Incongruent evaporation of enstatite should deviate largely from the equilibrium
due to its kinetics.

BIEABREZETORLENHICED. 32 RI4 FBETHEREIRE OILSHE RELD
EUREFRING, k. COXIRTRSINEZERT 25 SI1TE, BF-KEFENMR
EFEINTER (LEEER . LALENS, EBRRKBREETOS M FIyrarot
AEEZBE, LTUBE-EFENRDI>TNS LIRS 720, AFZETIE, ¥4 F3Iy
UIRFEEAKBREZEIBITZIANDERAAXRT A JADHRIIDNT, iEm LIz,

BRELDDHIFEHBABREETI. T4 RJIEE LT R/FA ML, RORIZED S
TETT 5. T4 AZDREFFLEIGENVERNZD, F A MIONTEET . £z,
EMREICH 2T 4 A7 Tl FRANIAREEDICHESFAICEBE L. 23 - 8%
B0IRYT. — 5. B-KRFEEABRIBIZAREEEEREL. T4 AT DRE - £77
PDENOND &, FANOEFET 2 FEMBEIRDSND, FANDEEDY A LAT—
I, 1, (RERFE. HEIVEHSERICKZZEEIERE) £, YRXAMNDOT « A REER
KBS REFOS A LAY =), 7, =dtfd(ln r) (¢ B5RE, r : FLENS OB | Lk
Rz, ZNZED. A RTA VI BBROED. ¥ ANNEBEEEMEDN S & DRENR
HETEEENDINETFRITES, £, 1, 2 ANDOEIFHROBESY 1 LA T,
T, =hfv,, (h:FA4RTORT—=IVNA N, v, : ELRORBEE) | LR3Ik
V. BIHEDT A NEENTHEI FHENSDXL 2FRLE.

BElEMIEREZ D 2 X BB DEFEITDONVWTER L, 1, L. Tsuchivama e al
(1998) DETFTINERAWVWT, INXTORREERT —FLOKRDE. 7, & EL - HH
(196 DETNERAVWTEHELE, $BHKETAINV AT I FOEFEICEL T, FEASD
TVIREEAERNWI ENTRING, T UBIOEDS (196)DETEREH & L < —8T
%, FOEREB2EHETLDD, SEHEOBECK DN RT A v I ITNRDFINKE
W, MO T MOERMERICELTIL. @BHC 7+ VXTI MOEKID, &
BIRERTA T4 0 7 BHENTEINE D, TEMSOWHERZA L IER0n., —F, T
SAZIANDFERMBRIL. M RT 4 v VREBHIZEKD, FHIDEFLIALSB L
WFEIND, £z, FLENOETORE, BMRICETHIETIKYAMITRTEELT
LESED, TAATEBRETOD Y R 2 —)VERIZEIFTERN, B2 DR TORRE
EBE NS TFREINZ AN EAFICDOVTIE, £D2T, EodE A0
IOV TOFENS D X VIZDWTOFMRERIEALS (KTRE) IT&D. &R
N3,
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- Elemental fractionation in the primordial solar nebula:
equilibrium or non-equilibrium process? -Part2 Mg/Si, Fe/S fractionation
Shogo TACHIBANA and Akira TSUCHIYAMA (Osaka Univ.)

The elemental fractionation in the primordial solar nebula has been discussed based on
the equilibrium condensation model. Recent experimental studies have revealed the evaporation
and condensation kinetics of minerals and melts. Kinetic processes could cause the elemental
fractionation which is different from that predicted by the equilibrium calculation. For instance,
evaporation of enstatite can cause little Mg/Si fractionation although large fractionation is
expected by the equilibrium calculation. We suggest a new view of the Mg/Si and Fe/S
fractionation caused by non-equilibrium kinetic processes.

Tl - % (EFRHE) ORSA MLZFO 1T EHEE, REETIZIY 54 MORBEREDE
BELHETHS Mg, S, Fe, S OFENNE. INETRIRONTEREE (- B EBROBERC
EOZFHRL, FEETTINEOEBEER IR,
<Mg/Si 231> HEBEICRIAM - IOAIFYAIRIRIA RO Mg/SE I Cl 220 RS54 K
WHAVNE W, ZHUL ST OBEHED L<IE Mg OFREZEERT 5. Larimer (1979) 3 V# &R T FIL
ERIZ, TOXFE5A b MgSIO,) NEET 2RI 7+ AT ~ Mg, Si0,) p DORENEE
7z&F X7z, Imae et al. (1995) X7 4 )V X554 & Sirich HAEDRISHER) S, HHTHE
BABREZEOPRTIUAIIA NERDICD B I EFE L WERR L, O 54T Larimer
(1979) OFETLHZTOCANRILFREEERRT S, —FH. BRETORRAEEZL L, TH+ILA
T4 ML, TOEBROEERFEL. Mg/SinfldE 5wy (B xid Nagahara and Ozawa,
1996; Tsuchivama et al., 1998) . FUEEA M FF AN —%EHE ST Fa (Fe,SI0,) o0 =R
R RMOCEETZOT. BEO Mg/Si HIEEBICONTAE< 2% (Nagahara and  Ozawa,
1998) . TR 551 NI, FEFHBEICINET # IV AFS5 1 N EEREE ICHBER TS H,
Tachibana et al. (1998) [IBED I+ IV AT 51 MOERBEED RSN, MO TENT 3L
TOAREUNEBRINRENIEEZHSMNILE, ZTHE, TUAY YA MOEFETIE Mg/Si 28
MEEAERBEBRNWIEZEKRT S, NMOFLUOHRBIDODWTHERT -3 n, FJEY
EF U <Fs (FeSiO,) BROMERNTEFE L. Mg/Si HRIMNR 2 EFEBINL. FHEFIL TR
NBNTABEA) SDOFEFEDEL Me/Si DBICHFE LR S 5. BHARD MgO-SiO, A
VR R o=V AL MR 5Id SIO, fHAY MgO RBATHAEKL #EFE T % (Nagahara
and Ozawa, 1996; Hashimoto, 1983) . WINORDRRE O A, BHMEOMg/Sitt R E
T2, A2RIT MTRESNS Mg/Si HERREVWIBANSHBETAHZDITIE, BELE Si
BTN AN OBFEBRNRE Z20END 5,
<Fe/SHB> AXRIA MO Fe/S HIZFEHBKBRTS OREERIL Fe OBEZ3ZHITT
OEANB 72T EERT. bOA T4 NOBBEEILELS, BHTIREAGREZ TIITEH L
TEOHZ S (Lauretta et al, 1996; Imae, 1994) . ~OA I "o Fe-S X)L A Sl S AR
BINCEFE L Fe/S DBIZEBIER Z T (Tachibana and Tsuchivama, 19984, b) ., £EEOEED
Fe/S 72325 E®E ZF (Tsuchivama and Fujimoto, 1995) . hOA 54 h&EHOS A MM
POECHETT2ROBFEEIZFIEHEEL THZS (H -, £5EE) . Y1 BESEYWIcE
TEZMEWTLE, FUVERNAOFTOOEKED Fa, Fs MODEIRMAERIZLY, Fe/S oz
SIER TINS5,
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Evaporation behavior of metallic iron dust
moving in vertical direction to the midplane of the protoplanetary disk
Fumio OYAMA, Shogé TACHIBANA, and Akira TSUCHIYAMA
(Osaka University)

It is thought that the protoplanetary disk was turbulent before the parent
bodies of meteorites were formed. Because of the turbulence, dust in the
disk moved in vertical direction to the midplane of the disk in addition to
infalling to the protosun, and suffered evaporation and condensation. We
calculated evaporation behavior of metallic iron dust moving in the vertical
direction and deviation from the equilibrium due to its kinetics. The kinetic
effects are larger than those of dust infalling to the protosun.

RECBRARRENERINDLUAOEBRERABRIT., LLRKEBICH o2 EE
Z6N5, BRick-o THERNOY X M, BRAXGAOE FHEEICMZ,. HED
FEWEICEERAROEHZITORD,. RELERERVET., o THF A D%
Bicli., OFBOERH - FERANOEHICK > TRRBICXDHM 2T 4 7 ADFE
A, (DPABEOREE— ZENDEFICX > TERICX AN XT 4 7 ADENE
NBIENFRIND.

O SEIEOOT—RAIZDNT, BEONA XTI AEERIZANT, EEAFENM

B(EAK-SAEE - TEEFEEZRETIVI, MERNOERE - EARHAHNSEET
EL)MBEFeS A RN EOREGEMCGRETEAE TEERNSINEFE L, KR
DHART 47 AT DONTIE, INETORRBEERT — ¥ (Tsuchivama&Fujimoto
,1995)25& T LTz,

SEOEHEICAW-EBHREEZHBOETIVIZ. EERNICITEZ &HEA996)D
HBCEOWTWS, £, FAMOREEFEZEEICANT, VAEICXDEERS
NIZNED RN Z S (pn 1 DODBRHBRNOSF A FOREEZEDDEREL.
NEDFAINAREHIZ, BLROMAEE THBEORE > REANEERT S0 —
AWZDONWT, EHEEfT-o/, EMITERICOZERED, HBOREIICHSZET
EEELVD, HEOFREEICEERHAROEECXD NIRRT 4 7 ADNEDHN
KEW,
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Mechanisms of Amino Acid Formation from Primitive Earth Atmosphere

O/INAELE, BBEKES BACE, MEME, €78 (REEKXT)

BEE B(EXFHED
Kensei Kobayashi, Kentaro Ushio, Hitomi Masuda, Koshi Kato, Takeo Kaneko (Dept. Chem.

and Biotech., Yokohama Natl. Univ.) and Takeshi Saito (ICRR, Univ. Tokyo)

When a mixture containing CO, N2 and H20 was irradiated with high energy particles, amino
acids were obtained in high yield when the products was hydrolyzed. This "amino acid
precursors” were proved to be complex organics whose molecular weights were several
hundreds. It is strongly suggested that the complex organics were formed in the primitive
atmosphere, which would yield amino acids or other organic compounds after hydrolyzed in
primitive ocean. The proposed pathway is completely different from the conventional
hypothesis of amino acids formation, where they were estimated to be formed from primitive
atmospheres via small intermediates such as HCN, HCHO and NH3 in aqueous phase.

FRAKEZE LICO, 2 URERAKICEIRINVF R FRERBS LGS,
ZOMIKRBIMNLT 2 /BINSNETELNDS. COBED7 I /EBEYHEOERK
MEBIT L Rk FTOEKEBYMOERBE OO TEEET -1
R HSXBRF|ICHLGTHEMDCO2, CO (F7z13CH), NoDBESHE LUK E
e, ThiVan de Graaff INEF(EITKRIE) o> D3 MeV BFEERBE L.
o, ERRGRESRMAE (9700 mL) T, FXSOMNVERVTAIEREDBTo I
ERMIKBRISEIIKSBE, BA F o T#HPLCEK, GC/MSEICKY T I/ BEa
W7o, [UHBERMIIGC-FIDEE LUGC/MSEIZL YA LTz, Ik #EET
DHEMERDIIEIMSEL EICIYF +SIFUE - 3 v ETo 1
EREEE LW EMKSBTEZIZ&ICLY, ZBEO7T I /VEBIERL, Z0
WEIIERYP DRILIKFEPHCONZ EDRES FE - 1= MKSIBEIOERD XE
ELTHRFEHEREDS FHNDLL S complex organics" THY, hIITHEF
TRESFNLEEERTZZ ENREEINT . ERPZERBLKRS NIV-EI-MSET
SWTBEILICLY, BANCHBOBREFETIZI I EhNbhoTf. Ffe, TO&E
BT XFIESEIKSRT 2 EHEEFT 3.

N DFERMND, EROEFELDSFUF (BRIRASNHOMELEICLY
FHCN, HCHOZ: EWWER, CHoONBRIREEPTRICLTT 2 /B - KERIEE - 1
NER, EHICENOIEEICLYFVITRTFR - AYUIXRIULFAFFRELD) G
P LB S OO FEBFAERRTIIRYILLT, ERRSNHoFHERGT LIS
K> THIERG EOBEEF ODESTFD 7 3 /BREERE ] NNEiE EEYICE
B UTCrTREENRE SN, SOV FUADORBIEDTH, EHICT DT I/ BRI
f& (complex organics) MBEEHEECODOLWTRF LTH(FETH S,
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Hale-Bopp Z2EI(ZHF 2 Na7 1 IIVOFEZEILICDOWT
The morphological change of the sodium tail in comet HB
O st (CATRIE), BHF 5 (= —7 135G
Hideyo Kawakita!, Mitsugu Fujii?,

1: Gunma Astronomical Observatory, 2: Al Sekkei Ltd.

The extended sodium tail was observed in comet Hale-Bopp, in spring
1997. The morphology of the sodium tail changed between March and
April. We observed comet Hale-Bopp by the low-dispersion spectrograph.
Based on our data, we calculated the distribution and the brightness of
the sodium tail. Our model calculation showed the morphologicla change
of the sodium tail was caused by the change of the radiation pressure and

the fluorescense coeflicient of the sodium atoms.

AN=J - Ry TERBIBWTEIOREBFINEHHES N T LOEN
BESIN, ZOEBBELZDC o TIE, WERIERI TR TS, HE
ol BEEO—Do)Y, SAL4BTHEF M) T LDOROEEIEILL
TWVBEEVILDTHD, ZDEWVIE, BHIZEMENZERTIEHAT
Xheholzdt, AE., F T LARTOBRSE L HEERREZETNILH
B CX5 20072 38L4ATIE, 1) EEHEDRI#ZIZZ->T
By, BBERBOFD., LD REIGEFELHLBRREZEBL I LIRS,
FOH, BABIITEEREEDT M)V ARFPERIN TS DL D
o, BEFMN)TLOROEERLHMICENELLI L5, AD
DICERI S 00072,
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55P/Tempel-Tuttle 2 D43 Y& H

OERFEZ, FIEFH#HQ). AL (Q). EHE—O)
DHSTAERIA., Q) ZBIEEMERK. QEIXXE

Spectroscopic Observation of Comet 55P/Tempel-Tuttle

# Toshihiko Hamane (1), Hideyo Kawakita (1), Bunji Suzuki (2), Jun-ichi Watanabe (3)
(1) Gunma Astronomical Observatory, (2) Misato ‘Technical High School, (3) NAO

The comet 55P/Tempel-Tuttle is famous as the parent comet of Leonid meteors. There has
been only one spectroscopic observation of this object until appearance of our observation held
on January in 1998. We derived the gas/dust ratio of the comet from the observation. But it
was difficult to derive absolute quantities of gas and dust from our own data. We now
estimate the production rate of gas and dust based on naked eyes observation data.

33 EFPERO BEP/T N E y MAEERIT, L LEREROBERL LTHELTHDS, L

HLBHBNT 2K, LVDITHR « XA MNEOHECERE T2 0HBHITIRRICE S 1A
 THol, FITHREIL, HR X R PREERD B BLREGBERFO 188cm LiEsEE M
WT 199841 A 19 B2 5 25 BD 5 K7 o THRBOo BRI Z1TR2 o7, FTDFER. CN,
Cs, C,, NH,, [O1] BE#2skrHH &7z, [OIF#RMNOKE 5 H,O £REN DX, ZHhizxh 2%t
& UTEEMERRHEETE, £, VR FAMULOHELFRETH D, HEOFER., ZoE
B2 bFlREZ b o—H, TR/ FRXARERKEL, TRODZVWEEOLOTHDIZ L
Bhonoiz,

UL, HR« ¥R SO ERBEEZRDZD1THE 4 DBR»O TIIEETH -7, £ T,
BREAROT—F 2 &IT, A/ FRAMICESHWTENLDOEREZHE L=, AERTIE
LU UBERER & OBELRFIZAIL, 2OV TiRRS,
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Yamato—86009 (CV3) &L Murchison (CM2) O K54 MTEITFS
RELBERMUBEETZEH O>AVEY A= a3  DFER

Discovery of olivine-inclusions with large oxygen isotopic anomalies in
Yamato-86009 (CV3) and Murchison (CM2) chondrites.

HER 2 GRKX -8, fHx HE Jex - #)

Hajime HIYAGON (Univ. of Tokyo) and Akihiko HASHIMOTO (Hokkaido Univ.)

In situ ion microprobe analyses of oxygen isotopes in Yamato-86009 and Murchison chondrites
have revealed the presence of olivine-rich inclusions (OIs) having large '°O excesses with 870
and 8'*0 ~ -40 to -50%., similar in magnitude to those of spinel grains in Ca-Al-rich inclusions
(CAls) in Allende and other carbonaceous chondrites. The existence of '®O-enriched Ols
suggests that such oxygen isotopic anomalies were more extensive in the early solar system

than we thought previously, and that their origin is more likely attributed to some kind of
nebular chemical processes rather than an unidentified ' °O-rich carrier of presolar origin.

T2, 174> 70— T (CAMECA, ims-6; EA¥)Z AT, Yamato-86009 (CV3)
B XV Murchison (CM2) a2 K51 b OEERRMAER “2D85" 747(10-20um X7
—INERIRBOTZ. TDOHER. TNSOEREFITF'OBIUNSP0 N -40% 5 5-50%
WWETLHISBREARMABEEZFEDODFIVES A2 —2a ODREREFETAHIE
ERRLU. ARORHEZRFD OLIL, fiE O (Smmx Smm)FiZ 15 @ £, 8EF
D Fr(6mm x 7.5mm) 1T 40 ELL EEERINZ, 0113FEE LT KRR T 50-99%)
Mg IZED AU E (%< 1d Mg/[Mg+Fe] >99mol% ? forsterite) & 72 O , —ERIZ pyroxene
" (diopsidic & 5 V) fassaitic), +spinel &7 5785 Ca-Al-rich REREFTATND, T4
WAT T4 S DOEREIEEIL CAI 5.4 (spinel, melilite F)IRNWTEWNWI EN S, M50
DERTOCANBEERMERS EEEL TWA TSNS 5, KERBERMER
HEFD Ol DEFEIL. 870, 30 A% -40% 7 5-50% &\ D B p) s B R RAAREMN
WHEZEZOSN TV ETEBRRBRILSFEL TWEIZ E%ERTY, £7=. CAL OI
MEEFREOBRERNMEREEZ/FDOIE. 72 IVATI1 SOERIREMN CAL Y
EHBRLTRRENI EEEZDE, INORENTBRFAMERENEEIT 0
BE (FiFED %0 IZILVY) HE D presolar component O carrier ICL > Thiz b I Nk &
1E3EZIC< W, (FDEK D72 presolar grains DRER E72> T CAIENTERZ TN
X, OL MRS NBEICTIZIZTNS T EAEHEEIN. CAI LREEOERFRMAR
FIZENTZWIET TH B, ) UL A nebular FTOASMDLERR T O ZANER
IO TWB EEXFNERTH D, (CAIDY ALFREECERERIMARE ZHF
D EWVD BRI DF K [Hiyagon, 1998; LPSC 29, Abs.No.1582]H Z DEZ EXXHKFT 5. )
Thiemens 5 N ERINTHER L 72 EHBEERAMEZFIZIR (O, + 0S5 O, [Thiemens &
Heidenreich, 1983], CO, + 0 55 CO,” [Wen & Thiemens, 199315 TR S NSFE) 130 &
DDHRERZRT, LM LEBREATIE, EROBMNLERFAMEKEEEZ D5 LM
BRlc, FN%E CALOIZOFICEHET A L5 70 RIEHESNITR > TWiR,
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AFEBIEICEL D32 FI1 MEET I —T DAL
Origin of Chemical Group of Chondrites induced by
evaporation of dusts

KE#HT(CER « H)
Hiroko Nagahara (Geol. Inst., Univ. Tokyo)

Iron-beraing olivine consists of Mg, Si, and Fe that are the most abundant
metallic elements, and may responsible for cosmochemical fractionation.
Evaporation behavior of iron-bearing olivine was experimentally studied, where
evaporation rate, fractionation factor, and diffusion rate plays key roles. The
chemical group of chondrites are interpreted by evaporation of olivine dusts with
the kinetic evaporation model.

ARREICKDHE, FMESHIOREIXERE, EH, HASANLOBEES A RO
PAXEEL TS, ZOBREZEENICROE DI, BE, £h, ROMRKRD
B E L TORRERE, ThEREOBEKELTROESETI, HAEF A RDH
BECBEIT 2 ETIINRENBETHS. KBREZIIBVWTHo DT ERBEMEEZ
SNBTFNATITA MIDWTIREREE, BREIANFRT A VADHLSNIENT
2. LAV RIA FTEMAUSARREBERTEE LSS ATNS, Mg, Si, Fe
HRODFEBDZWVWIDDORBILETHY, REHERBIVI L R51 My IV —
TOEEEIBDENZD. KERTEFEEIZIZIE Mg:SiFe=1:1:1 T, TD X X
WZHTIED S EFEKR (Fo50) DNASLARERD. MAUBABD 2 DD
DPERIERFE LS BRD, BARRICI0EBHER(FEMEEZVDEBIT. T4b
SRS A DEFEETMEZEMED B - EHFEREREZD S 5.

BRETUNAUS VADERFEICLZEESHEERETORREERAV-ZY 231 —
A K UFEMBREER I, ERIIKAROLAUSAGZERY, BESHERK
DEFELTOERRERE (J) , HROBEKELTHASAGEHN ADBDSRIRE

GEFERSEFRED (K) , DASAGHROTLEOIEIREK (D) ZFEBICHREL
. ZTORREHANWSE, 23T, K, DOSEAICLVETL, BE, BFH1 X
XD EMRICENTE I N .

a2 RI1 hOALFET ) —T % Mg-Si-Fe RITEIT % &, ordinary chondrites i CI
FARRD S IZIEPRERON A S ARRRSD %, enstatite chondrites (3ZN XD Mg ICE
DS ABRRERRIT D ZEICKDFHHINDS. RIBICRWTIHENEL, EFRK
BIOEWERNETIHEZNSDO ML ROAERENZ I ENHSME R -,
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Semarkona(LL3.0)[BEF D> RIL—)LD26A1-26Mg* :
a2 RIb— )V Rk B D fil#
The 26A1-26Mg system of chondrules from Semarkona (LL3.0):
Constraint on the chondrule formation time.

OKRSHTF. XEBTFE. EETF.. ZFH— (THIEE - PR
N. T. Kita!, H. Nagahar#?, S. Togashi', and Y. Morishita’
(GeologicalSurevy of Japan and *Faculty of Science, University of Tokyo)

We report the in-situ SIMS 26AlI-26Mg analyses of four chondrules from
Semarkona (LLL3.0) which did not experience thermal metamorphism in the
parent body. The estimated 26A1/27Al ratios of these chondrules were in
the range of 10, indicating the chondrules formed 2 Myr after CAI
formation.

a2 RIV—VIRAHABZR THERENEZEEZOSNBY . COERZEREICHRD D
ZEFaY RV ERERICERVWEN 2525, KBRVICERELZHEH73
FEOREEZEAI-261C R T A5 Mg-26 D M ARDBEIL. FEFHEBEI > RS
KD EELTANCED Y Rl—hsbREINTEZ. NS FIL—VD
26A1-26Mg7 1V 7 a0 HED#EESIN 3> RIV—ILF REEDOPAL/ZALLLIK. 2
X105 SENH D TIXI0TLATIZR D, CAI (~5X1078) 123 &, $10075E
ME500FEDEREICHYT S, LML, BEVWERZRTIZ PV, 3>
RIV— I BREICE D AEN-BOBERICE > TEROERIDER>THD
 HEEMEEMNEER E NI TV,

EFETIE. I2ENV—IVICEBREDOERDODEENR S 73\ Semarkona
(LL3.0) BAEZBWT. AYSIT500FEETI > RIV—IERIEEWZDD, RIEE
KA. FEREOERK(USNM1805-9) M5, FeOIEL A BIL—)L 3{E. MgiZ
=30 KL—)) 1 EZEZEN, #ERERSIMS IMS-1270) % AW TRATMgRIALIR
S ETFo . AUICED I RIL—=)LZ 32 RIV—IVE&ED10% LNRNDIZL 5
AR, AEEELZMgRFeOlcEDa Y RV —IVZEERoREHEZ L5, &b —K&
Bz RIb—IVTH%. SIMSO—RAF > DE—LEE3I~10miZKRD . &3
YRV OEERREOMMER T S A, REOEEREZHEIEL .

a2 R =AW TN S, FES N 5 HEE S N22Al/ZALLLSKI107°12 78
D, ZHIICALTKH U THR200FEDERZEZMEL L., BEZZEL THEREEY
300 FEUTFICR 2. BEROEESR, FADHT N TH BMNEZIT T SChainpur
BAECLIANSHWEINTNEIRREEARD EHSMIEL, T2 FIV—IFEED
ERELNI N, 8o T I ¥ FI—IVERBEKIZCATFERN 5200 FRDIER S N
FEERIAN (~1Myn) IR IS EHRENEN I ENBELNTRs . TOFERIE.
Hax DREREZOELICBVWTCAI®RI Y RIV—IVEHR L ZB/R8 B3
< & H 2005 EMBWHEHREIIC E TR, BZoTWEI EZ2RET 5,
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HERS EOLE R BL B O URE

Formation process of extraterrestrial fluorescent organic compounds

MIEL (LKE)
Tatsushi Murae (Kyusyu University)

The formation processes of fluorescent organic compounds in carbonaceous chondrites are
discussed on the bases of the chemical structure. Three types of chemical structure of the
compound are considered as possible candidates. The first is the case of the remains of
microorganisms. The second is the case of PAHs. The third is the case of kerogen-like
compounds. In each case, several different formation processes are possible such as biological-
or non-biological processes. The possible alteration processes are also discussed.

REOEFEEOBVEARE LTIIRFE2 LV RFA N2 A T4 MB3BBD, ZORIEEWE
VBEBELEDE LTHERENTVWEDIL, REE=V FIA M THDL, REE=VFI7A FFD
EELAYE L TR DILEYPRREINTVWAD, ZORIITHELEEZ T ERMEEWNTFE

THZLHHREINTVD, ZOEAEEOEBMEEMRED L I BRLEW THDMNITOVT, £

ONDERSTHREN DD, ZOEXMEDIEHOHEREBIZ OWTIEI, FABED L5 2{bE

HTHDINZ Lo THERFILERRSTLEIRPFIREIZRDBDOT, Z2OZ LIZOW TR ZMA T,

(1) BEYOEE : ZOZEPNEETHHHE. #HIER ETHEDIZBERINL T —2 2R &,
HERIMCHMAE PR HEET A LRRAT A LI D, ZOHA. ZOMENHER EOE
HICBEHULTWD L9 2ER2BOL L, REE=V FI A FOBREILTIHLDBEDOR
ESEFOIKIEBY (- 1H - ) BFEL. B OXICTREERE Do LBELOLN
%,

(2) PAH : Z0O%HEIE. ZBY OfRBFREL 2D, —DIIEMOEET LERS FOFHE
I PAH BBV IAENTZHE T, ho—2id, FEAEMRICE I/ PAH 3BV AE
NIEHETH D, FIEIIIZI LI TR OIRAFIRE T, B PAH 2 4£E T2 AW EA
BRIEFFEELL T —R & AP EE LI LAY BABRE CHRREREZ T 27—
A THD, BEDL R ORI FIRET., BREERANIER SN 5HE &L ERETHA
ENEHETH D,

(3) ravz FEEY : TOBE=ZODFREMENRE LD, —2id, BEREFICAEDMIEFE
LT, #0EETLIEBLAYIERES LIZHE. ZoBi3, BREERIMNCAKRSL
7205774 MHMLAY P BREFEARF EIIE R ICRRIEEE R OIZE-T2mE. =
DB, BREFRINZT 2y VERIEEMBERINTWT, O EFREIZERY A
FNHETH D,

KEETIE, INLTF—X2HETHII. FOLIRIEEBEITREDLERT D,
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EETCO7ZII OEME - HZHESE
OBIBHF- EEFE—(EIKX-B)

Partition coefficients of Ar between crystals and silicate melts
under high pressure conditions.
Akiko MIYAZAKI & Eiichi TAKAHASHI
(Tokyo Inst. of Tech.)

A new method was developed for determining partition coefficients of Ar
between crystals and silicate melts under high pressure conditions.
Experiments were carried out with a starting material of forsterite and
albite glass 1:1 mixture. The latter was doped with 0.15 wt% of Ar at 5000
bar Ar pressure and at 1200°C. Partition coefficients of Ar between silicate
melts and crystals (forsterite, pyroxene and garnet) were determined at
P=1.5-10GPa and at T=1400-2000°C. The obtained partition coefficient is
0.01 at most in all experiments. Accordingly, Ar is preferentially partitioned
into melt phase (magma) than crystals at pressures less than 10GPa.

FHRAOEM « WHESEIZ, KERAVER %18 LI HIBRINER D> D OF T A AT R
DEERFBEROVE ST, KR (EE) BITRARBEZEZDZ LTIXERD
NRGA—F LWz 5, FNT, BEETTHFIRAOBERSEIZE L THL D00
MERBENTE T, L IARELNEoEGAE (B &) OEIFIKRES
EHoX, FHAR I ICRELRTVONEKET HEMIRELLTVO
WAL BTN 0T, o, HBHEEICRTIHENES, v 7 vAERSE
DEIBRBEFTCOFENAOHBIZET AT —Z XL AERY, £ I TEHF
Tk, @R LI A B (FoseAbso) #E-> THETIIBITHT AT OEEK
SETEEZHESL L. 10GPa £ TORELREEZ RO T,

FF. TANSL RHTFTRET AT 5000 RIEOFEHK T, 12000CTMELL .
0.15Wt% DT NI U EERERT-, FNE T+ NVAT T4 b —X—TEEL.
HEHE L LT, TOHREHE*BEEON TEVIHAL, BEEEZHV
T 1.5-10GPa. 1400-2000°C THIEMBA L TAN b DfEREFEE S ¥, TD
BEABLEREHIFEL, XA 7uT7 74 PR (Vv A
faxyvy, H—Fv k) LABBRITTZ () O7VIVREEZENTNSG
WL, TORE»S, PEEEEZHELE, o730 OnERENT
YOEALEX0.01THY ., 10GPallTOENEGTTTI ATV ITREELY B
ANk (7<) TBRELSSTWVWI LR,
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CTRF v F—I[Z&(FBPallasiteBBH (Esquel) D3k TS

- A 3D image of a pallasite using an X-ray CT scanner -

fEREE- L 83 BRK-B) $F §-FEEA HEFAER
HERBER - tFXEE— (EREMLHHRAR)

Takashi Hanamoto , Akira Tsuchiyama (Dept. of Earth and Space Sci.,Osaka Univ.)
Tsukasa Nakano , Yoshito Nakashima (Geological Survey of Japan)
Yasutaka Koezuka , Yoshikazu Tsujimoto
(Nara National Cultural Properties Research Institute)

Abstract

X-ray CT images of a pallasite (Esquel) were taken by using a scanner of
industrial use. Metal and olivine grains were easily distinguished each
other, although their boundaries were sometimes diffused due to the
slice thickness (2mm) and artifacts. A three dimensional structure of
the meteorite was reconstructed by stacking successive CT images.

- Pallasitefg/(3. Fe-Nig&LolivineRiFMH 5305, olivinefi FDEXHAL
BREFREMS LD TENE. metal MRBICEIIZBXREFOIT-T MUER
fTEDREICDNT, BHRSBONBIIEITTHD. LHLESS, FEEEZHAND
EWDBEDAETIE, olivine i FRESEWCELE > TWA N EDERITD
XSy~ AN

KARTE. XIRCTR* v F—Z AW TpallasiteZBE L. FORMPIBEE AN,
SO ENSDCTEEZERSDE T, 3RANLEGREEDIEEHAE, &
EEALACTAF+ F—RIEROHDTHY. KFEFRODEMOREERZ0.4mMMT
HY. 2ZnmDRSA RETRETES, ChE AW TEsquell8a (12.5X6.5X%
13cm) Z20.8mmERTESEMNICEEL T, 100RDERESB. CNSOERIC
DWTAY PSR MEELZREDNBEZREL., ERESDEBTIRTHEBEL, =5
(2, olivineD3RTIGZEBERTE70IC. HED 2 XTCTEAICE W\ Tmetal &
olivineZ b33 2{E{LAB AT/, LM L. Metal-olivine boundariesTIZCT
AF VY F—DRASA RBICL > TEESITRIFTLEN, 2D L EFNEOH B
R#IZ/R> TS, £/, beam hardeningZZED7—F14 7700 (JA4X) IZ
LBEEBHY, EFNBEZRWNV-BRAZZHERFTDPTH S,
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GLALTIIVFA L DEHRRICHT B LHEDIR

Effects by sintering on coagulation of grain
aggregates

BEE— (ILRKE)
Sin-iti Sirono (Dept. Earth & Planetary Sci., Hokkaido U.)

9-D simulations of collision of an aggregate against wall is performed taking account
of effects by sintering. It has been revealed that the sintering significantly reduces the effi-
ciency of energy dissipation comparing to that of non-sintered aggregate. This mechanism
may lead to the formation of preferable area of planetesimal formation in a protoplanetary

nebula.

IZAVHBARXDTAN T VA VEEEKEREERTHESKL THREIEHS
n7=b DEEZ BN TV D (Weidenschilling 1097). SHRI 57202k 7LV A ¥ 77 Y
A PE S LAEEL 2 EES T AN F - Euk &€ 2Tl % 5 %\, Dominik and
Thmmu%nmiéﬁﬁﬁﬁmxét,E%k%%i%@f%ﬁén&@%ﬁﬁmﬁm
CHUAYTZVFANED LAHELEBAICE TR ANF —B@IEI N T
FARESETAIENTEENTVWA., Lo, 7T7U5 A4 FOREEHLEBELARTS
YU AV ETTEENETL, LA VBORANFKRESENT A EFTFEINS.
K TIEEIC L AEANDLEYZEICVATT VA Y T U T A+ OBERERE
ST, FORER, BESEFTHLTZ UM MERkREoTLIVERITEZ LR
W eSSBS P E ol Lo T, T7UTA FOBEREERTAEETTIVTAID
BEISEL B L ATFHEERD, TOZEDD, FIEKEREEPICIBERESBES
T WEERE B SN WY H 5 Z L R SN D
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(t2 RSP EET 2R MEICH T 2 EEREREDERIL
The rate of steady nucleation involving chemical
reactions

A A (dEAIR) , /MERT (BFEAI), TRE (dEX3E)
Tetsuo Yamamoto!, Takashi Kozasa? and Takeshi Chigai'

1) Department of Earth and Planetary Sciences, Hokkaido University
2) Department of Earth and Planetary Sciences, Kobe University

Formation of dust grains from vapors proceeds through nucleation and growth by colli-
sions with relevant gaseous molecules onto clusters. The homogeneous nucleation rate
has so far been formulated under the assumption of the presence of monomers having
the same composition as the condensate. In nucleation involving chemical reactions,
however, there are no such monomers.

We assume that the rate of nucleation is controlled by two-body collisions between
the clusters and gaseous molecules of a key species, which is defined as a gaseous molec-
ular species of the least collision frequency among the reactants (Kozasa and Hasegawa,
1987), and formulate the steady rate of nucleation involving chemical reactions.

¥ AT OREE, FAHFE ) LOBRIZL > TEITT 5. BEOYELERER
T, EEMAEREIBRWEL T/ v —4FOLFEBAREL & v ) LERARICHL
TEMMEERTWS, LL, (MEREFSES T 28812 TIE, —RICEHTEL T
7 = FOACFEMBUEFE LT 2.

b2 RIESES5 T 5B EDOEEWERERE J ¥ BRI 7. —RICEREEIZRIC
E LRI SRRETH Y, »oB4 ORICEREIFET 5. REOHBICERTRES
JOERZEL 2D, UTOREZ BV !

1) BISCE5 T 55 FBOF TR HIIED/N E 5 FHE (key species) RIS %
#®E$ 5 (Kozasa and Hasegawa, 1987) .
2) n-mer DFEEIT REHIIT 1T key species & (n — 1)-mer & D 2 BRI TETT 5.

ZOER, (LERESHESTAHREDEEHEHEREIL, key species LIS DFAR
SIBOSETCHREIBERFO & 1 RSROBERE J, DBTEINHZ L7 Rifl
L7

J=1.J,.
JIZFEN B BEME S EEBEOERICCIGLTCEREINS. TDSIE1 B0
ADOBEFLDOERZEDERRIEILE > Tn5,

Reference
Kozasa, T., & Hasegawa, H. 1987, Prog. Theor. Phys., 77, 1402
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Coagulation of dust aggregates through the mutual collisions

EHERG (BEX - BARERER)
FAF RS (AKX - BEHEHLE LY 5 —)

Tatsuya Sakai (The Graduate School of Science and Technology, Kobe University)
and
Ryosuke Nakamura (Information Processing Center, Kobe University)

We have investigated the dust coagulation in the turbulent protoplanetary disk, taking into
account the collisional destruction of aggregates. We assume that the destruction occurs when
the collisional energy exceeds the critical destruction energy, which is proportional to the total
mass of colliding aggregates. Since the mechanism of destruction of aggregates has been poorly
understood, some simple models are applied for estimating the size distribution of resulting
fragments. In numerical simulation for a time evolution of the size distributions of aggregates,
we used the Wetherill's scheme.

Our primary results show that the growth of aggregates continues against the destruction.
This comes from the fact that the large aggregates have much less probability of the destructive
collisions by the aggregates with comparable masses, compared with that of the growth by

sticking with the smaller aggregates.

BEAAREET TOEMBEIC L 2EEBEOEHERE LA/, [EROEERE
DIFZETIE., HBEEZEEL TR VWEER, ZELTwT Yy Iab—Tarya—
FOREEREMFZEICIEIABY TH AR EOMBEANLEP o272, £2THFHKAE, FA
FOBEY ANLE, HEFEILIEFCEOREROBRELEII, HEZ AV F—
PESEDESIZHATIBERIANFTF 2B PBOBEAELYEE LT, #iL
WYIalb—3arEikEFLE, Yialb—3¥ zrya— K& L Tid Wetherill's
scheme & Fi\>72,

— s, EABEIIKREL LI EEFELS T A IMECTHEIE L, FHROBEIIH
LTV, 25, TRADETETIH, EAEREIRE LET 52FErbrosz, 2
NiZ. KRELZELEIIBW T, BEI AT - NERELHZ THRESREITK
XL ESERTOEHEOEED. BIEFREIZI R WIS LESREOEHEEE LI
NT, FFIENT-OTHAEZ o720
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Formation of silicon carbide using solid-solid reaction

ARER . /MERER, PHERE,. ERTE GIaEAED
BHERR CEEIEA. /MuFRE GEERD
Seiji Kimura, Yuuki Ojima, Toshitaka Nakada, Chihiro Kaito (Ritsumeikan Univ.)
Yoshio Saito (Kyoto Institute of Technology), Chiyoe Koike (Kyoto Pharmaceutical Univ.)

Experimental method to produce a compound by the use of solid-solid reaction between thin film
and ultrafine particle has been used for silicon carbide formation. In the case of reaction between
carbon particle and SiO film, SiC was produced by heating above 900°C by the diffusion of Si
atoms from Si crystal in SiO film to carbon particle. In the case of that between Si particle and
carbon film, SiC was produced above room temperature by the diffusion of carbon atoms to Si

particle. In both cases, the direction of diffusion of atoms during the reaction was different.

SiC BHA—K L Y wFRI—TRONS 12¢m fHEOE—7DHWFELUTRONTED., £
BETRFYV—-S5S—bA ELTEREINT S, ED®H, SiC VA VOXRFEEDPED K
BT 3 EROBERIMW LTS, 4HIZ SiC VA VOREEZRIEOIBAL S, HEEE
BRI FEOBRMERISICE 5 SiC DEREREB Z o7, BANEAL TS A#E LB FOEM
RIETIE BOEETAEPLANDO RN TE, N FOEBED OFFOHBHEIDNS L
CSREND D, MAEDE. HMFVA XTERTEERRS L &8O D, + /) FETORENR
BEBENEHOMILDODH S, ERiT. OSI0O #HEEICA—RNFEREILFEEON K #
BRI SiNFARBLE SO DORTHE I -7,

@ Si0 ZEMIZEZES 900°COMBMIC LY. Si EB -7 YR IMSA MR Ui, TOER
3. R LUIERERN Si La—-7 VRIS PORBERBEDO SRS ELIUOERESY
ZRNNS AL PO a) S SHOEBEEN2 7 5CTHAEAERTEETFHE UL, A—KR A
F& Si0 % 900 CULTRIGEIH1BEIE. COFEPD Si ERITHLEY F-T YR INSA
P& SiC EBR&BER LI, COEXBELILA—R/NFIIBEMED SiC ~NEELLI, O E
2D Si DHLBTHRIEHRRZ > 12 EER LTS,

@ T—/BBETHMNUAEREA—R /B EIC Si MNFEEETERETRETS T, BT
OFEHEA L4 iIERBELIRE o 7o, T B ERZES 400°CTMET S & SiC &R ER L
fro EETHRELTER UAIERHE SiC 2 900CIMA L THERMLBREI SWdh -7, YLD I E
No. B —RUBEFOHBICE > TEEUETH—A FLLEST L. L EES LECEETE R
PERTE B EMDIM ot . SIRTFORBEBLIES EH -1 MLEBEI 5 -7,

OQQDHA T, HHFEFRIEDS Z Ehbd -1,
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SiO. Fe. Mg EAHEEOEEEARY M

A correlation between structure and IR spectrum about
composite film of SiO, Fe and Mg.

OHAREE. ANE=. THERE. BNTE QLHMERET)
BEEEREEX IR . /MTRE GEEEXR
Nobuhiko Suzuki ¥, Seiji Kimura?, Toshitaka Nakada?, Chihiro Kaito?
Yoshio Saito?, Chiyoe Koike?
DDepartment of Physics, Ritsumeikan University,
HDepartment Electronics and Information Science, Kyoto Institute of Technology,
9Kyoto Pharmaceutical University

Abstract

In order to elucidate the relationship between crystallographic structures and
infrared (IR) spectra, amorphous silicon oxide film and the film which includes iron
and/or magnesium atoms have been studied on the basis of electron microscopic (EM)
observations and IR spectral measurements. Composite film was prepared by
coevaporation of SiO and metal powder from the different evaporation sources. The
spectral changes have been discussed in the relation with the polymorphism of silica

and metallic oxide.

BHEY v FRAY—ZORNENART MVIZRENS 104 m® 20 ¢ mfHEORINIEIE
BETF1TBEBEICEIZBDEEILNTWS, £, 18umfHEORNIS U1 MZ Fe
R Mg ENEIBFEICIBEEZOSNTWS, 201D, YUS 1 HI20WEELEES
WIET A S ORE ERNRROBIREZR S I ENEEIZRS TS, £IT Si0 B
TR, Si0iZ Fe % Mg MR & - 72 OFRNEIR EBIEOBRRICDOWTHEZ T /.

As deposited (Fe 40%. Si 60%) i Si0 & Fe DESETH -7z, ZORBIIRNERT
e-Z7UZARNTA MTEBNRRNER L. AUEZZESYT 300CTMRTS LERE
Si0, & 10nmA—4—@ Fel HIERN SR ZBEEEAEEML. RARNZ Y MVIZ
WEB-Z7URRMNTA FOBBARERRE—7 DA 17. 9 mITSEERRNARA SN,
500CTHI#A T 5 SIEEE Si0, B EET nmn D a-Fe,0, N SRBEREMNERL. 19.24m
WEEARNAR SN, ZBRF 1000CETMEAL TS Fe,Si0, DL S BHEERIMIE
RUBMHo%k, LENST, ERERTAESS 17.94m% 19. 2 1 mO TS ORI
THBIENHASHITR-7. Mg EOBEBRTIIMBIT X > T Mg0 BER LA, 77U R
NS A S ORI HEARAERICRIGIA SN o 7z, TNHIDNWTEHITH
LnWi&EZTS.
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Numerical Simulation for Mutual Collisions of Amorphous Ice
Clusters

OKazuhisa HIRATA and Tadashi MUKAI

The Graduate School of Science ahd Technology,
Kobe University

BEHRABREEDEEEARICEVNT. K#MHNFRTOHREEIT. KUKEQR
BEAELRT BB T, XELB/HZRLLTNS,

Feld. MD (BFBHE) EFEBEIC. (1) BB ESFRBEHDISRY —
BtoEHR. (2) 4SRI—FALEHLTHTEREIHES. O2EBHOKEZa
=23 E&aR17ULIE, ‘
Zalb—TarOBEMSHBHESEY, LIFIICITo . RUSFHEDIS RS —
RtOEEHEDL I alb— a3 EOEBRFBERERET S,

In general, the collisions of small clusters play akey role to produce
larger aggregates in the domain with a low temperature in the
proto-planetary nebular. We have carried out the two kind of numerical
simulations based on the MD (Molecular Dynamics) . The first simulation
is the collisions between amorphous water ice clusters which are
consisting of different number of molecules. The second simulation is
the grazing collisions between amorphous water ice clusters. From
these simulations, we present a sticking probability of ice cluster due
to mutual collisions and compare these results with those for
cluster-cluster collisions predicted in our previous work (Adv. Space
Res. submitted in 1998).
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How did the solar nebula produce cosmochemical fractionation?

BA £ dtk - KIEW)
Kiyoshi Kuramoto (/nst. Low Temperature Sci., Hokkaido Univ.)

Systematic variations of the chemical compositions among the chondritic meteorites have
been considered as consequences of some fractionation processes in the solar nebula. In
particular, the systematics in Mg/Al-Si/Al ratios, Fe redox states and degrees of volatile

depletion are representative of such “cosmochemical fractionation.” To clarify its causes is
important even in understanding the origin of the solid planets in the solar system. However,
it still remains an open question how the cosmochemical fractionation was induced n the
solar nebula.

In this study I present a review on this issue from the view point of 1) formation and
evolution of circum-stellar gaseous disk, 2) composition and volatility of primitive dust, and
3) gas-dust segregation processes in an accreting circum-stellar disk. I propose a model in
which the systematics in Mg/Si-Al/Si ratios and Fe redox states are a record of fluctuation in
accretion rate of the solar nebula during accretion.

a2 RI1 NEOILERER D BRI EEEDT, RERKEREZIIRTSMEMN
DHBBROEREEZ SN TS, BT MgAlL Si/Al kL, Fe OB LBETTE, EFX
HMEOEREORKEZTDOL D TFHIELFENSH] ORETHS. ZN56D
REEORRZND Z &3, KBROEAXREORFEZEETL L THLEETHS.
UL, BIRKBREEZICBVTLNIIFHLELENS RO ER Z SN ONEER
ROBETH 5.
 SEZZOMEBICDONT D) BEAAHBORMREEL, 2) BENZS X NOM
R EEFRME, 3) BEEREROBENAMBIIBITZNA-F A M EEBEOE SN
5L Ea2—95%. ZLTMgAL Si/Al tt, Fe DEBLETE D ZFHMEIT, BEEFEFH
DEBAKSEREZIIBITIEERDESEEZDREREZADTETINERET 5.

Fig.1. BEMBNBITORE CKEIDRE (EF T

Steady State . . . ‘s .
AN SN e S I S S B S S S S R ?}b@%ﬁ%) %%H%Tb;—ﬁﬁézyx ]\z)\jJXc}/:DﬁE
. H Ova SHLEAETT 2. EMF A MIE ThBEER
g ,O vapor X
5 o 4 & HO KOGEARREICLDME ONEIREETIE A
-4 } vection N )
- i N ZHDRE - KBERBENMET. BELREEY AN
g g-kcvfm v N AAOHETEERICHAT 5. BEEEEOESFI
S > diffusion 3 )
. S TOETEERELZ, BELREEBLVCO LOE
=z 3 S ¢ e 3
<7 [FE 2 4 BHEAHEREVERIT. TNEFEHABREER
S g N - . =
i N SRBEBETEEEEL 5L, IX RS MR
v L .\7;‘7‘7“1—1“3% A 515 Mg/AI-Si/Al tt& Fe DBECIBTTE DR HHISEE
DISTANCE FROM SUN (AU) HEERELUAIREENH S.
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Recent advances in light element study of meteorites by SIMS

N.Sugiura, Univ. of Tokyo

H, C and N isotopic compositions of meteorites provide valuable information
on the formation of meteorites and the early solar system. For instance, it
could elucidate thermal histories of various meteorites and heterogeneity of the
solar nebula. Here some of recent results obtained by SIMS are summarized.

1. Iron meteorites

An important discovery is the presence of a large carbon isotopic anomaly in
an iron meteorite.This suggests that although C isotopic variation among
meteorites are generally small, the solar nebular was heterogeneous with
respect to C as well as H and N isotopic compositions. It was also found that
carbon isotopic fractionation among various phases in iron meteorites could be
used for revealing cooling history of iron meteorites.

2. Ordinary chondrites

It was found that graphite as large as 50 micron in size is the major carrier of
the isotopically heavy nitrogen in many ordinary chondrites. Such graphite also
contains isotopically heavy hydrogen. The appearance of the graphite suggests
“that, in most cases, it experienced high temperatures in the solar nebula.
Therefore, it is interpreted that the graphite was of interstellar origin and
heated briefly in the solar nebula.

3.Bencubbin

Bencubbin is an anomalous chondrite and is known for the very heavy
nitrogen isotopic composition. Our SIMS study revealed that the heavy
nitrogen is present in various phases that experienced high temperatures.
Therefore, it is concluded that the N isotopic composition is due to mass
fractionation in the solar system.

4.ALH84001

ALHS84001 is the Martian meteorite which has been intensively studied for
evidence of biogenic activities. C and H isotopic compositions of carbonates

were measured by SIMS and it was found that the H is isotopically heavy.
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SHRIMPIZ K53 > RS54 bOIn-situlffi &2 Hr< D 1
~ BRI G DU -Pb4ER D HT ~
In-situ U-Pb dating in phosphate grains
in equilibrated ordinary chondrites using SHRIMP

FHERKRC, EBEFT. ORESR (RBK-8) . BHES GEX -8
K. Terada®, Y. Sano, M. Kondo
(Dept Earth & Planetary System, Hiroshima University)
N. Sugiura
(Dept. Earth Planet. Phys., Tokyo University)

Sensitive High Resolution Ion MicroProbe (SHRIMP) was installed at
Hiroshima University in 1996. In-situ spot analyses of U/Pb ratio and REE
pattern in phosphate grains in equilibrated ordinary chondrites were
performed. Preliminary results will be presented.

N#as RI1 NEEOERREZ M5 LT, AEEE NS KUSREE % LLEH
< SUBBESYIT. BIREWVHREELTERBEINTVWS, ZNETHTIMSEH
WBEEE OU /POINIV Y F72 EDE HRIZTHODNTE TS, (HZE, Gopel
et al. 1994)

19964E., ERE - O MREE 2 K1 T > B2/ HTEH(Sensitive High Resolution
Ion MicroProbe; SHRIMP)ﬁ‘T“%j(%(\_&%‘é’i’LLO AEBEZ, FIZEDNOS
(ZrSIOYIZBVT., BESHEM/ AM~60000%#T20cps/nA/ ppm(Pb) BA k% EERL
LTHh, BETHABEOPHEEZELTWVWS, ZNETEETIN—TTIE. 50
22D RRE(O 5~30 um)ZETEMN L. terrestrialia o) a > kN7 /3% 1 b (Cas(PO)),
(Cl, OH, BF)®In-situ U-PbERSHTRREEDHZ21TH> TE/. (Sano et al.
1998a, 1998b, Hidaka et al. 1998), IS DI EIGHL., BAFY 1 TORES
N> KF- b(H4, H5, H6X3
AR OBEEE S IV L DOU-Ph A
5 \‘fﬁ)&U\‘REE \H?E”it?}ﬁ_@‘f e 0.80

Té o (Preliminary?’&%%’& IZ 4558.5+21.5 Mai(20) A
— 0.75
71(’§~o ) H y—-;,(”‘
§ ///
<BEZ > 3 o =
C.Gopel etal. EPSL, 121, 153-171(1994) § : /
Y. Sano et al., Chemical Geology 065 ¥ /‘l/
accepted (1998a) /*{: 1
Y. Sano et al., GCA, accepted (1998b)
H. Hidaka et al., Geology, submitted 0.60 et e
(1998) 0000 0005 0010 0015 0.020 0025 0.030 0.035 0.040

204Pb/206Pb

— 46—



903

a2 RIA VROV I D EFELTLay R—L

A chondrule with phenocrysts of silica mineral
in unequilibrated ordinary chondrites

OREREETS, THHRE, dfffk KK -8
ORyuji Fujiwara, Norimasa Shimobayashi and Masao Kitamura
(Graduate School of Science, Kyoto University)

A radial pyroxene chondrule including phenocrysts of silica mineral in a flower shape
was observed in the ALH77214 (L3) chondrite. From applying MgO-SiO, phase diagram
to the bulk composition of this chondrule, the pressure for the crystallization must be
higher than 1Pa. Since silica phases cannot coexist stably with chondritic materials, the
chondrule can be considered to have been derived by the differentiation of precursor

materials before the chondrule formation.

2L RS54 FERESTHay FA—A 33 ) e oER2TEMREH E L, BhEN
FEE T TIEY U ABIIGFEETE 2V, Brigham et al (1986)& Ty U A& &ieay Fa—L
DHEEINTWBNR, VU TZEDHEOKRIZRE > T2, 4B, ALH77214(L3)=
Y FIA FRARIZIEFIRD > ) BEH & ETe radial pyroxene = F—/vs 1 @727

Bgank, Z0ay FA—LFOMRKIL. 22 FA—AVRREZHES—DDRLERDLEXD
N5, ERETIIZOFREDICEE L, 2022 RA—LVOREBEBERE L EERE
FEHBEBEZTo T,

DK=L, ar R4 MOEHHAKEHRBE LT, BRIZVY HICETGHKEF
STWB, ZIT, BEEFTIXERMENSLD Si OREEEN Mg LEBELTENZ 2%
BT BE, ar F—VOARBERIIBITA AN INPLOERBIZLASETIRV Y IHEEE
toay RA—VOARKOHAPEEELEX b, LEEBoT, MO L L Tid
ay RA— VORISR EDERETHY . TOHSE LIRS PMMORKS &L RIS TERVRE
Khorkd, VI ACEDREEABoEEZ NS, |

. BHRRVY HFIBBRBRICUZERERLTBY, AViZaoRIZKIY T AL)
DL PHEREIND, VI VEORESTEROF 0um THD, TORMEZERD lath &7
NHYTTZPBHTND, HRD lath DIEIZ 2~3pum THY ., ¥V I OEZKIIER D lath
OEEFMEIZH LT, EBEZZ TR, Z0L3Z, VY THEBBRIZHESNTHIREWD
LR EMPLV Y ABMETHHAREENREL. Eblzay FA—Ao V7 ke Mg0-Si0,
ZOMRDLENS VY DG OREEOENIVRL LS IPa IVEWVWEEXLNS,
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Boundary Element Approach to a Rising Plume Model

CEARZEH - e R (RK - H)
Hideaki Miyamoto and Sho Sasaki (Univ. Tokyo)

Many circular regions on Venus are identified as potential plume sites. They are
frequently associated with volcanism and broad topographic rises. A model
to explain these features should include both the dynamic support and the
gravitational relaxation factors. However, previous studies have evaluated one
of these factors separately but failed to include both of them. Based on the
BEM technique, we have developed a new numerical code for solving a viscous
flow problem with a moving boundary in gravity field. Boundaries in our
model can have arbitrary shapes, so we can evaluate the above two factors.
Using this code, we examined that the dome-shaped features will develop at
the beginning of the evolutional stage of a plume rise, and it is followed by
plateau-shaped features whose gravity to topography ratio is lower than that
of the dome-shape.

TV 2—bDEREERONEFTIR. 2 OHBEKKEE L RSEEOMBO LEREEZHES,
L LZDEIRBEFTIE. <2 MVORRIZ L > THEDSEMICZEZ 6N TVWEEEZ BN
TNBAED, MEEBCEEINDIESHZRBOEFH LEEL THEATIZ LIFE LY, B
WA X 2 DIERIZRMEET VOBENEE RO, ROETT /ML, FIGHEmERED
&9 (0, = pgh) &£V EHERIFLSRITEHZ L EZREL TV, LEALERERELSIE, 0
EEUCIZ EE L-BEBROEABRMOPDEN A>Tz, SFEINIEEIIEEICK
ERELZo>TLED ZEXRMEOV, I THEAZERICHE TE 2FiE ERERE)
PHEOTERZERIBNEIRETTNLVEEY, ZOFTERPERIERTLHZLOTE
BHEEMENERE FESHAZLIZLEY, 7Y a— A ERICEE PR IEOELEHAL L S
ELTW3B,

TRIZHEAA 2N (Y 2—b~y F) OLERIZES 7Y 2—b~y REHFOE(L
ERLTWS, BIROTZ ) 2 —b~y RBERE LTEREIKEDSL & REMEDISHBHIREL
L. WEIZRERIIEDL> TIT<, ZOFMREICBEEINIORI F—L2ROMTETH D, &
HIZERIARIBT D E, 7V a—b~y NREIZELZWEREZ-oTNE, HIRETEREIN
HHFNT = bOREOFOEHK A~ LT T D, 0L RMREOENLIT., £EOF
HOELL LN THDEEELLND,

=y dome

T TS Y :

“v‘\..r'{..-f—-»_\_‘x... Y
?\Wxﬂ_ plateau . _
Y
KA \
; } ¥ EREFEICLLT) 2 — L ERETVORERY
. RSB R, FOREERIES T 2 LAy FO
S BREL L SERLERT, EMIE F— 2k, Sk

DDA L TERR LD D,
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AFOKILEK - 7Y 2a—bDETIVEE
Numerical Calculation of Ionian Volcanic Plumes

BRERAE, MIFFER AR RFRFREERFARMRERENHLFTL)
Tomonori Kusanagi and Takafumi Matsui, Dept. Earth and Planet. Phys., Univ. of Tokyo, Japan

Recent Galileo observetion has revealed the high temperature volcanism on Jupitar's satellite Io.

It has been thought that Ionian volcanism is driven by sulfur and its compounds, but the

temperature of some hot spots on Io is estimated to be as high as ~1,400K, much higher than

boiling temperature of sulfur. We tried to model the volcanic plumes on Io based on the facts

inferred from recent observations.

HIY VABREBICL D KEHEA A DXLOE
ALY, BOTHEBOI<i2E, UANIIEE
Z R TV B BRRLICHLNIZRD D
2HB. THLEERESEXLT, AHFETIEA
FDOKILEKETNVEBESETS.

A FiTHER A BRIIE, BEAKLUESRERI L
TWAME—DORETHD. A F0KLOEED,
1979FIZRA V¥ —IZ L > THH TR/RE S NI-.
UB+HEEIIDLE->T, RAVY—2BH7=61L7%
FEND, A TBLOA TOKLEBHZOVTO
ZEHIZBIZESERY BT ohie.

Ve, i EBR, Ny TAVFERIEILZE
B, HY UVARERICE AFAERELD, 44D
Ry hRRy sz, BEM 1,500K 22
ZH5LbORH B EBHALNTR 27 (g,
Veederatal., 1994). A A4 VDO #HRITFTISKZRD T,
TDEEX AFY (RWLEOEY) Hb
e svOEHEEWD, ERDAFTOKILEKD
HBEBETHLDOTHS.

A FIIEFIRBWMBAEZZITTBY, T0D
NEITRE L 2BARMEZBVRLTERLEEZXDL
NTW3 (Keszthelyi and McEwen, 1997). A Z®
B, TORAROBEEENRICHERTIEER
AA=RBIKUFEHTHS. #oT, KLEH
DEFRE, A FDOBEE2EZ D ETRIER.
Fi, BEOAFIZIEZ S V— T2 b= ADEE
MBRODoTWNRNWE &, RETORAFEN K
BTREVWZE, =7 < PEBURSETHD Z
LY, A FITIRMBHBEROB LN TW KGRI
BRILIZER DB, FZT, A1 F0OKILERARS
ZEILEST, FHHERIZOWTRALIPDORE

PRB3ZEEHGTES.
AAOBEDFAFI 7 A BEMCHEERL X
5 LT ARBITEHEEOITT- DIE, Kieffer (1982)
DOHFETHD. ZOHRERIT, <7/ <HRER - ~
I<iBY KB V—F— HEED S5 ODREIR
FNFNEEERL, A FTOKUEBZILDTER
AHICEV o7, RIEICEDET, BRIEED
BEFEICLDIMREOFEIIBNTIE, ZOH%R
NORERERIIZVE VST IV, &3V Z,
Kieffer (1982) T, A VL&MW E TS LT3,
HBHEED~< /< 2BE LTV 5S.
FICBRIZEEOBENL, A A DO <BEIZ
BMEADEVEHEDVY 74 hTHY, KUK
X, PIRBENDIAFTTVLEMNO R 2EREY
BZLoTHBEINTWHWAZLERBLTNDS &
Ez b3, AIFFETIE, ZOHFLWAZFDKIL
DOHBIZEDSWEEAETLVEEBEL, BRTMHE
WETAVERAWEREHEICL ST, 4130k
BARIZOWTOMREEBAZEEBRELE.
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Constraint on the formation history of the lunar topography:
viscous relaxation with the lunar thermal history

Katsuyuki Ojima and Yutaka Abe

Department of Earth and Planetary Physics, University of Tokyo, Bunkyo, Tokyo 113, Japan

Topography and gravity data are obtained by the previous lunar mission. Observed lunar
admittance cannot be accounted by Airy-type isostasy model. The thickness of the elastic lithosphere should
have been increased since the formation of the moon because of secular cooling of the lunar interior.
Consequently, the topographic feature with younger age and larger scale should be less compensated. We
assume that it is because of this cooling effect that no Airy isostasy model can account for the observed lunar
admittance. We obtain scale- and age-dependence of admittance by calculating the relaxation of cooling
viscoelastic 2D half-space. We show that large-scale (about 5000km) topography of the moon should have
formed after 200 to 500 My from the lunar formation.

ABEBECLX>TAOHE - BEHERELRTWS, BRIENADT FIvF R (UF
A4 F&E/HFER) BTV —TA VY AFZ—FFNLTH, BEFR— 2T UL > THHRER
Hsk2W, 7TAVAFZV—FATRERZ I > THROEESRERLRITER6RVWL, #
B R— P ET A TRERZ L > THEBOEINRERLRITNERLR2VALTHD, ZIT,
HEORRFHICER L TAHAS L, ARFERAMIIEA KL BRI T2, RIZEAR
ENTHFBECKFEROE NI E T A VAT —ICE LIZL K R BEXBORIES 8B TIX
TThHd, ZOBRBEHOBWNIE-T, ADT FI v XV AOERKEEEFHBATIZ L 2R
BB, TN o TADHBEEREICH LTHIEZEXD N TEXELHFEENS,

RENPDHEA SN TV D IR ERIFERE LTAEZELL, R RAKFERF—
Vo KRka BRI OB RRELE OBREDT FI v ¥ UV ARTRTONEERICHE L THE,
HEBRICED L, BREShTZADOT FI v & UV REFAT BT, 5000km BEORFKE R OHHE
(A DZHHERERIST 5) F2-5 BEUBRIBRINZTER T, $Z20BFEIINENTS
HETRREINDZ ENRENTE,
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The localized admittance of the lunar gravity field and topography

(O Chiaki AOSHIMA and Noriyuki NAMIKI
( Department of Earth and Planetary Sciences, Kyushu University )

The correlation between geoid and topography on the Moon is poor for the global average. lItis
possibly due to an incomplete coverage of the Doppler tracking data. We calculate localized
admittances between three lunar gravity models (GLGM-2, Lun60d, LP75D) and the topogrphy
model (GLTM-2B) to evaluate relative reliability of each gravity model. At the low latitude on the
near side, the three gravity models show similar admittances, however, at the middle latitude, three
models are noticeably different. At the high latitude and on the far side, the magnitude of the
caluculated admittance increases rapidly for any gravity model, thus isunlikely to reveal any physical
significance.

BOENBETIL (GLGM-2 [Lemoineetal.,1995], 1
Lun60d [Konopliv et al., 1993], LP75D) &#hAzET IV
(GLTM-2B [Smith et al., 1996] ) ICIZRIkFIHTDHE
MR Sy [Bills and Lemoine, 1995] . REHED
BT —ZEEICADREID 30N 55 308 ICEFL
THY, PERECEATERANT—s82aN &
BEELGRERTHDEEZOND., EOETINMBLY
MRMBADENIZERT . £/, HIKMBEFARE
WICKBTE S hEOREEZHFANS O, HEETIV “
L3DDENFEFNOBMMLT RS vy REK B2

o, E&LL. :

- RAEZREFRA, BEARLEBIT30° J&IEHT,
FHIFRC A A REFEE 3° BEICHELT, &
W_REERBNVTT FIys U RZ&HELE. ROX
ElDIREE (30N~30S) TIE, EENBZETIVDT F

TR ELSEUTNEDS (B 1), REBDOHPEE ~100 B0 130 45 50 66 J0

(30S~60S, 30N~60N) TlE 3 DDEHIFETFINDT |~ Deagree
BT ys RABFEABICRESTNS (H2a) . LunBOd g o(p) :
& LP75D TR7 FX v o ADRIERRRETH %
MBRELPISDDAMBMEL, ETHICGLGM-2 D
EEOETIVICHEREBRITMAE W (B2b) . BRED
REIMSTBE, GLGM-2 (K YRR ETINT
HBEOICEDNDD, GLGM2 DA A FH 30K
DETRREEAEOICRY, RO—DNEWHIC o Lot
[ Neumann et al., 1996] MREB/NELHEO>TNSHEE “ Sge;Or:Z e
Zbhbd, £/, =8E (60N~90N, 60S~90S) ¥ A
DEELEDEHNT - BT, 7RIy BT 0-30E 0~60)cE57 KIyy 22
S ADRBIEERICAZ<EY, WTNOEHBET 0 ppa son s 5113

D : A TREyHRE (b) FOEE
—3 \ -
IHEFEEIMENLSTHD. 81,2 £ BISKIOVEIRIE GLGM-2,4811

RUILPT5D, S#RlT Lun60d 51T,
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Clementine ¥ — ¥ |2 & % B 7 L —4# ejecta 5345 O T
ONHER, FILMi—, KBAEZECFHBRFEN)

Analysis of crater ejecta on the moon using Clementine imaging data
Naru Hirata, Jyun-ichi Haruyama, and Hisashi Otake
(National Space Development Agency of Japan)

We analyzed ejecta distribution of four large fresh craters of the moon using Clementine
UVVIS imaging data. The analysis revealed that three craters (Tycho, Jackson and Vavilov)
have “dark rings” which are characterized by low albedo and high 750/415 nm around their
rims. These spectroscopic features are interpreted to indicate the presence of impact melt glass.
The dark rings extend about 1.2 crater radius from the rim. The impact melt glass of crater
Copernicus is concentrated within rim. We found non-isotropic distribution of Copernucus
ejecta. This result suggests oblique impact or heterogeneity of basement lithology.

TV — I ERERIRERAOMBEXE T A2EESHBEFRTO—DOTHS. UE
—hBIIITTFINE T L —F eecta RHEASNITT B I LR, IV L—FBK
DBROBMIIKELFELSTS. 4E Clementine FEERED UVVIS 77 X 5 )VF /N>
REGT—YZHNTAHAYZ L—% O ejecta 4377, FlT impact melt O 7341 DT 2 i A
T x5 & U7z D Copemican S HFE I NTWB BN FIfER 4 DO L —F TH 5.

Tycho (D=85km), Jackson (D=77km), Vavilov (D=9%m) : ZN5D&E# T L —F DfF
B 171 dark ring EIEIENBE T IV RN DE 750/415 nm OFEENREET 5[1]. I
S FERTHRE SN S ACEAEYEORRE—FHLTHED[2,3], 3wEh
7z impact melt 28 F (27 L —F BBIZEN o TWA I EERT EEDNS. 32071
— & TO darkring OENDIZV LNEBEF L2 VLV —FEFRETHH L.

Copernicus (D=93km) : Fih — #EDEFIITIE 9 B Copemnicus Tl dark ring DFF
FEZ@ED s Motz ULil, ULORFITIEE 750/415 nm OFRBEEL,
NITHTEN 5 FR I N TN S impact melt OFFEEL E —F L T 5[4]. 7z, Copernicus
Tli ejecta OBRFDEFEDRBD TRENZ ENASNITR-=. IV L —FE
TORERBEDRITENE, HLRIHDHERICLZ I L —FBREREL TS,

[1] McEwen et al. (1993) J. Geophys. Res., 98, 17207-17231. [2] Tompkins et al. (1996)

Lunar Planet. Sci., 27, 1335-1336. [3] Tompkins et al. (1997) Lunar Planet. Sci., 28, 1441-
1442. [4] Smrekar and Pieters (198S) Icarus, 63, 442-452.
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Measurements of thermal properties of the penetrator’s mechanical components; gimbals block

OTH 4. HE £F. Tk B— K . BN X Bl Kz FHU.
T3 Hf— (HEEHE)
OYoshida Shinsuke, Tanaka Satoshi, Hourai Kiichi, Mizutani Hitoshi, Fujimura Akio, Hayakawa Masahiko(ISAS),

Hirai Ken'ichi(Nissan)

In situ heat-flow measurements will be carried out in Lunar-A mission. Detailed
analysis of the temperature field within and around the penetrator is required.
We have developed a system to measure the thermal properties of the
penetorator’s mechanical component, within 10% errors. We have measured the
thermal conductance, 4mW/K, between bottom and top of rotational mechanism of
seismometers. This “low” conductance is caused by the fact that the thermal path
is limited through small contact area of ball bearing. Our result has a good
advantage in the measurements of the temperature gradient of the penetrator.

EFRTIZIE TOSHBEIENVHE—20CT. XXM —FZERVEORYEZNLO0%D
BETHBTES VAFLAEEELR, P/ 70y (ABSTEGEEL) 1. B£8R A
EEtE/KES, ETE2AVWTKEREICT2HEETIEETEEY THSA, HAKDOSEVWSE
L ZFAEANWTHEAEERORI L FII O RAEEET > 2, EXEICLXD4mW/ K&
WO EEE, BRESBNDIR., R—IIRTY 2 JEEHROEMERNNEI VD THD. R*
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Laboratory measurement of polarimetry by

asteroid surface analogue

(OMotofumi KOGACHI, Masateru ISHIGURO, Akihide KAMEI,
Akiko M\NAKAMURA, Tadashit MUKAI

The Graduate School of Science and Technology, Kobe University

The results of polarimetry of asteroids from the ground are known to show the phase angle
dependence. Through polarimetric observations we can estimate the size distribution and
porosity of surface regolith. Knowledges of incident and emergent angle dependence of
polarization are still poor.

We prepared the surface analogue of asteroids consisting of olivine particles. We measured the
. polarization of the analogue surface with changing incident and emergent angles at fixed phase
angle by using a He-Ne laser tube ( A =0.6328 u m) as the light source. Here we will show

these lavoratory results.

INZEDORABNICLZE, FORLERMES (KBE—/NXE—HBUEDLT
) ICERBFELTET BRI EAHMOSNT TINS, ZORKEDAEBEFREIRER
EOI/OVLARNINTOBEERRTZHOTHY., ZOERLYVIYU RRFD
RRSfT. ZAMAESHTEINE, —ATRAEDAHTA. EHBICHTHEHE
HICOWTIESGEFVLHMOENTIVEN, ThEZARBTRIT H0HI1C, WX
EXALVIYREZBRT S ESNA2HFABO—DOFUEY (Mg,Si0,) ZRNT
INRERUEEZBHLE, CNICHEEBEDHe—Nel—H =3 (BR=0.6328 u
m) ZBELT. ZORERICDOVTHIEAZEE LASFE. BHAZEASET
RARUEEFTED, CCTEBONE2RAERERLY. BERICLDZNEEDRL
EDZRARYEV/DEEERTT S,
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ol i (REK - B, B BE CGREA - BER) . B2 ER. BH RE
AT HE (ALK - B, T8 BN (?Hiﬁi( CfEHREry—) BHIE (?$)5f - B2
BAL ET. Tt #%. B B (A& RTE) FH EFE (RHEK-B2), BF 2 (BEX - #5)

Surface Properties of
the Main Belt asteroid 9Metis

*Hiroyuki NAKAYAMA?, Sozo YOKOGAWA?, Masateru ISHIGURO?, Yasumasa FUJIT',
Hiroshi ISHIMOTO!, Ryosuke NAKAMURA®3, Tadashi MUKAI!, Masami OKYUDO?,
Makoto SAKAMOTO?, Hideaki TANAKA®, Ryuko HIRATA®, and Akira OKAZAKI®

The Graduate School of Sci. and Tech., Kobe University, *The Graduate School of Sci., Tokyo University

3 Information Processing Center, Kobe University 4Misato Observatory >Faculty of Science, Kyoto University
®Depertment of Sci. Education, Gunma University

9Metis is one of the main belt asteroids classified as S-type with a spin period of 5.079 hours. It is
known that some brightest asteroids show a time variation of linear polarization due to a rotation of the
asteroid itself.

We made the observations of linear polarization of 9Metis from December 1 to 7, 1997, by using
eight-channels polarimeter at the Dodaira Observatory. Simultaneously, we performed photometric ob-
servations by using CCD at the Misato Observatory.

We present the results of polarization measurements from December 2 to 5, 1997, and discuss the
" surface properties of 9Metis by using the lightcurve and the rotational albedo variation derived from the

time variation of polarization degree.

OMetis |3 HELHHA 5079 BN S ¥ A T D X1~
NNV MPNERETH D, —RINERETBEROV O
DEBTRIEEORHEEFH/RESINTE) . I
ANBREDBERPICEBEL TV EEILSNT A,

Hald, RAE L REDFMEE ORISR S .
IMetis REDWEIKEZHE L2, TORKE - Bk
BEl% 1997 £ 12 B 2 B9 5 7 BITHT TEFERE
RTE&BRELHEEEY HVCE2ER L7, FEH S
12, A& ERXATCCD & Av TIHEDERA 217 x T ;
ol ’ %ime (hou?')

SENE . BAEOEE (RILE 0.84%BE 2 LIS
EEINEY 0.1%) & LEDOEE (021%) OB, Fig.: The rotaticnal variation of polarization degree
BREORERENE. BLEOEE, S /K&ﬁ Lne for 9Metis. -0.80, -0.85 and -0.90% of P are equal to
FURE OEE LB L. Metis DEHOEEIE 0.154, 0.143 and 0.134 of albedo, respectively.

HIZOVWTHRET %,

Polarization degree (%)
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INER B OMetisD 3 Bl RE

#IEIE  (RRARFEFERAFEHBRKREDEZER) 1

Ttz BELER BHEE BEIT#E WHE

(HEARFEARFEHER) 2

THEN  (BRERFESEEL Y —) 3

F W 2 (BHERF) 4 FHEE (REKRFE) S

RALXIES Rt HFHEE (ASERXAH) 6

1 Yokogawa Sozo / The graduate school of science, Univ. of Tokyo

2 Nakayama Hiroyuki , Ishiguro Masateru , Fujii Yasumasa , Ishimoto Hirosi , Mukai
Tadashi / The graduate school of science and technology, Kobe Univ.

3 Nakamura Ryosuke / Infomation Processing Center, Kobe Univ.

4 Okazaki Akira / Gunma Univ.

5 Hirata Tatuyuki / Kyoto Univ.

6 Okyudo Masami , Sakamoto Makoto , Tanaka Hideaki / Misato Observatory

Asteroid 9Metis is a main-belt object. Its semimajor axis, inclination and eccentricity
are 2.386AU, 5.578deg. and 0.121, respectively. Our photometric and polarimetric
observation have been performed at Dodaira Observatory of National Astronomical O-
bservatory and Misato Observatory in Wakayama prefecture between Dec. 2nd and 7th,
1997. Adding our photometiric data on past photometric data of 9Metis , we estimate
the axis ratio by applying the amplitude and magnitude method. We also derive the al-
bedo of 9Metis from our polarimetric data and past polarimetric data. Using both the
axis ratio and the albedo, the expected size of 9Metis is about 238 X 182 X 136km.

NEEIMetisld . FERFE2386AU, BLEMEHAS5.578° | BLF0.121, DAL ¥
NV INRETHD, FABERFEN 7V —TI30EE]L 2 B0, BVETEETEE
BFT. AHLUE RS L RTAICT, ZREEEEEE ., BT -7, 2
DEIZBIFLAZ 4 b — TORBICIMZ . BRI SN7MetisDBEET— 5 % H
WTEERFEMIEZ RE L7z & & D9Metis® 3 Btk DiRE Z KA 72,

SHILDOREIZIZNREDE A ZERETDTA +H— T OERERLEHED S HER
Mo BINREOHFMENKEDORERE & OB DOAE (Aspect Angle) * BRED 1 .
FIUIED VT REZE 4 P T % Amplitude and Magnitude Method % FiV 72, F 72/h%
EDREEDPSRDIT VAR K EOMetisDHEXTHEDP H/PZREDOKE D !‘JB# 2RO
THTZ,

SERE L 729MetisD 3 BiHLIZAS) (BRI CH#I=1.73:134 1 %), FOF A X
13238 X 182X 136km & 72 2 720
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MUSES-C3f R5M 53 Y ds (NIRS) DELIR
Near-Infrared Spectrometer (NIRS) of MUSES-C mission

REWER (FHEP) , BEE (FHDD
Masanao ABE (ISAS), Akira FUJIIWARA (ISAS)

Near-infrared spectrometer (NIRS) will be loaded on MUSES-C spacecraft. NIRS is at the
proto model manufacturing phase. NIRS can obtain the solar reflected spectrum of the asteroid
surface in near-infrared region which is useful to estimate the surface mineralogy of the taget
asteroid. Observable wavelength is from 850nm to 2100nm with about 20nm resolution. Field
of view is about 0.1deg. At the rendezbous phase, slewing the spacecraft and using the rotation
of asteroid itself, global mapping of the asteroid will be performed.

SEEPO /N ELEESE (MUSES-C) W8T E DRSS (NIRS)
i3, BERSEORSNZEEED SO RETIL PM) ZEEFTH . NIRSOE
WERIZ0.85~2.13 7 O 2 THMEEIZK20nmTH D, BEIT—FZE2DHE WNERE &R
BOSMHRICET 2ER 2B E2ENEL TS, REAIIN0LET, BT
HEINTVNBES LT T—Tx— XA TOR—LRT 3 > DEEE K 10kmD 5 13/ B
B DFEE #20mLL FOZBSMERE TRAIT 5 Z AR THS. R—ALRIT 3T
BETHOERSBSLE NKEOHEEF 2FAL T, AHERED SE~Ny ET
2D, COBREBELT, EEAVEOEMOFICETIEREEDILNTES,

PAFIZNIRS (> HER) OfEEERT.

- BlEIFEEE : 850nm~2100nm
BEESMERE . £920nm
EAIRE A © 0.1deg X0.1deg
SereZHERE - % - ERERNE (FHEK2Tmm)
dY A—4 % : EERE R A H
DEE VU R L
HASTH : SHHEL X
r—%)VF{@ : 1.06
W RNE  20%F2E
K2 InGaAs U T A A=Y
HEH:64
BEY A X :504mX100 £ m
SRR (@-10°C) : 0.15A/W@0.8 12 m,0.95A/W@1.5 1. m,
1.3A/W@2.0 £ m,0.85A/W@2.1 £ m
REE 7 L )L (@-10°C) : 0.05nA@50mV /NA 7 A EE
NEP(@-10°C) : 4*1014 WH0-> @10mV /X1 7 ABE@2.0 £m
BHIED - Ry r— U 2 BRANVTF TETE R
9?v5%:AwE?ﬁ7ﬁ*vb-7V79v€ﬁv%%%ﬁﬁﬁ(%WE&&%NW)
REAS Y T® : fifFPoFv ) TL—a VITER
+ > AT A 2 : 300mm X 180mm X 100mm (B2 EL0)
L HEERER : 1.4kg (CPUPSU/FEIEIIE X/2W)
o HEpEEES - ©10W (CPU,PSUU/FEIBRIZE H72 1Y)
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Experimental and theoretical study of reflection of solid body fragments on flat surface

=R H (BRBERF). BR B, T EE (FHENFHIER)

Shu Takagi (University of Electro-Communications), Akira Fujiwara, Masanao Abe (ISAS)

In MUSES-C mission, asteroid sample will be collected from ejecta that occurred in
~ collisions between projectiles and the surface. The sampling mechanism has a funnel-shaped
tube called horn inside which the ejecta, after several times reflection, are led toward a small
sample container. To determine the most efficient shape of the horn, we studied reflection

law of gjecta on a flat surface by experiments and numerical simulations.

MUSES-C TiZ¥ > 7V FEE LT, MEREEEBCHENL (Fedzr X2 A1)
EEEL, TOEETRET IR EEFEN ZEDDIZEBZL 5N TNS, Fv
fwwﬁﬁﬁ%iT~y&W%%@k%<20@%“:Amnfméo:@5%?—

VIERE T AV N B R &, EIICIE LK BENTRET B0 A TR
KOS TH B,

R B EDXIRBRICTIUIY U I ARHBILS B TEEINEEZRZED
i, EERAPEGCTRATAMEEEOAE - EEICED L) REERH D0 E
HOEVERDD, T TELATETERIIEEERZTY, EEEABT L IROE
B CRATIEONEESOLILZEBE L, MAT, BHERAF ORE ZHEREDE
HCOEENE L GEUTHZ 8y, ERTEONILT —F2RBTHZ L 2R AR
77
Z DFER,

1) WAEEAEGEU LB I 2 —2a it > THEERLVAELN

FERBHATER L

(2) ARA EENrLOAE) BREWVZEFEEOBEEREN &

(3) BERREZWVWIEIAHABLRFAAOHMOSHBREL BB L
RERDIroT,

AEETIE. ZORBE2BAVWEEERA OF— N TOESBDIZOWNTORBHNT
ONWTHHETHFETH D,
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RIACCDA AT & AW EE g EO B

FRERC, FFBM. BHERE, MEE(HBFKX)
Photometric Observation of Visible Dust Bands
M.Ishiguro®, R.Nakamura, Y.Fujii, and T.Mukai

1. INTRODUCTION

TE., FAVREEOBBIC L > THREME
DEBFIZOWVTRAICHEIND L HI12k-
TEZHFTH IRSIZEBH R ANV FD3
Rz, ZEMBOBRENSNRETHD LWV
BEEOL o7 [1], 2D N—FT
X9 T7THE1I1AB2HDYF4T (NTUA -
2800 m) TOEFM»S, #H EHEATHD
THER A FERHLE (EESB) (2],
FARAKIZLBF R AV FORBIZAHTT
b3,

2. RO B R

AL TIE, IRAS IZ K ABAT — & & sk
THZELIZLY, RARTRBIEINEF R K

1. INTRODUCTION

Recently, Infrared satellite have provided
the new concept concerning the origin of the
interplanetary dust grains. Especially dust
bands discovered by Infrared Astronomy
Satellite (IRAS) link their origin to the
asteroids [1]. We observed the zodiacal light
at Hale Pohaku on Mauna Kea (Hawaii,
2800m) in November 2nd, 1997. We have
found the dust bands for the first time from
the ground-based observation [2].

2. OUR GOALS

In this work, we compare our visible dust
bands with IRAS dust bands which are
reduced from IRAS raw data by using the

same procedure as doing in visible.

N REFBEBETRATWEHZ X MY RO
H&EH{To7=, £/, FA MRV FO3KT
ZER T [B] DABELE T VEE L OBk
HbiTo7,

2. RESULTS

IRAS 77— & D& H b, AIEMTEA SN
BHHER RN R, RIMETBRISh D F X
ARV REZEMBICIZERCLLDEZR TV S
LEZOND, BlZ. ETVHEOKR, K
BBBERA ¢ ~1 8 O EfHETHREIANZF X b
N2 RIZEA 622 /X2 Themis, Koronis 7
7IV—BBROFRA I RTHBZ LMD
M»oTlz,

Moreover, we calculate the dust bands
brightness by using the three-dimensional
spatial distribution model [3].

3. RESULTS

From a comparison with IRAS observation,
we confirm that the dust particles composed
of the visible dust bands are located at the
same region as those composed of the
Infrared dust bands. As a result of the model
calculations, we find that two dust bands
near the anti-solar point have origin from the
Themis and Koronis asteroidal families.
REFERENCES

[1] Low et al., 1984, 4pJ, 278, L19-1.22

[2] Ishiguro et al., 1998, ApJ, (in press)

[3] Reach et al., 1997, ICARUS, 127, 461
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The sudden appearance of Bootids and comet 7P/Pons-Winnecke

w B E

Tomoyasu Tanigawa

B ST JR I i i

Hyogo prefectural Amagasaki High School

On, 27.6 dJune, 1998(UT), The sudden meteor shower, of which radiant point was
between eta UMa and alpha Boo, was observed. This meteor shower have hardly shown
itself, since the 1927’s activity. Judging from its orbit, the Bootid shower associated with
comet 7P/Pons-Winnecke, greatly has been perturbed by Jupiter. It is the same with the
dust particles on 1its orbit.

In this work, I simulate the motion of dust particles, which is released from comet

7P/Pons-Winnecke, and explain the process of the sudden meteor shower appearance.

1998464 276 B () B\, 5 LrVEBMEIZEN AL L TEBY
WCHR4 0—50DmEMRNPHE L, (TAUC 6954, 6966) ZilbDHEIC
DWW IR #E /2 P . TP/Pons-Winnecke £E (PWEE) %2 &
BEELITHHLOTHDHEEZIONTWD, BRIIIADE, ZTOPWEEIZHE
BIAHERHITI1I 91 6FICHRIOOEEOHBLE, 19214, 192
TELHETTEBEEORBIZADE CTBAISN R Z0%, MEFOERRIIR
ZFEEThotr, PWEHEILERSAKENENTICH > T, xg@%@%
RELZIF, UEEENPRESELLCE T, REVELRBRIEZE X T
W5,

INETOMFE TR, MEHTOKEKOENEEE (TAUC 6973) ARD LI
TRY, FhiEb EIZEHE &N~ Tisserand invariant £V . SEIOFEEEED
BUEIT1 94515195 1 EEIINT TORBEREOHENGHEILLEZLOD
IEWE W) ZERBAEERICE > THERBEN TS, AR TIHAEOSE
B MEROHBRICW > mRiE %Y, MEYEOBELXHETHZ LIZLo
TEDEHLIBELHIILTNL,
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Dynamics Behaviour Micron-sized Dust particles trapped
in the 1:1 Mean Motion Resonance with Jupiter

Kazutaka Miyata, Tadashi.Mukai, Satoru Yamamoto and Hirosi Ishimoto
The Graduate School of Science and Technology. Kobe Univ., Japan

RERMZEEICIE, KBREHEREEGHHEOBMIZ, 57797 VR AV P EEb A FEEII B,
BERERDEET . ZOEBOBERMETF (B) 123, thoXERER L B, LEUSOEH) &
LT, KBHREE, R4y 714 vran—+Y /R KBEHR, o—L v n#. LrL, 7772
FURAVIMIZN Ty T ENEOHEELL, BN LEOHEELL 3RLL, FTIVT HFAL L
IZFS 9T ENBES A NOMBIEE LTIE, A4~V MAERE NRE EHE REOHELX L EET 5
ENTE D,

KEFETIE, 57T V7 vHRA Y MCBET 2 b OVEASRED S ik SN BOBEE N %, SLEE
B 23— arvEAVTHEN, FORBRYEIL 75Ty RAVMIBITAREMECERE
BEEHE L,

We study the orbital evolution of micron-sized dust particles trapped in the 1:1 mean motion reso-
nance with Jupiter under the influences of planetary gravitational perturbation, solar radiation pressure,
Pointing-Robertson drag, solar wind drag and Lorentz force. The lifetime for dust particles existing i
the resonance region to get out from the resonance point due to a close encounter with Jupiter depends
_ on the radiation pressure effect and Lorentz force on them. As the supply source of such trapped dust
grains in the resonance region,we assume the ejected debris by collsions of interplanetary dust grains on
the surface of Trojan asteroids.

We present the simulation results for orbital evolution of ejected grains with different sizes and
relative velocities. It it found that the relative velocity plays a major role for the orbital evolution of

¢jected grains.

0.4 0.4
o 1km/s O 1km/s
o e [ rkmss]
0.34 A 10m/s 0.3 N
> > ¢
3 5 &
E 0.2 ‘E 0.2
] g $
3 8
0.1 0.1
0.0+, T Y T T I 0.0 T T T T |
4 5 6 7 8 9 4 5 6 7 8 9
semi major axis (AU) semi major axis (AU)

Figure 1. P OYEADS 3=010% A+ % 100083 2 3 MEOH EE TEEFMICHL L7
BOESEELEE LB IROSHFOMNBE (ER) £ 1 HEZROE (BR) .
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ZEREY 1 Xm0 BOERHKTFYE
Radial dependence for the size distribution of interplanetary dust
A T (FERE HARRENTZER)
Hiroshi Ishimoto

(The Graduate School of Science and Technology, Kobe University)

Since the collisions between the interplanetary particles, interplanetary
and interstellar particles, occur effectively in the course of the orbital evo-
lution of the interplanetary dust cloud, the observed size distribution of
the interplanetary dust at a specific solar distance will have the infor-
mation of the collisional evolution of the dust cloud as well as the dust
production and its radial dependence by their parent bodies. In this work,
radial change of the size distribution of the interplanetary dust is discussed
taking into account the orbital and collisional evolution. Moreover, the as-
sumed dust production and its radial dependence which can explain the
observed 1AU dust flux are mentioned briefly.

BEBE SN TV IREHEOEELEFIIEREL/NKETHLLER
HNTNEY, BEOK T A XRLEEEIIBVWTHENED L ) 2E4&
TEREBEORIIESEINTWEDPEIRIZELNIIZ TV Ww, KERH
BUERAYT 427 - anN— Y VFRIZLDKBEIZEDL TY BT,
REMERLCERELOFEREIZL), 2K LTO A XohzEL s
HTW5b, T4bb, »5H.LEEICBITAREBMEDT 4 X541, K
EFMEOHEREN L OHBE & 0 B.LEEBIKER., T -F0B0EEHE
{LDEHFEEATVAE I LI A,

AHFFETIE, KAV F 407 - anN—=+ Y VIR TETTLHRERMEIZD
WT, REHERLCEBE L Offze, NHREETKER» SHET S
N—=5F - X730 AN OERZ EEFEEILEREIC L > TR 5 FEIRET
DY ARGHEHEY I 2L —2a Vo, FOER, BREPS
DHARER, ZOHLEHEEKEHRICL > T, BEOF A X5HENED LIS
LT HDPERT, 2612, IAUTHH N TWAREFEY 1 X504 »
b, FNZ2ERTLHBREPLEIRGRONE T TEEWICEL MR L
ZITNER LW I EDbhol, 2O LT 1AU TEEI SN TV A
EBREDEZLADPEERFETHA I EZRLTWVS,
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Construction of a laboratory model multi-tum TOF/MS for COSAC project of ROSETTA mission

BREE, aExE O%EEEH“}Z a AT WD E - S AT, R Roll’, H. Rosenbauer’
' f:I%Zk?‘f%ﬁ%ﬂiﬁﬁ%ﬂ%@iﬁﬁ(
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T. Matsuo', M. Ishihara', M. Toyoda', H.Ito', S. Yamaguchil, I Katakuse?, R. Roll* and H. Rosenbauer
: Department of Physics, Graduate School of Science, Osaka University
: Department of Earth and Space Science, Graduate School of Science, Osaka University

* Max-Plank Institute fiir Aeronomie

Abstract

European Space Agency is planning to launch the ROSETTA mission on 2003 to the Comet
P/Wirtanen. A miniature TOF/MS will be loaded in the lander RoLand for COSAC project.
A new multi-turn TOF/MS was designed and its laboratory model (named MULTUM Linear

plus) was constructed. We will report its design concept and experimental data.

BE
~ European Space Agency# 2003412375 LT %51 H L TW A EEHEATE Yy ¥ I v
voa v DEREBERBICE T EO/NLE TR HRﬂ‘f%WE§%n4fdﬁhun~ﬁuﬁ
%ﬁotw%.L@MS®§%mﬂﬁ B L UWEHE O RS ILIGE, (2)GC/
L AERYREE TH L. RATHERHE A ’Fw GATEL O REE, 4 F DN
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KEFEH TOZHA) OF R b EHEIZE Mars Dust Counter OFJJERT —4
Initial data of Mars Dust Counter on board spacecraft NOZOMI

Ot 2 R, BAREECEK « H), RIGEECRTUKER). B EL#F—BHEX).
FHIE@FR). BERE. ZREMIE(FHDT). E. Igenbergs. R. Miinzenmayer,
W. Naumann(X 2 >~ TEEK), MDC 7 )V —7

Sho Sasaki, Hideaki Miyamoto (U. Tokyo), Hideo Ohashi (Tokyo U. Fisheries), Kenichi
Nogami (Dokkyo U. Med.), Tadashi Mukai (Kobe U.), Akira Fujiwara, Kazumasa
Morishige (ISAS), E. Igenbergs, R. M tinzenmayer, W. Naumann (TU-Munich), MDC group

Japanese Mars Mission NOZOMI (tormerly PLANET-B) was launched successfully on
July 4th this year. A lightweight dust detector MDC is on board NOZOMI. MDC already
started its observation on July 10th and has detected dust particles around the Earth.

KEREK TOZ A (PLANET-B) . ARF(1998 Y7 H 4 H. 15 LIFICEIIL
o I, KERBD) Y TORR. FHEMTORGRAANDS X D34
EFERBEWT, ¥ 2 b EHEIZE MDC(Mars Dust Counter) PHE#E I N TV 5, il
B8 (730g) « MMFREDETHIZ T, YR MDEE - BEZHEET 5P TE S, MDC
X, 7 B 10 HicvIHER 2B LT, 7 A 13 HICRYIOMEREZRS 7 FIVEERRG
- LTW3, ZNLIES . s ORBRPEH L HORLANZER Z#MELTED., 12
HIZ 1 DREEOEHZEY V7 F IV EFTW 5,

BERX, /A X TFNVEERES T FINEGHT BN A9 E2HRET B0,
JAZXYEDTT—YE2RELTW S, HKAROEREHILES TIE. EHET
£ ZDEL RAERDYH D, TOZFH & 12 BIcizkz2En CEBPLEICIEW D,
RAF(1999 )10 IS KEBRERI#FMECTHRAZIN S,

10

| | ff& HiERFE P T D& 2 b
T YUV, M
LIRS (Il 1804
s) « HEEHLER, IC,
NC, EC Z#Nn#Fh
LAY F v LRI
—2— RSN F v
I, BFF ¥ X%
WD TF e

oflie
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BB H A4S (LIC) DEBZRRIESEDRET

MANEmE, EHEED. REH—(FET). FHER@EHX), PHBEFEFX)

Calibration Method of Lunar Imaging Camera
M. Mastumura, Y. Yokota, Y. lijima (ISAS), R. Honda (Kouchi Univ.), A. Nakamura (Kobe Univ.)

We investigated the calibration process for Lunar Imaging Camera onboard Lunar-A
spacecraft. The calculation process of flatfield parameter was examined using Clementine
images. The cumulating over 5000 CCD line must be need to estimate the flatfield parameter.

LIC (Lunar Imaging Camera)id. LUNAR-ABHBICHE#E . AREHE LSS AEZEKE
TR LEENY LETENRET/ /708 AS5TH 5. LUNAR-ABRA ¥ BEROEE
BMTHBILIPS, LICTIX 1 RTOCCDZHER L. FEOREVRRMALTHAHOEE?R
AT LICED 2MTDEBREB D, KEFETIX. LICOBBROREAEICDODVWTRET %,

LICE#ZD —RNE L, %BICETESYTA M) v 7RIE L AEROEARDP HREFIC
BERVICETAVA AN Y IRBELRD S, SPVAA M) IZ@EER. 1) 77 MR
VE—2 )4 ZDWE. 2) PUTHAOMIE. 3) odd LevenDEWDEIE, 4) 77
YRZ74—)VROBE L NS 4D0EBE» S5/ 5. 3) OFIEIX. CCOPLDT—F A
LModd - evenZ WS — R K CITDODNEEDICHELINS, 4) DT75y b7 14—)VEF]
Yid. REZACLAEIRA L CODEHEZEDRERE L ZEDEEERTH 5,

REHOEBER I EHBRTEREX

had, T LIFRICERTE-0. # 1.2 ' ' ' =65%2.5°
tCOF—YBBSEEERTILEY | g

——e=i275%2.5°

Hd. LiLO0EBEEHOA. BIHER TS %
vhZ7 4=V REEEEEZ»ISESHE ¥
WCOWTKRET 2ED -, 8O BEEBEE
DEEORE 21T\, O—h)Vizif -
MEICLAEEOEELMIXBLZ RS
”b. 729 8 74 —=)VKODAHEERDH
TIeHTEETH B, M1k, DELRK o H
B VBIZDWTILVAVIAVEE 4l
EZEZHVREULEBRO—FITH %.
17k7—UCCD® 5000:7—’( \/ﬁu-t éﬁﬁ—?‘ 0'80 20'00 4oloo 60‘00 80'00 10000
L7y b 74— )V RIZBGRICE DS CCDZ 1 ¥ &
TEDESDIIRES . TDOTA B

LICOE&IZ LT5~10 34T 3, K1, CCDORBEZ A EET7T v T«
F 7= RO BEAOKE XAHNEICL —)V R EBOWNERBER. 75 v b 74—V
STINEORENRERZZ LHEHL MIC REBEBOIZL ALV P A VEMGE AW,
Bote CNIZBEEBEDSKISE LA WEHIBEE L RN EEZEGO FHLE
BEARABICEISTERIPLETH Y. TE>/=8DT. 1LIGESIFIEWELES
FEWAEEEIIVEOEENSZ V- D% LRERT 5. KEGHXAHAD6ES, 70, 75
COBEHVETH 2, AEECIRID EOHBEETOY FLTHS,

Bic A A Y)Y ZREDFRICONT
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EAIAERA TO R DRAEIEHEEZEL

Photometric property of the moon at small phase angle

O HEETL, HEH—(TH), AHEEGAR), KMZ(FH
Y. Yokota, Y. Tijima (ISAS), R. Honda (Kochi Univ.), H. Mizutani (ISAS)

We investigated the phase function of Lunar surface at small phase angles (from 0° to
10° ) using Clementine data. We found the geological type dependence of the phase function
by analyzing images of some local area in highland and mare. We also found the wavelength
dependence of the phase function by using images of three bands, 415nm, 750nm and 1000nm.
The results also suggest that there is a negative linear correlation between the reflectance at
standard phase angle 30" and the magnitude of the phase function at small phase angles. The

complex behavior of phase function concerned with geological type and wavelength may be
explained by this effect.

VE—PEV I UVTIZENVRBONTRFANRS PVTF—F OBITIZBWTIE, £
HADEWLRIEPLETH S, BRONMEAIPEDLL L AOREERELEDL S
"o Thb, ZOEZRRTAHIIMNMHEEEE LT, 20 B4R 72 dhiI3EE
WEoTHEROOoNE, ROMNMHBRIZIZ  OMFEHEIZL - THZE S kT Tw b,
LA L., NEWAIAESE (00 ~10° ) DB TR, EEBRFT T ILEATSREE
TLPHBEEIEON T LRVORBRTH S, Thid, 07 (TEWAHEA T,
BT — BV N AHBEEPERE LRI FEVETH:0TH S, 25HIT,
BONAHBZRIIBEINERCHEICL VR T AL 0HONTE Y, HEITRRMEIC
o TWh,

FacDr7NV—7Tid, LLTFOHBIZIE > TClementine# £ B{E DM IZ L 5 B OfL
HEAHOBFZBIhoTn5,

(1) /PAEIWZAHASEE (0-10° ) BT 2EFNZEEOMNABREZRET 5.

Q) MAHBEBESH OEREGFHORELZHL 2T 5,

Q) VAR HE OMERKTFHEOREZBH L ,ITT 5,

@) BT — 5 B0 wHiR, EEICBVWTLMNAHERE FET2FEERLETT 5,

AT ERMDOMNAHREEEZRD A 72012, 415 - 750 - 1000nmD 3 DD /N> KOH
BEHV2 ODOBNHFETRIZED TS, —D2Id, EEDNAHA30" TORST
JeoR BEEEREE & O ARA TO RS EEREEO ERLEIC XL - T, MAHEA30
ICHEL LA RD D HETH B, ) —2id, 2200BL->MHAT
B SN AT 2ER L. R/ hNERETHVWTRELZVAHBE KOS5 H
EThb, BITOER, MHBEICIIBVEREKEESS 2 Z LA RENT, T/,
Bos&Es TIIVAHABEIKRECELR D, EE1000nm, fIAHA2" THI17T%DE
WAL E otz INODONARBEOMBERIZ. MHEA30° TOREEE L HE
BHbIliRwELA, T2 &3, REFEVPELNIIVMEERE TETZS
WEEENH L EEZRELTWEEEZOND,
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NOZOMIFEE A7 2 T MIC)DHERE B EIZB T 2 H/RET— 5
( Imaging of MIC round the Earth)

MHIES. BNBEF. MEE. JIREM, BIES @FK- 85) |
BARE (1SAS). FHEK (FEK-#H) | 2ofMICT V-7

T.Mukai, A.M.Nakamura, A.Inada, M.Kawamata, S.Sumikawa (Kobe Univ.),
T.Hashimoto (ISAS), H.Noda (Univ. of Tokyo) and MIC members

We present the current status of Mars Imaging Camera (MIC) on board NOZOMI in the orbit
round the Earth. During the stay in parking orbits of NOZOMI, MIC continues to take an image

to do a calibration of instrumental sensitivity, and a checking of control commands. It is found

that MIC is very healthy and shows the high quality of images as expected from the laboratory

simulation. Some images obtained during the past revolutions round the Earth are presented

with the calibration results of instrument and operations.

NOZOMIFEE DF] 1 3 B #|ECCDH A T (Mars
Imaging Camera MIC))iZ. 9 8 7HF 4 BDTH
ETLIRE, #ERB Y OB LT, SBOKBEEE
TLTwA, ZHid, KEHEILERIS, 747
KEDHEDREZITV., BEFERTIT Y FNOE
EHOEREEY LT, EBRFIHEOBHR AL -CH
DTH5,

S RF T, () 7/18-19, (ii) 7/31-8/1, (iii) 8/14-15,
(iv) 8/28-29, (v) 9/8-9 B XA AT &7z, HE
BOES DER, ZGanll BT AEES, LR
BTOMFEOHEBICNE o T 5,

920BIEND B AL ¥ FNABIZIE, BOEKRE

&%, CCDD 75 v MBER., BEHIED 7 —
YHEA*FEL TS, ZhoDF ¥y TLb—3T 3
¥ 7= 5 ORED. HIREEBE £ TOMICE B
DEEBBTH A2, BEYE LT, BEREVEE
PROBEERFBONT VS, FhbLE5bYE
TRRAY— L LTRBRYT %,

E. 9 8498 9 BICMICTHE I N/-HEk, ETORBWRSFEF—A M7 U 7T - "= AT,
REAEICA—RA M FVTREZHETD T, JAILH 5,
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A - REIZLLHBEI AT OEE

BREERESE  MIC D4

In-flight Calibration of Camera Sensitivity by Moon and Planets: the MIC case

AT L AEAMEIEE 2 BPHER S, MHERTL Y ANEEHERL . AETERS, mEENS,

[AIFIE L 134 MIC F— A

Akiko M. NAKAMURA', Tatsuaki HASHIIVIOTOQ, Hirotomo NODA?, Yasuhiro YOKOTA?,
Masahiro OGASAWARA', Juro ISHIDA’, Masayo TAKANO”, Tadashi MUKALI' and MIC Team

1: FHFE KRS (Kobe University), 2: FHEFIFFEAT (Institute of Space and Astronautical Science), 3: BB
(University of Tokyo), 4: NEC fiZEFH 2 X 7 2 (NEC Aerospace Systems Ltd.), 5: NEC (NEC)

Mars Imaging Camera (MIC) on board "NOZOMI (PLANET-B)", and Lunar Imaging Camera (LIC)
prepared to being on board LUNAR-A are both small and lightweight imagers. These cameras have
neither a lamp for in-flight calibration of sensitivity nor a target plate for flat fielding. We will report the
on going observation of the Moon, planets, and the stars by MIC and the in-flight verification of the
absolute sensitivity and the relative spectral responsivity of MIC.

KEFEERE [OFAR] BB SNKERED X T, FAIEERIEEREI N, BHEREH 2
Fi, MNIEELIIESABEVWTHEI N REEE TH S5, LA > T, BEEERE
D71z DFEMENGE R R S AR TN TV vy, D78, B TORTRER Y

7 VBEDREDIZLDED
REETIE, [OFKR] 128
I N7/ MIC (Mars Imaging
Camera) DEREO¥E FRESEIZ
DWTHIREZHRET 5, K2,
BAED 720\ ZHxfE %47 9 RIK,
BXU, KOG A~Y b
VETRT, MIC 1213, R(630 -
680 nm), G(520 - 580 nm), B(440
-480nm) 3 BOEE— FHS
HBEP, INb, AT ML
DELZLIRETHBEZ LI
L0, MXREREL L BT, N
Y FEIDHEEIZDOWT S
eI 52 x5 L TWw5,

Sd. A - EER, [BEOWREZEIZLD

S— =
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Precision of the topographic model for Martian satellites
with MIC

Masakazu Kawamata*1, Akiko M. Nakamura*1, Ryosuke Nakamura*2
Akihiro Akiyamax3, Jun Saito=3, Atsushi Nodax4 and Tadashi Mukai* |
*1:The Graduate School of Sci. and Tech.,Kobe University
*2:Information Processing Center. Kobe University
*3:Nishimatsu Construction Co., Ltd.. *4:NASDA

The surface topography of Martian satellites, Phobos and Deimos, had been modeled with their images obtained
by Viking. First, the position of crater was determined as a control point. Then the control points were set on the
surface of satellite with a spherical harmonic expansion. The 315 control points on Phobos and the 53 on Deimos
were fixed based on the Viking images. In the trailing side of Deimos a shortage of control points occurs.

Mars Imaging Camera (MIC) on board NOZOMI is expected to take the images of not yet seen areas of Deimos
in the spatial resolution of 500-600m/pixel. The whole shape of Deimos will be deduced from such new data by
MIC, though the spatial resolution of MIC is not high, compared with the Viking images.

We present the estimation of accuracy of the shape model for Deimos. The number of control points on Phobos
has been reduced by taking into account the nominal resolution of MIC. And then, we examine how the size and the
volume of Phobos would be changed by such reduction. We apply this result for Phobos to the shape modeled for

Deimos and discuss the accuracy of the topographic modeling.

KB D% EPhobos, Deimos®TIRIE, Vikinglo L > TS N-HEH G TR W THE SN TS, 3. M
Brorv—s—%arbu—nKRA LT, 2OFEE. BF. BRPLHPOSOBEHETHET S, K
12, I b= VEA Y POMBEBRT A L) ICKEFAMBROBRKEER TS, LWHIFIETH 5.
Viking D 1% 2> & Phobos T33155, Deimos TiI538a DI ¥ PO — L F A ¥ hAROH TV 5, Deimos
[Z2W T, trailingl 3> PO — VRS ¥ PAERRL TV 5,

KEFEEE [OFAR] 12, ST 5 Mars Imaging Camera(MIC) T i . Deimos D K #x % F H =
500-600m/pixel DFREE THIET 22 LHF SN T 5, VikingD HE I X THREESRV 2O, #Hi:
WELNLI FPO—= VR Y MOBIIDZVWEZEZONED, Bl TWEI Y PO— VRS 2 b
EEDETHWAIET, EROFREZDTKDEL I ENTE S,

ZZTMICIZ X BB X o T, DeimosOFRIFEED EDREM LT 50 % . PhobosDFZIKET I %
WTHTNS, BRRYIZIEPhobos® 2 > PO — VR A ¥ FO¥%E . BEFDODeimos® I Y O — LKA ¥ k&
MICTOBREEIHULTES L., kK& &, KROBENFEIENMT IOLEEN KDL, ZO#FRE
DeimosDEIREFNVICHEA &E, BELHL %,
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The observation of interplanetary dust tube
by using CCD camera

Y.Fujii!, M.Kawamata', S.Sumikawa’', R.Nakamura’'. M.Ishiguro'. S.Yokogawa®, T.Tanigawa".
A.Inada’ and T.Mukai’

1:Kobe Univ., Japan. 2:Tokvo Univ., Japan. 3:Amagasaki High School. Japan.

The most of the interplanetary dust comes from asteroids and comets. The dust grains produced by
collisions between asteroids form the “dust bands”. The um size dust grains blown out from the comet
by solar radiation pressure forces are seen as “dust tail”. On the other hand, larger size dust grains form
the “dust trail”, a tube-like structure along the comet’s orbit. The meteor shower occurs when the Earth
enters into such a dust tube. At that time, dust cloud inside the tube can be seen from the Earth.

One of the comets with such a dust trail is P/Tempel-Tuttle (P/T-T). This comet has a period about 33
vr and associats with Leonid meteor shower, which appears around November 17th. In this year 1998.
the Earth will pass through the P/T-T’s dust tube after the comet came back to its perihelion. From
the study previous occurance of large meteor showers, an active shower is expected in November 1998.
We present a plan to detect the dust tube associated with Leonid meteor shower by using a cooled CCD

camera on Mauna Kea in Hawail.
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Europa £MBREI v ¥ a VBRH 1

The feasibility study of the Mission to Europa 1

OXBERA (KK BH), EAZEE GEKXK B)., #FE (X EREMD . FRUEzE GEK/HERER) .
BAEE (NASDA) . FLAE— (NASDA). FEZHL (JSF). REFAI (NASA/JSC)
Yuki O’MINAMI Hideaki MIYAMOTO(univ. Tokyo),Kiyoshi KURAMOTO(univ. Hokkaido),
Hiroaki AKIYAMA (univ. Tokyo/Nishimatsu Construction co.,ltd.),
Atsushi SHIRAISHI, Jun’ichi HARUYAMA(NASDA ),Jun-ya TERAZONO(JSF),Hajime YANO(NASA/JISC)

Geological evidence suggests the possibility that a liquid ocean exists
below the Europa’s icy crust and the crust is under convection. If the
ancient microbial life exists in the Europa’s warm ocean, it might be
carried to the surface by upwelling flow. In this study we estimate the
time scale of the transportation of life bodies from the bottom of crust to
the top and the degree of denaturation by heat in the ice and by cosmic
rays on the surface to find the possibility of life on the surface of Europa.

RKEMBEEFEN) VFILLHHMEERIL, =y 3RE CKBOT) &, A< e biividE
BV TR OESFEE L TO R E2 TR L TWe, £, BAFER LT — 2 b ENEEET
50T 2ot T SRBRECELZBRELRIEL O 2LOOEHITNANAHEINLTND
2, BJRE LT e SEERBOER TRV -8 . BEREROBETRIN X -2 ERE
FBENB, T UuSNEHOEBNVEOFEIL. TIEMEZBEONEERS D, £, HEEREND
HREOKOBTOBMEHAERL T 2 —L BB o TV AN A RET ZMF LRI N, =
NHEDOZEELY, KBOMBIZE > TR TROWEN EMBEZTHELLEERBETERL, REK
BIIABERTIORBERRTELARERD D, €I TAMETIE, TV o OBENLKE
DEIZHELTEKD, FRIIHL, BRICE > T TEDEPRE~NEINDETOIA LR —L
EREbo7, BRI, £E0KBFRE LT MICT T 2EEMERY. HERETTHERICELY
EREOSFEEN EORERBINZDEERET S 2L T, RETHRESRSRZ AV EYEENE
DOHERDEDIIIECERECES D LEERBNLEN, Tz, EMERERIBEREINIETITRED
REEDOEMERCIEEZIT TV AP ERSNT, EEMREEL Y 21To7%.

RIZHER DBFRD S LA ) —%8% 2000, SKEDE X% 10kn (R.T.Pappalardo et al. 1998) &{X
BB, TOT k BEHE, b EKBOES L LTRHAOEEX v~kRa*’ /b L AL BL. £
BIINERZ A LA —VEI~5 FELRD, -60CORET TIL 1| TEREOREMBEEIRRDN
BN E DRFERERDHY . LVBIBREGEOCHBRER THIEE/EREDHERKIITEFL. Xt
SFEMEFBAWEEETORBE+LFERTH D LEZOND,

-71-



934

K—KFZRTO~T<7ZFE 0 DEIL
— 7 123D cryovolcanism ~DHF —

Solidification of Water Magma Chamber
— Application to Cryovolcanism on Europa —

OPMIMET Gk - 8), WERF Bk - H), ZEBER G- 5

Yoshiko Ogawa, Yasuko Yamagishi, Kei Kurita
Department of Earth and Planet. Physics. Univ. of Tokyo

It’s becoming clear that cryovolcanism once existed or still exists on Europa.
Liquid water magma must go up through the solid ice crust to reach the top
surface. Some driving forces are needed to overcome negative buoyancy. We
model the overpressure associated with solidification in water magma chamber.
We estimate its magnitude and explore the specific conditions for cryovolcanism
on Europa.

 KEET T a 3K - e S OEREFE BTN ERFEET
Do ADFENEZFDREK F<iioktizk (VY R7=27) #%EHFF
DD, TN LBEOH 2B NPV ELRD, BEETED
FRE LT, K =7 ~DRIGITH S BEERBA, liquid source zone TDIBFE!
FEORE, BECZEZLNTNDS, ZITEREDIDTHS, v/~
RV ORI BRIEOREIZEBEL, TOREZIDORELY 21T
o, KHMBRDO T~V ZRETHZ Lid. NEBBOELD &K
REEZATWLAREENPDDEY THD, L~ <EED A
E»bOmHAEZ T, FBELIZ X » TEBOBEN L -BEAENERY DK
EHEZEHEHL, K-~ < LTH E~NEBHIES, 20 &5 IZEEH
¢ LTOBEEEZRFES D Z & T, cryovolcanism OFERDZDITHME:
RIEEY OFETHIERE, ZOVA XHKEMZL S Z L BRFEET
HbHI LhRbhrol,
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Linear analysis of instabilities in the solar nebula due to the shear
motion in the direction of the rotational axis

B £ (k- )
Minoru Sekiya (Faculty of Science, Kyushu University)

As dust aggregates settle toward the midplane of the solar nebula
the rotational velocity of the mixture of dust and gas near the midplane
becomes faster, since the effect of the gas pressure gradient becomes less
important. Then there arise shear motions, which may cause instabilities
and turbulence in the solar nebula. In this work, linear analysis of the
instabilities is made, by treating the gas and dust as two fluids. |In
order to make the analysis simpler, some assumptions are made: (1) the
drag coefficient in the direction of rotational axis is assumed to be
infinite, (2) the effect of the Coriolis force is neglected. It is shown
that (A) the mixture of dust and gas behaves as one fluid as long as the
 typical size of dust aggregations is much smaller than a critical radius,
and (B) the time scale of growth of the fastest growing mode is on the
order of 10 Keplerian periods. It is considered that the Coriolis force
may play an essential role, thus further analysis which incorporate it
should be made in future.

&2 MENKBEREZOFLOEICEAN S TEERT 5(CONT, ROEMEDS X
PEHZRDEBEYMDAGEEERBRECLES, LOLSDEBHREDERDOHENRY R
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DEMFHEERKET S, (2) JVFVHOHREERT 5, BREARDELS
(CEo7z: (A) BBIBRERLIVT > ENESOFT I MECIEWLTIR, FXbE
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BEREENH B DT, ThHEHTCENTER/RT ILENDH S,
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Nebular Gas Flows around a Protoplanet

O FA7. 5 M—8 (&K - #)
O Takayuki Tanigawa and Sei-ichiro Watanabe
Department of Earth and Planetary Science, Nagoya University

We investigate gas flows around a protoplanet in a gas disk with Keplerian rotation using
2-D hydrodynamic simulations in order to understand the origin of the angular momentum
around the Jovian planets. We find (1) there are two quasi-static solutions: Prograde and
retrograde, (2) the retrograde solution changes prograde solution when the core instability
occurs. This change is consistent with the prograde rotation of the Jovian planets.
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Torques between a Protoplanet and a Protoplanetary Disk

gt (RIK - #13%), Z@f— (NTT7— 2 81E).
MM, FHE GRLK - #)
T. Takeuchi (Tokyo Inst. Tech.) K. Miyoshi (NTT Data Corp.), H. Tanaka and
I. Ida (Tokyo Inst. Tech.)

The gravitational torques between a protoplanet and a protoplanetary disk are calculated
through the three-dimensional hydrodynamical simulations. If the mass of the protoplanet is
small enough, the torque increases proportionally with the square of the mass as is
predicted by the previous linear theory. For a large protoplanet whose Hill radius is larger
than about the disk scale height, i.e., larger than 10 times the earth mass at 1AU form the
central star, non-linear effect reduces the torque from the value proportional to the square of
the mass. Because the reduction in the torque by the non-linearity is not significant for
small planets, the small planets would migrate rapidly toward the central star during their
formation stage.
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~ Miyoshi, K., Takeuchi, T., Tanaka, H., & Ida, S. 1998, ApJ, submitted
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Temperature distribution of a protoplanetary disk in the final

stage of the disk formation

OfH & (P RXREARRFEMER). Pl &K (BFKEER).
PEARE (RERFEYEEH LY 5 —)
Akira Iida (The Graduate School of Sci. and Tech., Kobe Univ.),
Yoshitsugu Nakagawa (Dept. Earth and Planetary Sci., Kobe Univ.),
Taishi Nakamoto (Institute of Physics, University of Tsukuba)

We numerically simulated accretional shock heating in a protoplanetary disk by
using 1D radiation hydrodynamic code. We assumed slab symmetry and adopted
mirror boundary condition. Then we caluculate at each planet’s orbit.

We consider the case that a radiative shock formed by steady infall of interstellar
materials onto the solar nebula at the final stage of the disk formation.

As for initial conditions, we use the nominal solar nebula-model (Hayashi 1981) for
the disk, and the analytic similarity solution of gravitational collapse of an isother-
mal gas sphere (Shu 1977) for the infalling gas.

BREOGHENS . bbb OFBKERPEO PO AN 2 EERL -2
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Martian Early Thermal Histoly - Cooling Effect of
Impact-Stirring

TR, mHFER (K- #), 84 (JbK - KEH)
Hiroki Senshu, Takafumi Matsui (Dept. of Earth and Planet. Phys., Univ. Tokyo)
and

Kiyoshi Kuramoto (Inst. of Low Temp. Sci., Hokkaido Univ.)

During the accretion stage of a planet, impacts of planetesimals heat the interior of the
growing planet. However, surface layer of the planet is stirred violently by impacts and
this results in transfer of a large amount of thermal energy from the interior to the surface.

It is specifically important for the early thermal history of Mars to estimate this effect
exactly. On the basis of recent understandings of impact processes, the previous study by
Coradini et al. (1983) estimated this effect too large.

In this study we re-examine this effect and present some numerical results for early
thermal history of Mars.
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Dust Particle Settling in Protoplanetary Disks

around Young Stars in Binary Systems

Veig BT (fR RERFER B ARFEAT7ER)
Yasuko Sato (Graduate School of Science and Technology, Kobe University)
Bl R (I RFEFNBIRRERFH)
Yoshitsugu Nakagawa (Department of Earth and Planetary Sciences, Faculty of Science,
Kobe University)

Recent observations provide evidences that many young stars in binaries are accompanied
by disks. We parametrize the settling degree of dust particles in the disks and calculate the
spectral energy distributions of such young stars with disks to study the internal structure
of disks in binaries and possible formation of planetary systems. From the results it is
- found that in close binary systems the disk masses are relatively low and settling of dust
particles hardly occurs as compared with disks in wide binaries or those around single
stars. This is attributable to gravitational perturbation from the companion star.

REDEEITIE, EERE R TEVCEICIABEZEI LOPSEHERINTVWE, £2T
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Orbital evolution of asteroids during dissipation

of the solar nebula

EIRERTFC, #EE, HREN GEERLEKRY)
M. Nagasawa, S. Ida, H. Tanaka (Tokyo Institute of Technology)

Observations of asteroids show they have large mean eccentricities and
inclinations, which can not be explained by planetary perturbations. These
large eccentricities were explained by the idea of the sweeping secular
resonances, which occur during the dissipation of solar nebula. We have
studied three-dimensional orbital evolution of asteroids with uniformly
dissipated nebula model. In this case, the asteroidal inclinations were
not pumped up, since the location of the secular resonance, which related
to the ascending nodes, did not path through the asteroidal region. This
time, we studied the orbital evolution of asteroids with the nebula model,
which dissipates from inner side, and showed that the inclinations of
asteroids were pumped up.

INREFICIE, SEEOE, BEEERATEONREFES CFEL TR A,
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Lunar Accretion from an Impacted-Generated Disk

INRIE—ER CRAARETIL) - HHEK GRIKHE) - B8 E—B GRR#&E XL
Eiichiro Kokubo (University of Tokyo), Shigeru Ida (Tokyo Institute of Technology),

Junichiro Makino (University of Tokyo)

We present the high-resolution N-body calculation of the lunar accretion from a circumter-
restrial disk of debris generated by a giant impact on the Earth. By using the special-purpose
computer for N-body problem HARP, we use 10000-30000 particles for the disk. The typical
outcome of the simulation is the formation of one large moon on a nearly circular orbit just
outside the Roche limit. This result hardly depends on the initial condition of the disk as long
as the disk is compact, in other words, most mass of the disk exists inside the Roche limit.
Our result shows that the time scale of moon formation is about a month. We also discuss the
evolution of the circumterrestrial disk in detail.

- BoREE L CGEFAE N REKREZ (Giant Impact) FLIZEDWT, ERHZEICL VRS
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High-resolution observations of protoplanetary disk around
a protostar L1551 IRS5 with "Rainbow Array"
CEERRELXXAFINL). ENEEEER). IR FELRIEHDL)
M. Momose(NRO), Y. Kitamura(ISAS), R. Kawabe(NRO)

[Abstract]

We have made aperture synthesis observations of the protostar L1551 IRS5 with
"Rainbow Array" that consists of the Nobeyama 45m telescope and five 10m dishes
of the Nobeyama Millimeter Array. Continuum emission at 135/147 GHz originating
from the protoplanetary disk around IRS5 has been imaged with a synthesized
beam size of 2.0" x 1.0". The emission is elongated in the direction perpendicular to
the jet ejected from IRS5, and its size is 2" in diamter, corresponding to 280 AU at
the distance of IRS5. This size is consistent with the disk radius which had been
estimated from gas kinematics in the infalling envelope.
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Dynamical Characteristics of Lunar Penetrator
H. Shiraishi, H. Mizutani
(Research Division for Planetary Science, Institute of Space and Astronautical Science)
K. Suzuki

(Department of Aeronautics and Astronautics, University of Tokyo)

An understanding of the bulk density of the lunar regolith and any layers present could be of
importance to the interpretation of data gathered by seismometers and heat-flow probes on
LUNAR-A mission. The deceleration profile with impact accelerometer can characterize the bulk
density or porosity of granular media such as lunar regolith. ~ Using acceleration records and a
numerical simulation code, we try to investigate the penetrator movement into the layered soil
target. '
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MEEF—ENEDTHIEEAOND, EHRR FL—RICEEB SO S IEREE
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Current status of MUSES - C mission

Al Fujiwaral) and T. Mukaiz)
1) Institute of Space and Astronautical Science
2) Kobe University

MUSES - C is an engineering mission to develop key technologies fo develop future advaced
sample return mission from planets.It will be launched in 2002, samples surface materials on a
near-earth asteroid 4660Nereus, and brings them back to the earth in 2006. Current status on the

mission scenario, mission instruments, ans future schedule is presented.

MUSES - C 13455k DAAREYEBREY > TN & — VITEA TOLEABREEKTH 5.
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Experiment of sampling mechanizm at zero gravity environment.

wWEE (FHH) , BEE FE . BANE (FEH
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Masanao ABE (ISAS), Akira FUJIWARA (ISAS), Sunao HASEGAWA (ISAS),
Satoshi NONAKA (Tohoku Univ.), Koichi OKANO (Tohoku Univ.),
Naomi ONOSES (ISAS), Takanori SHIMADA (ISAS),

Koichi MORIGUCHI (ISAS), Kazumasa MORISHIGE (ISAS),
Yasuhiko TAKAGI (Toho Junior College), Chiyomi MIWA (Nagoya Univ.)

MUSES-C launced in 2002 is a world first asteroid sample-return mission. The sampling
mechanizm is adopted following unique sequence. At touchdown a projectile is fired toward the
asteroid surface. The ejecta from the projectile’s impact is funneled through the megaphone-
typed horn and into the sample cather. They can perform automatically in short time and at low
gravity environment. We tested a proto type model of sampling mechanizum at a low gravity
environment using parabolic flight. We confirmed that the mechanizme was normaly worked
and could collect the fragments.
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Laser Light Scattering Properties by Rough Surfaces
OA. Kamei, A. M. Nakamura, and T. Mukai
The Graduate School of Science and Technology, Kobe University

We have performed laboratory measurements of light scattering by rough surfaces to investigate
the scattering properties of the surface with regolith particles such as asteroid surface. By using
alumina (Al,O,) plates with different surface roughness and particles with different diameter, we
prepared some two-component surface models consisting of a layer of particles on the plate in
order to simulate the small asteroid covered with thin regolith layer. They were illuminated by a
He-Ne laser (A=633nm) and the reflected light was detected by a photomultiplier. Here we present
the results of photometric measurements by such rough surfaces with changing the thickness of
particle layer and the phase angle. We compare our results with a theoretical model and summarize
how scattering properties depend on the thickness of regolith layer, the size of regolith, and the
phase angle.
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Importance of Olivine in Space Weathering Suggested from the S-Asteroid Reflectance Spectra

OEHZ5L 42 & K& (Takahiro Hiroi* and Sho Sasaki)

Abstract: Although the cause and process of space weathering are not completely known yet,
correlation between the inclination of the 1-pm band and the 1-pum/2-pm band area ratio of the S/V/A/R
asteroids suggests that the more olivine exists, the more space weathering effect occurs. It is consistent
with a laboratory simulation by laser irradiation (Yamada et al. 1998) that olivine shows much more
spectral change than pyroxene after the same amount of laser irradiation. This evidence must be a key
to the cause of space weathering.

SEUNRE DO AR SERARF AT ML RN 7 BIBHAIRR IR E 17038
IO AFRITR Y, Gaffey (1993) i, 13720 N RO FLER B -TRE, BITIIIZ
2R a NUREDERERESE/NRE BLOV/A/RE/NEBICBL THEL, TNHE0H
L=, FHELERIICEL T, 17V RICELLOERITIE, MEREPRKENIEE 1IN
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1‘:5 \J%a%ggfb&?‘% Hiroi and Takeda (1991) IZB W Tb A T ADBERIIELEZZIT TS
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RoTET, FHBLEAORELLL T A - A DFELLOMEEER Tz, TORELT
K THb, ZOR%RDE BMNHL T ADREY (Area2/Areal 23/hEW) IZEFHBUYLIEA
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A recent international tendency of fundamental problems

concern to “Space quarantine”
NBEEY CERTEKRSFE)
Junpei KOIKE (Tokyo Institute of Technology)

ABSTRACT

¥e have studied on the ability of living organisms to survive
under simulated space condition. A subject is not only restricted
to an academic curiosity, but concern to “Space quarantine” which
prevent to the contamination of extraterrestrial circumstance by
terrestrial microorganisms carried with spaceprobes and the conta-
mination of Earth by any mutated toxic microorganisms carried with
astronauts. In this presentation, 1 will show you a recent intern-
ational tendency of fundamental problems concern to the space qua-

rantine.

i

KX @R TV BEBFHEHRECOMAEMOEEERET-TE 1k, &
OEBROHN G AL BICFEBNRBEGL T TR, HENE [FHRE]
DEEZEATVS, FHEELIFHEEBRL O L 3REOMAEYTE
Geabhilbd 3 L EFHRITEREC L 2HMBRBEEOMEMBELROB;IE &
WO BMADOHBEZEKL TWL 5,

T, FECITODUTOLAIREERICELN->T, BEBOEESHEN
EEMNREEMEE LT/ o - XTy 73 TETVLE, AWMERZ., AF
TRZEETHEINAL3 2B COSPARTHEINLAREZ LI,
COREICHT 2 BEHOHHEZDOHKRITOVTARS,
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Europa £ EEFTHE

Mission to Europa and Search for Its Possible Biological Evidence

OfkiliEs GEA/MERER). BREE (NASDA). Filfi— (NASDA).
HZEEW (JSF). £BFAl (NASA/JSC)., BA&ZE (dbK).
FEAERE (EA). KEEH EKR)

Hiroaki AKIYAMA(Tokyo univ. / Nishimatsu Construction co.,ltd.),

Atsushi SHIRAISHI(NASDA), Jun’ichi HARUYAMA(NASDA), Jun-ya TERAZONO (JSF),
Hajime YANO(NASA / JSC) ,Kiyoshi KURAMOTO(Hokkaido univ.),

Hideaki MIYAMOTO(Tokyo univ.), Yuki OMINAMI(Tokyo univ.)

Recent close encounters to Europa, a giant Joviant satellite, by the Galileo
spacecraft suggested that there might exist a liquid ocean of H,O in Europa. It can
be assumed that Europa, like the Earth has the biological systems under its sub
surface ocean that marine organisms consume chemical nutrients released by
geological activities even though there is no sunlight. The purpose of this paper is to
introduce conceptual and feasibility studies of a spacecraft mission to explore
Europa's sub-surface ocean. We search for the possible biological evidence through
the observation of traces. We analyze the scientific rationale, the methodology and
the instrumentation of our investigation held in this mission. The designs of
spacecraft and mission profile will also be reviewed.

DET & ) KEDEE Europa (&, ZOMEOKBE, SKOTICEND LD TIIhVrEE X

ENTE, BE, 7)) VAHEERIC L S5 EHIIC
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37 4 V% — % Vv 72 Mars Imaging Camera CT®
KERBMOHTE - FFEOEB
Observation of Morning/Evening Fog on Mars

by 3 Color Filters of Mars Imaging Camera
OB &, B8 B, mHFE (FERK BR)
(OA. Inada, A. M. Nakamura, T. Mukai
(The Graduate School of Science and Technology, Kobe University)

Although the channels on the Mars implies the evidence that a lot of
waters flowed on its surface in past days, the water detected in the current
Mars is clearly deficiency, compared with that in the past. The question where
the past water has been is one of the most important subjects. The observation
of Martian fog on the surface will provide useful information to examine the
:ransport of water between the regolith and the atmosphere. Mars Imaging
Camera onboard NOZOMI will begin its observation from October 1999.

The camera which is suitable for the detection of the morning / evening fog
“in the low latitudes has three color filters . We will present how the scattering
‘ight changes with phase angle and wavelength, assuming the density and the
particle size of the fog.

KEOHFAIEEI TN H -7 2 L 2RET 505, HAEBETE 5
KISBE DK ERZFDDTPRKEZDATH Y, BEROKDITH %
HOPIITAHZLEIRELMABETHL, KEXETRETLHOHE
HiEKBEEmMERREDBICBIT 2 OROIERBERZ ML TFHID &2
0%, BUEIEHI A v 1999410 F 20 5 K2 JE [ #E b TEE T O
Vars Imaging CameraMIC)I3 =1 7 1 b ¥ — 7R(630 - 680 nm), #%(520 -
580 nm), (440 - 480 nm) T L., KEEHMIROEAE - FZFOEEITE
LTWwd, AR TRABRFOFEE, K141 X2RKE L7250 RKE
DM FE., &7 1 Vv5 —THRE L LS DOREBEDENIZD
fET LA R BN %,
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IR1% & © 2R EGR O

BIMER !, BEEKS, i RN 2, AHF £
LHAEKR - B 2HFR - BRLEL Y - 3RA - H -

Assessment of Efficiency of Compression Process for Images
taken by Mars Imaging Camera(MIC) on board NOZOMI

S.Sumikawa!, H.Noda?, R.Nakamura® and T.Mukai'

1:The Graduate School of Sci.and Tec..Kobe Univ. Japan. 2:Information Processing Center,Kobe Univ.
3:The Graduate School of Sci., Tokyo Univ.,Japan.

Mars Imaging Camera(MIC) on board NOZOMI has the RAMs of 1 Mbyte to preserve the
image data. Consequently, it can keep only 1 raw image with a size of 1024 lines * 1024 pixels
or 16 raw images with a size of 256 lines * 256 pixels. To reduce the size of memory for
storeage and the telemetry time for transmission, MIC has a function to make (non-reversible)
compressed image based on JPEG rev 5 algorithm. An image compression chip designed by
MATRA MARCONI SPACE,FRANCE is used.

We compress the raw images taken by MIC near the point of perigee in 19th July and 9th
September,1998. Referring to our assessment of compression process. we will propose what order
of compression ratio shoud be set for the images planned to take, concerning Martian clouds,
polar caps, surface features, dust rings and its scattering properties.

KEEREE [OFA] 1THER SN TS Mars Imaging Camera (MIC) 1. %% SN CEHR
F— FRFEDT-HIZ 1 M byte DEBEFEXFo TS, ZOFETIE 1024 lines X 1024 pixels
DEE% 5 1K, 256 line X 256 pixels DEETIZ 16 LLARETELR V. Z00H, BEROK
FEEEAEL L, EEERHEES T, MIC TREBEDOEMHEIT2bNS, JPEG rev
5 7 NI RALIZEBEHT v 7 (Image Compress Module:MATRA MARCONI SPACE France
BE)ICE D, BRERIELETER CGETE) sk,

FIT.MICIZXBHBEIZLI-oTEONLIERNLEORETHETETH LD ERETT L. B
BIcik7TE19HE 98 9 BIEEEETRESNAEBGT — ¥ 2 ERICIETHEERE ST,
FOEBULER,S . KEOERRT., EHOBM. ¥ A ¥/ 2 EOBMNEOFRELE
BEHRIIOWTHR L S,
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Dust Analyzer with time-of-flight mass spectrometry
on board spacecraft

Yoshimi Hamabe, Sho Sasaki (Geological Institute, Univresity of Tokyo)
Tohru Kawamura, Ken-chi Nogami (Dokkyo University School of Medicine)
Hideo Ohashi (Tokyo University of Fisheries)

We are aiming to develop an impact-ionization dust analyzer with TOF( time-
of-flight ) mass spectrometry in order to clarify chemical composition of the
impacting dust particles as well as dust flux, velocity, direction, mass and
1mpacting time.

Now we produced a linear TOF mass spectrometer and have preliminary
experiments with pulsed laser irradiation. Ions are ejected with different initial
energies from the target, so we develop an ion mirror to cancel the difference in
time-of-flight, where the parabolicequipotential surface not only reflects ions but
also focuses them in perpendicular to the system axis. In the future, we will
examine a prototype of reflectron mass spectrometer and show that we can
- achieve higher resolution.

FEHEMIIFETAIA MDD 7T v 7 A, H253ERE., RRAE, EEZITT%
EESHERICIDZA MO ETHOLLIITAIEAHE L7 TOF (time-of-
flight) BEBOMBORIEEITR > TWw5,

IE. EAE TOF 2H W TSNV AL —F —BENI L A 4 4+ U EEDEBEBRIZD
WTHRA T o TWwhb, VLW —HBEDOEE, =7y FDOEETALAF N
BB LANTE-2F-TBY, AERKOY 7y MIBFHTEEOL —F—1F
RHEE, ¥—F7 Y POHBEICI > TLFDIESDEIZEVWDELL, FOFF A4
CEMELZOTIEZOELDEEZFBIHT IENTELW/D, AL 7 ¥ —~D
FLERFEICREREVAE L., SHELKRY, 22T, iz VF—DiI6D2%
HWZBZENTELLIIAF VIEDOHEICHREMZA TS, EHRE TOF TL —
F—BE LT ALE—DEL FIZOoOWTHEIrD B2 ERIIEE ST TA 4 >
rRETsEL) 7L bu s ERERHWTO 2 4 70 TOF T, L ¥ —
DIECDEEMRDIENTE, DMEFMLET A ETRT FIIIE, 44
YRR - RETAEEEMEESE L. IV Y —EHTA 4 2 R ZEHIIIUR S
B, SOUEBVWERSHRRTHEAIZLHELT S,
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SFU #2 L OBEERERERTERE®R)
- =3 RILaHA - STTRIHT - BIEERR- -
Post Flight Analysis of Hypervelocity Impact Signatures on the SFU Spacecraft: Part 3
-- Three Dimensional Analysis, Elemental Analysis and Calibration Tests --

OZERMIE (FH) . KEA (NASA /ISC). #l)IIfikz (HRAEET) . S.P. Deshpande

(Deutsche Morgan Grenfell) . M. J. Neish (Fiififf) . RKREEZEHH @HHH
(OKazumasa Morishigel, Hajime Yano?, Yoshiyuki Maekawa’, Sunil P. Deshpande“, Michael J.
Neish® and Seishiro Kibe’

1) Institute of Space and Astronautical Science; 2) NASA /JSC; 3) Nihon University; 4) Deutsche Morgan
Grenfell; 5) National Aerospace Laboratory

We measured 3-D morphology of hypervelocity impact craters on the Teflon radiators of the SFU
spacecraft by a scanning laser microscope and a X-ray CT technique. We also performed impact
calibration experiments using a two-stage light-gas gunat ISAS and a van de Graaff accelerator at HIT
in order to reproduce impact crater profiles formed in space. Asaresult, the depth to diameter ratio
of these impact craters constrains bulk density, velocity and size of impactors, which are
complementary information to elemental analysis regarding origins of the impactors, namely
meteoroids or space debris.

1996 4£ 1 B HAEF ORINE A T# 2 SFU DS HIBRNIFE U TLR. 28 m* DRE
EEMNSATAOA REAR—ZAFTTYMED)ZEEET 3K 50 um LA EDBE=E
BREN 750 BEEI N, FZFEIE. NI L —F—0 3 RTERNSE R OY)
CBiER (P X BE. B LHERHR (GREE. AR THNEEA D R
2. BBYOTRSMER@HICHAT2 Z LIk > T, BRYDOEREZ M&D IZ57
L., MBEOVA X0HeRDBIEZENEL TS,

$RFEET 70 HEM (SSM = Second Surface Mirrors) ED/NT L —F —1ZDWNWT
3 EERL Y -BEHEEXBECT AFr CE2ANT IR FE LERDH:
PD)ZEIE LI=/R. PDc 3EHZEYDONIV I BE, BE, YA XK ETHI L%

RUE. £ AT LV—F—EHELEEEMEE (MLI = Multi Layer Insulations)
FOEBAFITIE. FNFN60 %. 80 NOEIE TEHERREYNIRE INZ, 2815
ZEEZR SEM/EDX 2 HWTIHESTZTO & BIERHERZEFOATF O R &

() TIVIZTLRFY UEERDETHTTUDNREIN. M&D DLHEEK
Dz, EHIZFEHENSOENEEOREICMA T, 2 BEBREBEHIAH(~S5 kms)&T 7
e T TS — T MEEE(~10 km/s)IT K A EEBIEERICK > T, BARIRENRENZ
LDEF. EuReCa. HST &EE TS v/ AU L. BEYOTA XA ZRED -1z, &
WEEBSOERIRDEZERT S &, HIERRNEAMICMNET 2BER TATAOA R
kB T7I9 7 ADLEENRBDOENTZ, H. ERITBREETESNTRRE.
http://www.nal.go.jp/www-e/juuten/kyoten/SFU/SFU.html I T/ ARF TH 5,
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Luminous cloud in high-velocity impact
Masahisa YANAGISAWA (Univ. Electro-Comm.)

We made a series of high-velocity impact experiments. Nylon spheres of 7
mm in diameter were accelerated up to 4 km/s, and hit targets made of basalt,
mortar, aluminum, iron, and nylon. An ultra-high-speed image converter camera
recorded impact phenomena in every 6 usec. Images thus obtained show luminous
clouds. They appear prior to the crater excavation. The expansion velocity of
the clouds is higher than the impact velocity. The clouds flow downrange from
impact point in oblique impact. The dependence of their velocity on the impact
velocity and projectile's incident angle (measured from local zenith) may be
explained by "jetting" model.

EETmmOFAury&8,7udc 7% 4 ViaFHREWEFTOZERETASHT
1~4km/ siZMEL. TRE. EVINVEA VM, TVIZUA, & T
VTCTERY 7y MIEREIE, BRBREIA ATV IN—F - XT
(IMACON 790) 12X oT6 uBEBICHaIvHESIN (H1) o TV275DHK
HBIZET > TERRENBENALTWE T Elbhb, BLAIFNDNLPBENNY -V L&
BEE2EIE L. LT ZNLDOEN., 7027 34 VORE, BEAIZEDX
IWHKET LA BREBKEIFHRIMEI D2 v T4 VY IFRHRBIZEBDOD
THAHIEZRBELTWA,

M1 . HEEE4km/ s, BEAL16E EBEATOHEFAILID) . KHE
BENRFAOI<TIINT-EFIRICED, 271 Tk, AEET VI =T A8 —
Fy bONEBETOY 27 ¥ A IVOEENFEA v 7 TRENTWS,
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HZREIE DEm&E D S EE
BHEERC, E—r=vany (777 KFHMEREIER)
High-speed spectroscopy of impact-induced radiation

°Seiji Sugita and Peter H. Schultz
Department of Geological Sciences, Brown University

Summary. Vaporization processes in hypervelocity impacts have important significance in planetary science.
Experimental approaches for quantitative observations of impact vaporization, however, have been almost
exclusively limited to high-speed photography because of short duration and high pressure/temperature
conditions of the phenomena. Thus in-situ measurements of thermodynamic parameters of impact-induced
vapor clouds such as temperature, pressure, and chemical composition have been extremely difficult.
Consequently, results of laboratory experiments on impact-induced vapor clouds have not been fully compared
against shock theories or numerical simulation codes. Using a newly developed spectroscopic approach, this
study quantitatively observes emission spectra of impact-induced vapor clouds to obtain their thermodynamic
parameters

EEFHEBRICE ) RECERBEIREORR L ELEEL D LTHEREETHS. L LEZDHKE
BROE X LB BEREREORYD, #RBEHEFEKOBIITCHEELRAICES W, BE. EA.
[LSARE A & OBNSBROEZBEMNIR#E TH . FOLYD. EAFERERIC LIHEREXEOGAT—F
FER LML, REMNZTEL ELON T AHEERCEEHE a2 — Rz 5RACHERDEY
FhNTohhotk, FITERETE, BEEFREZLIBEREOBNZEOBHAULTHZLEZENELT,
FREEKEOREKARY ML (BERN) OEBBERETS 2L LT3, RIHEERNOLHBERIIE L DR
BBTHTTIER V. LB LINETORRFATE, FECEVEHBREZ2ELLY, BESEEEIH-TD
HEAY RKOBRPRP-7Y &, HREXOERRAITIIAZREMBID LN TV, HLZ. TORR
B %1% 2 1CCD(IntensifiedChargeCoupledDevice) # Ve s HEt 2 BATIZ LIz X VR L e, HEDV R
> A TIXE RN E 1500, EOBEANAY R T TA 7 e DEREOBHRM TRRAIE TSI LB TE D,

EFETE. AEBIOHROBEH (BERFREFN64mmE32mm) 25HEED Fa<1 hOFRIIZ4-6
k/sOEE CRDITHRS T L ERRETIRKONH 2. BHARS M OEBRIZESNHNTITo%. £O
R EHOBALD4-8000 KEWSBEDOH ANI0km/sEIZBPTBLIEETH<A 700 bitK

. HENRBZEBHPotk. Fi, BOERARS M ERETLIHEN AOKRERBHEAOTHO—HUTLR

b ohic. ZRHOBRAEEZ. WhYdVxy MR EFRIZBRAMNTHD. LI5H, BllEhY =
v POBREOEHEREER LOERAEICHNT IREELREN Yz y MERPOOFUEHBRT D L. PRY
RERBEBOBBED ST, ZhiL, EROFERMBOERIZEREN TIPS RAF—EBER. D
FEEBEOVxy MARTRERBELRL LTV A WREEZB TR L TVS,

1. & Ru<A bOHRIC L BMHOHRBARER (EE=533km/s. HRA=KFH530°

T R T e e
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Chemical composition of glassy spherules separated from deposit
in water tank of the dome F station, Antarctica

—A report of preliminary investigation for Antarctic cosmic-dust—

CRREZEE GLER), HE#ES A, FRES (LK), S5EH (R,
FLEH (KKR), REEl (NASA), FHE (REX), FHEKE (LX),
B Ea— (MBER), KEEHE GUKEKR), HEEES (8K

“T. Fukuoka (Rissho Univ.), Y. Tazawa (Kyoto Univ.), T. Nakamura (Kyushu Univ.),
N. Imae (NIPR), T. Noguchi (Ibaraki Univ.), H. Yano (NASA),
I. Nakai (Tokyo Sci. Univ.), K. Terada (Hiroshima Univ.),
K. Nogami (Dokkyo Univ. Sch. Med.), H. Ohashi (Tokyo Univ. Fish.),
T. Murakami (Gakushuin Univ.)

Glassy spherules have been separated from deposit in water tank of the dome Fuji
station, Antarctica which was collected by the 37th Japanese Antarctic Research
Expedition team. Chemical composition in 5 glassy spherules have been analyzed by
instrumental neutron activation analysis (INAA) as initial examination. The results
show that high Ca contents with low Si content. The C1 chondrites normalized REE

~patterns show fractionated patterns with higher La values. The possible origin of
these glassy spherules will be discussed.

BIEBLAFOEIIRKETIIFBKFEZBME L T, KEOFHERB2HRET S
LEFE LTS, REOFHERBOMIEEOESELRITTHEWT, $37
RIRIZ X o THERS S N72FIAR N — A Fujiz H AR /K Sk b e 1 22 W T R
FHET—F 77 V— T2 ) FHAEITORLT WA, ZOmBYHICIZEHK
DERGRITT AEHRPFET S, AFHAETIINS T I ABRED S B, H
BEREWV5D (13~29ug) 12DWT, BEHHEFHREMLAAT (INAA) TERSD
POoMEITLEE TI0TCRLULEEZGH L2,

ERSACFRLECaB B EDE {, SiO2R U Fe&BAEIMRVIEMEZRT. Cl1a >
K4 FEADETHEBZRIL L/ZREENY Y IZLalIS S ML L7228 % > % 3d. =
HEEME B THAIn, AVSOBSTRIIRE SN o7, TNHH T REE
R FHER Th AWML IRIZESD E ZAHE LN TV, EiFKIZ F— AFuji
EWELOELMEL-LDTH L. 22 TlE, ¥oRAERBOTEE, L3245,
LBOFOEREFEOT — 5 L REMICEDORBIZOVWTERT 5.
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Dust grains from Edgeworth-Kuiper Belt

OIAR Fa, ALHEE. MHE AL - BR)
OS.Yamamoto, H.Ishimoto and T.Mukai
The Graduate School of Science and Technology, Kobe Univ., Japan

We investigate the mass distribution of dust grains in Edgeworth-Kuiper Belt (EKB) region using
numerical model which takes into account grain-grain collisions and the Poynting-Robertson effect.
Based on the resulting mass distribution of dust grains in EKB, its brightness of thermal emission
is calculated. In addition, the contribution of these dust grains to the population of interplanetary
dust existing in inner Solar System is investigated. The detectabilities of EKB dust grains by

infrared measurements and by in situ measurement are discussed.

. KB BIMEE Ty 74 T—R - H A=~ FREK (EKO) DER H T
Who BEOBEERE,S ., COEBTRABOBHEIIEEIEZD, TOKREED
FANPERESNTWEERESNTVE, /2, KBERADLLRALTVSEREL
EKORKDEREIZE o THEEDT A M ER SN TV 5, EKOMEEZESL L UERHE
FOBEIZEVERSN Y A MIKBRIMEHRTY A PEZER LTS EEDN S,
F720 RAYF 4V 7 -an—FYUHRIZEY, KBRNXERRT THETLHD
bHBEFEEINS, UL, SN TOEAREERIE CEKBRIED & A N DL
BRER SN TV,

TN TOEKOEES A MET A5 TIE, BB TRSD»>Tw530—5 0AUHE
WIS AEKO R X LTEHEINTEZ, —H. D 0AUL Y EAFDEKBIZBWT
L. KEZEHEBEOBEY THIRENFEETLEFEENDE, 22T, AR TIEK
R AEER5 0AU L D A ICHAETAEKODZEE L TY A MERFEZREL o7z, &
72, HBBEO Y A N OFEREELICOVTREIRITV, FA T4 A7 DOZHBLUYA
XA B LTz BONTHEREH LI, EKBYA N1 A7 20 DHEHEDEHN
et b KIS RREEBICHEET AREBENDFSF IOV THEmT %o
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EIREHAREORMNAERIFXINF—Q EREY 1 X
C=RAT (BR-E, ORK-E) L EEH R (BK-E)

1

Relation between Critical Specific Impact Energy for Catastrophic
Fragmentation and Target Size

Noriko K. Mitani V2 and Sei-ichiro Watanabe 2
1) Dept. of Earth and Planet Phys., Univ. of Tokyo
2) Dept. of Earth and Planet Sci., Nagoya Univ.

The critical specific impact energy Q¥ is often used as a criterion for catastrophic
fragmentation. In this study, we express Q* as a function of target size, using the scaling law of the
non-dimensional largest fragment mass versus non-dimensional shock stress at the antipodal
point which we have improved. Our results are compared to the previous estimate by dimensional
analysis which suggested that Q* decreased with increasing target size.

EHEHEHEORELZETHEEL LT BAENEEH D OFERIRILF—Q
NURLEAWSNTER, COEEEEIRIOEIRRKEHFEENENEED 1/
2ERBAZAPOT 4 v VBIBROBFERIRINF—Q TH D, RILHFMIILD
L. HREEE TIIENREDEAEERTFEORICL > TR 1 ADEMELD
CAZQMIREAT B LS EEATFEIETIN TS (Housen and Holsapple, 1990),

BREAZINETICHEBEET T VAW TEEROEHERE O BEZ{EFE THE
LTC&ER, SHICTOBREFZANERICHIEI®E & T, BEABEFEEZED
BRETHE LI NS OEKE L TET A —Y >8] (Mizutani et al,
1990) 2% E L7z, INEANDS EBERBTOQ " ZHENIIRT IENTES,
SEIZSSICREOEAREREEZEEL TQ EZEY 1 XOMEKELTEL,
RITERTIZ R B FHEIE BT 5,
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Measurements of stress distribution under the impact point

“HRE B (BEEKRP) . &k 2 (FHED
Satoru Nakazawa ¥ and Manabu Kato ?
1) Department of Earth and Planetary Sciences, Nagoya Univ.
2) Institute of Space and Astronautical Science

Shock compression experiments were carried out in the interest of collisional phenomena of
planetesimals and impact craterings. Projectiles made by aluminum were impacted on Kinosaki
basalt (HEL : 5 GPa) with the impact velocity of 1.3 km/sec to induce the impact pressure of 9
GPa. The shock stress (z and r direction in cylindrical coordinates) was measured using in-
material PVF, gauge. The measured impact stress distribution was compared with the size of

the impact crater.

MRBE OB RIBIEPRADERICLDILV—I—FERDOA NI LERATSIC
EFEREAEORHAPTEMDLENH D, Kieffer and Simonds (1980)° O’Keefe
and Ahrens (1975)5 [EBRSFABOEN P HEERVICRBEOYERE NS I L —
& —DBERICLDBMOEREB LD BOPRBED > EENERESLUE
 ANTIEENEFNRER S TV, £/ Nakazawa et al. (1997) IR ICEHEL N Z
AMELEDN, MR LADIERH L (FEREMSEHBRARICOELAEEL) DLHD
HTHoI,

ZFoTLE. EREFRVWVEEREZRET., BREAEOIRTLEASHEAEL
oo FII-HAOEN (ER15mm. & 15mm OFE) % 1.3 km/sec DRE
THZIBTRE (BE 2.7 g/cm®. HEL : 5 GPa) ([CEEBE(LHRIH/. KHEL
FIIoOADIT-ANSERAETICBITARETAE GPa LREDS L
BTED, TRERNBICHFEEHS —S&BHAH, BREICH L TEERRDIGT.
HERAADEDEFNEFNEBNE L, BEENDTF—JICERETVHREZFIRLL
PVF,4—SEEE, BoNEEANmEERENEIL—F—DY (X (ERR
VFEE) 2o EE. 7 L—F —DFERA DX AP DR Lilichm &l
DWNTERT B,
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Impact-induced Formations of Spherules at the K/T and P/Tr Geological Boundaries

ZHOREL. B TER IMIEZ. ATy M Ry
Miura, Y., Fukuyama S., Kobayashi H., Gucsik A. and Kedves M.
Dept. of Earth Sci., Yamaguchi Univ., Yamaguchi 753-8512, Japan; yasmiura@po.cc.yamaguchi-u.ac.jp

Abstract: 1) Fe-rich spherules are found from Mocs and Mezo-Madaras meteorite

- showeres, which are similar to those of sea-sediments. 2) Fe-rich spherules are found
from Danish K/T boundary, whereas many spherules are found before K/T Ir peaks.

3) Fe-rich spherules are found also at Permian-Triassic (P/Tr) boundary at many
localities from sea-sediments from Hungary and Japan, and from direct crater sedimen'.
of the Araguaiha impact crater, Brazil (ca.250 m.y.).

1.3 U2, EFHHRHERERICBWLWTIE. RIEOHRREEWT V7 TIEED &R
L AMENRLISERELTWS, L LEBAERREDRFOERERIGICXD,
(A)ERER S EEY O, FHREBER ST DL BRERERMENERE NS,
(b)) WM DEZRIZ EHZEBYNE 5115, (o) kiLEME, KERGHIZE
HEWIBELIC W, KFE T, HROEZRIS TERE TEENITEND
MEE L T EREZEZEODHMDERRIRKIFN S, HNRROHME R F(K/T,P/Tr)
EHEBREZEHETA2ONEMNTH 5,

2 BRE7. BB, —BICEERISTHNIEBICEREINS, BERRICOHEE.
BRETIRRI F O/ (8. 2yl ERE) OFROBBRICESERE (KILBBEXD
KEA) 1B ENH B, Biff. Mocs & Mezo-Madaras fEG > v 7 —0 6 [EEHMKRZ
CBORARIKKERALE., N BEHBOFHEORFENKI TOREEK
Wk THDAEENEEZRL TS,

LEER - BEERETHEER. ChETHREIN-HROS#H0 KT HEE
2. BSBTEOREEHER TRENS K/TIr Peaks LAFHIZERRI AL T3
TEMPEXINTVS, TOX—IORENSIE. KICEDRFNAREREIN. HE
BEOHRERL TWS, AAL L TREERZEMRENRESINTNDDIE., HE
LT=BREDEERISDERY TH 5 AIRetEN &,

4.2)V AR - MY T ZEEP/ToEER. &0 P/Tr iEERARFRICE, BRERZ
EEERMNEDICLS L, BHERE IS, BARSTFESN. HERATOTN
WmEMKLUEREREINTVWS, L., BEMRBYERERORE EHENS.
NHY—ERERIZIE, ICEOHRAMBREINTWS, £k, BETERE
BRMD T S5 IV D738 TANEZETL (ca.250m.y. ) DEEYMNSEICE R FZ2HOHT
KB L. HEEMNSOP/TIHEBEROERNLETHS,
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Shock compression of snow

teE=E (FEM) . THBUE (KEH) . siEL— (KEH)
Higa, M. (ISAS), Arakawa, M. (ILTS), and Maeno, N. (ILTS)

We performed impact exper iments between an ice sphere and a snow plate
to investigate the collisional disruption of porous material as an analog
material of icy planetesimal. In this report, we measured a fragment velocity
at an antipodal point of plates with varying their thickness. The ratio of the
antipodal fragment velocity to the impact velocity (Va/Vi) varied with the
plate thickness (x) and the porosity of the plate (®). Then Va/Vi was fitted
as Va/Vi=exp(-0.070(1-®)x).

NBEEEICIE., KETLBREDE TEIKEEPBSEETZ, 2N
5DEREDHRK - BB TEENICEHES HAICT B DI, KINBEDOEIEBTE
EHIDENGH D, BRICLWREOERREREE SN, BLHBXRBIBHESI NS
B, REOEEREZBZ AVWHEHRE S FE > B PBERTSIZ EICE -
THREICES LAhELESEW, - TEBOZFBIEE LT, KHMBEDHRHE
EBIREFARNDIEREETH D, Bl BEREFOERESGIE. BEOKEEZ X
FETBEBLEINTABZ—THD5, £/, KHMBEDILREEZLSNTWBRIEEL,
 BVWEBEREFEOIEIFOSNATVWADT., BREROREAHICH LIZTERD
FEERARNDIZEBEETHD, LrL. ZHEZELAKOHREREINE T
ThhTuiw, ZCTEARRETIR., KBRBEOT7FO/MEE L TEEHWEF
BHKEERZTV. BAREOEREE - ZRIBEAFHICOVWTEEREL I,

B EEFRI8C)ICKEBELABH G #HWT, KB (1.69) £KZE
I3 R E AR DE DR (K EH 10cmx10cm. B & 0. 3-4cm) (CEZRE E (Vi=100-
700m/s) CEEER S ¥ ARERF P HBT2HFERBSEEN X -2 /N -2 —
HAZ@F-50FAY/B)TRE L, ROBESIEZT(EIETERRETV. BRR
WX L THBIDEMERE D SREBTHARE Va) ZEBIGT —2 L) KD=, 2D
BR. B EECEEREEDL (Va/Vi) ik, BROE S (x) E 2= (0)ICETEL.
EER. Va/NVi=exp(-0.070(1-0)x) . THEEREDI I EPHALPICE - 7
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MD simulation for disruption of icy particle

by cosmic ray

O R. Ohgaito and T. Mukai
(The Graduate School of Sci. and Tech., Kobe Univ., Japan)

In the disruption processes of interplanetary icy particles, the disruption by
cosmic ray (charged particles) plays a significant role, as well as mutual
collisions.

We examine the collisions between an amorphous ice cluster with a size of
about nano meter and a proton having various energies (eV - keV), by using
the computer simulation based on the Molecular Dynamics (MD). Such smaller
“ice clusters may be seed particles for nucleation and further growing for
producing the dust aggregates.

It is found that the disruption occurs only when the incident proton has the
energy below nearly 100 eV, because a higher proton passes thorough target

cluster without any deposition inside it.

MNKE TREEBRRIIBWT, MEFRICLAMELIC, FHENTF (FO b
V) AFHICEAHBENEREE S, 22 TId, 5 TEI/1% T (Molecular Dynamics,
MD) #HWw/ary¥a—¥—3 32— a yERIIL-T, EF/ A—- b
AZXDTENT 7RK REDEEE26NE) L. EEOIINE -4 o727
ObrEDEHERESLESMIMET L7z, TOME. KEFOBIED, BT AV F—
D7A P Y AFTREEET, 100eVUTOTT b Y AHFHTOAEI S L ZHRE
5,
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