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BEEZOMEOS TRIAKDD
A DERIVATION OF THE TENSILE STRENGTH OF COMETS

IM. ZU=>N—2 (54 F>K) , KBE (FHE
(A& AC (JhKH)
J. Mayo Greenberg, Hitoshi Mizutani, and Tetsuo Yamamoto

The splitting of comets as exemplified by comet Shoemaker-Levy 9 (hereafter
SL9), when it passed near Jupiter, is a common phenomenon. It is clear that the
comet nucleus is fragile; i.e. its tensile strength is small compared with that of solid
materials. Is this because comet nuclei can be considered as "rubble piles” consisting
of compact components or building blocks that are loosely bonded, perhaps held
together by mutual gravity? Or is it because the comet nucleus consists of aggregated
submicron interstellar dust particles? The typical submicron particle is presumed to
consist of a silicate core, an inner mantle of complex organic refractory molecules,
and an outer mantle dominated by H20 ice. Whether homogeneously distributed or
in planetesimals, one can show that aggregates of such particles provide the basis for
a quantitative derivation of the tensile strength of comet SL9. In fact one derives a
mean particle size from the observed tensile strength which is the same as that which
also provides a quantitative basis for explaining the physical and radiation properties
of comet Halley dust as well as predicting many properties of the nucleus. This
suggests that when the fragments of SL 9 impact the atmosphere of Jupiter in July
1994 they explode into clouds of very finely divided fragments like those seen in the
size spectrum of comet Halley dust and extending down to the submicron sizes of
individual interstellar dust grains as has been suggested from the observations.
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HEEOBIRE
Color Temperature of Cometary Aggregate Dust

EFHFE (WA ) |
H. Okamoto(GKSS, Germany) ,
I. Mann(MPI fiir Aeronomy, Germany)
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Scattering of the mm-wave
by hexagonal cylindrical icy particles

ol)

Hajime Okamoto” ° and Andreas Macke

(GKSS Forschungszentrum, Germany)

IV B.2mm; 94GHZ)D L — ¥ — % VT, EHFORE SRKOHAETHERL |
ZEOYHE R FIRD ZENTE S, Ll EHSINE L —F—ERED T — 5 OFEHT
BT, FEMEE LTOXREOARE S, B, BATSKRMTH L7202, BoONDE
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Time evolution of the brightness of the coma of

Shoemaker-Levy9
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Interstellar Origin of Biomolecular Chirality

J.M. Greenberg (34 F v K%), -~ &AW R Jbk - EEh),
W. Niessen (4 7V K%)
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2. ERREMR
TIJBO—ETHA M) T P77 Q52 smDFEARERINL R TV) DTk I4hk%
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2wz A, Lo T, #HEFEDL S O MEGEREE M EIER TR S L iuds
FMRIZ L o THFREOBREIBOND ZEDHL IR0 7.
3. BHTRE L OEBER
EERCHY L RAEE, THTFEL2 S OMRELAOEES L HBBEE (/U —oX
BMVI ) OTABLUERREPOHEE) 2E2ERTHE, EHMED Y b D1/1000fH4E
ECHHFEI LD+ REBEEFo M EIIBAREORIICL 2 GREEHEOAR
BRI b EHERINS.
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BEEMBDI CORTHICLS 7 3 7 B &0 4K
Formation of Amino Acid Precursors

in Simulated Interstellar Dust by Proton Irradiation

UPRELE - ERMEE - £ FTE (MEREX - D,
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R CGRK - FHEEV) , hARE4L ek - B2
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st HBRE LT, B2 DHROBAKBCBTHREBHL. 73 VROEREF 1,
[(FREEE] —BILRE - 7yE=7 - KOBRE [K] KB FHREHM LB ZBIEK
B LORIMKFZROERDERS hic, EREEARMEMKIBS L7 ) v -7
S=yREDT I/ BOARLERI W, 20, BEK (EME) 7 I /Kl
REDSERLTVE EELSND . SEOERTRZY v Y OGHE (Gery) B107° L0y
<HD . FROBREIE~OHBOBED b 4B 7o ChiZ. SEHOEREHTIR
(k] OL@r o0 —BILREOHBC IV INEBETLL DEEZ OGNS,

BEEOEKRORR 7F— PTOFHBLBEEEALBE. S TEPFCORMELTHREY
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s) IR1074ERIIC3X10%%eVTH B0 Gory,=10"0E LT, 10 knd OEERKTITIX10%n0l 4 —
F—0rY v HIBRESEENEHELRDL, SR BEPCEENL T I/ RATRE.
BLUHBASP SEKT 27 3 MABKOLBEEZE ST TWCTFETH S0
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BB TCco7 3/ BBEES FoLEY

Stability of Amino Acids and Related Compounds in Hydrothermal Environments

UNAREIE - ADEHER - ERAIE (BEEX - I
BINBLE (Z2ALRA a3 b)

DTERKICRER SN RBKERAE . 2ok #HREBRIESSHLTVE I &
bho, Fho, FHRHREREXRBICS ChicBU LA BENEENICEE LAl gtk
TRENTVE, COLIBBKBECBT 2ERYOAROAIREMLIER s hTwic,
DhbhBECHEBEBKBIETTAYY - TYEZT - kD OEBBLU Y Y H O RUESE
ek 7y VBOAERT S CEE2HELL, —FH . BERBETCR7I/VBOXINE
BYRBREELFELARBVWEDEERGH S, £ T, bhbhi3EBEAKBET o7
JBBLUZOMESFORERICOVWTERMICRIEL 7,

(KB #52RBRHRTI/VB (F1-R 7 /787 3 F) OKAK (50 aMi{b7 v ®=9
LI, pH 3.6) AN, INEA -V —THTER (FLRER - KROBEAZE)
TIE®. 200~350°Cic# Lo A — b2 v—T2FRBICRLAE., KAKZEZZDE ¥
H5VIEIBMKIBER. A4 YRBHPLCHERIXDVTIVBOSHET oo .4
B OSE . BIEICIIHPL CEBIVEEBAREEA W,

[(BREER] M7 I/ BKAREMBALLBE. 7V BEFEIBLVYT 5. TOHR
HOESIMBBESEVIRE ., $MBABEBEVRE . KE<KREH. 7/ BOBE
FILL - THORECEINT S, T/, MAKR, MKSET S LT 3/ BBEIR&EC 22,
EDbF I Vs I vBRBERKIBICENT 2, Chid, 7V s I VBB ER VY 3 VR
PR LUMEMEE T 5D THb, /0. 7T/ BEAYOAKR b RRE W,

MEARZEHRT R, EKEOBKENATOKEI N T4+ —2FERBLT, KEZ 1 %R
md2&. B UERE. MEEMTs 7 I 7BROBEIERIIMA L, $ic300°CicmE L 73
GOERELD T ERTI/VEET I FKBREAVWEEES. 71/ BKBREROBE X
DH7 I/ BAENREBREMLC, ChoDERRB . BKREBVWTHKETIN 7 4 —%
bEBEZERTHE . EEERYPLECEFRET 2 UREZHEIRIRT 26D TH %,
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proposa1 concerning the criteria of pianetary contamination
ith terresiriai microorganisms carried by spaceprobes.

RSN s RBHE CREIA - AaiT) | W #= . FsE (K

-T N\ - 1 Al 4 RAr S -—‘—‘_\.\.l'.—-‘ L‘alh‘v‘?f./—v\r.-_o—f\ 3—-1’!—(-‘/‘ o

K« APRER) | Hii—# (BEHLa TP TREWMBFEFD | iR
(ZF Atk « L fadf)  IMEIE (BEEK - 1)

KBOLGFEEEARABOBETS 5, SRS 2 1 HEILHD TE( DKRH
BEBPTFEINTOD, THLABHKEES T, RABEUETLD &ﬁ%&ﬁ{ﬁ’éfﬂblil}i
BREHR AW IC KL 5 KERIBOBROAJELEZRRNICRT L T0E, COFDIE “FH
B E FHER V- HMERAF LS CEHBNICEEERD TS,

COFHFBREEOLDVASHFHERZ _»O0HEERNEESATVD, D&E0 ., FHARICH

e ad s ) N s 11 P = A T~ - I N = R e Jols v 1. n N gl a8 o1 L. —P= E —3- '_-I*‘ 2.
WFHRBTORBHORBECREFHEORBIC, HROLEYHPFHEMPERERAICE S &
PIDBZEINE2TIH LIBENFREZTIAZEZILZVWNLT b5—DoDRAER. ¥
KFHNORLR I T v TV L » THIRRBRBENHERERY S E@B00T? 5L
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Table 7 Survival of terrestrial microorganisas after exposed proton and UV
radiation corresponding to about Z(( years on kars
Yiabie ceil number (celis/ml)
Nicroorganisas Percent
Nonexposed Exposed survival
Fscherichie coli 2.6 x 107 2.2 x 10° 0.8
Baciilus subtisis (spores) 8.5 x 167 2.1 x 107 25
#icrococcus flevus 1.3 x i6® 1.1 x 107 8
Aspergilivs niger (spores) 1.3 x 10°® 3.2 x 10* 25
Tablez Survival of anaerobic bacterias and aigaes after exposed
proton and UV radiation corresponding to about 200 years
on Nars
survival
Xicroorganisas
Nonexposed Exposed
Anaerobic bacteria;
Clostridium mangenols +++ +
C/ostriciue propionicva + 4+ ++ +
Clostridive rosevw + +
Clostriorum butyricum - -
Closiridive celatva - -
Aigae;
Apstococcys Jobatus +++ +
Chiorel/a eilipsoroes + ++ +
(hiorelis rersigirs +++ +
Dipiosphaera choosts 338-1 +++ +
Jipiospheera chodars 320K +++ +
Stichococcus bscilierss + + + +
Tab]e’. Survival of Ascs//us subtr/is spores after exposed proton and UY
radiation corresponding to about 2, (00 years on martian polar caps
Viable cell number (cells/mi)
Exposed
Nonexposed
Kot ice covered Tce covered
6.6 x 10 (160%) (] 6.3 x 10* (55%)

19845 I NASAIZ y'(E(’éﬁ‘:@g‘%E%Froodmuty of growth (Pg)< Ixi0 "~ixil0 *° i
BEL. AGKEINERABRLEIEL TS, LdL, RAB LEXRHERN 51378
3 i COSPARZN$2 % L 7-Probability of contamination (Pc)<ixi0 *ZfERd 5o
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Shock Alteration of Structures of Carbonaceous Matter and Formation of High Molecular

Organic Matter in Carbonaceous Chondrites
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Synthesis of amino acids by hypervelocity impacts
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Development of an Impact Experimental Apparatus-¢30
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Velocity of Fragments from Catastrophic Disruption of Basalt Spheres

A. M. Nakamura* and A. Fujiwara (ISAS)

The velocity distribution of fragments resulting from impact disruption is
crucial for understanding the collisional processes of small bodies e.g., the
formation of asteroid families, the formation of dust tori and rings, and the
development of regolith on surfaces of asteroids and small satellites. Laboratory
impact experiments have been performed to obtain information on the fragment
size-velocity relation of brittle materials. There are a variety of impact
parameters, however, in this work we concentrate on discerning what effect
impact velocity and impact angle have on the final velocity distribution of
fragments.

We performed new impact disruption experiments at the Ames Vertical
Gun Range. Targets were 6 cm-diameter basalt spheres. Projectiles were basalt
spheres of 3.2 mm-diameter and were launched at velocities of up to 6 km sec-1
Impact angles were 0°, 30°, and 60°. A high-speed video camera with a
framing rate of 1000 frames sec-l (fps), three cameras at 500 fps, and one
higher speed framing camera at 8000 fps were used to record the
fragmentation.

All the shots resulted in core-type fragmentation. Preliminary results
concerning the fragment size distribution, antipodal velocity, and fragment size-
velocity relation will be discussed in comparison with our previous results.
These include the disruption of (a.) several 6 cm and a 4 cm-diameter basalt
targets (with nylon projectiles 7 mm in diameter and having a velocity of 3.2
km sec-l) and (b.) a few 4 cm-diameter basalt targets (with basalt projectiles
3.2 mm in diameter and having a velocity of 3.2 km sec-1).
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Expansion of an Impact-Generated Vapor Cloud
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Crack growth process in ice colliosions
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Measurements of particle velocity

in the shock compression of snow
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Numerical Simulation of Attenuation of Shock Wave
Propagating in Solids
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Non-linear Growth of Protoplanetary Disks around Protostars
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Fractionation of noble gas isotopes
during dispersal of the solar nebula
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The Formation of Protoplanetary Nebulae

— Simulation of the propagation of a shock wave—
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PCO(J=1-0) EBREEREWA T Tau DT HETEE
An Interferometric Observation of T Tauriin '°CO (J=1-0)
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The probability of the alignment of the interstellar grain
with the magnetic ordering of the nonmagnetic materials
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BOMBINFALADERTEMEMTREILTLANSES3EEX LTS,

—RICELAYDFREDFRICLYEAEEHL TS EEILIBRRETHD,

Davis & Greenstein (1951) [C&h(E. ZEMERXEHEOBMFLRES A, The
ERBIELOBEARICLABNBRICLY,. BSLBELAEDERIIEEL. B
M ZMIBI-BELEMFORANET B,

LML, COEFLERBORABM, SENN BRI/ YNHY, BMED
BR-0. BRAFERECESHENTFOFEEREEL. B2, BIRXLF—[CHLTRR
LA ELEEOREEUBELT HHEV ONDOMBANERSATL S,

—%. PHEPEFOSHFCREEEAHICERT A FORSENRENRR I
CLEZHT, BAIZ, ChASOMBEEMRTI—DODETLL L TREBUEMEZEME
ELTREL., REMHSEINEMEATOEIMBCTALESIEEZTL S,

BEOHEN S EMEQOMERIERELL I FTHAENDI>TETLSA, &
NoSEREBEOVETHY. BAOREFLVLECLELHABMCEVTREAGLDEEAT
W3,

FEICE 5%, SEFTIS/ —LhCBREIELTST74 FOBIIEREHEEH
BLAALERICSVTHELRL, EBO Hl-region [CH113EMEDRE (~ T0K)
CREEBAZON, ERICETIWSRNRRISANND TORATHY. NENE
HMict BuHIBENAB O,

BRTHE. BIRBOBELTLOT— S CHICRHEFORIBBIOVTERT LT
ETHD, |
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Moleculer Diffusion on Cosmic Dusts
PHE—C, MHE (FEX - #)

FHERTOSTFIE. B2 2RFRLOBmEC Lo TERINSL LD b, TTFHELICETF D
HEL. EHLT, 2OHEBLAEFRE TR 2RI LTERESNIDFETHL EBbATY
B, 1. FNOOHFHEAHALEKE LZE LICBWTAR SR L, EOXKTNOME, L E
HOLERBERENZGF Lo THD SN, BEHATELICED LR TR THS ),

EEHEORSRHEITIFHLACRENRTY RV, BELLEhWRERMEETIIRLTE
VT 7 ADHER LTWALEEBDNE, CCTRETELELTCTEVITADKDI FAS %%
2 FOELFTCOXRZERFOEBICOVWTHAEL TR o7 BANICKEE T KOFHOFT YTy
MIZiX, W.L. JorgensentZ & ATIPS2 (Transferable Intermolecular Potential function 2) (Fig.1) & I
TVAHERBHNETLEHEPLPORELASDEHV S, TR,

OHHofm OHHof n
an - 2 Z qi‘C'h' + AiAj ) CiCj
i j oo
DOREIZE AN, Lennard-Jones potential ¥ Coulomb potential 2* & fX. o TV % 25, K&GFHDKFESFIZ
3 % Lennard-Jones partiI IR T X 2D T, Ay=Cy=0&BL IUWFTE B, T2, REKBITS
BfIZ. ZHOHO &8 FCREFEF S TR & 2 AT 2B o KOFEXFEEFHD
RF ¥ % ViZQ. Zhang et al.I= & o TR D b N7z b D (Fig.2) % IRMFAFBIE T L (Table 1), A
Wi, ThEd KO AGTTFOEBHBRAL SFERTEENICH(IELIZE>TTENT T A
?%ﬁ?x&~%ﬁ\%@iﬁt@ﬂ%ﬁ%@ﬁigv%g74—wF%%&to

LINEAR WATER DIMER
3 75.
g 1
2 4}
~
g“ 50. -
-
b o —~ n
Sé - 2.
£ £
0.
st B
&
<
- L 1 A A 1 Iy L I 1 1 = _25. e
3 3 ) 5 5 T %
R(0O0}, A 2
FIG. 1. Dependence of the dimerization energy on the oxygen— -50. 7
oxygen separation in the linear water dimer.
W.L.Jorgensen, J.Chem.Phys.,77(7),4156(1982) -75.
TABLE 1
PARAMETERS FOR THE H,0-*-H PotenmaL UsED -100. R . Y v v T
IN THE CALCULATION 20 25 30 35 40 45 350 55 6.0
-1 AK Y Distance R ( X
h,m ulcm™] , Om : s FIG. 2. The potential curves in-the four Cartesian directions
00........ 154.30 3.00 (rfa)'? ses o+ + +,5,000, z; # # # — 2 Lines are analytical fits
1,0........ —13.59 3.30 [3/(4n))* cos 8 to Table |
20....... . 1230 298 [5/(16m)]/*(3 cos? 6 — 1) QZhang, N.Sabelli and V.Buch, J.Chem.phys.,95(2),1080(1991)
22 5091 292 [15/(16m)] " *cos? @ sin® ¢

Notés—The potential is of the form V(R, 6, ¢)= Yim
4e, [(01,/R)** — (0, W/R)°1Y, (0, &), where R, 6, ¢ coordinates are
polancoordinates of the free H atom with respect to the O atom. In
this coordinate system, the O atom is at the origin, and the coordi-
nates of the H atoms of H,O are at R = 0.9572 A, 6=127°74, and
¢ = +90° :
V.Buch and Q.Zhang, Astrophys.J.,379,647(1991)
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Chemical composition and formation process of opaque assemblages
in Murchison meteorite

TRSkE - HPR (BEEK - B) - ERR GOEFRZE)

L ®ic] =—FV VBRI, 37 F) 2—)LRCAIs (Ca-Al rich Inclusions) .
Olivine 7 ¥z, HRERLAERE Lz, 30~200 . mBEEORERGEWAFIE TN T
W5, Ok FitEIZPyrrohtite [Fe, S]. Pentlandite [(Fe,Ni)Sgl. & AV IZE N6 D AE
bEH» 5%, Magnetite 2 Fe-Ni metalZz L2 & dbdH b, 7V ¥ 7IRAR EDMDIEF
IV FIA MLy F)a— R M) v 7 ARICEROMNFFEINTE Y, 20
HBRPREBIZOWT S S 2fEH 5 (F2 I3 S.E. Haggerty and B.M. McMahon, 1979
%E) o LAL, I=FVVBERIZOWTIZZID L ) BREIN DR, LI LONTF
PEEIRY B UBREBELIMERIZEAERV, FITIALONTEY—FV VK
APLEBERYH L, ZORKEEBICOWTHEN,

[F#] BHOKNT# T3 57208 7912, Freeze-thawE % AV THEA
2R LT BUY L /2R F-% SEMTEZ L%, WL . AFOWH % EPMA THI%,
SH LTzo FDWH. —EBORLT 2DV THRFREHMLITEE (INAA) THMTEIT o 72

ER] BRIZOWTIE, BERT A — R, BREEEZRTIOLESISTILLONR
LNz, TR RE A & SR, {EERROBIZ & 2 BRIRED DNz,

— ¥R D PyrrohtitelZNi-rich® 5 X FHR S Nize TATHROLNINTIET AT UAOE
SCNIBESIZZTHETH DI L, TATHFRONLVH DIINIBEIKTFHATKRE
SEETA, DT &, HTFICE o TEBAENFRZA T EETRRT S,
INAATIHECr, Fe, Col™&TORIF T, Os, Ir, AudS—EDORF TR I Nz, KT,

Pyrrohtite+Pentlandite (¥ 7z i3 Pentlandite®® &) DspheruleiZiZ. Os, Ird¥5~30p.p.m. &£C13

Y RS54 MICHERIO~60ERVIBETE TN TV, Os, INIBERZUTETH) . Bk
TOBRMWIIHEVBETETINS, o T, b5 Dspherule iZRATEFYWE E L THIRTD
B EELTEBEENS L EEZONS,



202 |
WHEIY KT A MNOBEKRIFEH-T :
ALH-764(LL3.2/3.4)m& ik o TL,CLUF %%

Thermal metamorphism of ordinary chondrites-I:
TL and CL studies of experimentally heated ALH-764(1.L3.2/3.4)

o WK - WNIEKE  LAE (MEA) - FIHER (MA) - BERE CEHEX)

EHEILEFESA FPORERE . HIBNEBROZB{LASHEEINL 4
¥y 4T TRENBD, TOhDEAYHI A TIOEEI L FT A PR B
WIFx vty A(TL)DKREN53.0-390% 7 % 4 F7ITHHTE, BANE A
FTEELITLERENEAZD, L L. ALHATIOII(L3ARAR EHEEH AL T,
WO COMBMERAEIToLBERETCH. TLERERITABZEVLS FEL/ELTWVWEY,

FoRBIR. ABE2BCLTCALZTTLEELAERETH B3, 4=
KETLREEE. BESBSLEE. #V-FLIixyv v A(CL)KEEEME
Wy IR —= N ZEiciEHLTTL, CLEZ#H N, K& L TALH-764(LL3.2
BAEHV, BEZH V7 1 (fo)ELI3ELLSOE R &Y B 820°C
E1060°CT 10 o I B R IR % 1775 - oo

MBCKERNI K TO O T L. T LA, CLBAEIER L
WD ELH -7, 1. 20COMEBEKR TIE2AOT LERELHD U A,
1060°CTCRTLREED FRV RO, LOLUTLRERNY P MBAER
B EBEROE — 7@S0m) L h 5 h >t NMBRBRERBRBICH ALY —
Z(550nm)ANE L. E—2 DT olciE o, 2.0 MBAEBRWMTLAELL TWAHL
S22V D DAL, 1060°CHO B ERET LR LS 2, 3. MEKERRA
HEICCLENXLTWAAY R VAN, MBAERES S OBy THRIICC LR
KT BEd U, ChidTLoFEHEHEBORNKIIHIEL TV EHES N
%,

I EAM ORAEKTHEMICO VLTI K il ic B IEic D £ U 7o
T, T HREBHCIFRARFPERT EAHEKEECBHEBIRLSOEL o

1) Van Schmus and Wood (1967) Geochim. Cosmochim. Acta, 31, 747-765.
2) Sears er al. (1980) Nature, 287, 791-795.

3) Sears er al. (1985) Geochim. Cosmochim. Acta, 49, 1515-1524.

4) Brett and Sato (1984) Geochim. Cosmochim. Acta, 48, 111-120.
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Low— Temperature Thermoluminescence of Meteorites
ORJIMEA, #)ITER, LA (MULEXR) , EER @LR) 2R (F&X)

Sears [T, ¥EHE R FTA FOBUL I Xy R (TL) RESERKE L BEEH 5
ZEERLE, VY LhL, 2o TLREREIIEADD 480 nm O FEFRFL T, 200
CHED E— 7 2 LR TH D, TORMBEHIL KA Mo, #Y—FrIxy
A (CL) DREXEIHE LT, BB G0 mm : XY RF T R), KRE(660nm @ ©/
2AEHA FN)DTLREREOEDZ LR, » 2 il BEREREZIST 5720 Tr<,
BEGEERGILT S &, H-REEO TLEXSBER SN D WEENH D LHRSIN D,

4E, BEFREZRELVED, TTKORFZERBENODORELITAD LS TLEE
FHABL, AIELEEZAH-R I 0—E—72RWELEZOTRET D,

BEE . KET L PHRECIIBMAEERY BN =54, KXEFFERT ME
SFREA, v BEMCERKETFEERRT BR BAEECBHECRYVELL,

. Norton County (Aubrite)
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References

1) Sears et al. (1980) Nature, 287, 791 795.
2) Ninagawa et al. (1992) Proc. NIPR Symp. Antarct. Meteorites, 5, 281— 289.
3) Ninagawa et al. (1994) Proc. NIPR Symp. Antarct. Meteorites, 7, 217—224.
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The environment of formation of Allende CAIl inferred from size and
chemical composition

SHIEA' - BE - EBR (LHEK B, *HHRAEMR)

Et®ic] 7Ly 7TEARICEnmUAT 25 10mmE B AL ZRESDANT T A,
TIVIZTAZEGCEEYW (CAD) &IN5, CALIEERHTRICEARA, Fhfho
AERHBRENTKEREERORE LM A F0500 &b, BEDOHRIZE W TCAI-
FOMBITEFMBRIIHE CHRESINTVEDS, 20I13E A LD EESmmL EDIFEIZKRE
ZEEWIONTTHY, BE LTEHKIIZWERUTOGEFWIIOVWTIRIZ LA LR
HEENRTWRW, FZTERFETIE, e KE S04 IHOLEYWOMEITLE T HIE.
FORESETEAEELRETAZEIZED, CAl DERBRBEICOWTER L,

(B FHE] TTOEWE ZDFARD SHcoarse grained inclusion, fine grained inclusiuon,
mineral aggregate, dark inclusion® 4 #3812 57%H. coarse grained inclusionid & & (ZtypeA, typeB-
D2BBUHE LT, Tk, OFWEHEMFETICBNT300, gEEIY HL., EHEE
DAEFFIZH U7z TOXH I LU TR U2 HHFREMEEEIC X D, CaSc, La, Ce,
Sm, Eu, Yb, Lu, Re, Os, Ir, Na, Au, Zn, Cr, Fe, Co ® 1 7 TGHE % 54 L 72,

(R & Z#] coarse grained inclusion F OBEEFEMITTHEIL, BEOHAETECI IV FT
A PHOBEICHENIZIZTH—ITH 2 0FRELTVEDOIZXN L, ABIRTHM L 25ET
RSEREELIBREL TP o7, TR, AFRICBWTHMN EN/zcoarse grained
inclusion?® Z KM R BB E 5T, B4 RRBICHEEMIITEIRA L. SEWIlERL 727-%
R ICHERSETROBENE T o -0 Bbhb, 3612, ZOHET N HFOESW
EEDORE S EBBREDHY, A RTERIIECEEBMTROFERE IRV EERL
726 ZHUIHF Lfine grained inclusion 13K & S (ZBEFR% < IHITREOI|E LR CEER L7,
Z Nidfine grained inclusion XKWL BB E ZIT TRV EEEKRT S, ThbonZ L
o, GEWDOERNMEF & L TIE, coarse grained inclusion ASERFEERLIC & ) H A & KIS
U CTTRM LR 5% 721%, fine grained inclusion S W AR LER L LE X SNb,
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Life-time of interstellar forsterite in the solar nebula
KEHTF - /MEL (EK-H)

Nagaharaand Qrawa (P34) 1328 B L UAEF AT THA L AR DHREELHIE L, KK
EAT 08 SELT Tl EHEhOF R EIREL L., 105 D SEDORITIIAEE
DG 2 BICDIKERED 1 FEICHAI L TARBEEIIRE 2 ), 10° [UELL EClRas®
XS T 720N BT LR LT

FFFEICBWTIE, FUABREZICBI2EMPALARDTIA 754 AxglEICL Y
Ko7z MG E LT, BREPA L ARDPKEROTFAEEL Y b OkE—RE—EDY
2 EERTHFEL, DPALARIREE. FRAEDLALARDRD BO0-1700C ORIz
Nz, Ll AEEBLURER—EL LT, RBERIIDIREZRICBIT 2 88T
BIHY, BREOEATL LB ITHAFDOS BHBWiEMg) DBREIEL kD088
D9 %, ZRBEFIITERODTF-EHRICIE) bDE L, FRTRONIAEEZ TV AL
ABRLTF DY A ZEAL, BREG D75 v 7 2%, ERTE n OEKE L TRDZ, n ity
OOPALARDER (A XL EEBEOIRE) LREEIDA S AR EH XDFEHBALT
BEORLELRPALARDEDRZH O b THT, F AT 2EHERGDBREDES N E
At EATED,

FORER. N AL LNASVIHAEDPALAARZECER L TLI VW, FOREIIEZ
FTOZFNITHE L, 7L 2181 an DRFE, 107 ZE. 1700 CTTH 10 BT, 10° SELL
TCI 1000 R TRREIHEELTLE ) 1um DRTFIHIZEA LRBFICERLTLE o
B3 & D REVIBALRSTHICEREL, BRRBF TR by 735, T2 5B
PREL R BIZDIWNEL 2B, N A3 EETIREEHR. FHRLEL D X DO TEVRY
2ET D, KEREZEICBITS n OfEIZ Q1L FED S 100 TH Y, ¥R P DRENIEIK
SVIGEREMS A MIEEONBUST LEEZOU, —HF R MiH T HiBEL ThiWg
BREMFA MNIESIERLTLEY, RIWELL) 5 L bh kot
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Isotopic mass fractionations by evaporation' from solids
OmEtgRIE - £ B - WHT-RK (oK - 3

EEORMADRICI ) BB SNE, Tk ERMETHIZERT LY
BORBTBI A0, TOSHL -85S WHENIICHBETRIICE 35 5610
SR LA EE L TLIV, EENREMAESNEIBI O 2VWEZZI LS,
Davis et al. [IiE 7+ VAT 54 FOELEZHFNDERFEEREBI 2V, AV IEPLODOE
FTIIMe, SLODFRMNAEE R G IAF B I 555, B> L QAR TIIIHIE N 2055
BBILRWIERRL . —BICERIZ Y - CRIMEREESINEBZ 50 B0,
MR DESEEE L WEEE L OFRESVTHRT S, KR TR, BERFICBVWTHE
FELREERYETH B 7+ VAT TIA b, BEREKIZOVTH A LREHFIIBIT 5 ARKEE
FPERBTAHIEILEY, BRI HRNMNEERSNDOEME MLz, THIZED,
RREBLBEBAEREZICBITAEWOERIZL 2 RMNAERSIVERGTX 5,

WAR DG B HERT 2 —KILE TN TIEBITBEIFLET 52l She HWTERL
B hol, BEEE R IIBIZHAVWS, 743 VAT I A bOERIIEEEHTE IS
THDT, FORBIFHEKEREEZ P, KEFHRP, HEHTREZLY, @RHK
DAEFEEIRESEICEBRTH S, WEEREK, D, D7 — 5 E[@d-T1e vz, Bk
0. ROZEVERTES, (1) BRTHERNEVFBBIZDRID/NEVE X
RN RGBT BE 5, 2) DRIEEBTHIEMICL o TRREDT, FAEATHORE
DMEELEHMICERT A LIETER Y, 3) 74 VAT I M FTlk DMg)>D(0)
>D(Si) DT, MgDRIFIAGHINIEBZ RS, OTIEBIHIZLL, SIiTRAE
ZANEB T 5%y, (4) O-rich, H-poor Z2EMIZE, 7+ VAT T4 +DREINARS 5
EBIhRTw, CRBREKIE 7+ VAT I A MIHERT, FAMEGHZEI LRIV,

MDOEBRICBWTEED S DEBTRMAEGNIBI L% o701, HW/-3EH
DRERP YK EPo-LIZEBbDEEZLNS, TAKEFHRT~DESE
T7 4 VAT ITA MIEMNNSOGEFICEEMSAESHINNEB 5 Z LML T W 58],
CHIZSROKREILS—FET S, WET U TRATD 7+ VAT T4 MMIMgDIF
MRS DD B EHBRNE IR, BHRETOERREFERTHL LEZLNRTNS
Ole ShHFEKBREZERTBI o728 T 2 &, SHOKERED S FKIE1100-1200K) T
D@ o< N ELERE (10-10%4F) 2TRBEN S, —F. CALIHR LD RIALAES I
DWTIE, SRIOFKREIZD &I ESIDRMAG % EED» O OEBTESHWITEY,
WD S DERIPDHAIVIIEHBIZLI A2 D EEZLNS, F/-8BHR 2 FIF14 b
TR )Y IARDTF VAT TA MCIE, BRICEARANAEESIVHIR SIS,

[1] Davis et al. (1990) Nature, 347, 655. [2] Smith er al (1955) Can. J. Phys., 3, 723. [3]
Tsuchiyama & Uyeda (1994) submitted, ¥3%3:#19944F & 6l K& FHa%k. [4] Morioka (1981)
G.C.A., 45, 1573. [5] Reddy ez al. (1980) J.G.R., 85, B1322. [6] Jaoul et al. (1981) in "Anrelasticity
in the Earth, Geodyn. Ser.", vol.4, AGU. [7] HA&RY¥SM "#HMER". [8] Uyeda er al
(1991) E.P.S.L., 107, 138. [9] Koga & Nagahara (1993) Abstr. 19th NIPR Symp. Antarct.
Meteorites, 72.
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Transportation of siderophile-volatile elements in thermally evolving planetesimals.

off)N Ot (BRK - B | &2 His CRK - #)

AL LoD H A MBREPR TOHAKMETCHEDIRSLIFENIIDNTHE
U7z TERE OBAAENIEIIZTHEN . N TIREBEDILFER SN
ET L EEZZ ONBED. REOHRAEHE EBFR L TOA5E6. Min
DRI U TR TETT 50, HA0IEHA UK TETT
ZNMIEROHMBRICEET S, MEERNSOHT ARERAE D
porous TEHMEITHERINTOEEE. BOASKIEEFF>fFRMEICHR
R L WERER 2t 3N 5, Sugiura et al. (1986) TS
DAY RIA MEADOH ABRBEROUERHRESEZ T, IV KT
A FEARKEFTRENED L) ITHEINS DM EHEEARIZ
£ - THaET L7z,

A7 TiE Sugiura et al. (1986) ELRBEDOFHEEZMHL, TR
4 MEABEED K S SMERE R OEBHITROEXIZMET 5
BHEEIT 1o BREDZOREBHOFAEZZRBICANIIETH S,
ERBMOGEEIIRE  BEUEDOHTADEZRDBBIZIEFHICK X
KEB8LERIET, $XLZ T00CULOEETIIEBMITIKE - 25
DFEIL reservoir. &7 0, ZOHEEEZZRIZANITOESITHART
HZAMEZ2HELSIBEL KBB4 6H 5, HRAGEMESES LIZ
IFZ NI U TRECO) « RN DRE /NS E 5, CO (T
DEFEWITTRDELREESRF Yy U THRITENHELEEZONTE
0. ZOREORD IIFFICEHELZEERITT, ‘

HETIT, ZEERZHE L. BT, BAEERESTOMHFAEM
TLED NI EIZ DT S D DEHIEENRE O NS N ED
M DOWNTHRETT b,

Reference: Sugiura N., Arkani-Hamed J. and Strangway D. V.
(1986), EPSL, 78, 148-156. |
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Are the carriers of isotopically anomalous nitrogen distributed homogeneously in

the matrix of chondrites?
° HHE - EHER (HK-H)

PR v Fo4 PEARE . FEROEMBLRESMEE,»I RO, 2055 5 BEIR
RHOTVvY =5 =74 YERTHZARENG V. CNHDd T VY —F5—7 Vv 4D
BERX. ChoPRICHBHNESKATITCLES> LORELBDTVWE, —F . FREN
HBHEREEOHONBE L DIEG M brecciaTHh B OICFMMLERE 2 - - YHEHBEHRIC
EoTARbo b oI AERERANIKBESH o720

ZITTVY—5—0 v UBRAPOLEOL I BBHIKERET 22 ERARZ DL —
Y—wA470ro0—-TEEHVTHEEZIT>TWS, CHETIC ALHATT214 (L3.4) . LEW
86022 (L3.2) . Mezo Madaras (LL3.4/3.7) ORIFE%XIT > TW53, Mezo Madaras 3HZK
brecciaTdh D . ALHATT214icarbon-rich?linclusion®F->TWb, L —H¥—X Ky Fid
1003 7V EBFEORKEEITHD . RBRVIFVERBZIZDICVODOREy 5T
TENHTREZLOHTHI-> TS,

V=T a7 HEc L 2EBROER., £ Y Fr—RinclusioniC iZEIAALEE O
BEIBEHBRBEAEASTOVIRVELEE -7 RIEEAZFELCHFANS LALHATI2I4DB AT
iZexcess "NE*ArOMICBOVAHBN S 2 O CHRIMFBLREEOH 5 EHROF v Y7 —ik 2 b
Yo 2 2APIR—RICDATH LTS EEX 5N 5, LEWS6022 D& T iexcess "N & *“Ar D
OB EFVECBC  local CEFROF + V7 —DBBEL TV L TREMMNH 5 - Mezo
Madaras OBSITIIbulkORIETEVWERLBVWEROMIBRA TV DG L CH
WERBROPLIBHEBVWERBROPIBMBELET 2, EVEXRBR SN Z0IRL
bDWET LYy I Z2THY . BVERPBRSOIOREL S LV Y & LFFH B
BEMELTWEEIICRA S,
DERTFHABERTHD . EFRTREIDVBLDAF Y POJHET > TEOERERRK
THEFETH S,
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Analysis of Elemental Abundances in Micro-Cosmic Samples

CfaRIEN (FEBEA - B) , HEBEMZ (K- B)

EIEHEE YT H 2 DRI SIREI N 2 FHEL I Lo, LDEF, FEA DML
HO—Ris &, BNFEHMEOMAMEFER I TS . 19K, FHZEMD 20 iEtho
Kk 5 OB FRENFRXAZIREN O DS . Th 6B NFHWEOHE PRE *H 5
feshioid, b, S, SR, WEYFEOT - IBUETH S . FCREBIEED
WEOEKRN T -9 Th5. LOLABERII g (107°%) HE5VEZHLTLDT,
PRI N ICPMSEZEDOEBENTETE, B8, AEELLOBERMNEELE 5D,
RROEFMHEELS. ChETCHEA, ARBEFOLHEMRORECEHML TE REGF
YF BT (INA) &, wegll TOREHC b+ REDD D, MH20/TRULD
SUSTHECH B . INWEIERIRIETH 3 kb, SHBRTOBERNSE C , Fl—REcs
A¥OBE, BNAEROREE, hoEREBLIN LIRS LAANNHS. ZZCldurs
F— ¥ — OB NFEHWEICOVWTDINAERNT 3.

— I INMTRRAMERASANBLENSHS . LHLIOug TOHERRBAHEE L CHET
& ZKEENS . T/ O INMOBIBES TdH 5 . KB T INAAL O 30K % EPMA
E(ERQIVETRY) TERSN 2T, MEREMEL, RER & INMMOKRE
IEIE Ut . —BUC BN RASAMBI T kY, BRI b D BROfERELH S .
INMTRBH SRS &V - RIFHIFTORESEENEREI NS . 2 Tl 202
BOEYLFUYT 4IRS, 3o — L, #3mm x 3mm HIY]-> TR TOREE,
MIERTTREIC L. COREIDRY ZF LU T 4 W LHORMYS R E CHREBRALL
FTeho-ol. mEOHBEIYPCEENITROERE L LT, RESRHRAN JB-1%
DHERUKTS AWM I0ugBERXH0k. COHIAOMBEI0ugt — ¥ —TH—T
Hole. LOLFHPWEBPCEENB I EDFWLAY, Ir, 0siCOWTE, 10pugh—¥—
THEH L EREYEBREELON TR . ZOEMORAAICODVLTHHENT 5.
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Thermal Metamorphism and Brecciation during the Eucritic Crust Formation

of the HED Meteorite Parent Body

OFHEL - HAFIA CGEK - #) 1105 ONTA k<) TH)
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DSODT T 7Y a v TTT b—FRPWEEL R RERDH D (Kaneoka et al.,1994),
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B TRTOBEERETHETINEEZL OGNS,



211
COOBEUN-BY T VA VEGHERTOIRART M

IR spectrum of the specimen contained both Cse crystal and

carbon grains
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Quantitative analysis of CO in amorphous ice by infrared absorbance spectra
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CHEMICAL AND MINERAL SEPARATION OF PLANETARY MATERIALS BY IMPACT
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Geoid/Topography Ratio and
Plume Dynamics on Venus

Omst &2 - Bp BT
(BTEKIE - h&EREFT)
Naoyuki FUJIl and Akiko TANAKA

(Nagoya University and Geological Survey of Japan)
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FORET~30m/km EVWSAERPRIVIVZER>TIND, CThig, I7
|) —ZOMENRID 200 km URTHDC EICIZ D [Simons, et al., 1994], #bEK &
BHOoTVYRIUVRDEEREERERIRLU TNWDENEEZSND. BlC1Yad
—J)VOTFFAME T, PEIVvI VR E~10m/ kmURNENEL TP —=RD
MEREXD 50~100kmIBEEEZOND. LED ST, FERTJa—AICED
H, HER - YR T POBENZERNEZE>TNT, T k= v ImHDEE

L TERESHIEEVNZ LD, HDNE, WEODERICEB UL IKERSZEBIE
BoTNBTEEEZOND. PHIVIMBEZR~10m/kmDP RIvI Y
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JNICUTE, HRICRITDINESE (DNIEDEEZRD) PEIvIIRE
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Numerical Simulations of Formation of Lava Flows and Lava Domes

Hideaki Miyamoto and Sho Sasaki ( The Univ. of Tokyo)
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FR  NROBAEAROFHER I aL—Tarid. VWWF—R -y 72EH
THHMTHESNEZBONEL, EETLIHRAREOLBEN S, YR
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BT EIRLE, LI sid, BEICEKBAHRET., £213.
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L. BENNILBNEETE NI EWIHENBEE I, £k,
FBCE>TRBARCEERMENTES, §BI13. ZORERE
MBREDERBRNBNTA—F - AF¥T 427 RS5ET, XEBERM
WBDODN TWABERMNSYHRENDHWEZLE XD EEZTELTO
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Ishihara,K et.al in Lava Flows and Domes, IAVCEI Proceedings in Volcanology, vol 2, pp.174-
207,1989
Huppert, H.E., J. Fluid. mech., 121,43-58,1982
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Numerical experiments of the effect of density cross over
on thermal and chemical evolution of the Earth's upper mantle
Ofe L B GRATERERD ., NI IERCGEREIE). BAREEGAHEER
©Masanori Kameyama", Masaki Ogawa” and Hiromi Fujimoto"
YOcean Research Institute, Univ. of Tokyo
“College of Arts and Sciences, Univ. of Tokyo
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JaV—VavEfTol, XRTTYOBHEI, EROTEEICL H5FN0EEHTS
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DFEBT T U TR T S 1 b 25, PEBITIZEREICE CIRET
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(a)temperature (b)internal heating rate

(c)composition
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Numerical simulations of the runaway greenhouse
: comparison betwenn the 1D and 3D systems.

O EM (A I2) - bk A (dbk HIRES)

OM. Ishiwatari (University of Tokyo),
Y.-Y. Hayashi (Hokkaido University)
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3. 3 RoFEROEREN

BUE, SFERBEE 32 £ LT3 Rt {ThoTwA. COERYL L1 RESETHBLATWE
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N-body Simulation of Planetary Accretion:
Runaway Growth of Protoplanets

°Eiichiro Kokubo (University of Tokyo)
Shigeru Ida (Tokyo Institute of Technology)
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Planetesimal Distribution around Two Protoplanéts
and Spacing of Protoplanets
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Examination of Planetary Accretion Codes
by the Stochastic Coagulation Equation
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Relaxation Process of Planetary Ring Particles
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Wb, BEY V7 ITMBEHSHENFEET 200 ? KEMRENMIITh T hIZEL
S TR DY VTR THABDN? 2 ) UIBRICEZ 57013V v 774
HOEFRBOEBEPA]RTH 5,

RE) VOB BRBICKEUHBEL SIS TERO 1 DICY VIR TOHY A X5H
DEFOoNDL, RV vy —ICEBBUOEERIS, TERY VI ONFH A XFHA -4
=D I Y LV RVEICRSIEZEL SN TS, COXIIKRLEKREIDRT
DRAET B5HAICIE. BHOEBHRELEICRELTHEDIIEDKE DR FIEDD.
KEGNT ENSBRTOEBRBITED & O LR TRHEINTOE N E V> TN TE
FilOP; 7N ORAR 73 ARVAN: - - R AN |

APRTRY VIR FOEB 2 ESEBEREICKDBERL, BEY V7 OREVEN
KT 5, AEIRLTOY A XA EHRIEOIEFUMICHER LR ET - 720 34 X5
HEERBUICEHEOEERN S, EFTRXINVF—-DEBRINOHEHOHKT & HEPREB DK
FBRIZE T 2 EBSORBOEBE L. EBRORE) v/ CORESHEMET 5,
F o I TERINICPEEE LIFRBAROBMR ZREICEER T 5,



256
KET AT ¥ 7 OFGREIC L % B

Observation of Martian dust rings by space craft
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Calculation method for the collision rates of the interplanetary dust
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Solar wind pressure on irregularly shaped dust grains
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Time variation of size distribution of aggregates by collisions
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Dynamical behaviour of the lunar ejecta
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Analysis of deep Moonquake group A33 as an application of Moonquake database system
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The Moon from the Terrestrial Magma Ocean
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LUNAR FORMATION BY MULTI-STAGE IMPACT EVOLUTION
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Quantification of Tectonic Structures in Rusalka Planitia by Image Processing
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Lineaments on Venus
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Comparative Planetary Potamology 111
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Structure of Takamatsu Crater

in Southern Takamatsu, Shikoku, Japan
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The result of researches on uneven points (meteorite craters groupes ?)
at the ©5th point, Kiritani and Koinami in Toyama pref.
P.S. Visiting to Singa-pond at Ohtaki village in Kiso.
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Mars, A Carbon Rich Planet ?
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Thermal history of long-period comet:

Effect of crystallization of amorphous ice including impurity
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UV radiation effects in simulated icy materials in Solar system

Kazunori Kanosue , Makoto Hirai , Motoji lkeya

Faculty of Science , Osaka University
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Remote Thermoluminescence (TL) dating of minerals in planets.
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Department of Earth and Space Science, Osaka University
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