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X#CT;HIC BT BPallasite BRD 3K TE S

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

fEFREEXE (BRX - H) .

Takashi Hanamoto (Dept. of Earth and Space Sci.,Osaka Univ.)
i B8 (BRK - B)

Akira Tsuchiyama (Dept. of Earth and Space Sci.,Osaka Univ.)
PEEAN (hEBERFR)

Yoshito Nakashima (Geological Survey of Japan)

Abstract

X-ray CT images of a pallasite (Imilac) were taken by using a scanner
of medical use. Metal and olivine grains were easily distinguished each
other, although their boundaries were sometimes diffused due to the
slice thickness (1mm). A three dimensional structure of the meteorite
was reconstructed by stacking successive CT images.

Pallasitefaf(d. Fe-Nig& Lolivineti FH S50, olivine K FDHHa94L
BEFREMD LB TENE. metal BMBRICE(FTA3BXERDIT-T MILER
FHEDREICDNT, FESBSNBETTHS, LHLaLS, HEREELZAND
EWDBEDAETIE. olivinelI FRIESEWZELE>TWA MR EDIFRIZD
MBI,

EHARTIE, XBCTRFvF—Z2B\TpallasiteZBEL. TORBEEFN,
SHIRRBENSOCTEREZEREADE T, 3XANLEREEDI L 2HEE, S
BEALECTRAF v F—RERAOLOTHY ., KEHAMOEMIREEZO0.75mm
THY, IMMORSA AETRETES., ChZEBUWTimilackAH/ (40X30%8
mm) Z1TmmiEBTEENICHBEL T, BROE®REB~. CNODERICOINT
AVFSRAMREAEDNBAEEL. metal FolivineZXBIT B0 2{@{LNE
ZUl, EDR., INOSDEREENRESDLET, 3RTNLEREBEBRELL, Lh
Lo, SEANVEEEEIE<. BELANBSDEL S EDIC, 5
olivinef FICDOWTIXEDRARERLICRAENTE LML=, — A, CTRF+
FT—DRSA ABMBBEMo I, E2HCNBOBO L MEOHETOHIVE
NWEDEDHIC, BLITmetal &olivinelZRHUTELMo/=. ULEOBHHNS
olivinefi FOMMBFRERARB LIITE LMo /=M, BICKELEEEEZHENT3
RTEREDS B EICRERMYVBATING,

_15_.
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FHADLRI-IRFZ3APOVRTA(H
Studies on noble gases in enstatite chondrites

Ol i 7). & [ B HE. PR B B UK B - HUE) R BTG - B - HIsRLF)
©R. Okazaki, N. Takaoka, T. Nakamura(Departments of Earth and Planet. Sci., Kyushu Univ.) and K.
Nagao(Lab. Earthq. Chem., Univ. of Tokyo)

Enstatite chondrites have Q-gases and elementary fractionated solar noble gases, so called
'subsolar' [1]. The trapping mechanism and carrier phases of such trapped noble gases in E-chondrites
have been poorly understood. Recently, Takaoka et al. (1996) [2] found that large amounts of trapped
gases are released by crushing Happy Canyon E-chondrite and suggested that microbubbles in enstatite
crystals is one of the possible trapping sites.

In this work, we developed a new analytical method consisting of a combination of crushing
and heating analyses, which minimizes disturbance from atmospheric gases. Happy Canyon (about
300mg) and Y-793225 (about 100mg) are crushed and heated stepwise. Released noble gases were
measured with a modified VG5400 mass spectrometer of Okayama University [3].

Large amounts of trapped gases and a part of radiogenic gases are released by crushing. The
fraction of crush-released radiogenic “Ar relative to bulk is smaller than those of radiogenic '**Xe. The
fact suggests that the crush-released '**Xe contains inherited '**Xe which was decayed and accumulated
prior to the impact-melting. The isotopic ratios of crush-released Ar are extremely constant, suggesting
that the crush-released Ar is dominated by noble gases trapped in a single carrier phase. Crush-released
Ar and Xe from Happy Canyon and Y-793225 have these features in common.

However, the isotopic ratios of crush-released Xe from Happy Canyon are close to solar,
while those of Y-793225 are almost Q-Xe. The elemental ratios of Happy Canyon are more
fractionated from solar than those of Y-793225. These facts imply that crush-released noble gases from
Happy Canyon are rather fractionated solar noble gases and those from Y-793225 may have origin and

carrier phases different from those of Happy Canyon.

[1] Crabb J. and Anders E. (1981) GCA, 45, 2443-2464. [2] Takaoka N. et al. (1996) LPS XXVII,
1303-1304. [3] Miura Y. N. et al. (1995) GCA, 59, 2105-2113.
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Dimmitt (H3) BADERICDOWNT

Nitrogen isotopic composition of Dimmitt (H3) meteorite

EE B EEER E®K-B8)
Kaoru KIYOTA and Naoji SUGIURA
Department of Earth and Planetary Physics, University of Tokyo

Dimmitt (H3) meteorite is reported to have C-rich aggregates. Nitrogen, argon and
neon isotopic compositions of this meteorite were measured by a stepped
combustion method. It degassed heavy nitrogen upto ¢ 15N=218% at 800° C.
Some iron (or iron-nickel alloy) and iron sulfides in this meteorite contain graphites.
Nitrogen isotope ratios of the graphites were measured with a secondary ion mass
spectrometer. The nitrogen were heavy and the maximum 6 15N was 476%.

Dimmitt (H3)BEAICIE. C-rich aggregatesEENTLS I LBHHNTND
(Breariey, 1990) . COBRALEDEHE - 7N T Y - 3F EREMERICL YR
FLf. BOEZEMSHTETEY., 800° CTOIN=218%&7%%5 (H) . —hH. 2D
BRAOE—EMEL. BMERUETEMSE THRELL, 8% (F—F1 MELER
AR A L?) PHIESE (FAASA4b?) ORI, 5774 bBRGNDZL
HHd (2Tl ESICKBZEUAHDOLEITO> TOLMERTHD. oo <
TNDH57 74 FHEDSICL > TREDHDFENSHR S WEHMERLTWD) .
SDYS5T74 bORERMGLEEZRA A VAR HEICKYMELELCS,
BOERSREEIN. BETO IN=476%058 5Nz, REDREREATEO N
BOEHRIE, AVIIX—2 a EQUERBERITE. 5774 FOEREE
Abnsd.

. Dimmitt #1 (WR) Dimmitt #1 (WR)
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RERZRITZRERCMRIREIY RS FOBXIE
OMMENS. PREM, SHSH. RN PLOHEE
(FUNAS RS SIRRERNN, SRRAPIS AR ER 5

The Parent Body of Thermally Heated Unusual CM Carbonaceous Chondrites
OK. Matsuokal, T. Nakamural, N. Takaokal, K. Nagao?, and Y. Nakamuta!
1Dep. of Earth and Planetary Sci., Kyushu Univ., Japan
2Laboratory of Earthquake Chemistry, Univ. of Tokyo, Japan

We report electron-microscope, X-ray, and noble-gas isotope studies on three thermally
heated unusual CM carbonaceous chondrites, Y-793321, B-7904, and Y-86789, indicateing the
order of degree of heating to be Y-86789 > B-7904 (>800°C) > Y-793321. From this ~
conclusion we can evaluate the location in the parent body on the basis of the internal heating
model of CM chondrites proposed by [4]. B-7904 and Y-86789 would have resided in the
interior of the parent body larger than 10 km in radius and Y-793321 would have resided in
relatively shallow region.

BEE, WSODDREBRCMEEEIY RS RHKBERDEBICABRESITI TR
EDDD > TEREN,23], ZNESEEBOCMIY BSH FEDEEAEE LOBRE
RBRRULCEBRYYIINTHD, ZOLDIBETYTILOSBEERIZ 3 DOBEIEIRGYamato
(Y)-793321, Belgica(B)-7904, Y-86789[C DU\NTZDNH N AFEEMIENIBHERN. FN
S5ICHENDBOFEDOREICIN—HDHDCEEBESHICUE,

Y-793321[EE @D CMI Y BS54 FE@BROMBETRI D, BREICKDVY U v I2DIL
FOME. 2OV Uy D ZOBIREEIEND UKL TNBTEERLTINND, B-7904&
Y-867890DV 1) w O ADMHEIIEBEDCMI Y RS A FELENPCPsH R . ZORHVIC
ZLDOROCS1 FRIF(REZ20umMUT)DV R w O RDPCHMEL TS, FEIVE
U a—)VISBRERIEROMEICBREINTHD., IEBICT 7 /NS ASHMEEBETRLTU
D, B-7904£Y-86789DV 1w I DAL MARNISIERICEL =S IL(>90 wi%), i U,
CNHSDY MUY D 2B K DY-793321 KD BB BRIKESNTNB T EER L TUNS,

CNSDBBEDV 1w DD X IEHER/INE — Y TIIBRERIEN SOOFOE— 738
BN, NIRICKDBIRERIENBIKDBRL TR EETLU TR, 5T, B-7904&
Y-86789TIXTO—REIT AW AT S1 FOE—-ODHEN. DRULEBRERIEIRSES
BOSETAIWRATSA4 CNEGRBLUTIND, FE, IEBICTO—- R CRESHBIIY 25
1 EDE-DERSN. TAITSAREPEIVI PRI UNBHSITYZHIIA DT
EBHTNDCEMNERLUTND, TAIVRTSA REIYARIA +OE—D DS %
BZLENDE. Y-86789DFID KD BNV ES T TND T EDDHH B,

W ABERDDREILY-793321, B-7904, Y-86789MDIBICWIELIED, 1RENDBNY
1 MCHDBITABERDEINRIC LD EDON., ZORESBENREBUENBRDOESI\E
RIRUTNDEEZSND, B-7904£Y-867890D0600°C &800°C T 1) — R A /E132Xe-QDIE
BIIEBICELS, D2 DDEBEHB0CIEEZ THRESTECEERLTID,

M EDIMMREETDTRADT =KD D 3 DDIEBDNNERDIZELY-86789 > B-7904 >
Y-793321MDIRTHD. FIZB-7904LY-86789DNEARDR SR EII800CIREEEZZSND, T
DIFRZECMIY RSH FORSIFRETIVANICH TIEHNIE. B-7904&Y-867800DF K (%
[Z1kmIBEDERZRF > TEEEZBND, FE. Y—S5—NeEB< ZHY-793321 (L5
KIEORMEL THVWIIRES(TZEBOHNB,

References : [1] AKAL (1992) Proc. NIPR Symp. Meteorites, 5, 120-135. [2] IKEDA, (1992) Proc. NIPR
Symp. Meteorites, 5, 49-73. [3] MATSUOKA et al., (1996) Proc. NIPR Symp. Meteorites, 9, 20-36. [4]
MIYAMOTO (1991) Meteoritics, 26, 111-115.
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K BB Shergottitesfa A DFE & 24
KRE=Z (BFKFE. I)
Characteristics and Varieties of the Shergottites Meteorites Originated from
Mars. '
Keizo Yanai (Faculty of Engineering, Iwate University)

Recently twelve meteoritic specimens are well known as the martian SNC
meteorites. Shergotty, Zagami, ALH-77005, EETA79001, ALH84001, LEW88516,
Y-793605 and QUE94201 meteorite belong to Shergottites. Nakhla, Lafayette
and Governador Valadares meteorite are Nakhlites, and Chassigny meteorite is
Chassignites respectively. AHL-77, ALH84, Yamato and LEW meteorites should
be separated essentially from shergottites for their mineralogy and bulk
compositions. Shergotty, Zagami, EET and QUE meteorites show similar bulk
compositions; almost basaltic. However there are slightly differences in their
textures, so those four meteorites are different specimen each other and had
been fallen separately, even though they were originated from near sites on the
Mars surface.

BHERBOXKERFEBRBA(WWDW BASNCEA)BNALNTNWS, ZD5h,
Shergotty. Zagami. ALH-77005. EETA79001. ALH84001. LEWS88516. Y-793605
EO'QUE94201 8 £ D8fi AiShergottitesiZ ¥ & L7z, fhdDNakhla, Lafayette &
Governador ValadaresfE fa}XNakhlitesiZ. # L TChassignyfg A X ChassignitesiZ[X
fENvz, fEkShergottitesiZ I N/-8HDSNCEEL D 5 H. ALH-77. ALH84,
Yamato L ONLEWO4iE. HHE. 25 tH R0 A&EA,. ShergottyfR A &%
RESERVIALMZRHEND, B DShergotty., Zagami, EET & QUER &2,
A3k DShergottitesiZ/& L. TR AHY DLELFHREZTR T, LrL. B (FZ
M) TN EnEErH., ZhHIxskflMN0bDT, MADETIZEY D
Tba&NeEXDZ EXHED,

ShergottitesiZ X 3 ENz4 > DB AIZIEH LEFTER 2RI HBORMER > T
W5, ¥l HREMOEBALPMER (RAZVFAR) ErLRDBLREMELD
FBAETHSD, EETII2ODRR T EHAZFEEL. XEMH (ASFH) 3R RS
T, 2 TOFTEDEBVWHEEZRL, KEH Y5V ADOHERGEREKZR—EY T
AV VB THD., —HFBEMIIESEORBALPMRAPLRDIERLRETH
%, Shergotty. Zagami. QUEDEMIZMHMNLREE~ NV VL1 E5E%Z~L. EET
HEHOWTNE D AEXLERD, ¥z, BE=FOAHBHLITI 0D, [F—
LU TEDDLOTIIARL., ZTROBKEXRBORIUAEL LA LIZSDONE S
PIXEN TR,
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Fluorescent carbonaceous matter in carbonaceous chondrites

FiLEL Uk - 8B), RFE (FHHD)
Tatsushi Murae (Kyushu Univ.), Akira Yamori (ISAS)

The authors have measured fluorescence spectra on several samples of powdered carbonaceous
chondrites under blue light using a Zeiss MPM 400 microscope photometer. The measured
carbonaceous chondrites are Y-791198, Y-74662, and Murchison. We could find small number of
fluorescent particles among non-fluorescent particles in all of these meteorite samples. We observed
similar fluorescent particles also in carbon enriched samples by acid treatments of ALH-77307 and Y-

791717. We have also measured fluorescence spectra of some shock metamorphosed PAHs.

SBEERRICAE PAH) 1T, EABIE LTORVEVRBESO L ORB o BER
LTEY, KEIEG ALH-84001 HHRH &= PAH iX, McKay H'IZ X D KEIZho TAE
SUENEE LR —2 & LTHITF bz, Dbk o THRIEMSHE I N7 PAH 3£
TENMEEF-LEMTH D, —F, Claus & Nagy’id, KFEE= F7 1 Pz
o 7= HIEMEDESY (organized element) ZFEMEE THRYD, TNOLBEMORBTHD L E
3L 7=, McKay b D#4 L7z PAH IXBEIZAIIE TH D B3, Nagy HIZX Db DIRIFHEETH
Za

REEIY R4 NRAOREEWEDOFEED, REMOZREFERAETFLEHTHY,
L RIEEHBNCER SN EELIIEFEL TV, Z0E®it PAH O—RETH D L&
EXDZILMRAEETHY, BEO PAH L DFEWE, HTOREIIHD, MEEOHEVR
5F O PAH ITHOEZ R ERWVE, B THEREEY T HENR R E R - 72 b DIz,
A TTOICHEER KX SO PAH (SRS T 2HHBIE 4> TV DRSS 5, o
T, REEaVFIA P PORBHEORFEDEIIIENEE L > TV DS b OBRFET DA
BEMERDHY, FNONBETIEHEMET CHLERELAED LEXLND,

FIC, FxlX Zeiss MPM400 HOGEEMS ENEERZ AV, FRIROKEH = FT7 4 b
R (Y-791198, Y-74662, 33 & U8 Murchison (2 2WTIXF D ¥ ¥, ALH-77307 3 X U0 Y-791717
WZOWTITRABE CREBELZED LD L) IZO0T, #OMERFEMHELZREL, A
J MERELEDTHRET S, 35T, BRTERLEZREELEVIC OV THENEME
EREL, 227 MAERHEIEL, BAFOENRLEE - B LIZOTHRET 5,

' D.S.McKay et al., Science, 273, 924-930 (1996).
2 G Claus and B. Nagy, Nature, 192, 594-596 (1961).
3T. Murae et al., Proc. NIPR Symp. Antarct. Meteorites, 1, 211-219(1990).
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CHIERT GEA - BR) . HALT BERIEMITEIRSK) |
IWAEE (RE#EARE) . Wit ki)
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Dust in the comet C/Hale-Bopp: from the Optical Imaging Polarimetry

OReiko Furusho”, Bunji Suzuki?, Naotaka Yamamoto®, Hideyo Kawakita‘”,
Toshiyuki Sasakis), Yasuhiro Shimizu®, Tomio Kurakami®

1) The GraduateSchool of Science and Technology, Kobe University
2) Misato Technological High School
3) The GraduateSchool of Science, Science University of Tokyo
4) 1-4-10-303, Yuzato, Higashisumiyoshi, Osaka-city, Osaka
5) National Astronomical Observatory
6) Oksayama Astronomical Observatory, NAO

We have done the optical imaging polarimetric observation of comet C/Hale-Bopp, using
Okayama Optical Polarimeter and Spectrometer system (OOPS) mounted on 91-cm reflector at
Okayama Astronomical Observatory. We used narrow band filter for C, and HO" gas emission
bands and those near-by continuum, and a broad band filter (I-band).

The resulting porlization map of the dust continuum indicates the existence of (1)higher
polarization region in the anti-solar direction of the dust tail, and (2)higher polarization region
which are shifted to the anti-solar direction of the dust-shell structure appeared in optical
images.

We will report the optical properties and size distribution of the dust particles in the comet
C/Hale-Bopp derived from the numerical calculations based on the Mie theory.

FADOZ V=T, MILREYHREBRT 9 1 em$R [ZHY 13 72T R R EHRE 5
HEBOOPS) 2 FAVT, HREFALI VT 4 22— LDPFIRT 4 V5 RUTL
W7 4 V& @-band)iC & B A=) - Ry TEEDOREREEN 21742 - 72

FERBAOI LAY VT4 Za— LOBIKER>O, YA T A VORK
A BT > TREEFEL 2o TWwWAI R, N—)V - KRy TERE TN
TRONLBEEY A DY 2 VHEE L BREEHEBOMEEPHEL Ik > T i,

REEFEVWERE LTI, RBHTF2IRELHA. HEFBIERELD D
INEVFTAIBELFEELTVEIENEZONDE, T/, FA P2 VEED K
KB HF I BRGEFERSHA L TWAE I i3, ZOFEKICIE pECKBESTE. K
BEHOH)D LY KEVT A ISHAL TWDE I LERLTWD, THETEH X
NBEFANDYAXDNI 70y AXBELROIE, TOH A XEBOY A NI
WFEREL A, VA XPKEL 2 BIEEREIFINEL R D, oT, ¥R b
VI NVHEEORKE A EBICIE, ¥ VBELZHERTAIFA LI LI /RE
WA MNDPELSHERETAEEZOLNRD,

KBHETIE, Mie HELOETVEH WA=V - Ry TEREDOF X M ONFHFHE
Y [ AFPHEIZOVTOBRNER T RET 5,
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OfHRME. WMHERE. K& (FEH)
Particle Size Effect in X-ray Fluorescence Spectrometry
Y. Kuwada, T. Okada, and H. Mizutani (ISAS)

We performed laboratory experiments to estimate the effect of rough surface on X-
ray fluorescence phenomenon, which is important for XRF spectrometry of planetary
surfaces through remote-sensing. The results show the dependence of XRF
intensities on surface particle size is within 10% when SiC powders of diameter from
7 to 186 micrometer are used as the specimen. This fact suggests surface roughness
does not take a great effect for determination of rock-types, and also implies the
possibility that this phenomenon may be used to estimate the surface roughness of
sub-millimeter scale if XRF measurement is carried out with high accuracy.

HHXEXBBEC LV RERFOTHRMAR 2 EHEICOWNT A LT, REXBOMY
EEDE) ILE2EBIBEHTEILVWEEZLND,, KEFFE TIE. SHEERL
EFNVETEICL D, BEXFEARAEOHNEDEVICL 2ZB LABRKEE AR,

FEBRTIE, KHFH A AHROZELHEORL D (7~186pm) SiC. Al
KEDHEKE THIETEBELS, -8B 2WyBEHeH A F = v — 2 R1E
L. A§TA, STHA, HAZZLEFRENRTEL L) ICLE, TDLHITLT,
A Cr-Ke DX B BRI CEE L ZEEXBEETNT V2 T+ 44— F
TEHBIL 720 (AHAEBFEICEE L2HEAOSICHEREMFER L-EER (TH) T,
EDOAEAIZBVTH HEXFEEDOKEDENCIZE 2EBIIL 2w (£10%LA)
Zlhbhol, LY EBROBFHXFERICBITAHEHDROBEITETNEFW
100%TLTHYH, EENTEDAVBBERIATERRETAHL) RBEIIBVTIIKE
LBV EANRBEENS,

R FH A X5 ROERE B SICHIFDENK X BER (f1Hm=35")
pmA—F—OREMMI LS 20 e
BEThHDLELES VIHE & csizenm| 8
To7zs ETNVETEDOHERIIN 2400 {f VS| 7Aum fo gt
EREEB L OREKREEICS 8 m Si86um| giv
CTRBHEROMATLICRL. S0l g o w0
SHIHEERE b ICHTFFAX E -
BRICEIMVAEAEKFESGHLH S | z-; ;

b oz, SREHEEDER 1600 - 2 '''''''' S S R B B
e X ARB AT b hALE, A S
BIEKEHETPRARLIEIZL DY, 0201} P DU DU D DI DU P S
RERMOMELEETES L 100 et Angle Geg)

s s,
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SFU # 2 L OBE#RERRRITERRE (2
— KA - BEXB - F— 5 N—2— -
Post Flight Analysis of Hypervelocity Impact Signatures on the SFU Spacecraft: Part 2
-- Detailed Analyses, Calibration Tests and WWW Database --

KBEl° (FEF) « M. Neish (FiFHF) . S.P. Deshpande (T&M Engineering) .
AREHEZEH (BB « FREFIE (FEU P AHE) | filike (B KRAETL)
Hajime Yano®, Michael J. Neisl?, Sunil P. Deshpande?, Seishiro Kibe?,
Kazumasa Morishige'* and Yoshiyuki Maekawa®

1) Institute of Space and Astronautical Science; 2) National Aerospace Laboratory; 3) T&M Engineering;
4) Kobe University; 5) Nippon University '

Japan's first retrievable satellite Space Flyer Unit (SFU) was retrieved after its 10-month missionin January 1996.
Here we present a status report of its post flight analyses for hypervelocity impacts by meteoroidsand space debris
in thelast1.5 years. Asofthesummerof 1997, over 500 impact features were recorded in some 20 m? area mainly
covered with Kapton MLI and Teflon radiator surfaces. Special attention is given to on-going detailed CCD
microscopic survey and calibration impact experiments using the light gas gun.  Also preparation for chemical

analysis of impactor residues and construction of the meteoroid & debris database in WWW are explained.

B A#OEULE A L#E SFU (3. SE# 480km DIEEE L TOD 10 3 AR IGE
I 1996 4£ 1 BICHIER~NRR Ulco ThLUkE 4 1. A T4 oA FRUAR-X
FIVILLAHEEER LOBEERGERDOY A X0, BRI T v 7 X RO
SEAERL TE ., 2BBEEEO 23 2 5D T e “EOKEEMY SR VII#HIRE D
FEEDIDITREINIDT, RATERERIHFEARGEREE S LB EEEML)
771 v BDBEW(SSM = Second Surface Mirrors) & % HLMNIEBE X NI, TNET
12 ¥ 20m? DERE D ©~80 um L DEZFIRA 500 E4 D sisgkI i,

AFE T, TTEERBROSEPEBRBRTO I T v 7 ADREDVE. I0
FTCORBALIET S, XSIHREED SN T 5 CCD S~ - 7 MLIL D X
D NS EEEOKH - #IFE. LDEF, EuReCa, HST /3 FO#@EICEIN SN /cfE L
BETS v I 25 LT 5 EDICHERHRERIEEBROKFEICONTH L NS,

F1:0 U—¥ —DEKIIHBEERZWII OV TIE—RMT EFFETO T Dk
DM TREOFEHYWHEMEE LA LT ATA oA F&T 7Y OHEORK
B FORBEHEDOHEAMET LEMAED T D, X6, THOoDHRR =/ L
AXGID A FA A F&FTYOFFHAMT—IR=Z B ENOT v To— K& H
F12 . BIE WWW HICHSTTH S, 29 LEBRBOEBRIIIDOWTHMANT o
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LOSS OF PRIMORDIAL NOBLE GASES FROM PRIMITIVE CHONDRITIC
METEORITES BY IMPACTS

AR (Ui - B) M. E. Zolensky (NASAJSC) F.Horz (NASAJSC) HREHE (JuliK - )
RREBSN REK - #)

T. Nakamura (Kyushu University), M. E. Zolensky (NASA JSC), F. Horz (NASA JSC), N. Takaoka (Kyushu
University) and K. Nagao (Universuty of Tokyo)

Impact events were common on the planetesimals in the early solar system and are
recorded in many chondritic meteorites with pressures up to 90 GPa [e. g., 1]. In the early
solar system, dominant noble gases in the planetary bodies were primordial ones that were
composed mainly of Q-gas and HL-gas [e. .g, 2-6]. The Q-gas is a major component of
heavy primordial noble gases, while the HL-gas dominates light primordial noble gases.
However, shock effects on the abundance of the primordial noble gases were poorly known,
except for Nakamura et al. (1996) [7] that reported essentially no loss of the primordial noble
gases from Allende meteorite by an experimental 23 GPa impact.

Shock experiments were carried out on the Allende CV3 chondrite with peak pressures
of 30, 47, and 70 GPa. Noble-gas concentrations and isotope ratios in the three shock-loaded
products and an unshocked Allende sample were determined using a noble gas mass
spectrometer by a stepped heating technique. The results obtained in this study have been
already reported in [8]. Concentration of heavy primordial noble gases such as®>°Ar, **Kr, and
132¥ e decreases in the order of the unshocked Allende, 30, 47, and 70 GPa samples. This
indicates that phase Q lost up to 75% noble gases due to experimental shock-loading with
pressures up to 70 GPa. Release patterns of (***Xe),, of the unshocked Allende, 30, 47, and
70 GPa samples are basically similar, although concentrations of all temperature steps are
reduced. This seems to suggest that phase Q which suffered heavier shock effects has lost all
noble gases, whereas the rest of phase Q that suffered lesser degrees of shock effects has
retained most noble gases. Unlike the phase Q, HL diamonds did not lose noble gases by
shock loading.  Amounts of HL-gas such as (**Ne),; and (***Xe),; were relatively constant in
the unshocked and the shocked samples. Release patterns of (*°Ne),, from the four samples
are basically similar. These facts suggest that the HL diamonds did not lose noble gases nad
also gas-retentivity, even after 70GPa impact. The preferential loss of the Q-gas from the
shock-loaded samples caused elemental fractionation of the noble gases remained in the samples
that tend to have higher elemental ratios of light noble gases to heavy ones, e. g., Ne/Xe,
although Ar/Xe and Kr/Xe ratios did not change significantly. The Ne/Xe ratio of the 70 GPa
sample is three times higher than that of the unshocked Allende.  As for isotope compositions,
shock-loading appears not to have ' caused significant isotopic fractionation except for
enrichment of light and heavy Xe isotopes due to high HL/Q ratio in the shock-loaded samples.
References: [1] Stoffler D. et al., (1991) GCA 55, 3845 [2] Huss G. R. and Lewis R. S.,
(1994) Meteoritics 28, 563. [3] Lewis R. S. etal., (1975) Science 190, 1251. [4] Lewis R. S.
et al., (1987) Nature 326, 160. [5] Huss G. R. and Lewis R. S., (1995) GCA 58, 115. [6]
Wieler R. etal., (1991) GCA 55, 1709 [7] Nakamura T. et al., (1996) Proc. of the 3rd NIRIM
International Symp. on Advanced Materials, 33. [8] Nakamura T. etal., (1997) Lunar Planet.
Sci. 28, 1416.

-26-



206
LAHREEZRAWVCEERDOREICET 5RER
Experiments on shock wave attenuation in basalt

hEEmE, BEBUET). B0 BR. E#HEZ (BK-H)

BB, zEt, REH—. MR (FHPD
S. Nakazawa, S. Fujinami, S. Watanabe, N. Fujii (Nagoya Univ.),
K. Shirai, M. Higa, Y. lijima, M. Kato (ISAS)

Shock compression experiments on Kinosaki basalt were carried out in the interest of
collisional phenomena of planetesimals in the early solar nebula. Using in-material manganin or
carbon gauges, we measured shock pressure attenuation with controlling propagation distance.
The projectiles were impacted on basalt with 0.7 or 2.6 km/sec to induce the impact pressure of
7 or 33 GPa. The attenuation rates of shock wave in each impact induced pressure were
measured and the rates are discussed by three attenuation effects; rarefaction wave effect,
energy dissipation effect and geometrical effect.

FIAKBRNICBIT5MEEDOREEE A HBRICIT, HRICK 2B S EFHBEE
S MZ U uEiaszn, INETRARERENERN T, TOHERE2X
WA —IVZCHEATELLDIRA—) D JRIEEBELIDELTERE, LML,
NETOWMRIBEROYERBRICETIMENLEL TV, BIEBEORER
DEBBEDAN AL IBEERREZERT S L THECEETH S,

—RICEBEOEEIIIRO=DDERANH L ELEEZENTVS, (1) HHE
DPRBIOEENSRKFN LU T D2RFFHFREBEALDOHTTELII Y PED 2D
NHzd., (2) BRCESIIFRILF—BEROHR. (3) BMEMENYR. AT
WA - - EH R ASES TEERERICIEN B - FHEREHIZTONBET S, &
EIRLIIRZDREENOHEREOERENZHEL., BREZH LD,

ERIIIBHERKFITH S O 30mm O —BRAKEH KOO L 10mm O BN A
AEERWE, R I—FRRA MOFEIZ T 14 v—7b— b & UTHIRE T 725
FLERGLERSE (BE 2.7 gom’. HEL : 5GPa) BRI/, ETICHELRE 2K
FRR3HOEREPHCI O HZ =P ERRBAN R T — D2 BEATEHERE
HERZRELE. ZRAOEHE IR EIVETZDT, F'—JELEIVERTFDIUD
EANO BRI S BB R S EERR 2 WE U, BREAEHNIXERED HEL
EODUEW 7 GPa KU 33 GPa I/ B KO EHEHE LB XL 0.7 km/sec KU 2.6
km/sec 12U, XREDES 2T FTHBEHZHEEL /=, TNETNOEEEK DR
REFTDAINZZALIIDWTiERT S,
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Impact Event at the K/T Boundary
— Gigantic “Tsunami Deposit” in Cuba —

MR, ORER—, SMEH, AE, SILUKS (BX - B),
AHNE— (AXFH Y bKX)

T. Matsui, E. Tajika, R. Tada, T. Oji, H. Takayama (Univ. of Tokyo),
and S. Kiyokawa (Univ. of Connecticut)

Impact of an extraterrestrial body at the K/T boundary (about 65 Ma ago) would |
have created gigantic tsunami which could have affected around the Gulf of Mexico and
Caribbean sea. In order to investigate nature of the tsunami induced by the large im-
pact, we carried out a preliminary geological survey of the upper Cretaceous Pefalver
Formation near Penalver village, southeastern part of La Habana City, Cuba. Very un-
usual sedimentological characteristics of the Pefialver Formation suggest possible gigantic
tsunami origin of this formation.

A5 5 6,500 HERMOBH R/ ZAER (KTB) IS8V 5 BN REEHRIL, BED 2
Foa - AW VHEMNETRI -2 EPHER SN TS, HRITHEERIRTE U/
ZEDPHOLNTVWED, FHRIZL->TEKRE [EKE] "REL-TEEER I T
B, ERE, AXTaE~h ) THBIIBWTEFO LI RERREICLADDEE LI LN
L [EEHREY ] PERENTVE, T )%, HEICI > TRAEL: (8] o
RF OYBRREE R R 5 701203, A SR D IEVIBITICBIT 5 RN OILEDS
BETHL., 413, TOIIZHBUTHF2—NOKTBRAE 0V 27 M2 EHL T
BH, ZITEASEL BT o EREDE—RET R .

F a2 —NIFEESOBLITEIME L TWLIZ500b6T, FZIALNS KTB
EEEICETAMEIIINE TIRE A LT b TV, 4, BADRELXITR o7
DI NN FHAIINE T 5 Pehalver B TH A A, KTBERLF (A1) VT LD0RERER
EFHARF SN AHB) IRTRBICL o TEbR TV, iThEd, £ZICRON-HEIZS
NETHSLN TS KTB OEEHEERB 2135005, EHLOTAEELLIOTH 7.
HE, HHREHTHERSNTWA KTB IIES<1l cm BEOHIRBTHY, AxTadil
o [EEHERY ] #ed%) KTB THEDESIEIm THAS., L, 4HRE
AT R o F 2= NDOKTBIZEEH150~200 m (12D ET S, L hbi), HEOTHIS
EIRADNT THKLD S HIRIA E R T A AHRFRNCEALL T BT &, EREIE( AL
NienZl, HEBOTHTRBEOHBIHEL CNABETTELLEEDLNIRED,
IR CIE A AT REESALONE Z L2 Eh s, ZOMEN AT H SRR D 9
HIZEAMIHBTAZ LIZL > THREN/HDTHAZ EHITRBREINSL, TOZLhb,
COBBIIINT THRINTHEHRTRAHED [EEHHER | TH 5 E .
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Chemical evidence for their cosmic origin of unmelted
micro-meteorites collected from Antarctic ice

REEE (FEREA-H) , HEES GUK - B)
FH # uk-#) , X5 & (FHU)
OT. Fukuoka', Y. Tazawa’, T. Yada® and H. Yano®
1 Gakushuin Univ., 2 Kyoto Univ., 3 Kyushu Univ. and 4 ISAS

Elemental abundances in 5 possible unmelted micro-meteorites (<5 u g) collected
from Antarctic ice have been analyzed by instrumental neutron activation analysis
(INAA). The results suggest that three are cosmic origin, because of high Ir contents.
We discuss more about cosmic origin of unmelted micro-meteorites from view points of
the chemical features.

COKICHRET 5 EIORFBIIBBFIBKIC L, BEBKKXEZEE L CTKEDFE
HEZRET LEHEIEATVS, ZhIF TOFHEOME I REEHEREHH» 5
FEELIENABBLTHL00KFETHo7-. LA LI oA IFEEIS
WIRERMICEET 58T, KR DOERRTEREIEME L TW5H72%, originalz
HMEP/FONZVEVI)HEN D - 72, HFE, KABELEREE, BkKKENLIRE
SNT-FHEABOPIEMBE L TLVWLDPFLET A EFHLPITRY, ZD
MBI FHE COoriginal HBEEZ R L T NADD LHRFEN S, T FEITKKS
INBONTEBRNFIFECTFHERCTCHAZEXHLPIITAZENERER
B, THRE—ZEDP SMEOFERIFONLDT, BMNARO/ESITITIZIER
BT ABETHTREMESHT (INAA) 7S, BEELZMIEEZELIOND.

AR TIEX, 79 Y ABRICEX DEERKS L D FREINIEBRRBO~, 70X 574
FAPEEZLNLSEB (K5 ughhTF) 1220 T, B/MITHDINAAZITS
7. ZORE, 3MEOFEBR~A 2707354 P FOEREDIOFHERE
HEEh/:, T TRIDHFEUAMCFHER L V) 720DLZIRIIIOWTE
—ICERT 5. BN IEEREAFDINAATOR Y v EORES, SRIOSHIC
B L7-FIES DA L, BR) O KERXLDHET 5 EII5HTE L RO E
PREVICOVWTHERTA.
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Non-equilibrium condensation of
TiC core-graphite mantle spherule

FH &, & F4 (dbKH)
Takeshi Chigai, Tetsuo Yamamoto
Department of Earth and Planetary Sciences, Hokkaido University
and
/N BER] (FE KEE)
Takashi Kozasa
Department of Earth and Planetary Sciences, Kobe University

Some presolar grain found in a meteorite has graphitic spherule (0.3~9 pm) with TiC
core (5~200 nm).

To constrain the formation conditions, grain formation in a mass outflow of C-star
was calculated using non-equilibrium condensation theory. It is concluded that relatively
low ejection velocity, high mass loss rate (v2/M ~ 10% v in km/s and M in Mg/yr) and
low C/O abundance ratio (ec/o < 1.1) are required for reproducing the observed sizes of
the core and the mantle.

Murchison JEAEH 21T TiC %4 (5~200 nm) I ® 2 graphitic spherule (0.3~9 pm)
PHEETSH. Thbid 12C/13C KA b presor origin Th Y, EPFFAT L LT C- star, AGB
star, supernovae %% 2. b LT\ % (Bernatowicz et al. 1996).

FRFARTIE I 0O ORFOBE % T 5 720 3G (Yamamoto & Hasegawa
1977, Kozasa & Hasegawa 1987) % Fi\» T C-star 25 DEBEHH DBED Y X b DEKD
SR LTV, LEONTFOEREH TR

FDFER C-star & L TiZ/ME W ejection velocity & &V» mass loss rate (v2/M ~ 103
v in km/s and M in Mg /yr) 25LETH Y, C/O abundance HAI & < (egjo < 1.1) %
{TRZLEVWT LRG0Tz,

References

Bernatowicz T. J., Cowsik R., Gibbons P. C., Lodders K., Fegley B., Amari S., Lewis R.
S., 1996, Astrophys. J., 472, 760

Kozasa T., Hasegawa H., 1987, Prog. Theor. Phys., 77, 1402

Yamamoto T., Hasegawa H., 1977, Prog. Theor. Phys., 58, 816
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Measurement of Laboratorical Analogy for Lunar Mineral Reflectance Spectrum

KTERT. KBAEK. MTRE (FEHEAREERD
Makiko Ohtake, Hisashi Otake, Satoru Takeuchi (National Space Development Aency of Japan)

Abstract

Mineral distribution mapping is one of the most important items of planetary
exploration. Mineral reflectances of UV-VIS-NIR depends on incident or
emittance angles of the light. We have measured reflectance spectrum of olivine
under many conditions changing those angles. Here, we are going to mention
about the results of the measurements and angle dependance of olivine

quantitatively.

CNETOHERICELD., AROHMRN AT MVIAREOSHMEL - {LFMR DM, A
HHEL TY ZDORFH A XRHDAHA - KEA - MHAICHEFEL TWSIENAENTVS,
LLEMNS, TNSEFHOERILEEFREDTITbhTnRNED, RA3T0ERLZR
HATWNW5B,

F DD HEISPEEE ZBUEL . ARBEORKORFEIL, SHREHIH DG X
HOAEEEENTNEBI(0~65 OFEHT)RETXORATHD, INETOENDEREIIHT
ARV, KR ERF SO THY T T Lot i, AEB TR—HRORSHEE R
HY %, THUCENRFR RO ERIFEL BB CED, 0%, FROWE ITH BT ERET —
5 & FTRBBE TREL . HFICKHREEHT 2700 AV S RELBIRO RKEFEIIDW
TREDELBET 2 LICED, BEEPBETHDI LRGN,

BT — 5 2MOKA®E. AORENLZEHO 1 DTHEDASARZHANT, AR
ANf - KEA - AL TREARY MLEREL., KERBOZNS DAEIIHT 2KF
HEHAN. TORE. BRIEICABKEESRRIETHAN T,

BESEHOBERLR T VA AL o THOARKFRENRIRZEEZSNDOT, 8T
INEDNRTA—FIDNTHELIE, UEHROERILZHEA TS TFETH S,
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Release mechanisms of volatile molecules in
amorphpus ice

IAE L (JLKHE), REFE— (IbKRHE)
Tetsuo Yamamoto (Dept. Earth & Planetary Sci., Hokkaido U.),
Sin-iti Sirono (Dept. Earth & Planetary Sci., Hokkaido U.)

Data of the sublimation experiment of H,O-CO ice are analyzed. The following two
possible processes that govern CO release from amorphous H,0O ice are examined sepa-
rately; one is diffusion of CO molecules in amorphous ice, and the other is CO release
associated with a phase transition of amorphous H;O ice. The peaks in the flux of evolved
CO molecules with increasing temperature observed in the experiment are reproduced the-
oretically. We derive the relation between the temperature at the peak and the activation
energy for both processes, and estimate the activation energies of CO diffusion in amor-
phous ice and of a phase transition of amorphous ice. Brief discussion is given on the

implications in planetary science.

7ENT 7 ARBEKOERUSF (BIZIECO) DRRBERN L, KPOERMESFITV
K OPDRFETHECERTS I LML N TWA (Kouchi, 1990, Bar-Nun et al . 1985,
Sandford and Allamandola 1988). ZD®EL LT, LT 2081605 1) T%
N7 7 AKBEILEH L CREIGE LERES T OER. 2) 7TENVT 7 DKDAHEBIC
feoT [ ENT | ERUSTFORR. TLENOBEEFEITL, BREOLRL LD
KRR LT AEREGFOT7I v 7 A% REORE L L TR, £0OFR, WER
LI BHHBETTIS v 7 APBRELRY, EBREFERTAIILERWELL. LT, 7
Sv 7 AVKBKEE & HIREL T -IHEBOBRBMA LA VE - O OBEKRK%E
Wz, ZDFER H0+CO KDHERERICEMAL, UTOEREZEL . COFTFDE
BHRL1L) ICIBVDLREL, TENVT 7 AKPD COFFOWLEBEERKD, 2) I
B2 DERELTERDTENT 7 AKRDKE L DOTER LT F VX — 13 Schmitt et al.
(1989) DEBRI LIEEE XN TVAHLEL~ETH I &Abh ol |
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The first separation of metal from silicate in the
solar system

B’ BHZe, TH & (ALKH)
Akihiko Hashimoto and Takeshi Chigai
Department of Earth and Planetary Sciences, Hokkaido University

A mechanism of separation of metal from silicate under zero-gravity conditions, before
separating under gravity of planets, was found. Minute particles of metallic iron received
momentum from bursting of many bubbles expanding inside silicate melt and burst out
to space when the particles were created by deoxidization on melting of chondrule’s prior
materials . This explain metal-silicate separation of chondrites.

IVFIA PRRREOELTE, KEROTEFEELEL TS, LiL, BAT
KOREXTHD Mg lCHRBILL7-L &, BBERL VA ¥ A FEAEFIETNSE TV —
7, LVEBNRBAETHARFEBAICETHICZLY, aYF 54 MEAIRER
BEEECHULICIIZELTBLT, BEHDOIN S MREOBIEICL o Th 7256 &Mt
bDEEZOLND., ZTOERFIHEE R TOHKOKFIZHEIMIC lmm PLT OB T4
ABBERICGBLUTHEL, 8ANTENSBOLE L-REIEZE DO TZ L.

WhWALHER/ T ABREDOSEEL, FHILENZEME LT TERRBRTH o 7.
Q) BRREBEO 7T ABRE (AVFJa— V) BAEYTEHILICL > TELICE o TR
LHMERITENT, (2) BEEABREZICY A L FEATABD, BFLREIC L o THE
DREBEBIA —/N—Ya— L7z, (3) BEEOHLEOY 2 MBI BRI L7z,
BEDTATTRINWTNDOMERICAZ S ITHREN R S DT\,

B4, RN REEBAVPEZICEWFE RS TERT 220 T, 8BS 4
BREANVEPLIBCEHREINSE AN =X ERR L. 2 OBRIT Hashimoto (1983) D
ERIZBWTKERIT KT E P ORI S % KK (graphite) 12X > TR LA L
SICELLLDTHS. A (0.1~0.5 mm) SRRIT 25, ¥ A BRIEHIE > bR 4 L BEIR %
boTRUH L. ZOFEIRBEDE FBEICE 57225, Yurimoto (1997) NEHRER
iy ru-—-X7v7rahs.

COBRE, PEPTREIBELTHFHR T2 L E0/MERIERT 2 £ 25
N5, [IIREVBICKEBT L TEL/—BLRELEZ LN, EBA B L LTS
ELTW2 BN, JIROREB L UBENRROEEH 2T — 2 ¥ F 3R FIC
52 ONGEHERUET AH XL EZRETS.
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Detection of extraterrestrial microorganisms and aggregates
of organic substances
—Detection of polycyclic aromatic hydrocarbons by
fluorescence microscopic technique—

OfigTs (SEEGP . & & CSEESGH . JIFNBF (R®HX)
BNEDZ (R « BLERZ (EMX)

Yukishige Kawasaki, Takashi Tuji (Mitsubishi Kasei Institute of Life Sciences),
Yoko Kawamura (Toho university), Yoji Ishikawa (Ohbayashi corp.) and
Masahiko Akiyama (Shinshu University)

We are developing a detection system of terrestrial and/or extraterrestrial
microorganisms including their traces. We tried the detection of PAHs (polycyclic aromatic
hydrocarbons) which were found in the Martian meteorite ALH84001 mixed with simulated
Martian sand using fluorescence microscopic techniques. PAHs emitted intense fluorescence.
However, discrimination of PAH fluorescence from others was rather difficult due to a
heterogeneous segregation of each PAH in the mixture. Spectroscopic measurement and
staining with hydrophilic membrane probes reduced this difficulty.

2 (RO RN ESOHEY. BLUETNSORFOKREZBNE U TEH
HIGEICIBLAFEERRELTVS. SEIZZOAETKERKBERALHEL001
TR ENPAHs (BIEEEKRRIKTE) OBRBECRERTENFIENE D HhERNE.
B ICES N KB EPAHs (ALH84001 R TR VE & Nfzphenanthrene,
pyrene, chrysene, benzopyrene, peryleneZALH84001 &R LEIE TRE L 7=
ZRAL. FOHENEGERRTS&. ERMIIEFIEALEEXEZRLEVS, BE
MR T, PAHEIFSSEMMBENERITHIEERVELE. LML, Chb5iE
DOPAHEBUEZENENMZYRGHIEHAZR L. RBICEEYFTHERENL
PAHSHIFHR C L ICRES-#ABERLE. > T, BICHXBERERLLITT
(FHAERFHPAHSTH AN EINITRBETH oz, TITHELTEHFE T TEKR
ARG PIVERNSY. BKEEBMICRENICRET HABRTRETIL
L&Y, ChOORMERNSBERMERTEL. E5IC. EDOFTOPAHSDHEK
EMDBOFENMYERD I EOHESL.

COFEERBVTHIROMIEAESEEREAXRSLEZ S, ENODRICIIPAHSH
LOHERNERTHIHNTIHEELTNSLERVELE.
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Experimental Deformation of Non-Water Ice:
Measurement of Inelastic Properties of a-Solid Methane

° Yasuyuki Yamashita!> and Manabu Kato?,
1) Department of Earth and Planetary Science, Nagoya University
2) Institute of Space and Astronautical Science

To investigate the evolution process of planetary surface in outer solar system, inelastic
properties of non-water ice were measured by low temperature uniaxial deformation system.
Constant strain rate tests of polycrystalline solid methane were performed at temperatures 5 - 77
K and strain rates 104 - 102 sec’!. Ductile behavior of solid methane was observed over 30 K
and brittle fracture was observed at 5 K. This result implies that solid methane could not be able
to support the uneven feature in Triton.

LI

MK BRI ORMAKICIIEREE - Bk ¥ ~ - BT EB{LRE - B —BLir E
o 7 H2O OEMUSN D [K] Td A Non-Water Ice SFET 5 2 LAY, #iER B2
%0)55:5’* SHRRBIEABEOBEIICL > THON TS, BTEOHETH L MY

ﬁ%éh%io&ﬂie%mfwmjw&%Eﬂhﬁv%mm%%L@&w
566\/‘ IEEHRFEFEODERBELTHAT-ODFELN Y & LT Non-Water Ice D1
PHIAZEIIIEFEICEETHAL, L2 L INF TIZ Non-Water Ice DFHEIZDWTD
g3 AL SNT Wi, A9 VITEETIZ K TEAEICEADWHEIIBE >
TiF5E 204 K THEHENEDY PG o INEHERBE T LI L 00- T
Wb, FAIIINFETIZ64K FTORMIZOVWTIIHBEREREREELY AV /—
MEHRERYIToTCE&L, SHREEBO ) by - EFEDOERBIEE (40 K) 25 «
ﬁiﬁﬁmwﬁﬁﬁﬁuowfﬁﬁmiﬁéﬁot@ﬁ\:nif@%%%ﬁﬁf
ﬁt:lj_éo
EE &

HE I IERIKR —MEEEREE>H W, By ORI ENICEEE L
oMERO AT A R *HWTER L, BEEZW- D ETIFTVnZE
W&, BVHICFTEE LAY VAR BEHEEBLTO - { h EE &S, %@
m%ﬁ7ka@AéLﬁcﬁém<_to;h EE 10mm, £ 6 -7 mm OME

DR EER LT BIRREBUEINSNVAE—FIZLoTHETLE ANV & o TYT
&OKOKMnfw%%mFMS77K( EEIL 104-102sec! TH 5B,
BREER

SR ERE - BEEOHEIETILEAR A Y > OREHI BHLT & BHEBIRD WA
BEans, ARZEZOFRMATH 2 SHTRETOEEZEIZBVTEOEEHER
u@@mf%otopn ﬁtfﬁmmfﬁéammo%sfcuﬁwfu%@B:
oo - BARE TCRRHEBIENRE ORI, M) FCOERBIRETH S 30 -45 K TIEFH
Ay NIBEUN LB TH5I g o7 TNOLDFERENS M) b EBEIC
GHETA [ Hryu0—7TFFE]| OLEREOKRE ZHIEEKRA Y > OATH R
ToHER TIEEZAZ L IIHETH AL Z EATRIREI NS,
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The evolution of Jupiter’s magnetic field and the
themal history of galilean satellites
BEEFEZ (LKHE), AFE (ALXREEM), WWAEFLE (LK)
SAIGANIJI Yoshihiko
Department of Earth and Planetary Sciences, Hokkaido University
KURAMOTO Kiyoshi
Institute of Low Temperature Science, Hokkaido University
YAMAMOTO Tetsuo
Department of Earth and Planetary Sciences, Hokkaido University

In order to know the thrmal history of galilean satellites, we estimated the effect of the
electromagnetic induction heating, which is caused by the Joule dissipation of the eddy
currents induced by the relative motion of satellites with respect to Jupiter’s magnetic
field. Under present conditions, this mechanism does not seem to be effective. However
it is thought that Jupiter’s magnetic field was stronger in the past. We estimated the
strength of Jupiter’s magnetic field in the past and calsulated the heating rates of satellites.

FIVVAHEORBOBHDI®, FORFO—2L LT, BEREFEMADORE KR
L7z, BRFENMBKIT, HFEISAEREORZEHTAZLICL>TELIREHRD
Joule dissipation TEZ %, BEDKERB DR L CIEIFIRNLMBAIIED L Bbh
B, LPLPDOT, RERBRIBEL VRILOILEIONRTWS, £2Thhvbhid,
KREDHFEDBEDKZLLREAEL Y, HEOMBAELFHMEL 7.
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Development of two-dimentional ion detector (Amplified MOS Imager) for the isotopic
study using mass spectrometric technique

OCmpsw!, kxg—51, Jurx=2, TAES!, Ax4E!
(ERT ARSI, 2HRSHERTF 7/ 09 )

OTakuya Kunihiro!, Kazuhide Nagashima?, Koji Kosaka2, Takafumi Hirata, Hisayoshi Yurimoto !
(1Tokyo Institute of Technology, 2Tokyo Technology )

Isotopic study for meteoritic materials is of prime importance for elucidation of early sequence of the
solar system. In order to understand further detailed evolutional history of the chondritic materials,
higher precisions of isotopic analyses is strongly required.

In this study, we developed a novel ion detector system using an Amplified MOS Imager (AMI). The
AMI detector has several unique features listed as two dimensional detector composed of 500 X500
pixels, excellent signal linearity covering 5 orders of magnitude, integral type detector. The AMI ion
detector developed in this study enables us to measure distribution of oxygen isotopes in the solid
samples.

In order to improve the detector performance (mainly S/N ratio), we developed a method of
correcting sensitivities between each pixel and reduced Fixed Pattern Noises. Principles of the AMI
detector as well as a method of reducing noise of AMI will be presented in this talk.

KBRS RN DIERIIEAPOEUEMICETN TWVWS., RAMFEREREL (AR Z
ETRADKEICET 2Mp WiERIRIEEICE 5. RAEKICE D EBRETRDBOMEE/L
FEES ICT B0, SMBORMAERELE ZRxv v EL T ELTRNBZ D
SEELB.

GBI R4 A EHEBXK (SIMS) T, —RAAREICEVER SN ixE, +
CHEENE AN, YO TLONBERRERS AT EREBLICAA 1 X—-JELT
BEIhD, COBRERSIMS OFIE%2E» LR~ v EL T EEIHES DR, 14
COZRITABE P AREL R HEBRORE - ERMIRAIRTH 2. —RcEHREFETF AMI
it, KEIWCHEEBLASBERICIV A A 2EERE TS EPRJREL Y BURRFTHS.
AMI i3 25 FBDEED SIBRK &N, SEEISWILICA T RBREET I LOEROAS 1+
CEZRTMICEBRE T 5 2 EHR]EE

THd. £/, AMIBASFRFOER & & g "L TR
BT BN CHY, WABME 5 | 20| v oanioax |
RATBCEICLIHEBLEES NS HIE 1 1000t FPN: BE/NRS -2 /X1,
MUBET-2HBONE. 473y T 1 s S
TLESRIRY, YL F OB gk ‘
ETEEE T RO/ 1 XDEHH DL O s, 200 N
BRAIRTH 3. (\;’“ g 100} 0

AMR T RERMCOBEEEM 3 of I AN
ET3ZETCRENE—> /A X8Ry~ T 102 103 104 10°

BRE, /A XRADERICHKI L 2= (=1). ° iti7) / nA
KRBT, AMI OBEREs GRS b D C7 PIVROBEREREL LER,
(o, BEREICOWTEREMZ 3.
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Laboratory measurements of light scattering by rough surfaces

using a He-Ne laser
©A.Kamei”, A.M.Nakamura®, M.Kogachi", and T.Mukai®
1) The Graduate School of Science and Technology, Kobe University
2) Institute of Space and Astronautical Science
3) Department of Earth and Planetary Science, Kobe University

The Japanese mission for asteroid sample return (MUSES-C) launched in 2002
will observe the surface of the target asteroid NEREUS by using the LIDAR (LIght
Detection And Ranging) and the visible CCD camera. The LIDAR instrument, which
intrinsic purpose is to measure a distance from spacecraft to asteroid, has a
capability to detect the surface albedo at a wavelength of 1um. On the other hand,
the camera will perform photometric and polarimetric observations of asteroid in the
visible. The in situ measurements enable us to obtain the data over a wide range of
phase angles, which is an angle of the sun-asteroid-detector. To get the reference
data of that project we have done the laboratory measurements of light scattering by
rough surface analogues for asteroidal surfaces using a He-Ne laser (A=0.6328u.m).
We present the results of our laboratory measurements and summarize how
scattering properties depend on the refractive index of the surface material, the
roughness of the surface, and the phase angle.

2002F$T 5 LW FET & 5/ HERESHEMUSES-C TILHIFEABLIDARICE 5 /)
BERBORKFEE (FIVANEK) ORIERAE D A ST ICLZREIABEPEE I TV
3, ChOMNBMOERT - 25850 EE/IRERAMEOENEERL.
He-NefkL —H# —Jt (EFK0.6328um) & L. 7+ b2Ib, RAEFICE Y RSHK
HEXRAEZUNETIEAXRRET- /2, &G TV EHWDZ EICELY
LIDARTH#DFEIR T3 T BA (KE-RAH-SXES) »0 IHEVWBET
BIEL. W XTHFEOBERLEVEEONEATATEL 2, ERERICLVES L
FRAERBICEDOVT., BHONXYTER. REMAS . HEBICK 3 HALEENE
B§eERTS,
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Correlation between the shapes of ®-Al203 particles and Infrared Spectra

HEH—, ANEZ. #NTE QIefEKe)
WX GUFTEMMERS) . NLTRE GIEERAY)
Shinichi Takano!, Seiji Kimurai, Chihiro Kaito!, Yoshio Saito? and Chiyoe Koike3
Department of Physics, Ritsumeikan Universityl,
Department of Electronics and Information Science, Kyoto Institute of Technology?,

Department of physics, Kyoto Pharmaceutical Univérsity3

Abstract @ -Al203 particles produced by heating commercial 7 -Al2O3 particles
above 1400C in an Ar atmosphere were studied by infrared spectroscopy and electron
microscopy. When heated at 1400C for a few tens of minutes, spherical @ -Al203
particles were obtained. With increasing the heating temperature and times, these grew
up to 8000A in diameter. Above this size of spherical shape of @-structure, their shape
changed into plate-like. It was found that the changes of infrared spectra are able to be

explained by the pariticle shape and strain in a particle.

TV FEROHABREROHT AN S BTN T 2BEREHETHD,. ALXIVOBR
o THETRHEEASNTVE. LML, BAFRTZIVIFHFRRERINEI &,
SN1987A CTHHINEHBEHRIITNIFTOI LA ONEEL TS I EATFHEEN, 7V
FRTONET—F OURBEEREE > 7. TIVIFIEREBBRDD, INE TN D el (U
T7147. VE=) BLUERBRy HOT—F¥3@EINTNS., LML, ATFICBTS
BN . BETRL I 2EEO v K FONXET—F 2REL. FEHABROT—F &
L —HTBZEERLE. £, BEERETRATDHOTIVI TN FEEML, TOB
B, BT CHETIRENEHAZT o TS, SEE - TV FRRTORRE
FABEROHEIZONWTHRET S,

7-TIVIF BT (Aerosil £H8], KifZ#I 200A) % Ar gas 80 Torr FHIH 1400 CLL L
TINET 3 & afiCkEB L. ETREF®N S 1400C TR T2 OMB TR FARELIC cHHIT
EBTBZENDM -, BABENARY VB HEBIZLAEMNRA LN, ERLTza-
T2 R FORREBERIE TH o . HiR. EFFOMBTIIRIFIIREK 8000A X THRE
L. S5RBRLELPOIIT/NERIROMBIFIREAL L. COBRTRETREIFAKIE
RETH- N -7 IFHETORBOELT IO THRABNARY MIVIEL .
NS OFABRLARY MIVOEEH, a-TIVI FHBTFORBOELLPRTILEENIEA
KXo THHATEDZLERT,
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Three Dimensional Analysis of Hypervelocity Impact Signatures on the SFU Spacecraft

OKREME (FHH/ MEKHE) . RBFE (FHW) KMWBEH. M.J. Neish (i
FHF) . S.P. Deshpande (T&MIZ¥ V=7V ¥ 7)) | ®ilKkZ (BARKEET)

OKazumasa Morishigel’z, Hajime Yano!, Seishiro Kibe3, Michael J. Neish3,
Sunil P. Deshpande?, and Yoshiyuki Maekawa?

1) Institute of Space and Astronautical Science; 2) Kobe University; 3) National Aerospace Laboratory; 4)
T&M Engineering; 5) Nippon University

The Space Flyer Unit (SFU) was retrieved by the space shuttle (STS-72) from the operational altitude of
480km after its 10-month mission in January 1996. Here we report on the 3-D morphology of
hypervelocity impact signatures measured by X-ray CT scan and Laser microscope, especially on the
second surface mirrors. It is shown that 3-D crater profiles can be used as a new indicator of some physical
properties of impactors (i.e.,meteoroids or debris).

WEREHLEICBE SNASFUFEDRRIZIE, X740 4 FEAR-ZAFTT
VIS 2EBEERFHERESSHBIEIND . AT, BRICEESET 70 V%
Bio 727 VI AMMSSM) EOBUN 7 LV — ¥ —BEDOIRTHEE 2 BT 5, T
L) EEOMBERER (T4 X, BE. BIRK) ° SuEER @REE. Hm)
Kﬂ?%%i\ﬁ?ﬁﬁk%ﬁ@%%®ﬁ%K%¢%ﬂ%%#%%iéCt%
g B J o

F4 DEEROIFRITL o TSSMED S L =¥ —13, 2RTEEIRD S 4 FEHIC
SEIN, ZOGEIHYAXIEETHIEDHB L, XBRCTAF Y ~IC
SoTHMEEReTH L, V-V —BiEgRz AV THLICE S HTRDEHRE
Bbho 7 V-5 DERLEIDE (Dc/P) 25 EFRAED TV —THE LY
T4 TIGEEINL, T2, 2BEABTARICTHEREER fTo (1§
2SR 1 3~4.5km/s. EZEY ALOs, H T A, EESOCT0um) » THITE D,
ZWORBEEER IS L7 L —F —FHROEERZRET 5, S HIT19904F
RN N-LDEFEE LOFEM LR T 70 Y MA0FE s b IE L. 3XRTE
R OFEENT SN —TEDHBEERIET %,

memmq
| TR 4 i
Bl X#CTA¥ vV IC&AHSSMLED X2 : CCDH # T2 & ASSM EDE 2R

WRROWHER (| 3EEAMERT) (HEOMmY%I 1 mm)
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Model simulation of albedo
at lunar parmanentry shadowed area

O M.Tanaka (1 , H.Ishimoto (1 ,R.Nakamura (2
and
T.Mukai (1
1) The School of Science and Technology, Kobe Univ., Japan
2) Information Processing Center, Kobe Univ., Japan

The existence of ice in lunar polar region was suggested by the Clementine spacecraft, where
some ices on Lunar south polar region may exist in. The Clementine measurement suggested
that the reflected signals from the lunar surface show a sign of existence of ices in some regions
that are parmanently shadowed from sunlight at the bottom of big crater near south pole. We
have shown that the temperatures in the permanentry shadowed areas become enough low to
keep the water ice against sublimation. Here we will show the predicted values of albedo of the
surface covered with ice or ice mixed regolith materials.Furthermore, we will calculate the
albedo of the rough surface to examine the similar signals could be obtained from such rough

surfaces.

AERAZHEBIKRDPEET AIEEMEICOVWTIE, 199 6FICTAY HDOERE
LAV A BB RELT, OB ROEREhBZICBVWT—HEZ&EL
TELKBED AT L ZBWAAREEZOND LT AIIKEBDLNAYWEIFHFEL
TWBEW)IZ EaR L, FLT, FAd, AAEERTIIKDOKRILELTH
LT ABEL LI ERR L. &2 TIIAARBBICKDKIELEST BHEE.
BEDEEOLYBE L. 2O TAVRFEZHETAILICEL) FO/FELREA
THIENERTHLILERT, CO-OBLAORLZAIREDOHE Y2 6 TITH &
PERBIZVWNIRETEHEONLIRF T VXX FZ2EFTIVEIEICL ) KD/,
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An ion microprobe analysis of oxygen isotopes in an Allende CAL

LEER 2 CGEX - #)
HIYAGON Hajime (Graduate School of Science, Univ. of Tokyo)

An ion microprobe (ims-6f) was used to analyze oxygen isotopes in an Allende
CAI (Ca-Al-rich inclusion). Spinel and hibonite show '°O-rich compositions
with both delta(*’0) and delta(**O) values of about -45%; melilite shows almost
no anomaly and perovskite shows intermediate values of these two. 'O-rich
compositions are also found in the rim (spinel and pyroxene) and even in olivine
grains located "outside" the rim with the delta(*’O) and delta(**0) values of down
to -30%. This suggests that (1) the olivine grains were formed together with
the CAI and (2) the evaporation/condensation processes which formed the CAI
most likely took place in the absence of the solar nebula of isotopically normal
composition.

7T LOTRA%ZIZE END CAl (Ca-Al-rich inclusion) 1. BAABEREZIZBT
HEBOANRNNERRLIZEEZ SN, TBERMERE., PALICXIBZI TR
LR EREREEZFDODIENHSNTNWS, CAIl ORKE, £ERBEZHSMNTT
5%, RRKIKFRESINEAF 27 O0—T (CAMECA, ims—6f) ZHWT, BHEFEL
A DB/NMEE T Z AT, BTE. YO0 b, 00 & BT +2-3% OFEBRME
THWT BT EIZRILTNS,

CAI F# DAL RN, ERIF1 bid, SMOWUHEHENEK) X & — )L T deltat’0),
delta(®0) MEBHITK -45% & O KWELHKRERLE. AU TA MIBIEEAE
FEMEREN 2, ROTAHA MIEFOPEMREEZRLE. TNSRERDEK
HEREERDMTEIZAVWTHELSNTVAHREEANTH S, I5IZ. SEOHHTTIE
U LADES (AR, MEARE) 126 %0 ORMERENRSNEN,. U LD M4
fICHEET S A Y EITD delta(t0), delta(®O) MNEBHIT -30% IET B EAE
REMNARSNIz, TNR2<HFLVWARTH 5. CAID Sl oAU EITHIEE
WWRKRERBEERMAERENR SN ET. () FOF Y €203 CAL ERBFIZERE
NETHADZ &, Q CAIVERBETHSETDE, TORR/BEBEIE (/) —
ROVIEEFRRMEERZRED) FIEKBGREZEHN AP TEI > D TIERWN, &0
DTEEZFRRLTNALDKCEDLNS, (FVECHRBEHAFT—EHXLLEZD
BHEEELZETDEF I ESORMNERENFHATERN, )

-4.6—-



P405

PEWVIPAFPARX+ 75 X2 —-DERAIM.IaL—-a>
OFHAA. BEHE— WEK. HK) . MHE WEK, H)

Numerical simulation for collision and sticking processes
of amorphous ice clusters
O K.Hirata K.Masuda T.Mukai
The Graduate School of Sci. and Tech.,Kobe Univercity

In the proto-planetary nebula, the process of grain grouth due to mutual collisions of grains
plays a key role to produce larger aggregates. We produce amorphous ice clusters consisting of
about 1,000 H20 molecules by using MD(Molecular Dynamics) computer simulation. The
collisions of such amorphous ice clusters are investigated by MD. The resulting shape and
structure of sticking clusters have been obtained. In addition, the sticking probability of ice
cluster has also been derived from the results of collision simulations.

BEHEKBREZIIBWT, M TFOHAEHERICLIHEARIZ. LD RELESGHK
PEBD) A CEERRE TR T, T2 TEAIE, 1L,L00EBEOKTTF2LEA T
ENT 7T AT AADYZ T AF — % MDMolecular Dynamics)iE % iV TEo 72, TD 4
Fr oA —FATOHEEREBE I 2L —Ya Y THEBEL, FOERBELR:,
HREOMNE LI 2HOBIK, HE. RUHEOHRREZHET 5,

MDA VTS ETELNTTATAR - 75 A% — (HO 2958)
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The effect of the boundary topography on the convection pattern

o PR BT, BH B (EK - H)
° ATSukO NAMIKI AND KEI KURITA
(Dept. Earth and Planet. Phys., Univ. of Tokyo)

The upper and lower boundaries of the mantle have topographical undulations. Here, we study how this
topography affects the nature of convection patteirns by laboratory experiments in a rectangular box. The results
show that topographical undulations control convection patterns via thermal/dynamical feed backs, and that the
convection at high Rayleigh number is more sensitive to the topography than taht at the low Rayleigh number
(Fig. 1).

Hik< > b VOFTITERICE  DEAFHMLEEATHERTHDLETL D, LEOERIIZT 7 P A7
T EHHIN A KBEDORLH ), —F |, THROERTH 2 D" BOE SR Y RYEWIEET S Z L2556
T3, fEoT, EROWEVERDO<Y FVTRED bNTWE L 1Y) —% 100 ~ 102 BEOMFRICH LTL
DEILEHBYEZENENAEIEIIEETH S,

FEFFETIE, SIS Y —  ORFOMIMISHTHHEEOZITH & EOMMDY A AL RBD 5T L
PEBE LT, EREREITE o7z, EIRETBE, T EATE 2 2 KT L KR OFAEORT/ (¥ — » 2 BiE
L7 XS5 — >, BESOTEILIIIRERR F AV, BROMEELIITFBO THRIIE 1 cn D7V 3K
(obstacle) & S Z/EHFCTEHR L7 BHREHI—HRIKBOEE 2RO T IS 512 E K X 72 obstacle
BB, _ERIEAT obstacle DATECBEITABRRFERE SN/, O [obstacle 130t/ %7 — I8k { 28
2RITT] LHEL,

R SHSE — ITEE S RIDT obstacle DY A Lid L A ) —BUKEMNH B Z EbroT, 105 BEOE
L4 ) —EoHiidR & 7% obstacle WRF L TEEREZAS, 108 DLEOBE L A ) —Hhiiid/ & % obstacle 2R LT H 8
BUBUET 50 LA ) —HhY 107 B B ELIR TR Y — v ICKBIEE SR 5 700 | R obstacle 12X
LTHUMRIZZ 5 (Fig. 1o

100 —Trrrrrr —rrrrr

———thickness of the boundary layer
O effective
- X no effect

X X 4\
102

104 108 108 107 108 109

Thickness of the obstacles and /or the boundary layer
non-dimensionalized with the height of the convection layer
X X

X
Q
[o]

Rayleigh number

Figure 1: Non-dimensionalized thickness of the obstacles as a function of Rayleigh number. o shows that the
obstacle affects the convection pattern. and x shows that the obstacle has no effect. — indicates the power law
1/Nu = 1/(0.08 Ra®?!) which is the thickness of the boundary layer non-dimensionalized with the height of the
convection layer.
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An attempt to study local geologies of lunar base candidate sites
using CLEMENTINE image data

OBEM. BOLiEs. +RIEBA (BRERE (%) REBHZER)
Jun SAITO, AKIY AMA Hiroaki, and Akito SOGAME
(Technical Research Institute, NISHIMATSU Construction Co., Ltd.)

Since 70's, many conceptual studies about lunar base construction and resource utilization have been performed,
but most of such studies are about construction techniques and/or processing raw materials on the moon. In
order to realize lunar base constructions, it is required to investigate geologies of candidate base sites. Here, we
report our preliminary results of the study of local geologies of some candidate sites based on CLEMENTINE
image data.

FEROFHBEO—RE U TKE 20 DICHEEE - BERRICET /5D
LRI EEhTWEY, ZOZBEMOKTI., L UEEREO 7Ot XICHE
TH52HNDTHY ., BERIBADKREIVPEVOIBERKRTHZ, LrL. EBICZD L
2BTOT I bMEEZDZOTHNIE., »OT 7 ROSERFOBEERSRDEE T
DhAEIICBARBER TEONBRERFTIET. BOEZIL, ENnLS %
BRORKEBET INZDAEVWOIERERSITOVENH D, 2O L5 LHHE
BERICEY BeREEXREICEWBO I O-—NILT v ELTE2DHTITH 1=
Clementine BN 7 — 2 FHW T, BEICREIh LI &V H D ARBOEHILS
WKDOWTHREERBD =,

SEIE AEBBREHAICET 3P EVWER " P hTiBf o h O > 5. B
D#%F\Z % B Grimaldi-Ricciolitti, $ LU DERFICEETh TULHEWLY,
CopernicanMlava& R, 5 © 38 " & B Lichtenberg 7 L — 2 —B I CHRE % 1T-o 7=,

7 — # {3 Clementine T1§ 5 W /=UV/VISEIR Z A L. Brown KZEND K —LX—JTA
B & 1L T B calibration -procedurelC EIWTHIE L 7=,

SEORAETE. TNHS5OHMBICEVWTEDS I L ERBIFELTWE X
BT—=lUk, 2hiZ, FEROBERBICHERTEZIMENEE. $LUNTO
EWEBEOBEMNTHIBEREL LT ENE S LREEAHFHFINI A EVITE
HICHPDHIMELEDL S TH D, 15, BEMBOALDICHEREE A 5 N Bilmenite
DEBEBODIEIE L & Dbasaltic-lavalTiE., LD EWEVWERKOBEXF—T T
BH3H00, TELEEICVLEL DY I HBICYHEEE Z 5 15 AnorthositeD 2
PEETCHD, TIBIC DOV TEGalileoNT— 2 #AVEERY 50T, SHEHI
FICEIRIEIC & OFFEanorthositic B HAPFET I PICDOVWTHREL 1=,

References: (1) Morrison, D. A. (ed.) (1990) Developing a Site Selection Strategy for a Lunar Outpost:
Science Criteria for Site Selection. NASA/JSC Solar System Explor. Workshop.; (2) Taylor, L. A. and

Taylor, D. S. (1996) Engr., Constr., & Oper. in Space V, ASCE, 741-755; (3) Williams, D. A. et al. (1995)
JGR 100, 23291-23299
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Formation of cluster structures in saturnian ring

Hiroshi Daisaka(Tokyo. Tech)

In the saturnian B-ring, there are infinite concentric bright and dark stripes like a record,

caused by the inhomogeneity of particle densities. In order to understand the origin of these

structures, N-body simulations with taking into account the mutual gravitational interaction

and inelastic collision have been performed. Until now we find formation of cluster structures

in ring particles and increase of random velocity, but the mechanism of formation of cluster
is still unsolved. In this work, we ingestivate statistical behavior of ring particles in cluster
and the relation between cluster and velocity field of ring particles.

TEB U UTICIE, RTFREEOERIC
£%, LI—FOED L) LiatEErFiEy
5o FOWEDHHEERARL-0OIC, VT
NFOMEES ., I EELZR L NE
HEEITRoTE, £FTIT, FE—HZER
ik (7 7 X9 — ) RS E . FhUC
HNFEHOT & AR, IRENT 545
BEETVWAEY, DI BRI ITAY —Hk
MY U THFRTEONLBEICOVWTIT X
{FhoTWnv, KEFFETIE, 75 A% —
BEIER SN L 20k L BEE L OM
B, 4O FOREZRANLILIZE -
Ty 77 A —EORHEIIOWTHL N
5,

AR, & ABFNCBT ARTOREZER
TONKDB, 7 TAY—IERENRZNE
A (ER) I BHFITEEER LT V5 A1
GRTAN, 73R —PRRINDLE (T
) ERECSmT AL %b, ThiL, 7
FTAY =D END & E I BRTFOMNA
REBLTWAT L EHRT A,
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Laboratory measurementof polarimetry by quasi-surface of asteroid
©M.Kogachi”, A.Kamei", T.Mukai®
1) The Graduate School of Science and Technology, Kobe Univ., Japan
2) Dept. of Earth and Planetary Sci., Kobe Univ., Japan

Through polarimetric observations we can estimate the size distribution and porosity
of surface regolith. The results of asteroidal observation from the ground show the
obvious differences of phase dependence between C-type and S-type asteroids. Then
we prepared the surface analogue of asteroids consisting of particles of absorbing
and non-absorbing materials. We measured the polarization of such analogue

surfaces with wide range of phase angles by using He-Ne laser (A =0.6328 u m) as the
light source. Here we will compare these lavoratory results with observational ones
from the ground.

—RICEANEVAEIRERABOI IOV UNILTOMBRZERIRTDIEDTHD. D
BREIOLITYRNFOREDH. SAMBEDETEEIND. NHREORNERIC
£BdE. CRINHE (RFB) ESHNIE (TBES) ORMEDES (X
B—INRE-BAEDLRIIH) KFEBESNCELRD, BAIEIBLUTEVREE
Zmd—HATC. BERBEWMEZTRT. CNEERNERRTHBIRIDLCHIC, INBER
BZERITDIESNDIHRFANEZRANWTNRERLUREBZBIRUZ, TSR
ELUTHe—NelL—Y—3 (ER=0.63 28 um) ZRBHFLT. ZORIFHICDULN
TRHhVWIESEETRCAEZTED., CCTRONCENAERBRE. RO
AREREDLERD SINVAEREMRIC DOV TR T D,
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On the past tidal heating of the moon
wAEE (ELXRXE - KR)
Hiroshi Araki (National Astronomical ObservatoryAEMizusawa)

Tidal heating of the moon is reexamined with recent models of moon's orbital evolution. If hot and
melted origin of the moon is supposed, whole moon temperature increment during initial a few hundred
million years is expected to be several hundreds degrees. This heating would obviously prevent the

cooling of the moon and may have resulted in many kinds of volcanic activities on it's surface.

BIWERIIBOMBERCT I hZ IV ZOREBAHE L THENEMSFEBINTWEA, 1970 4%
BEDBREIDEDEH SN TR, T TI980 FRLUBKERICEA AEEILET I EH EITA
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Size Distribution of Fragments Produced
by Catastrophic Impacts, Revisited

Yasuhiko Takagi (Toho Gakuen Junior College),
Akiko M. Nakamura (ISAS), and Akira Fujiwara (ISAS)

Takagi et al. (1984) performed many impact experiments and investigated size distributions of
fragments. Their results showed that size distributions are divided into three regimes.
However, their experiments used, only, cubic targets. In order to investigate target shape
effect, new experiments using spherical and cubic targets were performed. The present results
are generally consistent with those by Takagi et al. (1984). However, results of spherical target
experiments show that size distributions are divided into two regimes, not three regimes. This

discrepancy may be due to the target shape effect.

BEBERRIT, REVREARZETAIRDVEELRRR THoEZLNTEY,
K4 A Th N T & 72, #5812, Takagietal (1984)id, RMEMIZE L DEEREZ TV,
BRABROEE., BROVAXGAHICELTELOFEHLPIC Lz, T4 X570
WZBEY AR,

W BHF A XL BRERBISBOREFOERICL S

Q) TDREFHLEH 3 DDOBEBIZH NS,

3) N EFPEBROFREIL, WROME L IITHEMT 5.
VI BDTHolz, LEL. TOERIETEHEDEN T HW /20, FO&
B2, BHORKROEENEIN TV A LI ER TV, 40, BEL T
FHFE OB AWER T, COMBEZHEE L, SEIOKERIT, Takagiet
al. (1984) DR L ERRFB TH o 7205, FRPEMOERICL VEL N2 A X5
il 3 DDWEBITIISHPNT, 2O0DFERICGPNEFEERL, I OEHNEIRD
WBEEED, BEREF OV A X5MHICHE L THERE 21T 72
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Distributions, Concentrations and Isotopic compositions of Carbon and Nitrogen
in Iron meteorites(Il E)
MEEX GEX - #) | ZlEE GREK -8
Yasufumi [keda ,and Naoji Sugiura
(Dept. of Earth and Planet. Phys., Univ. of Tokyo )

A small group of iron meteorites(Il E) is distinguished from II AB group, due to
small differences in the abundances of trace elements. N isotopic compositions of
the I E group were reported for 2 irons so far, Willow Creek (& 15N= -33.3%0)[1],
Staunton (& 1BN= -73.5%0)[2]. Therefore, it was not clear that these irons form one
group. So, systematic investigation of N isotopic compositions is planned, and so far two
I E meteorites, Paneth’s Iron (& 153N~-95%0) , Colonia Obrera (6 3N~-89%) were
studied. These values are very different from reported values. But the N isotopic
compositions of Willow Creek and Stauton could be derived from that of Paneth’s Iron
by diffusive loss of nitrogen. So, we will measure N concentrations and examine if such
isotopic fractionation is plausible.

We will also measure distributions, concentrations and isotopic compositions of C and

N, and see if the II E and the I AB group are really independent groups.

IE ZNV—7OHBAKETENT AB VIV — T EENRIL S ETRHENS /N
IRTN—=TTHb, COFETIKHREINTWA I E OERRALXTEIE. Willow Creek

(6 18N= -33.3%0)[1], Staunton (& 5N= -73.5%)[2] THD. I E FIV—TFH1 DD 7 )V
—TTHHOHLHTIE N> £ TERRMM LA ZRA A VEBSITEERNTER
HENCHARB Z EIC Lz ThET2HODOREAITU. Paneth’s Iron (8 8N~-95%0) ,
Colonia Obrera (6 15N~-83%) & W I EREB/B TIN5, COERIBHAED 2 >DOME IR
BHN FHIC K » TERPKONIRICFEM SRR Uicalaeidd 5. 4% BF
DOEREBAET S EICED. TOK D BFRMAKRLSFIDHANIE LD ED D EELD
B5FETHB, 1. BER. KEOR. £, HHEELEEHANX LE /-7 L 1T AB
TIW—=THEMIIDITN—TTHBEELENIDLTETH 50

{1] I.A. Franchi et al.(1993) Constraints on the formation conditions of iron meteorites based on
concentrations and isotopic compositions of nitrogen. Geochim. Cosmochim. Acta, 57, 3105-3121.

[2] C.A. Prombo and R.N. Clayton (1993) Nitrogen isotopic compositions of iron meteorites. Geochim.
Cosmochim. Acta, 57, 3749-3761.
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LISM Observations in SELENE mission

L fi— (NASDA), X# AE (NASDA).
Wk fERE GhEFER). LISMRE ST IL—F

Jun—ichi Haruyama (NASDA), Hisashi Otake (NASDA),
Tsuneo Matsunaga (GSJ), and LISM Working Group

Abstract

LISM (Lunar Imager/Spectrometer) Working Group is developing the optical
instruments LISM to observe the Moon’s surface in the SELENE mission, which
will lunch at 2003. The LISM consists three experiments; Terrain Camera (TC)
observes details of the topography of the Moon by high resolution stereo
imagings. Multi-band Imager (M!) detects differences between, and distributions
of, geological units on the Moon by multi wavelength visible and near—infrared
imagings. Spectral Profiler (SP) obtains visible and near—infrared reflected
spectra from the Moon surface and identifies mineral components.

20034E4TH LIFFEDSELENEICIE B SN D A mig{E /5 e #25 LISM (Lunar Imager/
Spectrometen)|ZDOWWTI(L, MEEMH ., SEHRMDRERFIBER T, TOMEEFH
KLTWLD, BYBLIZIEHHY, LISMIZHFEAAZ(TC), RILF N - A A= (M), R

RIMNTAT7AS(SP)DIWR MY, BRBOMH - LW HOERETS,

FIEORENSOEEALL T, MOBRIKESEFSMRETRIET CEITLE, 1~
1.5 u mDEREIHFHI= T4 FEERT D, F-F2L TODDHYICTR OB/ K%ES
NURIZESE, A VR EARERATRCEEN 4 mET B, W5 OB E
(% 60m/pixeFRRE T35, SHLIZEY 1 mid3E O SLYRIL/ N R, &) ERER S
- E X5 ARSI 5,

BRE. BRIFILISMEARERIZ, ThEBELEROMBELEH TS, F-I3HBH &
2ELTNG, YLAIARERARMGL-EROREINICLSAENEHR. LYK
HARGEWAFREICEDBRGERFANDML - T —584T, SKFE RS DDEM
(DiﬁgjétclL Elevation Map{ERLD WK, 1L ETH D, cNBIZDWTHEBRAH DAL, EHEL
THLLY,
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Velocity distribution of fragments made by high-velocity oblique
impacts on gypsum

NEEEE., BAE. PHET. BER (FEBEPER
Naomi Onose, Shu Takagi, Akiko M. Nakamura, Akira Fujiwara (ISAS)

For the regolith evolution on small asteroids with their escape velocity of a few
0.1m/sec by impact, it is very important to study on the low velocity fragments
made by an impact cratering. So, oblique impact craters were produced on gypsum
targets at the projectile velocity of 4 km / sec. Observation was made with a high-
speed video camera ( 9000 flames / sec). The velocity distribution of the fragments
were obtained, and the fragment velocity was among a few m/s to a few 10m/s. A
few slower fragments were also found in 70degree (very shallow angle) impact.

BEESBKmEBEONS/NREDRAICHELZB L TEREINZLVTY RTHFET S
DTHAIM, BEDNIWNKBIZPNWTIRREEE /NS, HMRIZE>TEREN
FBEDEIINBREORENSREL TLES EEXSNS, - T, MEKELITUR
DELEEZDICIE. BRICLDRETIHBFOSEEEEDLOOEEELETDHEEZA
BIEMEBEETHS, UL, REZTTORRCBNWTIE. 7L —F—FRICBITDEHE
EBFORESMICBEAL TR Mo TR,

FERICBVWTR. FHAEHEFTO_BRREAAFEZANWTHII O REFEDY —
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Fig.1 Velocity of the Fragments and Its Dependence on the Impact Angle

Impact velocity was 4 km/sec. Target material was gypsum.
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Material evolution in the solar nebula: Fractionation of C/O ratio due to mass accretion

B4 % (LK - KB
Kiyoshi Kuramoto (Inst. Low Temperature Sci., Hokkaido Univ.)

C/O ratio is a key parameter which controls condensation and vaporization processes of rock-
and metal-forming substances in the solar nebula. This ratio is likely to be heterogeneous in the
solar nebula. For example, an environment with C/O ratio higher than the solar value have been
suggested from the chemistry of E-chondrites. It is not clear, however, how such heterogeniety in
C/O ratio was formed. Observed compositions of intersteller clouds and the comet Halley suggest
that C is largely locked in refractory organic matter while O is largely stored in icy and silicate
components in the cloud from which the solar nebula formed. Both elements are, therefore,
estimated to vaporize in very different manner in the nebular gas. Thus, relative motion of gas and
dust may induce spatial and temporal heterogeneity of C/O ratio in the solar nebula during the
accretion disk stage.

COtIZ. BEHABREZCBITIZ2EGOSEEZ BN T 2WHE OB - KRRMEZ
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EFEMEINLV—EBEICEHR IR 5. FEKBREZEORK LR >TZEM
ZFTIICOE < (40-80%) X R ERE D ARMICEE SN, —HORT DKRER VK
ETUTAL MZEIAOLNTWREEZSNS, TOREDEEN AR TR, WMLHED
REOLMERINME DR EHEEIND, LEN>TEBKBREENTHRALE
AN OHIMBEINEZ 5E., COHOREANHR I NS AIREENDH .
EEECOEENITETII TR, HRARZKBAHEATRN. FX MLFR>H R ERE
Eh., X0 BWHEE TKEHRINEET 3, ¥ X MIFERICRERNDILET 5.
ZOBPE. COLNKBRITHEMRELD BELRZD D 501d,. (HNHEFRHIIBITS
Y2 b OBERGRER)E. (AR ORRET O #1500 K)ORN RO FERAE X
515, MEBORKEINEKL. EEMESUTA MO RDITANPRETS T
L& TCORDEMT 5, ZELEBYBERTIL O LEBRBERTIE. FA b
BEICESCOHDOBEMIRAD R, FHE M TCORNEMTs0iE. FA b
BHALD b KBEAMANESHTHHEIHFEINSG, CNEBFTAINSRFAEL
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Physical and Chemical Properties of Amorphous Water Ice

“Koichi Masuda" and Junko Takahashi”
1) The Graduate School of Science and Technology, Kobe University

2) Institute for Fundamental Chemistry

In this work, we made a computational study of the amorphous water ice based on the
molecular dynamics (MD) simulations. Two model amorphous water ices, the slab-shaped one
and the bulk one, were generated with the two and three dimensional periodic boundary
conditions, respectively. The spectral density, thermal conductivity, shear viscosity, bulk
viscosity, electric conductivity, and so on were calculated for them.

B - BIEET T, KOXKIEIT7TELVT 7
ADHERX LB EHONT VWS, KR
ATH, BEEAMEELR LE, KBE» o8N T
WAL TENT 7 AKEZEODLEEZOLNT
Wb, F7o. BHRKEREZRIZBEVTYH,
TENVT 7 AKEERGETDFHEEISE L
FELTWBEEZOND,

ARZE Tl KOT BV T 7 AKIZDWT,
55F 8715 (molecular dynamics, MD) 12X 5
av¥a—¥TIalb—=Yarritv, 0
WHEY - {bFRFEEE R, TELVT 7 A
KOEXRBUORRKEERTETVELT, £h
Fh. 2RI (xy) RT3 RIT (x.y.2) DEHASE
F&t BV THRIK DK & bulk DIk & VBB L
FNLDANRY MVEE, BUZERE, HiHER,
MR, BEXREEESLFTE L
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MD model for sputtering of icy particles

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

The mass loss processes of interplanetary icy particles are
(i)sublimation by the temperature raising, (ii)sputtering due to solar
wind particles, and (iimutual collisions of dust particles. These
processes depend on a heliocentric distance and a particle size. In the
lower temperature, i.e. beyond a heliocentric distance of 2-3AU, the
sputtering is dominant, except in the special environment such as
vicinity of planets. A lack of reliable laboratory data for sputtering,
however, prevents us from studying the sputtering of interplanetary icy
particles.

Our computer simulation for sputtering based on the Molecular
Dynamics will provide the available data. We present a sputtering vield
obtained from our simulation and compare it with the laboratory data.

ABRZET, KNFHESELOMIBPBREE LT, ((RRFE. (VKEEKNF
([CRDBRINY BT, (i) BDERIF & DBERBZEDETO5ND, CNODEBIE
DNEB(E. KBHS DEED., KHFYA AKX >TERD, BEBLEBREDK
BIRIREBIUA TIE. KBH'S 2H5 SAUMERDIERERI TIE. RN IITH
FBERED, UDU. ZOZRNYRI VITDEENBRHEEICHMBIRT— (. K
FDRINY DI VT DBEREEDBS TRINCEDSRELTND,

AFETIE. DFIHEE (Molecular Dynamics MD) ZAVEIYE1—9—Y
Sal—Y3avVREBICK>T, ANV IYYTAEEILTD, SHICHERABLIGN
TERZNYI YV TDERATER EDLLBIRET 21T D,
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Finite amplitude convection in rotating spherical
shells and induced mean zonal flows

OMIE B— (AX - ), B M (dbx - ShIREiE),
hE §24 (LK - IB), 4k B4 (FA - BEERIP)

OS. Takehiro (Kyushu University), M. Ishiwatari(Hokkaido University),
K. Nakajima, (Kyushu University), Y.-Y. Hayashi (University of Tokyo)

Finite amplitude thermal convection of Boussinesq fluid in rotating spherircal shells are considered in
order to investigate generation mechanisms of mean zonal flows of Sun and planetary atomospheres
of Jovian type. 3-dimensional numerical calculations are performed for the Taylor number 10% and
the Rayleigh number 103, or the Taylor number 106 and the Rayleigh number 5 x 10%. The Prandtl
number and the raidus ratio are fixed to 1 and 0.4, respectively. In the case of small rotation rates,
the direction of mean zonal flows is easterly around the equator and is westerly in high latitudes. On
the other hand, in the case of large rotation rates, the direction of mean zonal flows is westerly near
the equatorial outer boundary and is easterly in the inner part near the rotation axis.

1. BLHIC Bgshs.
BARKREHZREOGREEDO S UL ERT —77, BEAREWHEICER S N FHHR

% 72012, EERFEAOAHOF] k2 T FFIK
WICEBLTEDNRS Ay —KEBEZHASTN 5.
IhF CIREIEREROFET AW, BRI
IDBERI SN EHHREICOVTERELT
&7 (RERFELSMUEER). SERLVAY-HBEE
FE A & 0 S T, BERERRMICA U535
D 3 RITCBAEETE 24T % v, HRIEESHICE D
FIERIENEFHHFRBICOVWTEEL:. o
F2ERNT A Y —Offi, BEEANEVIBE L LT
FAT—EH10%, V1Y~ 10% (BRFEOH 1.7
%), BEAAZWIBEL LTTF 45— 10%, L 4
)% 5 x 104 (BBREDK 38 1) THDH. 75
YRVEGE L, EERIE 04 CEELTWA.
2. R

BIEEAVN S WS IR S - R IRGEE, R
EAEERE IS ThdRE M & ofih, BEREIC
TEEEF LM EDFENRE o7 T OFHHFIRGE
O EIBEEBRG AR ER L BANTHD.
PR O FFEAA 56, BEEF A~ f:E8)
B ICINZ TEER A2 5 A~ A EE)
BRI L) EYFRBEIER IR TS L HKC

i & ) HREN SR CREE E [
L & o, BlEEsicmy A c R L R
Font ol FOFFEGA IIEER LI DR
MR- TH Y, BV NE> oo~
DOHEHEHBREICLIVERINTYS L) I g
END. 2L ) HREOME B X UTFFES
DEBIITIERT AR R L EANTDH .

EE : BRSSO HEREDFFES
A5 (Ta = 10, Ra = 103, P = 1,7 = 0.4).

FE : BEOEVSEOFHHRFEDO FFHE S
A7 (Ta=10°,Ra =5x 10%,P = 1,7 = 0.4).
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1. BIBARBREEPTODISVPIVHRELUREI A FOBRENERE
Settling and Coagulation of Fractal Dust Aggregates in a Laminar
o Solar Nebula
2. B8 BHFEFPX - BR). Dl ERMWPX - 1)
Yufuko Hidaka (Graduate School of Science and Technology, Kobe

University)
Yoshitsugu Nakagawa ( Department of Earth and Planetary
Sciences, Faculty of Science, Kobe University)

3. We analytically examined the settling and coagulation of dust
particles in the solar nebula, taking into account fractal-like morphology
of dust aggregates in the line of Weidenschilling et al.(1989). That is,
we assumed that the internal density of dust patrticles first decreases
with their growth toward a minimum value because of the fractal
dimension less than three due to cluster-cluster collision and then
increases to the normal value owing to recovery of the fractal dimension
of three by particle-cluster collision. We estimated the settling time and
the final sizes of dust particles for various cases of different fractal
dimensions and a wide range of minimum values of the internal density.

4. RISABREEDTDY X MRHIFOBERIEISETNANIRBNSNTEE,
SETOHETIILERLU T I X FRIFORIREF > ERFEER > THEBL THLY
BERESNTERED., SAOFTETIISI R FRIFOMIRES T S0P VISR ER;
DA THDELTTNERSIZ, ZUT Nakagawa et al. (1986) THEEE 2 [B
DRARICDITTI R FRFORE. RREZB/NCHEICCDISTIIVERREN
NBDEEDKDICRDDETFRNE, A RRFDISIR VSRR
Weidenschilling et al. (1989) TIERESNIZE D SOV IVBHIREF DI R FRiFH Y
A XK >TZDISDIIVRITTEEZEZDENDIREZRBVNE, TR, YR
KIFDIT SO IVIIAEIRERD C < HADERBE TR OO, I ITT SOOI IVRTH
KOEZEDE I ICOEEL. PIMNVEBMHETONERREDY 2 DT X(3F30cm
RE, MEBRBREEB103FEERD, SR OIS TFINHREERBUBNCNETO
HEHEREXFETHSBVEDEONIE,
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A plan for observing Morning fogs
and Evening fogs with MIC

o Inada Ai, Mukai Tadashi
(Department of Earth and Planetary Siences, Faculty of Science,Kobe University)

Morning fogs and evening fogs arise at the low latitudes of Mars. The Mars Imaging
Camera (MIC) is a visual wavelength camera on the spacecraft Planet-B, launched in July
1998. Planct-B will have a large elongated orbit around Mars with a periapsis near the
equator of Mars. Therefore, MIC can observe the regions in low latitudes at various times
of day and various solar phase angles with a high spatial resolution. This condition is
suitutable for the observation of the fogs. The scientific objective is to make clear the
generation mechanism of fogs and their components. he observation will be done by using
red (650 nm) and blue (450 nm) filters, and the resolution will be better than 1000 m/pixel.

KEBTREEESBOBELS T, HD LRI HFICEFREET D, 1998 E$HTH EIT
TFEDKELHERE Planet-B i3, B XEPEICREMEIICH 2 EREEELY LS, 2O
B, BFEINLTHA AT MIC &, #r4 ZERTOREE IS BoBETHRIETE 5,
ST, CoORFEEELIL., EXEOFELZEETAEELRTT S, BHIEIBEORES
BERTOBATH S, 74V 5 —3KREFLFEAL . 1000m/pixel & H) B3 RERETHK
%35, BIZIE 2000 4 4 A5 2001 F 4 B CERSTETH D, ¥ 1999 4 10 A
5 200FE6 BETE200E5 A5 12 AT TOHBTHRATE S, I/-F—#HiEr
R HREICEEL . BRI 5,
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Planetary Sciences Aiming at Exobiology

MR BIE  OGREEKX - I)
Kensei Kobayashi
Faculty of Engineering, Yokohama National University

The present biology is restricted to life on earth, not to universal life. Exobiology
is expected to explain fundamental biological questions such as what life is and
how life begins. Detection of extraterrestrial organics and organisms is a major
strategy in exobiology. Through the analyses of them, we can expect to understand
the followings: (i) characteristics and flux of exogenic organics used in the
generation of life, (ii) processes of chemical evolution toward life's origin, and (iii)
universality of biology of terrestrial life.

2014218, AYFEIREMICES LU, LUy FREBREDOEYFH ik -
IR T AAEMICET 5 DT, MARE LU TFEAERICH A eI YEY - (b¥ &
D ERES RN S, AT IRENLE. FIE, £H LT, EDLD
WU THRAE Ul EREMII T E20BHIAERDT I ) BOANS T V7 E A5
TWSDD, 13 EDRINWAE CITITHERAEYF &0 D FHEEN 6 A 5 Elocalli %
MARZROHTEATHTHY, HMIRENESF] 7 To—FHrnEELE. =
ZTWY, HERENAEYFE S, THERAEYY | 2PEZDO LD ICFH B
wLLKD ETHERMTH S,

HIRENEMFEDF k& U Tid. SETID L 5 BB/ XBHOKRE & & i, 2
E-BE LOBBYE XUMEYMORKRE LRI HITFoh b, FholdEZHZOED
5. RD3IDIIHPETE S,

1) i3k FOAERORAIITFS LI EEZ SNAHE#Y ©  HERERD SHUIEER O

[HARAERRE] IC3ZHOBAE (ERE) - BEDOHZIC L HFRA B 1Y
PHIFRIC D6 3N EEZ SN b, BAYNKE - BEFOERYOF v 57 %
VE=a P TDT Ty 7 AD@HIE. BIERE FTER U EEZ SN EE
BMEDHEABLU T, AHOREL ) ZXREDFHHAHFET S L TEETH 5,
2) BRE L TOE 2 DALFAEAIRROET - #HIK EToOEGEL A ON- B
Wi, HIERAEBNIC LD EXDL XN, Bo TV, 5 T EREATRO(LFE
E LB T AERIZAEYDOSH U TV, HERENBREICKD I B A2 M, £
DFEFELTE. KEUR YV« TUEZTRKRL). 71570 (BE - A7 U BKE
N T o (FIEEUKR). £ LUKE (RIGHBELERE) N EiFoh b,

3) HERA MDY . KEEBOMAEMHIFRERE IhL., HEREY SO HEIC K

. BEOHKEYFEDLERENF = v 7 a[§TH 5,

SHBDOKBEFRLE U KBRDOE® - BRYER IHERENEYF 4 REBIC
BEIE, bhbDhOAGE A —ZITTNE I E0HFEINS,
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The Flash on Nov. 18, 1996, on the Moon, or of a Geostationary Satellite?

Masahisa YANAGISAWA
University of Electro-Communications, Chofu-shi, Tokyo 182 Japan

Lunar Transient Phenomena (L FLTP) & id. B O—EA—BEHIZ o720, BHE
bol=), BV dlkol VTHLHRTH 5, Fiid, ERBEF/KE -
EVFEHBRBRNMCBWT, OF200 mm, £ AEHES00 mm D= 2 — b > s
HEEEIZCCDE T A A AT WO fHF. ¥AGEROR)DEDOITEE=S - L. H
HCREX-E BN ELFBRIL-N, 2], XL, 1118 H19K025517.6
+ 0.5 (H A ), BHA 13855k, FERMIZ0.63TH o7z,

ZORNKAH, BEHEICEoF CHho TL AHIHKETH 2HRIT, — AOBHFH
BELED 40FFEFBH LET TR o ¢ —HROTABRETHY, HETH AR
izl E ARV, —F, BYEOFIEER T V¥ F2350 b 1) EZ DK, #
WS A BRTHDOERD I Z EMBARKICE o THEH S NZ3]l. ZOHE
DOKREGEB S VR EFEDO LIICKEERERS LT, —RED ) Lo THE
MWD 5,

FETIOBRD, BHEHREOREKETOMBEZFHL (FARB L, (1)0.006°D
MEPNTHEN—R LTI ERXDRol, E56IZ, (20.63WHEOENMNED
HLEPZBELHEOEH THHETE S, o, QA EBEITNTITHIRZHEL &
DR ZbiZ. BIRED BRI ERZ TIEHBE»E LV, —F . BEEIBmBED
FERHRICOVTVWRIE, RSN KB HFSERTHRIME NS, DED3
PoEZLE, SEOFENIE, HMRICLSE DD TH o -WHEHIE YV,

B, ARHROMETE TR, HEERNKXXA). BALAT), HHGREK). TS
Kelso(US Air Force) D& I BWMEFIZ 2 o072, BALBL LTI T,

ZE 0K

[1] B IEA. Lunar Transient Phenomena (A O 2% HA). HEME—2— X, 9,
13-17. 1997,

2] MIBIEA, BEZZOFRN, RIXHH, 199748H,

3] BARE, NLRES A F. KRIXA A F199746H %5, 163,
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Comparison of the local crater size-frequencies on the lunar maria

AEBF , EARRAT UK - )
Chikatoshi Honda and Noriyuki Namiki
(Department of Earth and Planetary Sciences, Kyushu Univ.)

Crater size-frequency averaged over various provinces in the lunar maria is known to
increase the slope abruptly in a range between 300 m and 4 km in crater diameter.
Previous studies have suggested that such steepening reflects effects of secondary craters,
size-frequency of projectiles, endogenic craters, or vertical variation of material property
of target. We attempt to distinguish those hypotheses by comparing the crater size-
frequencies at different sites on the Moon.

JVL—¥%—DEEDLBEBRBEEER oD, —#E oD, = (D’
EVIEFERDPEY T >TWE, TITeiIBEEE & bICmT2E, 230
WEXDOERETERL TS, I b=2L 2o TWAIEFHALNT VS,
L2L, BOBEEDO 7V —% —3% 4 X541%, EE 300mT & 4km UL EIC
BWTbhz-2¢,hoTwaAY, ERE300m~4km 2BV Tidbz-3~4 LI
BenMAlEZRTIEFTHONTVE, ZORGEOERIZOWTIEWL 2h
DRI ED D 505, ERRFIE, ORIV -5 —0¥E, OFHEXREDY
A X575, QWEMES L —% — 08, OEMEKROESHEIC BT 5L
BOBAL R EFBTFONE, ZhoMODORE ¥ EEICHB T2 720, #iik
D7V —%—3 4 X554 % HEHRE L7,

Lunar Orbiter D5 E 10 fUZDOWT, BOKFELHIDHED WL DD
DI V=~ 4 A5 B LIZEERLS, 7L—F—H A XG5HEDE
HEDFERIZOWVWTUTOZ 0 E 2605, TR, 2OEDEKE
WEEPRE L= —DOoDEBIIC L TEEL ThWo, TR/ X
W HL, ZRI7 L= —DFEFE & L T Imbrium % Orientale d & 5 %2 I8 12k X
REHEGHEE LD L, TORBPIIOWVWTES IIKRHT 280D 2. /-8
I NDH A X5%1E, BE300 mUATTrL—¥% -4 A5GV RHEREC
ELTWARZELEFELEVWI L2s, ERTHATEEMEYSD 5. RHEDIT,
BRI SN EHBTOI L —F —F 4L IHAPEMLEREO BRIZ WD,
Rt/ S v, IRFEOIE, HBEFD (degradation) DR EAMRFIZERE SN T
Wiwred, WIS, KEDIZ, 2TV T) ABEEWETFREINS
FEREROH L HIRIZE b = -3 ~ 4 ORGHVEFEO/NECHEAELT L &
b, FhrEZONS,
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Penetration dynamics and its relation to mechanical properties of lunar regolith
H. Shiraishi (Institute of Space and Astronautical Science)

Dynamical characteristics of penetrator into a soil medium as lunar regolith seems to be dependent
on various factors. The mechanical properties of a target material are essential parameters which affect
the penetration characteristics. An understanding of mechanical properties of lunar regolith and near
surface stratigraphy could be of importance to the interpretation of data gathered by seismometers and
heat-flow probes on LUNAR-A mission. The experiments were made to investigate penetrator
movement and its relation to the physical properties. The deceleration profile with accelerometer

onboard LUNAR-A penetrator could characterize the mechanical properties of lunar regolith.

FEANHEDROLINAR-AS Yy 3 T, AALIURBIZRA ML —42 % 2mniE
EORIFEFTCRASETHERUETS>. AZEZEEIHn~1 08nTHESHSS LT
JAOWMEIL, KEEDERMBIELEETTREERTKE (~1 0 "%tm) 125
MTNBCENLMBOREBEZHEATIEROCLREGE L RE-FHHETR
To HIT. LUINAR-AS w2 a VOHERAEETHLIAES L URTKERMICREEY
BENELT, ALTYRAOHMEEEERGERDEIINILIEE (FITER
) PRE(FLIEED) TERFLTRMIZERTSZEMNBRESNTINS
(Johnson et al., 1982; Langseth et al., 1976) , TH W X . LUNAR-AR R
L—ADBRBEINDIMAOLT) AOMEICHAT IIERERILICH/LIZENTEN
I, S a THRAINIAERLURERBT A ZHBTTEI5ATERATHD
EEZALND, TCT, LINRR-ARR P LU—RIZREShIEEMEELZ Y —D
T—ABEHOYEEREEL-FERERBEITICENTELGUONERFL 1=,
ALdUAOHHERRA L 2ORABHOHERBICLEELZ5ZHERETH
5NOT, MEETOT7AUMSEREINDI WP TOEE DFE Y BRBIENFENT
OMEICEREL TSR EEZONDINSTHD, MEETIVLEFE > TFHALEER
oA, RRLL—2DBYAHEHTERILONIIL ) BEEOCBEEIZKRST
THEELHICIMEETOI7AIVICHLEFDENVIBEICASGAD ZENDh o1,
CDFEEND ., LUINARR-ARR R L—2 NAFEICEAT HBEOMEETOT 74 LDDS
REMADOLIYRANDEEDERECEBHBEFZHETETLHAHEMNH D,
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Geological Investigation of Aitken Crater:Distribution of Mare Basalt
Toshiko Takata (Geological Institute, U. Tokyo)

Interior material of Aitken crater (located at 17S,170W) is investigated to
examine the distribution of mare basalt, using Clementine UV /VIS multi-
spectral image data. Three color composite images of this area indicate that
the distribution of the mare basalt is approximately characterized by the
750 nm - reflectance image as shown by Yingst and Head [1997], however,
mafic content may vary in two major areas of this mare region.

BOEBOY 7 AR-VIA b (SPA) @&#iid. EFE 2500 km OKE S L—% —
T, WEBOHFHEDHE N0, SPA WEIZAFET 57 L— % —#12id, BOEM Ik
Dy L—F =B, BOZREVFER L TWE I L= =L FET S, TDOT L
E, V—F—F—E¥ —OH/HBLR, REHEOECPLRBEIN TV, 7L XA
YHEN A TOREGET -5, BREE, S VFARYS VT, BT TE S X
MWl =717,

Yingst and Head[1997] (3. AHEIE({RT — % * Bl L. SPA &N DO/ L —% —
DWOTREDEHNE 2 HE L1225, FILHBEE) SEOSAZKOTEBH, 4TE
PWEDOHEDAZRLTVDHLIIRLTY, EEONMERLZLIEBEIOND, £
2T, SPA b BT A LA Moy L— % — (FLHEE 17S £ 17T0E, BIE
# 110 km) IZEH L., 7V — % —AHOHE., FiZ, BOSH & EOWE DONFERINE
B, 7VLAELDUV/VIS 1 X7 OWEEE = FIHLFEL L7, 415/750/950
nm D 3 FRDEET — 712, Brown KENFLEKL TWAROKRIEEZEH L, €Y
1 714k, 3 BEHEE [72& 21X, MacEwen et al., 1994] Z{E L72, ZOFHEIL,
BEEIE 950 nm TED 2 kO FHRIT 2 O 5720, OEEEFEL, 7
L— 4 —NEEDOT R T5DIZARTH %,

SEAEREENSDL, 7LV =9~ SEOMIBIIT T 49 7 RBNE DDA HFER S
., BOSAIL, 750 nm OHEAEIROMKGTE 2 /R385 N A FEIR & SRy
Th =72 LI L. WBOEEHELIC. 950 nm TEEDORIUH DFE S A5, HOHISHOF
PEL ) RKREWEED, 15 x 50 km OHARIIADSHHIEATFER Sz, b,
Aitken 7 L — % —NEEBICMLE T A Aitken-N 7 L — ¥ — ORI & UFELDE N
PARTHREDERINTWEY, FREIMTIC, BOZTREDILFHBEDENZFD D
DERLTWAIREEDEZONS,
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Polarimetric observation of near-Earth Asteroid
4179 Toutatis

H.Nakayama® “, M.Ishiguro” ,M.Kogachi,R.Nakamura® A.Okazaki® R.Hirata®, T.Mukai‘"®
1)The Graduate School of Sci. and Tech.,Kobe Univ., Japan, 2)Information processing center,Kobe
Univ., Japan, 3)Dept. of Science Education,Gunma Univ.,Japan, 4)Dept. of Astronomy,Kyoto
Univ.,Japan, 5)Dept. of Earth and Planetary Sci.,Kobe Univ., Japan,

4179 Toutatis is one of the near-Earth Asteroids (NEAs) in the Apollo group.
Since 4179 Toutatis passed within 0.035AU distance from Earth on 29th November
1996, we had a good opportunity to observe it at large solar phase angles.
Observations of linear polarization of 4179 Toutatis were made during 4 nights from 29
November to 8 December by using eight-channel polarimeter attached to the 91 cm
telescope at the Dodaira Observatory of the National Astronomical Observatory in
Japan.

Wel'll report the results of polarization measurements in the solar phase angle from
74° to112° . We report (1)the maximum polarization,(2)a phase angle dependence of
the polarization and its wavelength dependence.

4 1 7 9Toutatisld PROBFICET DEOARE/NXET, 19965118298
[CHIEKEDEREARERE 0.0 3 5AUZEB L. X1 IUNILEDINEETEERTDC
EDTERWMIBE (KE—NRE-FAKROIZITH) OIEBICKENECATD
RN TREE T 12,

HKROTIV—TTII. 1996F118298H51288BICHTTEIUIXRX
BEWEBIFAT 4 1 7 9 ToutatisDERRIEDERZE TV, AIBADKERECAT
DT—RaBDENTEL, |

CCTIRRAOBKREE., BB 7 4° 511 2° CHRITRNBE/REMKE
MICDWTORABRERSL. siDDODROEBOT—IEERBL TCOXKDR
EIREEDHERRIC DUV TER T D,
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Viewing geometry dependence of Lunar UV-VIS-NIR reflection intensity

OffMRSL. BREth—. EH:ER] (FEM) . AHEBE (FHAKX) . kB(Z(FEH)
QY. Yokota, Y. lijima, T. Okada (ISAS), R. Honda (Kouchi univ.), H. Mizutani (ISAS)

The geometrical calibration function for Clementine UV-VIS images has been
investigated. The intensity of UV-VIS-NIR light reflected from the Lunar surface
is affected by Solar phase angle. We derived phase functions at Apollo 12 & 16 sites
for each band. The difference between these new phase functions and the
previous standard phase function was found to be up to ~10%. It appears that the
shape of these phase functions is dependent upon the terrain type (Mare or
Highland) and the wavelength used.

BOBPAXIZEHBEOKE «- HH * HASOAMBERICL>TELT 3, 20D
D, VLAY A VHEBIZX BB OUV-VISES (84 - G/ - HHRATIVF NV K
Hfg) T HAEECEBEROMERRICOVWTRESLEEINS, L L.
PEROBREDS h FIXBEBEAEINEETVWE D, TORERBEDIHELINT
Who AIETIEEZD S RENABEOHE - (fHAAKENZHAR, L hEERE
B BRERRORIEEICDOVWTEREIT> =,

BERICBW T, KBMHADKFHAEEIC RIZTEEIIMHEBEKE FEh 5K
TEEINDE, BRLlE. VLV AV VHEDPEABAZTo7RDO2E - 1658
BT I BT OUV-VISEIG > S B Z R L ICKkD~= (K1) .
REtHEREIX. KBANA., REXFHEALCL>TIELT I, TOZDOOAEIR.
WEREOBBE AR - RENXDRTAL L TEEIN DS, FHRRENDIKEDL
5TNTWBIEA. AKA, SHADKE (Lommel-Seeliger BIX) IZIEM TR 22
5, ZDi=H, MBEHEBRNICRIRLLELDOY UV TNVEZ LD LT, HEtWICE
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The production rate of dust from Edgeworth-Kuiper
belt objects

I FA (LKHE), KB F3e(dLkE)
Tetsuo Yamamoto and Takafumi Oshima
Department of Earth and Planetary Sciences, Hokkaido University

We examine the Edgeworth-Kuiper belt objects (EKOs) as one of the sources of the
interplanetary dust particles (IDPs), and estimate the production of dust produced by the
collisions of EKOs on the basis of the model of remnant planetesimals (Yamamoto and
Kozasa, 1988). We found that the production rate is 9.4 - 107°f g cm™3yr~!, where f is
a parameter that indicates the mass fraction of dust produced from EKOs at a collision.

REMBRIRA YT 47 - an— bV VR (PREFRE) KLY KBHEICKDRT
W5, Grin et al. (1985) {2 & #E# 9 ton/sec D “meteor-sized” (m > 10~° g ) particle
M1 AUDARICEDLR, ICBBEFLETH S, 4 TIERER/NREMEATRE LT
MAINTELY, bhbhEMRIFED 1 2L LTy IV T—RX - A A=~V P RfK
(EKO) (CEH ¥ 5, EKO X)) LOBRICEVELF A P PRERICL o TREME
BIETETLTL B2, REMEOLEMHBE LB L, HHBELTRBDAIC
(X EKO DHRBE., HEE, HRTEKOFY A M Z2HAWLETHS., EKO O
ZEHRRE . BFEICII KRR ICED V72 Yamamoto & Kozasa (1988) D E 7 )V &
FAL. &2 L7-EKO KR L EKO PO ENLT X N DBO/E fF LWV RF A—¥
PRHWTY AN OHBREEZRED o7z fAT10° D ETCHNT+HLMBTEICEY S5
EFbh otz '
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BHEEREOVIaL—va Vv
(Simulation of Powder Material)

FREL. BEE—. LEATH4E bk - 8) | EAH N (BX -8

We think planetesimals to be powder materials composed of small dust
particles rather than bulk solid materials in the early stage of evolution
of solar system. We try to simulate a collision of a couple of powder
spheres. Stress in powder is generated by surface friction of particles and
is a function of bulk density of powder. Energy dissipation occurs during
compression. By solving time evolution of stress, we can express energy
dissipation only by stress-density relation. If we add Van der Waals
interaction and self gravitation, we can estimate amount of dust ejected
beyond the gravitational field after collison.

AL OLERINTIENY OBKEIT, POFET-FAREOHEKL
LTLYbir LA, ZROKEWHEEEZOND, BkE2EBRTHII 0
YA XOPRLFITHEWIZ Van der Waals A2 L o THRIESLTWAS,
BREZIENONREELBRIVELTEELEZLDOTHD, DA 3—b FREK
IBEELREODELER LIEEFEL, EVWICHERELE X —HLEIE
A Eh, HIERLOGBAUINAF A LTESTLKBDTHAD, £
T TCHAX, BEKRRILEAEET HEFE SPH B X THBATH & %
ATz,

BEOBKE LT, 20 ABRET NS,

1) BERNEOIEH P, B FORE TO 7 —o VERICERT S5, 20
RE I, <7 uRBEBE p OB,

(2 BEERIFEAYETHY, 2XAX—BEE2ES, TOBELLTP—
o BT ATIRE & BRFIREE CILE Y Btk 5,

P— o BARIIEEHELZOE ETCIIEHREICIIARY 220, 4% Tk
Sa— bOHREOEEEMZ Co XAV —8HEERES L LIZ, LL,
IS DORRI BB EZRFR N TN Z EIZE-2 T, HRLLTHTLLSP—
o BRDATCZIN X —HEE TREATEXDZ LARBENT, ZTHhITHE
* TIZ SPH ERIZET VL E7- Van der Waals /1 & B E A Z#HAHA T
L FRRIZEDLS DVWOEHEDOF A FVREHEMCHEBEEN S E BRED
BILRTEB, |
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Expanding flow after a high velocity collision of icy planetesimals
OAXRIL#Eh, BAAFEJLK - BH)

When icy planetesimals collide with high velocity(~km/s), they are melted or
vaporized. Afterwards, they would be expanded into vacuum. We numerically.
simulated expanding flow after a high velocity collision of icy planetesimals under the
assumption of spherical symmetry. We show time dependent expanding flow of

planetesimals.

KRB OEEEFHRZOBEOEROEML I 21— a v &2fTol,
MERERLNEECTHELRET S &, shock B4 CABEEE L TV, MEREDH
Zem & oo FZMEIZEGE L7z shock X5 0@RAFHRK L L THEICEEL, 18
FHNZBIEZET D,

Foxid, URENEZE L, shock DMEBOREIZEE L - % OBEEORET
Z, BEVIav—3Tar i, BRAOMBREIIK, HREIIKE IIAK
K[THDE Lz,

ERE OMHKEDIRES XL LT, NBS/NRC Steam Tables(1984) L ¥
HQOO)?-‘»%? ZHWz, AR 3T THRENRTNER LRV, ZOFEEDE L
T, BRX#F1 RILTITo 7=,

AMEROEREELEAD L A VE—F VA v F U TEX Y ERED
NER(ES, BE, = e —5)RKRESD, KEARROBRAICBTST
Va2 EB X0 REEEEEY Vs, HREEEEZVE L, E-MERET
WETHD L TH L, MEEBOREND

1. V>Vs #2654+ 1k
2. V<Vs #HH»HK[H+HHKHH
EWVWIEEBEZ B,

ETNENDFEITONTHEREDBRO L EROKRT28ET S,
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Migration of the Proto-Neptune and Orbital Distribution of Trans-Neptunian Objects
°Shigeru Ida, Hidekazu Tanaka (Tokyo Institute of Technology),
G. Bryden, D. N. C. Lin (Lick Observatory, USA)

Sweeping mean motion resonaces by outward migration of proto-Neptune is re-examined, changing
migration time scale and mass of proto-Neptune largely. We found that in some parameter ranges small
bodies are captured at 3:2 resonace but not at 2:1 resonace, which is consistent with observation. Using
the result, we can constrain migration mechanism. We also consider suitable migration mechanisms.

KELABEOBEIINRE ., BEELEIZIZA A N—AV P REL W) EEONEBREFFEL T
%o FNFNIZ 7000 8., 50 B ESHEREREINTEY), HLEOSHICHE L THETIERITIREL 2o TV 5,

NRETFRN A 73—~V b OHEFAIEEIZ 2 DITMT OB (i) KRB O R b D, (i)
KTk, A5 BEDENDREDENEHI-L > TOL 6N D, HEOHEFEDELIZL D | (ii) A*
P OBELPI o, FORER. BEOSHEHS (i) OBREXZLINE, () PRI TL B, FLEHFN
B EICEoT, KBREHEIAPBI o7chWbhd v ) T il b, 7ot 2, MREFTIEHAE
D2:1 HIEDL Z A (33AU) IZKELF vy 7HHHA, T (i) TREBATEY, KEREERIC 2:1 3
BOEIATIEREXENBRLARYEND 13T THD, Zhiud, 2L 2 EPO2THFEL T CERE
BERAAMEEOHEER*E 2 WIHBETE S (Ida and Lin 1996),

FRFRE TS A /8=~ ML T, (1) X5, BRENC LB L, B A=V PREFIE, BBELED 3:2
DB (39.5AU) IZFEF IS K OXRGHEF L, RO BBELENFEFICKREV (> 0.2), TIVoloifid,
25AU DH7- D IR EN-ETEED 5AU I3 ESENIEIV THRIEEDFRT (30AU) &7 T5 LHBTE
% (Malhotra 1995), T 2b 5| 3:2 DIMEAHT 33AU 25 39.5AU I[CENC L ZIZEDMOREE R4 LFEE
DTVt ERXBDTHA, TOFEUNTIE, B A4/5—NVF OEESHFOFBEL L DEEL Y, ME
. SOBEL 2:1 OB (47.8AU) KL KEDWELED LN TV BIET TH S (Malhotra 1995). FREITIE
FOBAIZIFIZE AERENR O o T v, ThidkKELMELINTE, bhbhii, Zo#EHR
BOBEEDZ L) —EHLIARTAL, TOHKE. BIROHHES, B/ ZDBIENBBE S
WEoTid, 32 ICIIBREET 2D, 21 IHRREEIOLVEVITENHBEIEERDITI, BE)DY 1
DA =NV 7, BWLEDOBTEDEEY Myt 5L

T~ 10%-107yr ifMy=~3x108 ¢ (1)

{T~miwwrﬁMN:1xm”g
T ~107-108yr ifMy=~1x102g

B, CHIZBTEOBEHO AN X AP VEBELWEIBESEE5 2 5,

BIEOBH AN =X LizbT Ll bhoTniv, I T, FLORBEG2#TI I LBH A=
XL bBRETT 5, EMIIBETE L HRENIBTHA2EEL. S sk X AMELETE L OHMEEH
Db, FLVAAZXAIZDOWTIE, BREICTSHEET S,

SE 30

Ida, S. and D. N. C. Lin 1996. Long Term Gas Drag Effect on the Structure of the Asteroid Belt and its
Implications for the Solar Nebula. Astron. J. 112, 1239.

Malhotra, R. 1995. The Origin of Pluto’s Orbit: Implications for the Solar System Beyond Neptune.
Astron. J. 110, 420.
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Scaling Law on Impact Fragmentation
of Elastic-Plastic Material
© SHMT (KTAE/HA D), HBH—EE (SX19)

The behaviors of the shock attenuation in ’elastic-plastic material’ with material strength
are numerically simulated in the spherical symmetry system. The results are applied to a
scaling law on impact fragmentation. We derive nondimensional impact stress defined by
Mizutani et al. (1990, Icarus 87, 307-326) for several experimental data, and plot each of it
against the largest fragment mass normalized to the original target mass. The results show
smaller scatter than those obtained under the assumption that the shock pressure attenuates

with a constant rate.

BAD CHEEAEDO L HICRET L. LW I EMEBERIED Xy — ) ¥ 7] 2 Fk4E
T ETHHCERTH Do ZNE TIoTha W EIRE L ERH L BT 7L & A CEfk
h % {50 5 BN D & BEFE TR . WHEMEY 25 A L) AN TO R WIERO BYE
S R RITTHAT & X R AR EE . 40l BRHR TE O iR & SRR D B KA
IZDWTH RS —1) ¥ 78l (Mizutani et al. 1990) (SEA L7z (K1), I Z THEBILHEIZERIE
ko THELERAEROEETH Y. M Mizutani et al. (1990) 2 & 1B A S /ZHER
ﬁmﬁtW@né\@%ﬁkﬁﬁmwﬁfmﬁﬁﬁwmﬁ%y—fvb@EﬁﬁEﬁﬁ%%L

BThhb. BRIABEOERZY—7 v VEETHBLLTH L. 1 EROIPDFERT -5
CHLTE =y b, A 2305 —=DH A ARVHEEREPLERTTCN ZROTT T Y L
TWh, HEOB, Mizutani et al. (1990) THRA-S NZBERT AW TRBRISRO GG D
MRy ([2). B1 -2 &) bEL0&E0 A% LWVRVWAT =) X 7 emd 2 Lih
nhs 0

I I
~. -0.5| °
=
~ -1L o¥
é -—e—— Yakuno Basalt
-1.5 - ——o— Pyrophyliite
8’ —&—— Strong Mortor 1
—_— -2 - ) | ——s—— Strong Mortor 2
—»—— Weak Mortor
-2.5 ! | 1
-2 -1 0
log (P) log (P)
1 % 2
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Planetary Accretion in the Solar Nebula

INABRIE—BR RAHEE) - HHIX CRLIE)
Eiichiro Kokubo(University of Tokyo)
Shigeru Ida (Tokyo Institute of Technology)

We investigate the planetary accretion in the solar nebula using N-body simulations.
The RMS eccentricity and inclination of planetesimals reach the equilibrium values at
which the viscous stirring rate due to gravitational scattering is equal to the decay rate
due to the drag by the nebula gas. The distributions of the eccentricity and the inclination
agree well with the Rayleigh distribution. The growth mode of planetesimals is the same
as the gas-free accretion. The mass distribution of planetesimals relaxes to the power-law
distribution with the power index of about -2.5 and then runaway growth takes place.

Runaway planetesimals (protoplanets) are formed with the radial intervals of about 10
Hill radii.

WERBEOERIID LIV TIIFEAGREE R CH#Ir L2 ZERON L, FiE
KGREEPCHEEROUEIIEET AL T 246 &) DX )ITELL . SN
EHOhE NEY 2L =2 a Y EHVTHRRTW A, MEREROBE LR LB A
OEFEFEHMEIE, BEHEEIC L AR E T AU X 5B ORI Y & ) FHAEIC
B ENHEPOLNIZ, TOLEOBLREMBEERAOTMIL L) -0 kb,
T, TAEGUC L W IERERIZW® o (Y ERBATANIEBRAATIT o BRBERDOIE
AE-FRTAL LOBELEDL RV, THbLHMEKEOE ESMIIZTHELY ¥ (B
U ) OMEEENS-2.5 FOXEDAMIEML . REDHEROMRENSBRERR LT T,
:@ 2.5 DN XIIEE . REN & EBICANZBES B0 O T8 22 TE

o ROEESMIIFEERE (RERRMKE) LRI 2 8L 5, FIREDOHE
RIREIE A A% LOFTREERDP O FESNLEY , #7110 bV TE R D,
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WHALZ 3000 ADHEHEE (10%g) MEXERDEBE R FIE o B e 1 1T 20000y & 60000y
DAFvTay b, MREOFRIERD 25, TABEHUT 10 RKEC LTS, HOKE
XIMEREORE X2 HHl, BARFEBRZTHEOE ST 10 V%,
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The runaway limit of three-dimensional
atmosperes : the effects of solar radiation
distribution and rotation

OFE IE# (dtk - BRI ), 8 @0, TE R—( Ak - B),
M N (RK - BOEHE)

OM. Ishiwatari(Hokkaido University), K. Nakajima, S. Takehiro (Kyushu
University), Y.-Y. Hayashi (University of Tokyo)

In order to investigate the dependency of runaway limit on the the rotation rate and the distribution
of solar radiation, the parameter studies are performed. The model utilized is the same as that
of Nakajima ef al. (1992) except for the implementation of atmospheric dynamics. The numerical
experiment with no rotation and homogeneous solar incidence gives the different runaway limit from
that with rotation and annual mean distribution of solar radiation. This difference is caused by the

change of relative humidity.

KEEBVRERR EFTNLEFEL B S L RABERITFHIET S I EXFTETICRE LKA
ROKERBEIHMLET 5 RE: RERZRESRET 2. BERROME, AEELEE L 1 X
T FEBIFGFHTEIBHRORARMBEIC L, RERADBHETIZ 400 W/m? §5& 25, FERRD
B 1 REET ML o TRATE 5013, KEERIHART 5 IEVELT RV F RN LE
HEEEIBLTHLOTHS. STk, BT R VY—8%E - BRI, BIERERR D/
T A EREHRERRD -0, HEAREB S UHHIH 2 LA ESELT ) 2 LicT 5.

v 5%, Nakajima et al. (1992) @ 1 RICHBESDSHFEHEET NV ICEGH L2 MARALZLDTHAH. K
FUIKBER L ERZEGPOEAbOE TS, SR FROGLRAEL LT, BEAEE - BFESA LR
BARIC Lo KBk (BEHEEER) L AEAEES 0, —HOE 5 2 K8 (—HER) 1To 7.

BICiX, KIFE % 1600 W/m? & L7oHE I THEHESEER (£8) & —HER (l#) TR 6 h7: OLR(EN),
RERE (ER) ORMERERL Ch 2. BEERTEIFERERBIRET L5012 LT, —HER
TIRFHEREBIGET 2. COBVRBECHTEEOHELLLbDEEIONLD. 413, HEAEED
HEBRXISFERBFFHDHAEZRR B2 ELCEHTONRTI A5 AT 1 2TITFETH 5.
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mixing £ 2B L BEEBRECETEELEAR
He B & H /& & @ mixing (1)

"l B E#R B, PR BERIK-B)

Explosive nucleosynthesis of light elements including the effects of the mixing
between a He layer and a H burning shell (ll)

*Takashi Yoshida, Hiroyuki Emori, and Kiyoshi Nakazawa
Faculty of Science, Tokyo Institute of Technology

Recently, some grains in meteorites, known as the presolar grains, were found to have a wide variety
of isotopic anomalies as large as two or three orders of magnitude. Because of such a large anomaly,
we expect that they remain characteristic features of their origins.

For the classification of the grains by their origins, we constructed simple nucleosynthesis model
including the mixing effects and carried out the numerical investigations. In this meeting, we discuss
nucleosynthesis processes of rare light nuclei ( Li and B ) and N caused by the mixing between a He
layerand a H burning shell and the tendency of the isotopic ratios in each layers.

CHhETHADERMAERE IS IKICB Y 2 AMEL2 S bFP Il s —t Y M REDT
heLTRSINTEZ., Lo L, BlEBEATO um 1 XD grain 2 FHL A solar abun-
dance L IXHHTIC b/ o TRKE S R L Bgrain PR DD > T b, TR IEKERERLDETOE %
BLTWwWaEEzZOHhN, £hw zpresolar grain EWwbh b, # L TEKICh- 2R ERE XD
CEDLEADRIIBY A NEAREOHERTEL TV, FOHHLS IS grain DRFE L E
THLILDARRELLEDTHAH. KHROEAENIEI NS grain DRIMARE OREZ TEEK
BRI L CHRY, EENCTRTLAIILTHA.

TFTEARTEERDBHEL LTEALNBBEMD VL OTH L BHFEBRHOTLEAK AR
EVHITH. THRERLLTIIKER, NVYTLABLW) EORBHNEORS TREEBREHICSRK
ENB LB Lo MERTRLBHEREOEE LRI LEXZ L VR . ThoOTEEANY
TARHICBWTLBESTMORFRIKECHDONATRL LTEB SRS, A IEIANY T LE
ERFROYWHRECZZER L MELBROTEERETVERV, WEREOHR*EOBSE
MTEEEROERL LTHBORLINODOTEERBICOVTRHL S, ’

HRoO—FIE LT NEMERE

B Iﬂfi%ﬂ:&@ﬂg%%T‘:ﬁiT. 1 09 1 II‘HH] HlTllllll 1 llllllll LB A
A Y ARWE T B RN | O, HeE A
22 —Efli% & 555 N RN 10° : 0O
H2WDIEF) 2H>. —FH5  m p— @

o
5 AfL kI 8 HTlo b 7 - 3 '
'C‘li B ﬂUﬁ\U:I:l Eiﬁﬂ (e YAV IIN 10 : OY He B4t il
DY ZFON NRALFLIZIZZ- g !
LBETLEHEBOA N XL EFD | KEBEDBRAHD
ERMEHS D IZOVTLRTD 10t i 8 BOICED
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Co-accretion of planet/satellite systems

° Rywji Morishima and Sei-ichiro Watanabe
Department of Earth and Planetary Sciences, Nagoya University

We present constraints about co-accretion theory of satellite formation in view of the
satellite mass ratio to the primary. We have calculated collision probability of the planet
and its satellite with planetesimals and examined evolution of the satellite mass ratio to
the primary and semimajor axis of the satellite. When the semimajor axis of the satellite
is sufficiently short, growth time scale of the satellite is shorter than that of the primary.
However, the satellite falls into the primary by accretion of the planetesimals which time
scale is same order of the growth time scale. We discuss the effect of tidal friction in this
presentation.

HEEFOERRFIIHNL T, BREIIHT2EEED»SHIHEHLER L, KEAD
ﬁ%&@@%ﬁ$u;<%&%nfwéﬁ\%Emm@ﬁu%&ﬁ#ofw&wmféﬁ
ThEHET 5,

Hill 7R L 2 MEREREDOHEFEX TV, HENKEI YT L EELOEL L 858
FEOEED LD/, XEOHIBA*HEDERDEARA L F - HBED Y » 7125},
WERENED) v 7V EEY > BRI EENEL ) AHEEL LD, HENDEEEEL
EXEOMKBLLTO LD, T/, HEIIHETLIBICHMEEN S L 2HEHE L FE
L‘ﬁ‘]’\‘to

HEENVFRE P L VIR T, HREIHEENI L 2MBEDFIEF T2 FIAT 5
Lw\ﬁ%«@ﬁ&gmﬁﬁﬁ?uﬁé#&ﬁﬁwitké(&é ENGhol, HE
MEEEVPTETEVGE. FEOREDI A LA —VIIKEOEED Y A LA — L &
NELS b, BHEDUELEY KELTI L, HENDEEHRIIN S 50T, KE
@ﬁﬁ@i4AX7—wt%§®&E®94AZ7—Wﬁ%L<&%ﬂ§¥@ﬁﬁ§@g
EHIZICLTHREY, NELHERIEZORBEFLRIR 2 A, (Hill FETHBLLN)
ﬂé#&#—zmétfiﬁﬁiéaééﬁamcWﬁf%#%c&6

—%. MEREOERIT #MELELTELTLIHIEHE, ﬁ%ttf”amﬁéib*w
TFIIHEEXRBIZETLTLE ) TOZLIZAAEAIZIILEL LEDEE ¥ -
HEAYHAETALENSLEVW I LI A, L2 LEIWI VI 2 EZ AL, HRILE
TEFTICRVEAM, X2 X ICKELEBEERIKRE(ETHOT, BETEZFNOZ &1
DWW Tikam L 7o\,
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Numerical simulation of convection
in Martian lower atmosphere

& ER (A - BEERRE ), RS R, Mk B— (A - B),
Bl A (LA SERERIE), A ( A - BOBRIY )

*M. Odaka (University of Tokyo), K. Nakajima, S. Takehiro (Kyushu University),
M. Ishiwatari (Hokkaido University), Y.-Y. Hayashi (University of Tokyo)

Thermal convection of the Martian lower atmosphere is examined by the use of a 2-dimensional
anelastic model. For a homogeneous radiative cooling of 50 K/day given in the layer below 5
km, a layer of time dependent convection develops up to about 6 km in height. The intensity
of vertical winds ranges up to 20 m/s. The dust, which is introduced into the lowest layer
and treated as a passive tracer, is transported immediately in the convection layer and mixed
uniformly. The intensity of horizontal winds near the surface reaches about 10 m/s, which,

combined with large-scale motions, is expected to contribute the rolling up of dust from the
surface.

1. BMEFE

e YWHEAEYEATZIERER T KTE
TV EBWTKETBRGAUICBT 5HHEALE
ROtz GIcstB L, BOEE LY A b (pas-
sive tracer & L TEA) DREGZHF. BE
5km LLF ORFUE B H % 1BE L7z —Hz
50K /day D& HIZ 5 2 TR 21T o 7.

(Z{xm]})

2. EtEER
SHHERAKS S 12 BREBEONEOKTF 2R 1 e

WCRT. BONIHRIIEEE TH 5D . SRER oo et - 3 s

it 20m /sec IZR T, & TR (B 50m) TOKF A Te2OK 0r-0%0K/d0y (otsza0nes
EEIL 10 m/s BEITE L7z, &7 A M Z ik — =
75 2 BERTHHRBLR IITEEY, 20% NS SRR B
BT RROBRELRE 22 O£ 1ML 72, e cxesm
3. %ﬁ (m':':) i . . T3=270K Qr=050K/day t=43200sec

Bo NTKFRGEIZY A+ DB E LITICLE
RRESIDASV. LE2LERPLFERS N

T & P FIHER ORI, T DRI S L S e o
MHEHLINNE, FAIDBEETRINES K1 12 BEBOMHKOBT. Lo SIEICSE
Wb bEZOLNSD. B, AKFR, mAL, ¥ A MRE.
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Melting Temperature of Iron in Hydrous Magma Ocean of the Accreting Planet

BHAE (RIK - 18)

Takuo Okuchi (Faculty of Science, Tokyo Institute of Technology)

Melting temperature of iron hydride (FeHx) that formed by the iron-water reaction in an ultrabasic hydrous
silicate melt is determined at pressures up to 10 GPa. The results suggest the melting temperature of FeHx
at the Earth's inner core boundary is ~700K lower than pure iron and its compound with sulfur or oxygen.

PR D~ S ~F — ¥ VIIBERZOH0%2 4T EX b TW3. BETT
IORTZI -y e FIEd e, SRHE-HOKIGHLERNICEZ Y, &
IKFALWI(FeHx) S AR T 5 (Bih, 964 KA S). SA R OB IT AR K E
BOIZHAILTET L, 49GPaTiIHigk L Y 600K/ (Yagi and Hishinuma, 1995).

FARBIMIBS L THEETICIRY HTZ ENRTERNWD, REERTORIS R
TEHIEH IZ8E UV (Takahashi et al., 1997). Yagi HIiI X Z DBRBREIZ L VLA % T
NI#I6GPaE THIE Leds, ZNL EOESTOFETREERIB LTV .

AETIE, BWETTARLZFeHx 2 8@ RE L, KEXBLZHR FICHEBEE
e LTHOMBERADSZ itk y, RBFERICX BFeHx DR AR EIZARIN Lz (X
1; Btth, OSE ERKHAGRIER). TOFHRICEIVEKT VA MANV N {ETZEES
DRt ZEN10GPaLl £ CTHRE LTz (X2). FeHxRlADENTAL)» baRkERE%
HETDHZ LICLY, HERBRIFFICHMERIC LY 5 SN IcH:0017 5 2 ERINICE
BITDZLENTES. EBOER, HEROMIZIZ=046F2E DKERHHE L TWDBTA]
BEMEARNZ EBbh o, ZOKBIISH(ERIZZOFILHE L CBILY) DR %
TOOKEE DETSES 70, MBRONEL-NEREROBEHEEERE L TF 3.

High T Fe FeHx
1600 1 melting
% 100 L temperature
\
[ ] . )
% 1200 L \“ Suzuki etal.’o, --------- -l
" " “/‘/ This study
1000 - Yagi and Hishinuma
800 1 1 ! i a t 1 1 ! |
0 1 2 3 4 5 6 7 8 9 10
Presure / GPa _
[X2: FeHx Dl
‘FeHx RUGJE (FERIER)
RF DRLRA L
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GCP % Wi/ BB BEsii T R DO P2

Simulation study of rotation axis decision, using GCP.

s se, B, FalRA (R %) )
AKIYAMA Hiroaki, Jun SAITO, Akito SOGAME
(Nishimatsu Construction Co., Ltd.)

ABSTRACT

Measuring shapes of asteroids is one of the significant objectives of asteroids
missions. In order to measure shapes of asteroids, we have to decide asteroid’s rotation axis.
We have been investigating the methods to measure figure of Asteroids using the Orbital
Motion Analysis system at CRL. Here, we report our investigation results for rotation axes-
decision, by numerical calculation.

AHEIIEEEARE L VRS T LA TIT o7, ” PUEEBMET > 2T L V& A=/
REOIRBEEDOKRETT OFE2HTH D,
WVERICAARDEE#IC L A/NEKEREEI v a UNEHBIENTEY /IEREDOK
RAIBB T ARNOBERERLE L SN TWE, 20525 F 2T, BLIEEIZEIL
o F VAT, TAITY XAOREEIT- TS,
BECBWUNEOERZEIETHIZYEAY B2 b0 UDWRELTEL T
ERMELENS D, BIENY, BEENOOBEEBY S IaL— N LE/NKREDE
BHZ7TIZ, GCP 2R E L. NEMNICBEIEOREZ1T ) FEICBE L TEI 21To 7
SENIH 5> —2DFEE LT, unl I MebfER X S, BEHEIC X 268E%
B4 5,

fAEILD 7 DI/NERII 1 #MEEGRAZ T TEY . FOFRLMIBIIN X T T 7 ikt
LTARETHY . AT HAEEEE S L RWVWELLE, 22— FEE ED GCP
DAEXEZETCERTZEICEY ., HiE{bZITo7, TNOIZEELTBREMZ. BisEH
DEEXFPRETH S RIELTOEER{THT-,

DEFEME L (1996) “N—F U T VT ¢ —IZ LB EBAET S X T L DB
3" F4 0EFHRERIMESH RS (M)

2) AKIYAMA H. et al. (1996) “Investigation of methods to measure shape of Asteroids.”
Earth and Planetary Science Joint Meeting (OSAKA)
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RIDERIR O FKREE 5 HIRE)
Free Oscillations of Solid Planets Excited by Atmosphere
/INFRIER, PEHZE R TR FHIRERERZR)
Naoki Kobayashi and Kiwamu Nishida (Tokyo Institute of Technology)

Seismology is important to investigate into
the interior of planets. We estimated ampli-
tudes of eigen-oscillations of solid planets ex-
cited by atmosphere. The estimated ampli-
tudes on Earth, Venus and Mars are in the
order of nano-gal. We also analyzed IRIS
data to detect continuously excited Earth’s
free oscillations. We found behavior of power
spectrum density which can’t be explained
by earthquakes and is consistent with the
theoretical estimation. This suggest that at-
mosphere can oscillate solid planets at de-
tectable level. We emphasize the importance
of seismological observations at long period
to planets with less seismic activity such as
Mars and Venus.

BEAEMEREEICBIT D MBEOERITIE
SICkiEzn. tMOBREBITBNTHEED
SHMEDEESPRBBEDH R2/M5IIIME
BEUEDOFERIDDEWN. 96 FOKFEKR
B2TARK[DEEICL ST n gal BEDOKER
FIREDE S NS AREREZRE L. £0D
%, HBEBKEOWHAI N —TIT X > TRk
HBEBEEENFOT —INSRINEER &
Bbid n gal LXIVOERRIES N/
REBERENBEINL. EERLABEORE
IRIS (Incorporated Research Institutions for
Seismology) DT — F ZFENKZEE & Bb
NH>ERPEHEBZRHLZ. 02L&
i, BRHEEVOEREEBMNL, T7 1
ZY JIERTRNEREIZBNTARERD
BEARBOFAE TN ZRIETE S EAM
MEBHBHOEEMZERT 5.

BERKDBEH ARG DI DRZIIKE
B TR F—D—E ML RINF—ITE
95, TOEBICKZEHEEERERIC
TEH RN BE & Nz BHRE OBEA R OR
BEZRBELDLILENTES. BRETRT L
&l 2 DEA (F4) =8 O hnEEiREIE

25'Q
a ~
Tr Rpsc

E72%d. ZIZT, Q: quality factor, S &
B IIINF—T v I, R BREEE,
ps: BHEDEE, ¢ REAKMHEEETH 5.
HEEBIIHL THEINRETH S Q = 200,
ps = 4.0 x 10% [kg/m?], ¢ = 5.0 x 10% [m/s]
BLUOR, S DEERATEHELUTOEZE
E5.

Farth
34

Mars
3.3

Venus
2.2

planet

a [n gal

IRIS @ SUR (BY 7 U 7)) BB D 1992,
93 OB OERT — Y EMTL /=, #
BT — YRR LNT — AR Y
VR (PSD) Z5tEL, TOHEBZHAN
Tz, EEICIIBD L AAMBICIAEREHESE
N%5. 3-5mHz ODNNT—DETH Tk
WZd 7. N =5 10722 [(m/s?)?] AL T
(& PSD OFEZIZIEQAR ZHF DN, ThLL
TTIRIEE7 Sy MfEE &, 2D
MIHEZ T OB TREZ SN &,
BB TFRIEFAMA I NS KK
EIZLXH2HREBHEHTHL I EEREL
T35,
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TLACTTITFAdDERE
Growth of a grain aggregate
BEE— (JLRHE)

SIRONO Sin-iti
Department of Earth and Planetary Sciences, Hokkaido University

Stability of a grain aggregate against macroscopic deformation is ex-
amined with the use of graph-theory. It is shown that a aggregate in
which consistent grains have 3.7 neighboring grains on average is rigid if
a relative motion between grains is limitted to rolling.

FHERKBERBEERICBNTIZ OV H A DT VA V&R $ Cik
BT 570123, HROBIIFo TV HEI T X VF— 3T & DK T
BRTAHZEPUETHL, LAV —HROBEDOFTIXT T VI A
F @ compaction 7K & 2R E X372 T 2 L IBEEBRICL YHL»IZE
NTW5% (Domink and Tielens, 1997)c L2*L, 77 U¥ A4 b7 L
AV DEREFFHRICHFAIZBEIVILZER I TV, BT LA
VAT 72T 7 )T A4 M id compaction BRI D IZ{ W EAFFREEN
5o 7 VA YHOMHXERNIZ A2 FFE DAL YL $\ (Domink and
Tielens, 1997) DT, £D L ) ZEEDT T IF A F BT AADITL 5T
EHTELDH»% 7 7 785 (Jacobs and Thorpe, 1996) IZ& o TKR®D
720 EDRER, VAV DFHENBABTIRBETIZ IS4 MEZ S
PODATIIERETERS A EHLNE 2 o7,
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BEEZEREL -BREREY I X SHDETILEE

Model calculations for the size distribution of interplanetary
dust

ATCHE (FE K - BARBEER)
Hiroshi Ishimoto (Kobe University)

Taking into account the collisional gain/loss of interplanetary dust par-
ticles, the evolution of the size distribution of interplanetary dust flux
has been investigated. To simulate the equilibrium 1AU flux, collisional
interactions between particles with different origins is important. From
the numerical estimations for the origin and evolution of interplanetary
dust populations, the contribution of cometary and asteroidal particles
has been estimated.

WERHETHASIN TWIRENE (F AN id, EERNRELEEROREEZ DO
TAMPRELLEDDTH B, TNOLFTAMEE, FOHB AV X LR ZOHROHE
L, YA EFELOHEDELZLIZE > THEHE IR L 23 4 XF5HATREL TV
5o ARFFETIE, NRERPEEOWMBESH LY X FFLOEHEHIE. FOHEENLER
HL. BREPSHBBEOT AL - A X5 HO#LES I 2L - L7z FA MDY
A X53AE BREOHESM . BREDP S ORB A H =X 25 EICKEEFLTY
o itEDER., YA MALOBHRENEZZRETLL. YA LDV A X (HE) DHH D
BEBETIZBVTa(m) am™32 L n(m) aa m™S2L V) ZODHEEFOI L bhro
720 CTHUIIKEMED IAU TOREEMMICBI A, KTFEE 10 g ETHITORT
WAEBZODEEIZLI L —HLTWE, 2O ehs, REBMEDIAU 75 v 7 A% HHR
THEILBREOSMHERILLHHENHETE, HIKPLES X N IHICBIT 54
AR TAEFELRFEY RBRLAIENTEL, E512, HWERFLEND S BN 235
BT AT A MDY A XGMITONTHEEZITE o
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FHRRR R OBIEIEL & RIVEE OBELE

Orbital Evolution of Protoplanets: Eccentricity of Extra-Solar Planets

TRte GRLK - #)
Taku Takeuchi (Tokyo Institute of Technology)

Evolution of orbital eccentricity of protoplanets due to the gravitational interaction with
a protoplanetary disk is investigated. Using the density profile of a protoplanetary disk
obtained by the numerical simulation for the gravitational interaction, the rate of
eccentricity growth (or decay) is evaluated. While eccentricity of protoplanets 10 times
greater than Jupiter mass grows by the gravitational interaction, eccentricity of protoplanets
less than 10 times of Jupiter mass may either grow or decay, depending on the density
profile near the protoplanet.

B, KEERADBEBOFENF A LBESNTWD, EEFEREED 20,
MR L INI LD TE TS, ZTORKEWVERD 15, KEEED 104%
EV/NENEETIE, BLEOBELRIINEVN, KEEED 10fFL Y KREWVEBEL
ENRRKENEWNIBLDTHD,

COMEERELIFHBRERARLEOENNZHEERATHALL Y L4530
HbD, Thobb, REODEENPNIVWE FIFFHARERABRLEOBEERICE-
T, BLEDBELFIIFET 20, BREOEENKE WL 03B RITICH KT
H, EWVNIHIDTHD, TOLIRTIEBERYIIEIVIBENEI R, UTD XD
W7z,

9. FARERABOERZEEL., ENHAEEROBREHEOKEREZA WV,
BEDOBELEROELZRD T, FHRERABORKE LT, REMEOEDLV I
ZERPHNTVND E L, L REROKRKE EBIUERIZOWTEELERDELZ K
Wiz, TOFER, REODHEENKEKIBOIEWER (XREfE & FRE) NEWT
WdEEIL, BELRIIRET D, LML, REOEENNE S ZROBMA/NENE
T, EROBKRICE > T, BELEIHEKTIHAVBETIHELH D,

BT, FAZRERARIIA EZROBEB I UOERE 2Kk THEY I 2 — 3
YIZE-TH D, BUREHEOKREAW., BELROE(LEZRD -, FORE.
AEBEHED 10 fFLL ELOREDBELEIIRET 508, KEEED 1-10 £Ti%. BEO
FIIWRTHHBELEETIHEGLHY, —BIIHETI LS 2RV 2 Bnbh

277,
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REXTDEENROBIESTE

Numerical simulgition of moist convection
in Jovian atmosphere

Ol 2, 1A R— (ALK - B),
Bl B (dEX - HBERRIE ), M #A (3K - BEERE)

OK. Nakajima, S. Takehiro (Kyushu University),
M. Ishiwatari(Hokkaido University), Y.-Y. Hayashi (University of Tokyo)

Convection in the Jovian atmosphere is examined using a high-resolution numerical model that in-

corporates phase change and simplified cloud microphysics of water. Water mixing ratio is large and
homogeneous below water condensation level(WCL), but it is depleted and highly inhomogeneous
above WCL. Mean relative humidity above WCL is about 30%, which is significantly higher than
the value predicted by Lunine and Hunten(1987). The result implies that the low relative humidity

obserbed by Galileo Probe is not a typical state in Jovian atmosphere but refrects a situation where

cloud convective is suppresed by certain large scale processes.

1. MRBMRVFE
RKERKSHOMEIIBIT 2 AEAOPDEB LUK
SHEENDOFELRARL 12010, Bt L-Z8
B2 EURSREORTET VICE Y KEKRED
MR EBOBERESEL TR o7,

2. &R

AHEINAEIE, KOBEEESEICLTLET
KAMLTEY, TRTRBGHE., LB CIIBED
MOBEETRT, REED . BEBETEBATH S
(1),

KERBELIE, BEBEULTTIIZZ—HTHAD
., BEEEELEICIIEVIKERE—2H D, B
TERLZHEBOTAET B, LA L., FHEBEIX3
0%%#ET&HY Lunine and Hunten(1987) 75F
HLAELHIEIZ2IIEY (F2), ZHIEKRED
AT & IR EFEA T OMEICERT 5,

3. #&

FHERERIE. WRENFET 2 WFIOEBEI LB
SRR EERELDT, T, )L ASE
LB (10%) L0 Fobmv, iy, &)
LADNRALZDR, KEORENB A TIIEL,
BEF O CKBEER)C X o TEMFRAIHE S izik
RERBLTWAZ LGNS,

stability

log10{P/Pa]

N

3
(x10-%)
N2{s-2]

5 1: Brunt Vaisala 3RE)% (£48), A7 LR
DEGOH (HE) DSRES M

water mixing ratio
0 oy v T T

log10(P/Pa}

“Ss -:o —ls [
log10iQ]

B 2: AFEFHEAR (£8) BLUBMRS R
(B#) D8Rl (EHREEE) 54
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