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Conditions for the Coexistence of Presolar SiC
Grains and Presolar TiC Core—Graphite Mantle
Grains in the Meteorites

EARH (BKIB), FRME (BKRIB/ALAR), UXEE (EX1E), NMEET] (AL K3B)
Ken Aoki!, Takeshi Chigai'?, Tetsuo Yamamoto!, and Takashi Kozasa®

! Department of Earth and Planetary Sciences, Nagoya University
2 Department of Earth and Planetary Sciences, Hokkaido University

We explore the conditions of condensation of both SiC grains and TiC core—graphite
mantle grains in the circumstellar envelopes around carbon-rich AGB stars taking into
account of temperatures of the grains and gas. It is shown that SiC grains condense
prior to condensation of TiC core-graphite mantle grains even if T¢(graphite) > T.(SiC),
where T, is the condensation temperature.

R AR O SAT D S IREFICRR ENTWASIC, 75774, TiICaAT /7777
4+ =Y NVHT, ¥4 T7EY P& ELOHEAIRTS S carbon-rich AGB £ (&
FE), MR FETERSALZEEZLNRTWD. SIC,TICaAT /77774 %
YN VHTOH N ERERET C/OLS LB3DRERETDH .

Chigai et al. (2000) (2& &, YN TICAT /77774 ¥~} WV RS EE A
L. # 2H 0 C-bearing molecules 3§ N THHE SN b, £ DR, EEfalAME YV SiC
fo rSEGRET & e, )7, SICHLT- B BT w2 T %,

Aff4eTlE, SICE TICA T/ V7774 w7 MVRFORFERMZ RO LECD
VLT A, —ARICHT A Y ANDIRENELLZEIZEBLL (Kozasa,
et al. 1096). R FEL, SICKH TL TICaAT /77774 ¥¥ PVRFTO
BREZ BN OWEEr OKE LTRDL. ZOHE, riZX 63 T(SIC) < T(gas) <
T(graphite) Td 5T & b o7z, T D7 EHMHERED T.(SiC) < To(graphite) TH>T
b, EEHRENEE L t.(SiC) < t.(graphite) & 2 V155,
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The Optical Constant of Crystalline Spinel

OF RIS (FRAE- SR . BJIIHA (EHELX)
N R (BTEREEK) . 188 (RAIR)

For the natural and synthetic crystalline spinel (MgAl,0,), the mass absorption
spectra of the fine particles and the reflectance of the bulk crystals were measured
at mid- and far-infrared region. The absorption spectra showed the prominent
peaks at 14.7, 19.7 and 32.4: m. The reflectance also showed three features at
13.8, 18.5 and 324 . m. From the reflectance spectra, the complex optical

constants (n, k) were derived for the natural spinels.

Mg-Al RERJL (MgALOYIE, Allende BERLE
DHRRAGREBEEIVFSAMERPIZROND 00
CAls [ZEBFEhIERERLEMDO—DOTH S, " | Pink Spinel
FTORRIE 2400K F2E(1atm)&E <. Grossman
& Larimer (1974) ORI DILIZIZII DL,
ERDHARABAZTHR LALLM ENERET S
BREICENT, KRN OBRETRESINS
LEZOND, LEA-T. EETOEDOKRE
BOERAN VD REREEERTSHLT.
EORPHIUFHNE-LIEETHS, BAIC ' ‘Q;ve'?ngm I
BET B2 BFICHELTIE, Z<RE Posch et al.

(1999) [TK2T 13um OFRNEREE/N\VEE Reflectance spectrum of pink-spinel
EEYOBRBELT. EATOHERFERE R

LWOFEENEBRSN TS,

SEIE XX, IZ(F stoichiometric H2FBFD KRR AL RILE AlLO,~rich BEBAERJLIZHL., 7—)
IEBAAFERVT 154m~100um TREFARIML RU 6 m~50 4 m THEBIRIRZARY
FILERELz, Ff. XREARERMIZDVTIH, RERIARSPLIZ multiple oscillator model
(Bohren & Huffman 1983) AT ACLT. BUVVBEDOREER HEEFEE (n k) )ERHBC
ERHET, ThOoDFEREHEIT spherical BRRDHFEREL-BICEAINBZIREZIR ML
ZBEL. EBICBH3RERILDEFEEDR UHZHEARL. Posch SO T R/RERIT S,

80 | measured
---~-calculated

Reflectance [% ]
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Experiment of silicate condensation under excess oxygen partial pressure:
Analogs to circumstellar dust grains

OFxK 1 Y Tsutomu Heike
SEJE 5K YYasuhiro Hirahara

Recent observation by ISO revealed that the existence of crystalline silicate dust in
circumstellar environment. To clarify the dust condensation process, we conducted
condensation experiment in MgO-Si0,-O, system by microwave heating, and
characterized the condensation product by using SEM, EDX, and TEM. The product grain
shows spherical shape with the diameter of around 4.6 m. Moreover, its elemental
composition 1s eutectic. Compared with the result of condensation experiment of MgO-
Si0, system (Heike and Hirahara, 1999 Fall Meeting of the Japanese Society for
Planetary Sciences), the results of this study indicate that oxygen play an important role
in chemical process of non-equilibrium condensation.

TEDFNRIEEZH W8I LY, BERECBIIAHRUERES A o
FIEDPHLPIZEINDDH S, CNOHERIESA MIEREAREOER., BETIZB
A5 O DIETFE 2K - BMEARETRTER LA SN, 205K o2
IR BEETH L0, ERBUAIIICO EBRMWIZDTELV 7 7 AWMEVERT 5 &
EZONTER, DD, FOEBA DX LIZEIAEDOENE L, F-rER
B7 70 —F PR RTHD, € TARMETIE~YA 7 0P mAEREICLH MgO-
SiO, RICKRFEER LML LB T CORSE - f&%ﬁ%ﬁgﬁ’&ﬁ& W, 1§ N EEREY
%%Eﬂ%%ﬂﬁ?&iﬁ(SEM) WX BB L X WO, 8 EFHMEE(TEM)IC

5 BA- MBI R RN GEIE D50 L7, %0)%%\ KA 2 BIKTE R
T 270 TONTFORESTMHIET T ZAGAHIEL, FE4.6m ([ZHE—D l:"» %
DD, TDOE—71IFIE Yamamoto and Hasegawa(1977)12 & 2 I 8HEZ4 7 ?1’
BEEINZELERBEVW—KERL, KHPICBWTYWHEBNIZIZE 2 HERI RS
LMK TS, COTENT 7 ADOKREZ b 2R FDOMKIIFEYT 5 c‘:n’:’] 35
wt.%MgO DL i HI IR Z DS T—3 L. Reitmeijer et al (1999)IZR 5N 3
FRICFEF B B AR (A DML D X 71 = X L 95N 72 AT REMEATRIE S L B

MgO-SiO, R DFEFE - BRMEEERDFEFR, FEH 25nm O Forsterite S5 % % 48
WALT DERRO ONCFR, FIE HAREMER 1999 FRFHHER)Z L &
A@@E)’%f—%%bﬂkt%%ﬁt BT 5L, Eﬁ%f)‘fy”r’)‘(h%@&é& - RARRIZZ K

BRI LEZOND, TOZ LIIERBEEREDERA 1= X HIZBWT,
EOHIZHED CIO OB ERY DEEALRITTIKFEED A7 & T F DfE B E R
Ko A X, ALFHRBIC D REMICEE R FE4H-o T AR ZRIET 5,

L B A RSB E NS E Y Department of Earth and Planetary Sciences, Graduate School of
Science, Nagoya University
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Carbynes Formation from amorphous carbon by Synchrotron Radiation
MMEAET METIHTAs HIMKE HEXC
OARRBR. EFTLE, ELARFES KNEBZ, PHERE.
WHERAR B, AMTRE C, FIIRZ, HRTH

In addition to the pure sp?-and sp>-hybridized carbon allotropes of graphite and
diamond, fullerenes with mixed sp’/sp’-hybridized carbon and carbynes with mixed
sp3/sp- hybridized carbon are increasingly interested. The present study shows that
carbynes can be produced from amorphous carbon by synchrotron radiation.
Amorphous carbon is considered to be a major constituent of the circumstellar dust of
carbon star, the present result would suggest existence of carbynes in circumstellar
environment and general interstellar medium under the background radiation
containing a wide variety of wavelength.

REDEHITIESPIOF I TVES R, SP2DY 5771 MK ASNTNBAE,
BROEHZREICAHINESPEA LR > RRBO—RITHDOEEZ B DHIIVE MR
B EHENTNS, UL, KEREEEDERBHRZNI E2EHT. #L
WHEBIIA - TR, 41E, Rits SRIRKBRHETHIE > OMEERBER LT
ZERDNTHRT. |

HEREETERUZEREN RV ERREE I TOFAIVE RET S
Ty MNERBRARTH S LEBIBREETERSRRET ST A INT 4
75073a U I OBNNSERELE. ZORICUZRUVAINIITI—ITKDT
LU -EASRYE (E—LP1 X 04mmX30mm) 2AF¥ > (RAF vy 2 AE—
R:20um/s) I®BTET, 20080, 4000HEORFEZTR->TEZS, HIVE
S OWEERNER L. BENEAIVE Vid4~20nmb 1 ZDINWEREL DD
&, SonmBERELSHUZbO0 2EENRH V. B REETHEMEBRRICI DA
it BFLZoHEBHORAHETHD., EIPBREICHL THRWTWS Z &2
43I o fz. SRIBEHHZ &K o TH2nm B XDY 57 71 FD0.34nmDEEH=HAR
CRELEZESEN S AN E HENKENICRET S EMNFNo T, TDT &I
75774 NOEENAIIVEOREICEETHD., /57 71 bERO (100)

(110) FHED—E&ERZY> THINERERT S ETIVARRINTNSHIL].
SEDOSRBHICEDERLEANVES DBECOZELXF THHTES Z LERT,

5774 MNITVI—=F—F VAU THBIENS, AFET L ZALWITHN
ECOEROAEEEZEZRNICAHLZDDEEZL 5N S,

[11 A. G. Whittaker and P. L. Kintner, Science 200 (1978) 763-764
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Experiments on evaporation metamorphism of model organic material
. including carbonaceous particles '

OFErEsz, BN
H. Nakano and A. Kouchi
A K TR B 22 B 28 T

Institute of Low Temperature Science, Hokkaido University

We have performed experiments on the evaporation metamorphism of
model interstellar organic material including amorphous carbon as the
analog of interstellar carbonaceous particles. By the comparison of
elemental composition of the residue and that of carbonaceous
chondrites, we concluded that elemental compositions of carbonaceous
chondrites could be explained by the evaporation metamorphism of
interstellar organic grains including carbonaceous particles.

Hald. EBRABREENTOERER O EY O EFIERE
BHEMNIZT B0, Greenberg(1998)®%Faﬁfg{—j‘)l/@ﬁf
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Effects of evaporation metamorphosed organic matter
on the coagulation of solid particles

OTI@=Er!, &FANR, SWIBE, EIER, HiEEd? sifc—'
devgERY  ERREHFTR, CFHRFEERED
OT. Kudo!, A.Kouchi’, M. Arakawa', N. Watanabe', M. Higa’ and N.Maeno'
(‘Institute of Low Temperature Science, Hokkaido University
and *National Space Development Agency of Japan)

We have performed experiments to understand the effects of evaporation
metamorphosed organic matter on the coagulation of solid particles in the primordial
solar nebula. Comparing new experimental results with previous results on ice, silicate
and non-evaporation metamorphosed organic matter, we will discuss on the effects of
evaporation metamorphosed organic matter on the coagulation of solid particles.

B AKERERIZBWNT., EARMAIFIIEEROME - BEICED, LORERXK
EARET S, UL, BRI TOME - BBEA N ZXAITHASNT/R> TN,
INFETOWFEICK D, BEERMBEFREZE DB EDNBERBA T OME - BERE

WX LU TKERDIRES X, TONRNKEEDR fgbﬁfﬁik_ibbl'fmﬁc‘:fcié EM5y
73327" UL, BEESRFNSIRESICEEL 2SS, AEMIIEOREIRUR
REEREZVT. TORBEDROEIT S T &R ‘c’f?f’l%) RIFFETIE, ARREERK
EZUEEYICIAMNEDROKREIBLIVEEFEEZERNICHANRS L2 H
&Lz,

EERTIE, EMEEYOERERICLS0EREEZSEBICL THEZHFAGLEE
TNEEYZ R, §HER (B lem) ZHREOETIINAEYORE (BE 1mm) 125
cm/s~F m/s DEETEZEZEZ, TFINEEWIL. EZ2T (10%Torr) IZBWT 1T
/min DINBEET25CNh5160 Cifﬂﬂfé‘?‘cbﬁ_fﬁ —ERE CEREINAZHET

&0, BRELEREZE I, 0%, fHEkETT I AHEY & HITR{K-73TC
FTHHLUEEERZTo72. HEFERIVUREEREL. HHETOE IS D5
%ﬁ%’i(ﬁacoustic emission T U —Z2HAWTHIE L. FFRIC. f1FEREEZ A
TBEDIT, BEOKRTEETANASTHE LR, UENS, BEERERZ TS
Bl %bﬂt@%ﬁﬁ?ﬁ‘@%@‘éﬂ” . EORZZIRESEEREICET 54K
FHEERN .

AMRICLOBENET—F & K- BMOEREEREZ T TOWRRWEREYZ BN
TRIEZE - (EERICKDESNET—F EOREETS., TNS DRSS, BEEMK
BIF DM - BERRICHT2HEYOMENREBLVOEORERE, T U TEEY
DI EBERERNARERICEI O ZITEHELZHONIT S, SSIRIBRBRGREET
EEYPEAEMRTFORBEICEE L 2 ChNXERE) SO (HiEk - KER
) 2B B EEMAFOfE - BERERAEDWTHERT 5.
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Oxidation state of chondrites deduced from vaporization
experiment of interstellar organic matter

OFN R, ¥z, TEET JLX - EKERFEPZER)

We propose a new model based on the vaporization experiment of interstellar
organic matter that oxidation state of chondrites are determined by the vaporization
of interstellar icy and organic grains. We found that the vaporized gas at around
2 AU is most reductive. Chondrites and achondrites are formed in the following
regions: at around 1.5AU, ordinary chondrites(LL, L, H); at around 2AU, enstatite
chondrites; between 2 and 3 AU, achondrites(Aubrite, HED, Ureilite); >3AU,
carbonaceous chondrites(C3, C2, C1).

ACRISA F-TO2RS1 hORERBLRI S RS54 k OBLETIREE % FEIC
HEAL LD ETBE, BLITRERICRS. 8%, 2RS4 MOBRL - LT
ARSI NEREMES N, KEMNSOEBEICE-> Ta2 RI1 bOELE TR
BEAREZEEZZSNTWAEHLLLC). LML, ZTNETOETIVTIE, Bt
BITIREZ D DHEENTIATH 5, NXEDARYT MVE—ELZWEDREN
Hol-. KB TIE, EMNEERYOMAKRERZDEIE, FLWLWEZZERT 5.

BRABYONMARFEEREB IRV, REJAOTEARORRIBEKEEE
BIELE. Z08E, BBXF60, A0CTHADOERRERNEZD, MiETIEEm
e by, BETITBITNRTIANRETSE ZE0bhoz. TN ETNDEEITFELE
KR EZEDORRBIVMEBDERMETIZ2.7, 2.2 AU IZXIET 5.

ITA2RIA MEREBIZEBY OEENRICL>TA RS MIXRBELID BRA
HICHRELZQ-3AU). T2 RI1 FBREIRENRN S 7ZEN S ) DT,
AT ICES TBY, TR TARIEENB Io/=. WoiEd, a2 KS
1 N RFREIIAID TS IESTNDE D BIZRETERN 572 DT(2AU,>3AU),
KIERNIR IS TR MEDEETH o 2. »

HEHEMNIIZARRET 22.2AURBE TOREH ANRBE LIRS, HRI132.2
AU ORENCT K EBA ITE(LENIZZD . WolED, KOERFEICE- T, 5-TAU
TIREBE(MIMIZES. UEOZ EMNS, I2RSAMBEURITOY RI1 MIK
DNBETERINZEEZILNS ,

1.5AUfHE O-a>KRI4 b+ AWENMSLL L H

2AU ik E-a2> R34k

2-3AU ITaAKRI1 b N{RID 5 Aubrite, HED, Ureilite

3AU &k o#fl C-a> R4+ WEIMNSCS, C2, Cl.
TDEIDITEZRDE, BRIENTWVWENEREDART MLEXLSHI L, L - 8
TUIREE DA TE 5.
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The kinetics of evaporation of forsterite in gas from itself

OmB3EIasE, KE#BF, MNE—C
( RKRHE HiEkZZ )

The evaporation of forsterite in the presence of its own vapor was
experimentally investigated. Single crystal of forsterite was kept in a Pt
capsule with various sizes of orifice and heated at 1700°C and 1600°C for 12
hours. The surfaces of the samples after the experiments suggest the effect
of back reaction in evaporation. The condensation coefficient is estimated to
be about 0.1.

AREBRITKGREZ BT 2LENSINC T B REZ B, SiORFEE 1T
BZPHEWDIIAKRT ZAFTRICBNVTRO LN TE 0, R LEHOSTEEDE = 5720
GRS L D ERBREENRD T2 A HE SN, WERE TR L EENR
FICRE TV AR T COREDDFOT T v 7 AL, I=duey — I = (@ oy P~
@eonaP) AN 22mkT TEZ BN, 22T, miIBFOES, k IRALVY < EK.
T ITHESHRE, £ LT, @ qp@EBREOR R (oi(EERB)IIV A RT 4 v 2 RY 7T
HYVEBER TH D,

BT, 7 X— - ENVDOPCTEBERD T+ VAT T4 MERBIE, HRIC
HFo TAELDHERIEEMOVREREL o7z, VT, BRTANZATIFA D
HifdzOODEAEE & 25 AHERIZEVH L TAW:, 7 7BV EEICEX 294
ZONLERT . BT EVNOEREREL S8, EBRIBEEIT 1700CKR T 1600°C,
EEREERIT 12 851 & L7,

INETOBEND, THNVART TA D @ o ROEEEKIE PR TH D, B
Wy BPUTAREIZBITAIEA P ROZRICHRTAEREE J RO B, KR
RO T ZBRTFEIXEBN L O LRE L T, BHEREELEHT L. 0.1 BEL VS
RRNEON, ZOfEIE, BREBREZE LY,

KB®. VTNV REEZ SEMICIVBET S L. £ TORBERECF A TEL MR
DEFEE Y MHRRONT, 2Oy MI, BEZERLET7+AVAT T4 MOO)EIZHE
BENCRONDEHEL Y FEEEL TS, LA L, BEERFEOLDICH RS & A X
WINESL, FEe, TV T 4 AP A ZBRENEDIFEREN, Zhit, U 74 294
AN EVER, BRIEPEITL, REDFEELNEATHNA I LEE LTS,

ROOGNEEEREEANDZE T RKBREBICBIT DB 74 NVAT F4( MIFDT
ATEALEHETDHZENAREL 2B,
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Shear instability in the dust layer of the protoplanetary disk:
A hybrid model of constant and sinusoidal density distributions

BARE, CHEEE (K- I - HEKEE)

Minoru Sekiya and ©Naoki Ishitsu
Kyushu University

The linear analysis of shear instability in the dust layer of
the protoplanetary disk is made using an unperturbed state with
constant and sinusoidal density distributions. The results show
that the growth time is shorter than the Keplerian period, even for
the case with midplane density smaller than the critical density of
the gravitational instability.

FHRERERAENICHINICE—ICaHB LTy X MIEWICHE LD
S HUL R E ) O Bl F RS X b RO EICH N> THBRT %, LB
PEGEY X M EZLGUARPOEMNEDS X MBI, 777 —HER
FENEETRET S, flth. TRAE (FRXMERYVFETOHLEISEEN
7R B ROBBEFMOENARDIDIZT 75 —EBNICHXTWY -
SR ETE, COFVAMNEEHABOBDOEEZIZLY, ¥ TAREHN
B3EEZ 5N TS (Veidenschilling, 1980, 1984; Cuzzi et al.,
1993; Sekiya, 1998) .

XT. AL AHE (Sekiya and Ishitsu, 2000) XV F+—FV U8 (v
FREMICET AEIRITR, BE. ¥0. 2L T CTAKE) OEN—ETHS &
SIS (Sekiya, 1998) 1B 5 Y TAREDREMITAE LT, AL
FHOBRERRZF IS5 —AMLD bPINT EER LI, TOFFICH LT,
FBOAEIY Fv— KV U H—FE &) DRBBHIEHENS AT
7-DT. AERFEEEH AETCREE . EREMETREZRSHBENSHE
HMIEAH (COLIBHNPMSFHERS X NOLEBRREDOBMEGTEDOERITE
W) BARELTYTARERORIERITE Ui, TOER. BEHNLALEICE
TREELID HE/NINBETH, VTALEROREREMIIY 5 —AM X
D bFhEnENIERRE SIS
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The Effect of a Stellar Encounter on the Inner Edges of Debris-Disks
AMHE O HHE X
R LERFRFEE T AR ERKE R FH L

We have investigated the effect of a stellar encounter on a planetesimal disk through
orbital integrations and analytical calculations. We modeled a planetesimal disk as non-
self-gravitating test particles rotating around a primary star and consider a single passing
stellar encounter.The eccentricities e and inclinations ¢ of the particles are pumped-up
highly by the stellar perturbations and the planetesimals are forbidden to grow in outer
region of the disk. We also derived approximate analytical formulae of the pumped-up e
and ¢ in this region. We may explain that a stellar encounter decide inner boundary of

debris-disks from the condition of destructive collisions of planetesimal which is derived
by these formulas.

RETROBIZ, FLEUMNDERIZEZFEN, ELONLZ L3 o7y L
ML UTICHERS X ITRLEDNDEBEEDENNFHRIZIZEZ L TEL S 2 WERIE
Thb, AMETORMBEEHEIT, MBREMABLZZ 1 FROF A VK TFEBE, #
A GHPETHOBEE L ERS S/, ZOKE, MOEENHRIZL -6 T8I
FLEDPLSENZIGTTIE., MEREOUAEBLEIKRE L, FRUKBOKE ﬁmumi
SNBT Ebhol, 8612, HLEIDEWE Z AT, Fhfe S 28882, #§81E
%ﬁ@#%ﬁm%t% 720 TOBRED BT, MEEHENHMEREOWKIES S 7-

FHETEE, TNCEINSF AN T7VHABONAOER RO LELFHTE 5,
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Sweeping secular resonances in a self-gravitating planetesimal disk

ORIREMRF, HHK REIFERFRER BLEMRER BIRRERFEEL
(OMakiko NAGASAWA, Shigeru IDA (Tokyo Institute of Technology)

The effects of sweeping secular resonances in a self-gravitating planetesimal disk were studied.
We calculated numerically orbits of planetesimals in the Kuiper belt, and estimated the increments of
eccentricities and inclinations due to the v g and the v |3 resonances. We found that the effects of
self-gravity average the eccentricities and inclinations in outer region of secular resonances. We also
found that the longitude of perihelia and ascending nodes coincide with each other and its rotation
speed varies compared with non-self-gravitating cases.

HAIR—VNRIED S FiIE, v DKESL
B (~41AU) I Z 22 Tns.
41AU LU F OB R ¥R EFF O I A/3—~YLhk
RIEIZEHTH 0.2 OBECR, BLEERA
(radiam) 2 ¥ &, % O #L18 4 1 1X, Malhotra
(1993,1995) @ 3:2 OEHEENIEBEDE
ZHF TELEBANRDTLNTWA., —F, A
FEEEMNAIAU LI EORENE, EHTO21RE
DOEEBERIA L. I BEORE LEEFFSTNT,
IORERPIEERLBELENEDIIIZLT
BoNTED, WWLONDIFENRENTIENS
D3, WEERERITH TV,

Nagasawa & Ida (2000) I, B KGREE
75 107 EE TR TS, KEKBOBEIDR)
B, BREERTHIREET, #OR, HuE
FEflAE ERIHIEERLE. ZOHEILE
HOEOIIHMKERLOMAEENEEBELT
Vs T-. UL, Ward & Hahn (1998) 13,
WEEREIZHEENINRHBEANE, MEXE
MARNICEEE R -b, B .LRITHE
HEEAOEEELRWGERLEASNTESKER
B RN ENSRLUT=(Fig.1). KEHE
i, FAKIGREEOEENKRREMAROE
BLRIBENZENUTIZR--FRZEIRT S
DT (Nagasawa & Ida 2000), ERE MAZDFE
EENLEEEHLRAR, EERDELFO.

FITH 42X, HEEDEAN-EFHE
ATV, KEHLEOHENEDISIZENTD
MEEHELE.
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Fig.1 KHEJMGIZEDHELFRD LR & MILEADHD

BE LW E . Ward & 1Hahn (1998)i285.

DB ROBEMEEEZEZXDHIET, KEKLE
DAL EEZEN L THEE{To72. LT, BEL
LOKEIE v, CEEERA D KFILE
V18 [ZDUWNTIRAT-.

FFROKR, HEENEEHDHL, ThE
TOIHZ, KFEFKBOIED TOHBELR,
HEERAN LR T30 TIHARL, HBENH
oM 2ETEHIZEEGCER, SUEHRMNA
MNEFTHIERDMST-. FLTER, HMXE
DL A RBRARROMEN—EL, EOFRER,
AR, ARADOBHEENINETOLEDL
READIENbhor, Zhud, KEKLRBOD
FHNEDDIEEBRLTHNS.
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The Gas Drag Effect on the Orbital Instability
of the Protoplanet System

Ofly —8 W FA1 PE F BEHR B

According to the recent works on the planetary formation, at the late stage, several
tens of protoplanets whose masses are of the order of Martian mass in the terrestrial planet
region. The present terrestrial planets are thought to be formed from these protoplanets
through their orbital instabilities (i.e., orbital crossings) and collisions. In this study, we
investigate numerically the influence of the gas drag force due to the solar nebula on the
orbital instabilty of protoplanet system. From our results, we found that protoplanet
system would be never confronted with the orbital instabilty under the gas drag effect
when their initial orbital separations are larger than a certain critical value.
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Co-accretion evolution of the Earth-Moon system after the giant impact
oRyuji Morishima and Sei-ichiro Watanabe
Department of Earth and Planetary Sciences, Nagoya University

Recently, the Moon-forming giant impact is considered to have occurred during the Earth’s
accretion. In co-accretion stage after that, much of lunar impact ejecta would be ejected to
circumterrestrial orbits due to high velocity impacts of residual heliocentric planetesimals. We
performed orbital calculations of the escaped particles from the satellite with various mass ratio
and semi-major axis. For a lunar-sized satellite, most of the particles escape from the Hill
sphere of the planet, which take away a great quantity of the angular momentum. Simulating
co-accretional evolution including re-distribution of lunar impact ejecta and tidal interaction,
we estimated the angular momentum of the Earth-Moon system at 0.7 — 0.8 Earth’s mass as
about 1.2—1.4 times larger than that of the present Earth-Moon system. Comparing our results
with a scaling-low of the giant impact, we could constrain total mass of the proto-Earth and

impactor as large as about 0.8 times of the present Earth’s mass.

BREHOGAENTH AEKREEFHOMBELAL L T, FigEke 1 /37 ¥ —DHEND 1Mg
(WEEE) T. HEHED 1 Lpy (HIKAROAEHE) DERICL->TTIZ, ALY bhSLRFHEH
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DEEL L, ZOBEATIRIAICRVWKEZDOHERPERIN S Z EHRIN TV S (Cameron
and Cannp, 1998), :
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Velocity distribution of powdery ejecta in oblique impacts

OWAEE (X - KR

I have performed impact experiments onto soda-lime glass powders to investigate velocity distirbuiton
of powdery ejecta in oblique impacts. Projectiles with mass of 0.2g were accelerated by using a rail gun.
The ejecta were detected by thin Al foil targets of different thickness, and the resulting holes on the foil
were counted to derive the velocity distribution. In our analysis, an empirical relation of threshold
penetration was adopted to determine the limiting velocity of the penetrating particles. Based on the
obtained velocity distribution, we discuss impact angle dependence of the velocity distribution of

powdery ejecta.
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Numerical simulation of dust production by impact cratering
OFME WF, ANEZ (EREERFHFEE)
Toshiko Takata and Takayuki Kimura (Miyagi University of Education)

Numerical simulations of meteoroidal impact are conducted using SPH (Smoothed Particle
Hydrodynamics) code taking into consider both the strength of materials and finite deformations in
order to estimate the amount of dust aerosols produced by impact cratering. In simulations, spalling
from the sub-surface region is observed. The tensile stress works inside the cavity, and results in the
cracking in the radial direction. In the case of Chicxulub cratering, the amount of produced fine dust is

assumed to be 101 kg - 10 kg. If they are distributed globally, the average thickness of the dust layer
becomes 10-100 1 m. Long term floating of the dust-aerosols is enough to block the solar radiation.
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7 B DOV A ABKEL RAEFPRERTE(D), SHiT, 71—
&y —NEBEGHRO HEEIBE S,

I OEEHEORKEND, REBICEET IO IFD
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Z [impactor radius]
(4]

Figure:SPH 2D axisymmetric elastic-plastic simulations of a meteoroidal
impact. Impact velocity is 4 krns. A target and an impactor are assured to
be basaltic rocks. All distances are scaled in the impactor radius. SPH

~10 i

particles of an original impactor, a deformed impactor, and a deformed -15
target are shown in plus, cross, and dot symbols, respectively. Half space 0 5 10
along the symmetry is shown. X [impactor radius]
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Partial Melting Model for Primary Magma of Lunar Highland:
Estimation from Trace Element SIMS Analysis in Plagioclase

OEBET. REKLF. HTH— (HFH)
S. Togashi, N. T. Kita and Y. Morishita (GSJ])

The compositions of host magmas of ferroan anorthosites and Mg-suite rocks are estimated
from plagioclase. The Sr/Ba ratio in the host magma of ferroan anorthosites is half of their
source. It is explained by partial melting (< 20 %) with a large D-value of Sr (0.25). The
recrystallization decreases the Co and Sc contents in some plagioclases. The degree of
melting is estimated to be 0.6% for the Mg-suite(14160) rock from the Ba concentration. The
estimated DSr-value of the primitive Mg-suite magma is 0.23 and coincident with the
estimated maximum value for ferroan anorthosites. Finally, less than 20 % partial melting of
lunar plagioclase-lherzolite mantle could produce the primitive magmas of lunar highland
rocks. The different degrees of melting characterize the magmas of ferroan anorthosites and
Mg-suite rocks.

HEtZ2 BT 28I EORES RS (FAN) &M g il BieRFI(Mg-suite) DEF H D
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A RTAMD2H3D1 Thole, BB LI~ ~A =Ty b, DADA
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Do WoT, BEERMTH D SUBaDHIIZ Y RIAL PE A< FATRILTHS &
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The viscosity structure of Venus inferred from long
wavelength admittance studies

FOARFHERMER B BHO
R RFEER R A 2

The observed admittance of long wavelength topography/gravity of Venus is interpreted as a
result of dynamical support by the mantle flow. We examined the viscosity and density
anomaly distributions within the Venusian mantle using dynamic support model (Hager and
Clayton. 1989). We found that the observed admittance cannot be explained by the model
with large viscosity contrast between the lower and upper mantles (more than 5). This implies
that Venus’s viscosity contrast between upper mantle and lower mantle is less than that of

Earth.

SEOEFEMBRIEICEAAFIvIPR—PMILENETZONTVWEIEEZSNT
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A Search for Active Volcanoes on Venus Using a Near-Infrared Window
OFLHELL—UERK - /IR X T L), SHBI(FHED)

Abstract: We can detect a hot lava on Venus' surface from the outside of Venus' clouds by
using a near-infrared window. The radiation at 1.0 um wavelength transmits through the
Venus' thick atmosphere, and the intensity of the radiation has a strong dependence on the
temperature. If a hot lava had erupted, we will observe an excess radiation emitted from it.
Although cloud scattering blurres the excess radiation, about 10% or more excess radiation is
to be expected at 1.0 um wavelength until the lava surface cools.

KEGEBERERBORE X O(LFEMECERL, ZREOELICKERTZEZSX
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General circulation and cloud formation in the Venus atmosphere

OLKHI (FH) . IHLbELE—U (AKX RIEVRT L)

The meridional circulation of the Venus troposphere is poorly constrained. We propose that the
cloud structure and the distributions of condensable gases can constrain the meridional
circulation around the cloud layer. For this purpose, we have developed a one-dimensional cloud
model which simulates the microphysics of cloud formation near the equator and a two-
dimensional transport model which simulates the meridional circulation of sulfuric acid and
water. The study revealed that there must be a circulation which exchanges air between
troposphere and stratosphere across the cloud layer, with rising motion in the tropics and

subsidence at high latitudes.
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Pressure Variation and Cap’s Regression Curve in Mars

OFJI%n# (FHEARHE) ., APER (AR E) . BERE (IIE
#HX)

In the past, no one could simulate the pressure variation and the cap’s
regression curve of Mars with the same model. If the southern surface albedo
was higher than the northern one, we could simulate the pressure variation.
So next, we simulated the regression curve in case of the higher southern
albedo. However it’s difficult to observe the polar cap due to the polar hood
and because the southern cap shows the asymmetric feature in the regression
phase. Therefore the observation data is not so exact. But in our simulation,
our results were almost same with the observation.

INET—20ETNT, KEOFHRELH L BED % B E R
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Analysis of Martian climate system

o AT EM, MEHE— (RK - H - HhEK)
° Takasumi Nakamura and Eiichi Tajika

(Department of Earth and Planetary Science, Univ. of Tokyo)

Many valley networks on the surface of Mars suggest existence of warm
and wet climate in the distant past. In this study. we construct a one-
dimensional energy balance climate model (EBM) with COs-dependent
outgoing radiation. seasonal changes of solar radiation income, and arcal
extent of COy ice cap. We have investigated behavior and evolution of
the Martian climate system and, in particular, examined the effect of
the seasonal changes of solar radiation by comparing the results of our
former study of EBM with annual mean solar radiation.
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Energetics of Organic Formation in Planets and Insterstellar Dusts

O/IZWHEILE, S, BACE, KEBBA 715 (MEEKXT)
atgiE— NTTREZRIVF—B), T BRXFEHRK)
OKensei Kobayashi, Yoshinori Takano, Hitomi Masuda, Akihiro Ohashi,
Takeo Kaneko, Jun-ichi Takahashi* and Takeshi Saito**
Department of Chemistry and Biotechnology, Yokohama National University
*NTT Telecommunications Energy Laboratories
**Institute for Cosmic Ray Research, University of Tokyo

Energetics of bioorganic formation in primitive planets and in interstellar dusts is considered.
Major constituents of primitive Earth atmosphere (CO2+CO+N2+H20) was subjected to spark
discharges, particles irradiation, and UV/Soft X-rays irradiation. Amino acids were detected
only in particles and soft X-ray irradiation products in high yield. It was concluded that cosmic
rays (high energy particles) were major energy sources for the formation of endogenous
bioorganics. In the case that molar ratio of CO or N3 in the gas mixtures decreased, however,
amino acid yield was decreased. UV and particles irradiation of simulated interstellar media
(CO or CH30H +NH3+H20) also gave amino acid precursors. It is suggested that exogenous

organics carried by comets and other bodies were not less important for the formation of the
first biosphere than endogenous organics.
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Reaction of formaldehyde in the presence of magmatic material on
cooling step from high temperature

OXRFESRE, MILEL UNKERFEBREEFRR)
Kana Daito and Tatsushi Murae (Kyushu University)

It is considered that various and complicated organic compounds concerning origin
of life were formed on the cooling stage of magma ocean. In this study, the reaction
of formaldehyde in the presence of magmatic material was examined using an
equipment that simulate magma ocean situations. The products and their acetyl
derivatives were analyzed by IR, !H-NMR, and GC/MS. The products contain a few
sugar derivatives as major components. The result is remarkably different from
that obtained on the use of calcium carbonate giving a complex mixture of

products.
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Mineralogy and oxygen isotopic compositions of refractory inclusions in enstatite

chondrites

OKRH E (RWK¥ - #H) , KER 2 REAKFRER - wEEEHS) |, Lin
Yangting (HPERHEBLIN BERI L FAFFERT)

We report the discovery of unusually abundant refractory inclusions from an EH3, Sahara
97159. The inclusions are plotted on the CCAM line on the oxygen isotope diagram,
identical to those in C- and O-chondrites. However, the secondary alteration reaction took
place under reducing and SiO)-rich conditions, in comparison with those in C- and O-
chondrites. The distribution of the inclusions is highly heterogeneous in chondrites than
reported before.

MERMOAEY (UT, 2F%) 3ERoLE, FEeomiurRE, Hink
fety e S M ER 2 0o, FIEKERORDPOBREL L - DICEE
Z2OLDEZZONT VD, GHEYWIREEIY FIA FOFELERMWED—>T
HED, WML >TIVAIIA - a2 FF4 b+ (LLF, EC) #5408 D
bOPMEINTVES [1, 2]. 40, oAb Sahara 97159 (EH3)ZHFZEL, =
DEAED 2 MOER (5 3.11ecm2) 205 66 HE BEICEZBOBLEWEFHRL L.

Sahara 97159 FOALFY DO EEH YT spinel T, & 5T hibonite, perovskite,
corundum, anorthite, Ca-rich pyroxene, nepheline, sodalite, albite, Ti-rich troilite, Ti-V-
sulfide 72 EDSROOLNE. IOV —TDa Y F54 bhDBEYWTIELIELITE
55 olivine 23E TN\ I &, Carich pyroxene 73& > T W I & 2%
WTH5H., IO EC TOBERHRE D —KT S [1]. F 7221 Ti-nitride,
Ca-sulfide b2 HN 7z,

AVEYO EZGYOBERMAMRKIIMO T FF5A4 bhDdb D& —FHL T,
CCAM #HLiz7oy Fahab, THIFEDTNV—TDEE YL ILFED reservoir T
HELZEV)IRE 2] 2XFHT5. LarLl, LEEOGYHEEIE EC DFEYH»Z
RO LEEVERZ L VETHT Sio) KECERE TR LERBLTVE, —
77, olivine CWELEEWIFEI NI LI, O V—TDEDELIZRL -7k
BB EZRETVWAIRESEEZTRIE L TWA, /24 0B LU Kimura et al. [3]i2& 5
famid, EC IZBWVWTHERILFTA MIBWTH, 2FWRLTLIETRD
DTIRE, BOTARE—CHHL TSI LERLTVA. |
References: [1] Fagan et al. (2000) MAPS, 35, 771-781, [2] Guan et al. (2000) EPSL, 181,
271-277, [3] Kimura et al. (2000) Ant. Meteorites, 25, 38-40.
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EEEHEEFICRISA O RIL—ILDBAI-MgEL :
FTVE—EAaENREDOMEE

The #Al-**Mg ages of chondrules from the unequilibrated ordinary chondrites:
Corelation between the proportion of olivine and pyroxene

OARZHF L. S. Mostefaoui %, BEE 3 AERT S E&%T ! &TH—
(#138. >Max-Planck-Institut fir Chemie. *HAH)
N.T. Kital\ S. Mostefaouil’ 2\ S. Tachibana?’\ H. Nagahara?" S. Togashil‘ Y. Morishita1
(lGeological Survey of Japan. 2Max-Planck-Institut fiir Chemie. 3University of Tokyo)

The 26A1-26Mg ages of 16 chondrules from the highly unequilibrated ordinary

chondrites are reported. The estimated 26A1/27 Al ratios (1.5-0.3)X 1073 indicate chondrule
formation 1-3 My after CAls. The correlation between age and proportion of olivine and
pyroxene is observed for the first time. There might a certain mechanism that caused the
correlation between the time of chondrule formation and the Mg/Si ratios of precursors which
is the result of the earliest chemical fractionation in the solar nebula.

A8 Tl Kita et al. (2000). Mostefaoui et al. (20000iz& > THESNZ 16 D
a2 KL=V 26A1-26Mg GHBZRE « BB 73 H4) ERICONVT, #BREE
EOHETD, MO TCIEEETHRAEMBROZEDILWESA Semarkona (LL3.0).
Bishunpur (LL3.1)Z AW, HHRENS Mg & Fe KEO—&xMad > F)L—)LZ
EPMA TEZL. Al/Mg ltOEW & 30) HIXAEEERHEEAOFEETSO RV
—IVEEAE, E5IC Mg, SIOTEIY TE2ED, FUEEEROELEHEL
7o &332 RIV—)UIZTDWT SIMS I2& % Mg RIfifktL & Al/Mg tLOBIE Z1T4,
26A1-26Mg 7V O T Oy b SHEREED 26A1/27A1 fhEFEL .

16 DI KIL—Ih5E 57 26A1/27A1 Hi3(1.5-0.3)X 1070 &7a 0. R®E
B2 RIA MO CALIZHART, # 100-300 HERICHR L. /=32 K)b—
NVOERIZAVEY - BAOELICHLMEELTHED, FUEOZWI 2 RIb—
WEET W, ZOBRRIZEHED Mg/Si b ERARTZ EMNTESH, Mg/Si kld Solar
Nebular HOBEEKI T OEFECEFEOBRIZHHI LB X 5. 200 FET WK
BWEIY RIV—VOERBEERFETTH > E3FZZIT< W, /- T, a2
FIb—I)V® Mg/Si i REREVIMOcHE I K> TR EICEEE SN, T
RV— VI Bk % 75 8 U =R R 2SR E O Mg/Si LLEMBE L7z TI W EEX
TWw3, CAI L2 RIL—IVOERE, BLUa 2 RIV—IVERE Mg/Si thOFERE
1. E—HROMBEENEEINZRICO RIV—IVNERINZETEHEFHT DK
FICL- T, FBEBATAZENAIEND LN N,



403

— R cEFiRESREF SCAPS D
H T4 & S A IE DM

Analysis of output and noise characteristics of
stacked CMOS active pixel sensor for charged particles

CEEEM, KE—F, ST, wRE, MNRET, KR
'HERX AR 2-12-1, R TERFHE T A AR ERRER FH I
P ERR A X B 1-26-20, 11, kA&t 7+ FE v b
PANETFHHE 446-8, A SHEIET 7 /0y —

Stacked CMOS-type active pixel sensor (SCAPS) for charge particle has been newly
developed. The SCAPS is an integral type detector and has several advantages over the
conventional system such as two dimensional detection, wide dynamic range, no insensitive
time, direct detection of charge particles and high robustness. The output and noise
characteristics of the SCAPS against incident charge particles has been analyzed by
irradiation of ions generated by secondary ion mass spectrometry (SIMS). By comparing full
well conditions to noise floor, a dynamic range of 80 dB is confirmed. SCAPS is useful as a
two-dimensional detector for microanalysis such as stigmatic SIMS.

Wk FHIEFERE R CMOS 7 7 7 1+ 7 ¥ 7 )Vt ¥ (SCAPS) % #7212 hi%
L7z. SCAPS (ZFEZFRURHIEE, 512x490 O KICZEM IR, hWIAF I v o
Loy, BBERICHERE L2 WAKEER, WEATOEBEEATEE, kI
TAHEWIRAMEE Vo R HTAH. RFFETIEA F 212389 5 SCAPS D HI 14
V& HEE ORI E kA F Y EBSNEERWUTo 72, MADY =7 )74
DHEZRITVRML NNV E A X707 2B LR, 80dBODY A FIv Ly
VRERTHIENTES. SCAPS IZAT 1 7T 4 v 7 SIMS % FH\ 7-f/NjE I
S L TWA, KFEE Tld SCAPS DHI M L MBEREICOWTERTAH L L
HICIHBIEENT 5.

Optical microscope image lon image of “Al* by SCAPS lon image of #Si* by SCAPS
Image of process pattern on silicon wafer by optical microscope and SCAPS
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N—FFVeEeraryfFla—nol AOBRER
O E@Ethi—, £l B\ (KRXZE - KFEREFHER)
Experimental reproduction of rims in barred olivine chondrules
Yuichi OSADA, Akira TSUCHIYAMA ( Osaka Univ.)

Barred olivine chondrule textures have been reproduced in a laboratory to understand
chondrule formation processes in the primitive solar nebula. However, reproducing of
barred olivine rims has not been reported so far. In this study, we succeeded in
reproducing the rims by evaporating chondritic melts in a vacuum furnace ialthough
they are very thin.

N=FFVEerary ) a—VHGEEEBTAZ LI, TNOREEBRINTEEZ L
LN TWAFIARKBEREZENOEGE2MBDFERNVIZRD, ZTNETA—FLIEVDOF
BE B URa RERNE SN TE W ZIE, Lofgren et al. ,1985), i b DFEBRTIL,
RAROSH DI WVEROMBEOFIRIIRINTNDER, N—RFF U B UEaBboY L8
ZRBELL, LOOBEEIRIATOVRY, (Bl > THEBMRROBRICE Z 2 B /EA
WLV Y AEAERINE, &0 85213 S 5 (Tsukamoto et al. ,2000))

ZZTHEL (DAN MRREIHERET S, QMERIE LI-REHE» LK., &
mib2MEEND, GV LOFRKR, LWVWIHIREIZESHTEREIT-72, EBIZIZALV b
DEBERESELEDICEET CTEREPITo(INE TCOERTIHRKKET Tt T
WD TERREIXIZE AR > TV,

HEB'E & L Tid, Connolly et al.(1998) DEXIZEA TR BV, 75774 A 7%
NRTHIEA, A L7z, BEMBVRE, MARE 2B I, TEERE CFHEMET(E
WX, KR TEELE, TOFKR, BEMBEEREIRE R O EEEN—EDEE.
REMBRERE WG B RRICEE Lo OMBISE S EHARH D 2 &R ahoi,
U LZE LTI EOGEY 100 m) b ORHERB Iz, U AMIE, BOERO LD & #/h
RRPESLELDOLD 2EER o, o, MBBENEL ., AL FOEKERNEHV
FRY BRI TVER G H D Z &R oho7=(K 1),

1450 -l!Ilgxl!!gllxl?ll!';lx‘! TTTT 'lxxgl; ]
_ SRR IOION. ® B 1R L RA MR X A
& 1400 [ 1 REY MO0
g [ s ’ ] 5y, WAHIEH 10007C/hr)
S S D | ] A BAak
I ; ] A S— 3o TV :
i T 24 .
2 o P B:A & B ORI OB
1300 | : é ‘; ] Ci =34 o TUV 2 VWO
I A — - ] EMUNMNEROEE LY A
VL VU UV FUUVE FUUTE TUUTE SUUTE DUUE O OMR Y AR OBUNMEROES LY A

0 1 2 3 4 5 6 7 8
weight loss (wt%)
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A Shock Wave Heating Model for Chondrule Formation

O#HHE GRlK/ MEKAR) . BARE BUEK). AET (HREKX).
Hujllgk (FE RH)

Conditions of chondrule formation due to the shock wave heating of dust particles for a
wide variety of shock properties are examined. We numerically simulate the steady postshock
region in a framework of local one-dimensional hydrodynamics, taking into account
especially nonequilibrium chemical reactions of gas species.

We find the Kepler velocities and equatorial plane densities around the Asteroid and the
Jupiter orbit regions of the minimum mass solar nebula model are suitable for chondrule
formation. Furthermore, we find the net cooling rates of 1mm sized dust particles are about
10%-10° K h'', that agree well with experimental values, though the melting region is optically
thin. These results indicate that the shock wave heating model can be regarded as a strong
candidate for the_.mechanism of chondrule formation.

AV R a— VEBREFALO—2II, BERERAABRKE I AR TOF AHEREZEBYT 2
2L T 5 "shock heating” EFNAH BHo ABFFE TIIEHBRKOMEEEZ FMICH S, "shock
heating” EFNVDF UM EZE L 72 F AT DV TIMMEERITIC & 2HBORIL S ZE L fAED,
FAMIOWTIRFT AL O ESHOES HFRA L ANF—-HERE, YR YA NHOMEER
WEBZRANF-—OR I bEFE L TRV,

FERIBEFECON ADRE v, & B n, /37 A —F ZETHEE ImmD 5 A P HERT 5 EER
EE IOy hLEl A, FWEBRTLLY A MIEEICR o BHE IRV Ebh o (FRIK
BE). IFLALDEETIE, YA MIBBEIELR VA, b LEFTRTERELTLEI EV)
EEHHT, CL Db T, BEABRONREFEBED Yy 7T — &K - REAEEIX, 1) &
3FVEAIIaY N 2a— VERTRZEBICOLZ Edbhoiz (FR), TR2LDLD S L HII,
HREFTHBERIIEECR D, ERYZa VY
12— VEEEEL LKA EHITn>2X108
em? D e & 6kms’' <v,<7kms', ny<2X10%%m?
DL E 6XnJ10%em?y P kms! <v, <7X(ny/10"
emd) B kms'. &% B I L FRER - BTAITK
Bl CORFIEIFAMFORESIZHIN &
L%y T2 1mm A XDY A MRFOHEELE
ENEERMEL X {A) 10°—-10° Kh' £ %2b2 &
bR LA, ZOGRHERRILEFENIENEIS
TERENTEY, ZOHBERY X MRENFTH 7| o
BERETH A ABEBIC L A MBALTE> T WA D vs(km/s)
Thb, LoT, COEFEFLTIE [TV F) 2— VERBICEFTAEENEZENIE,»72] L)
REXLEE LW,

BED LS ZBED S, "shock heating” EFMIEI Y K 2 - VERBREOREREMTHLLE
bbb,
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Sayama meteorite: A heavily-hydrated CM chondrite fall in Japan

OXH & —(ENAHE), WEFEF - KR ELABED, [ HEEZ GRYD.
HFSEMEILAREE >y —), RRHTCGEREEED, &RE S EL KRR

S. Yoneda (National Science Museum), M. Ebihara, Y. Oura (Tokyo Metropolitan Univ.), A.Okada (RIKEN),
M. Kusakabe (Okayama Univ.), K. Nagao (Univ. of Tokyo), and H. Naraoka (Tokyo Metropolitan Univ.)

We report a new meteorite fall in Japan. The Sayama meteorite fell at Sayama-city,
Saitama-prefecture on or about April 29, 1986 and was recently brought to the National
Science Museum, where it was recognized as a meteorite by detection of the cosmogenic
nuclide Al-26. It weighs 430g and is almost entirely covered by the fusoin crust. The
inside predominantly consists of black matrices and no large chondrules or inclusions are
found. By its carbon content (1.99wt%) and other elemental abundances, Sayama is
classified as a CM chondrite. The oxygen isotopic compositions also fall on the O-16 poor
end of the CM range. Optical microscope and SEM studies show that Sayama experienced
extensive aqueous alteration.

HEICETLUEZBENF LS ERINZDOT, ZORERBIUIEIIONWTHE
5, PRILEA) 12198644 H 2 9 HE, BERBIUTORKIZETFLZHDT,
AV /2o TEN B #BYEICRIEZKEINZDDTH S, FHEENRBE Al-26
DOHUEEZEBETREL, BATHZ 2R L, KEX1IH 10cmX9em
X7cm. BEIZ 430 75 A, FE2MEDN fusion crust TEHONTWS, NEORAEI
B <, K&E7: chondrule ® inclusion RS0, BuLROHRSHERIL. C:
1.99wt%. N: 0.08wt%. H: 1.37wt%, S: 2.6Wwt%ThH D, FLEEENTIEIH BN
WEHMEITIC X B ERMITTHE Zn OFEMEIZ 167ppm THo 7. INHN S, il
fBEZ CM a2 RoA MIE Lz, BREEMELOT—FH CMEERD O-16 IZ
ZLWllic7Oy baniz, RAEMES X SEM ITL 8L 5. FILBAILHE
SIKBERZZITTWAZ ENDMNMh- =,

A N NN T
3180 (%o, SMOW)
K1 KEZRRTHABRICHE S 7= olivine (BEL, & 0.3mm) K2 RUBHAOERFRMEL
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Simulation on Melting Process of Permafrost Layer with Implication for

Formation of Flood Features on Mars

CNIMET RO - B, IR GROK - B, SRR GIEK - )
Yoshiko Ogawa, Yasuko Yamagishi, Kei Kurita

Department of Earth and Planetary Science, University of Tokyo

Some distinctive landforms on Mars, outflow channels and chasmas, are presumed to be
formed by melting of the permafrost layer by intrusion of some heat sources.

In this study, we simulate this melting process. We model the permafrost layer as the porous
media. The effect of the natural convection is taken into consideration. By ID simulation, we
estimate the speed of the melting front and mainly its relationship with porosity. For the
estimate of the actual melting volume, we do 2D simulation using enthalpy method.

We examine the appropriate kind (sill or dike) of the heat source, size and porosity of the

permafrost layer those are needed for the formation of the observed flood features.

MO ARIWIZIE 7 A4 7 DB AL i@%iM#MWLTﬁ&*ﬂt%@&%ib
NTWA[]e 70 BE SN D chasma IZ S . [IERIZ, BAMED 15T X - THE
NTHME AR Z Y | Mﬁm#m&bﬁﬁ%mbﬂttﬁxégtﬁfg60L#L\
FO7OIIIER RO B OERSLETH ), £OMIEE T LY LTSN
TRy,

AAFeTiE, sl % porous media & ET VLT H I & T, K- R B AS |-

Lf<&%fﬂmmwﬁﬁm RFD ) AR IS X o TIF o 720 FOBIZWA
MﬂWWWm,i%%wwaﬁ%%mLto T3 1 RICISB TR R )E 2 3B,

2% LVE DY ASHMHGEEE IS AT L ED & ) BB e NIF LIy A0 £ L, £
x:zmmzsz@ﬂm@%wm% AT H I LT, HARW R E iR Z WAL
LT ENRRE R D,

xwxnémm®LXszténémmhy\mMMﬁ#a\%wmummm
A X, oM OIRECE LI E 52 EHELBRIZ OV TEET L,

[1] McKenzie, D. and Nimmo, F., Nature 397, 231-233.
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KERROREN: CO, BRELORRXH
The stability of the Martian atmosphere: mass exchange with the CO, polar caps
OME#EX, ARECLXE), NEEFMEANE), BHBE+ELXE)

To understand the atmospheric stability on Mars, we constructed a 2D energy/mass balance model, which includes effects of

latitudinal variations in solar energy flux, CO, condensation/evaporation processes on the polar caps and the greenhouse effect of CO,

atmosphere. Numerical analysis of this model suggests that 1) a stable pressure () exists when the polar cap albedo (A,.) is higher

than about 0.7, and 2) if A, is lower than this value, p,,,. disappears and runaway evaporation of CO, polar caps occurs. In this case,

a warm and wet atmospheric condition may be realized.

KETRAROERDTHS CO, BLEBTELEL, E
BCRETS. S L bRER, COKKEEELO
KRBT O LR L > TKBREER =Y bo—L &
NTW5. HEENLRERHL, KB TIIBEIERIC
WIEOKERRERE - KREOELEH o/ LHH S
hTnwd. BELRERRZZZOLIRBETCORKE
BREOMOHEEZHAR L, ThILLIRKENKEHE
WOWTHRINETHIRARZREN TR,

AFRTHE 2 KELRKRKRETNVEHMEL, LROH
BIZOWTHEANE. TFAVTHR, REFAORBEEL
BIZE > TRBAL, SEF EIT LR X EEEE & K
BL, RAKROBHREFBAEMIILILE>THR
EREER L. EBREICBT D CO, 8k - FER
ETEDFMHIIRBEL, BROPEEZER L. £33
RCHRTAER CO, WL TH M AETL
L, E¥EROBRE 80 BEULZEREL Lz, &bizZ
ITCHAR—HEEHOBRTHRLER I TVS.

10% Pa 5 10° Pa OKRKEICK LT, KB¥E (4
A~5R) MeHBEyLEREBHREL25 X, 8EFR
OHREEE, HRXE, FERLA (B D, &K
SHEHOEBZHE (X 2) 2HMEMRDE. TORKE,
UTOZERRALNIzoT.

1. WEOTARE (A 25 0.70 BEL EOEAITI,
REZRZES 10° Pa LUTFICHFETD. HEOK
RERZDAI =X LI LV EEIZFRERL TS E
Exon3.

2. A, BEVWERFIZHEERRIEIRHEL, Bd
CO, IZEBRERZHENET S, v

REEBPRECHRIND PREBEDHRIE D D00,

BREOR TR KBHSICBRICKETS. BEiZBY
THBEDT VAR - REWEERBBRELIIR R
&, BE CO, DRERZDRIC LY KKENF BRI
SHERBH oMb L,

240 é_/‘/J ﬁﬂiﬁ l
@ 1. B 220 e -~ -\\\'
200 [ A N
ARECETE L w
Z e =
MR TEIREE, 140 1 HigKR !
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LV BOKKETIIEBED COp BT T HE LRI
ERENDBEBZLRD. —F, BEXRETANEFHR
0.66 @) DOFE, LORRELFRRELRD.
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Physical and chemical conditions for Snowball Earth phenomena
Hif%— (RX - H)

Eiichi Tajika (Univ. of Tokyo)

Low-latitude glaciations during the Neoproterozoic are interpreted as Snowball Earth
phenomena, that is, the enrire surface of the Earth may have been covered with ice and
snow. According to the energy balance models, when ice extends to the mid-laditude,
the Barth would fall into the globally ice-covered state. This condition is achieved by
lowering the level of the atmospheric carbon dioxide owing to the weakened volcanic
activity and to the growth of organic carbon reservoir. The critical condition will be
discussed quantitatively by using climate model combined with carbon cycle model.

HEREREEIE, HEREZBUTHEELHEVEDLLRV L D RIRBRRKERESHERT S0
TEELDOEEZBNTE T, 220, BARORH (24-22 (571 K OEH (8.2-5.5
EEERT) 1B 1T B EUE O KRB ADKFRHMRUIZ BV T, FREMEE TREKRBRY H L
TS LWI EREEREIND L HICR-TE Tz, Thit, A/ —FR—N T —RRGR
CIEENRTCWA, T DI Eid, HIERASRERE LWV L RIS EAREZER LA
BEMEEZBRSTRIBL TV D,

THRAX—RTVRAGEETANSTFHESND, HEROREL AT LOREE, FKH
HISEEICE CHED B LEBET, 74 XATARE - 74— KRy 7@ EE, OKER
FENE LT, SHREFBREBICREDIE VI BDOTHD, KEVATLABIOL I ITESHT
BH0E LIRS, MERASIREREREICHES-DITE, KKFPOZBMLRRRENH D
BB TR T ALERD D, RETO ZBLRFBRENEDT D720, K
PERIT R B ER LR BEREEMET TALERH D, i, KIEBEMETT
A, HHREVF—N—2E N T2 LIk TERSND,

AE. ARERBRE Y B XE - TWEIEFELEEICONT, Bl KT RrF =T
AEBEFLERERBEF AL EE S TREEFol. TORE, BUEOKEEHS
FETFCIE, RIRESERARICN B BER AT, KT O TBMLRFRENSK 20ppm R ELL
TIeABEND HDT, FOOIITER ZBCRERHFENRED 1/40 LTIZR2 D4
T DT LRSI, THUE, KIWEENEIC XD ZELRBOBA R REBHRED 1/6
PIFIc7 57, E I AREROBERNRED 2.33 FLLITRD 2 LITHAT 2.

sy B L BARICBT 2BREEOERICET IERLITO TETH D,
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Escape from an Impact-Generated Proto-Moon Disk

OXHZEM, EE (RA - H)
OHidenori Genda and Yutaka Abe
Department of Earth and Planetary Science, University of Tokyo, Tokyo, Japan

Because a circumterrestrial disk formed by a giant impact is likely very hot and close to
isothermal, it can escape from the Earth’s gravity. We performed a numerical simulation for
an idealized hot disk. We found that the outer part of the disk is lost and a compact disk is
formed with the timescale of 100 days. We will present the results of these simulations and

discuss the timescale of the escape and radiative cooling.

BOREBEELTIYAT Y M Y7 VDD b, FIGHIKIZHEDOAEY A XD
KARDPFEDEZER §T5HZ &L o T, BEiaHEkE R EICHEETE R & fL(Cameron,
1997), ZOH#%EH) 5 B8R (daetal, 199 T AL W) T F U4 TH 5,

HEEHOMBICERTL L, BRSNS B, JEFIZEIR@000~10000K) T &
o DT ENSL, FBYWETHL T ABBIEIT (L ETMIIEELTED,
IS L2 T ADERIZ L AEHOMBIZ L > THBEFSEMICL L Z EHEIN
o TD, MBEWEIIERT AWREE D S, #RIZE - THBREE, METE
WEALTEZLIE, ARRICEEL2 52 50BETHL, #2C, AL I N H
FEFZEOMEIIE LT 2 RILOBERAAEZITV, BRI 2L -2 3 ra2B2
olze FOME, MEDIYA LA —NVIIBIFHTE»S5100HBEETHAHZ
EDbh oz, /2, BRIZE o Ty V2 XOAMINZIZE A EWE DL L v
N7 NI LI ERbo T,

L2l IhoDvIab—va VIIRGHe AT\ L Twb 720, EBRIZ, M
DREDTWIT 5 LI Lo THEDP L o TLE ) WEERY S S, L > T, &
EEH T, FBROBRD Y A LA — IV EGHIOY A LA — VR, s 5 F
ETH5b,
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Relationship between the elliptical craters on the Moon and oblique impacts

OEz 35 --B8, PR B 7 (K- B R)
(OK. Nagumo and A. M. Nakamura

Graduate School of Science and Technology, Kobe Univ., Japan

Crater size-frequency curve on lunar surface has bending point near 4km in diameter. It is suggested that
such steepening in smaller diameter range is caused by the effects of secondary craters and/or size—
frequency distribution of the impactors. In order to derive the fraction of the primary craters created by
Near Earth Objects, among the primary—secondary mixture of km-size craters, we measured the ellipticity
(= major diameter/minor diameter) of the craters both on a primary-secondary mixture region and on a
secondary—free region. Clementine images of the lunar surface were used in our analysis. We found that
craters with ellipticity higher than 1.2 are probably secondary craters. In this study, we examine the

relationship between the impact condition derived by scaling laws and the crater ellipticity.
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Evolution of lunar mare magmatism: a case study
PRER (GEERSELD
Takamitsu SUGIHARA (NASDA)

Stratigraphy of Mare Serenitatis was reinvestigated to understand spatial heterogeneity of the
lunar mantle. As a result of the investigation using Clementine UV-VIS images, chemical
compositions of magmas changed through time, and their eruptive center shifted to northward
with drastic change of the chemical composition. These results suggest lunar mantle is not only
vertically but also horizontally heterogeneous.
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Impact cratering of granular mixture targets made of H,O Ice-CO, Ice-pyrophylite

OYENBGE (bR - KRR, HEEt (FHEHAREEN),
J. Leliwa-Kopystynski (7))L v T R%), FiEFf— Lk - KBV

Experiments related to impacts onto three-component targets which could simulate cometary
nucleus or planetary regolith cemented by ices are presented. The impact velocities are 133 to
632 m/s. The components are powdered mineral (pyrophylite), H,O ice, and CO, ice mixed 1 : 1 :
0.74 by mass. The porosity of fresh samples is about 0.48. The crater formed in target is-regular
shape. The crater volume is proportional to impact energy (E) and the depth scales as E*°,
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Development of step-scan FT-IR spectrometer combined with a pulsed-nozzle system

OFMiE—, FHREFERX (ZHEK - H)
OShinichi Hirabayashi and Yasuhiro Hirahara
(Department of Earth and Planetary Sciences, Nagoya University)

We developed fourier transform infrared (FT-IR) spectrometer combined with a pulsed nozzle system
that is well suited for the spectroscopic study of transient or short-lived molecular species which have been
identified in interstellar medium. FT-IR runs in step-scan mode in order to synchronize the pulsed nozzle.
The performance of this new experimental apparatus is demonstrated with spectrum of v, and v ,+v +
v s band of C;H,. The infrared absorption spectrum of C,H, in supersonic free jet have been recorded at
resolution of 0.25cm™.  Rotational temperature as low as 25-40K for C,H, have been determined from the |

spectrum.
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Development of a telescopic spectral reflectance measurement system for the moon and a field

integrating sphere for flat images.

O A KERZFLFERFE) . FFHE, WEE  GKEXFIILEE)

The improvement of amateur astronomical apparatuses and the advent of cooling CCD
devices let amateurs observe spectroscopic features of the lunar surface. We assembled
those apparatuses and band-pass filters and succeeded in making FeO and TiO, chemical
distribution maps of the near side of the moon. For the higher accuracy, a field integrating

sphere is developed. We can get flat-field images just before or after the observation with it.
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Development of the spectrometer, using AOTF.

gz GER) | R BKBR) | BEFR, RITEALT (NASDA) | 4 AKRda (RK)
AKIYAMA Hiroaki, SAIKI Kazuto, SUGIHARA Takamitu, OHTAKE Makiko, SASAKI Sho

ABSTRACT

The main stream of the present spectrometer for spacecraft is a type of carrying band-pass -filter
on the wheel to drive. The number of observable bands is restricted at this type. AOTF ( Acousto-Optic
Tunable Filter) is tunable spectrometer without the moving element. But, still various problems exist to
employ it on the spacecraft. We have been examined about the AOTF system and the way of employing it.
On this lecture, we show our latest knowledge.
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Numerical simulations of mid-ocean ridge hydrothermal
circulation including phase separation of seawater

Ollmtes, HEKE, K2H 8 (HXHE)
KAWADA Yoshifumi !, YOSHIDA Shigeo!, and WATANABE Sei-ichiro '

1) Department of Earth and Planetary Sciences, Nagoya University

Mid-ocean ridge hydrothermal circulation is a phenomena that seawater enters through o-
ceanic crusts, and cools heat sources underneath the ridge area. This study clarify how the
phase separation of seawater changes the circulation structure. We induce a new picture of
mid-ocean ridge hydrothermal circulation. The region of hydrothermal fluid is divided into
two structures, an upper circulation part and a lower stagnant high compositional layer.
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Origin of Catalytic Activity in Primitive Planetary Environments

OX€L, lEMEiR, BHEKE £FME, IWWMEE BEEXD)

OWang Jing, Shoji Ueoka, Tomohiro Tsuruda, Takeo Kaneko and Kensei Kobayashi
Department of Chemistry and Biotechnology, Yokohama National University

Possible abiotic formation of primitive catalysts was examined. A mixture of CO2, CO, N2 and
H20 was irradiated with high energy protons. The product showed esterase activity. The
activity depended on molar ratio of CO and N2, and it increased when the product was mildly
hydrolyzed. Imidazole, which has esterase activity, was identified in the product, but most of
the activity was caused by higher molecular weight molecules. The present results suggest that
primitive catalysts, which were not peptides nor oligonucleotides, could be formed abiotically
in primitive planets before the emergence of life.
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Stability of Amino Acids and Related Compounds in Planetary Environments

OMEER, Md. Nazrul Islam, € F/5, IWMEIE (BEEXD)
OJun Kato, Md. Nazrul Islam, Takeo Kaneko and Kensei Kobayashi
Department of Chemistry and Biotechnology, Yokohama National University

Stability of amino acids and related compounds against heat and radiation was examined.
Relative stability among amino acids aginst heat is different from that aginst radiation. Thermal
stability was quite different among among glycine-related compounds (such as diketopiperazine
and aminoacetonitrile). We can expect to find amino acid precursors or condensates, rather
than free amino acids, in terrestrial and extraterrestrial environments. In order to design the
detection methods for amino acids in extreme environments, it is essential to estimate the form
of amino acid-related compounds and their stability.
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[1] K. Kobayashi et al., Adv. Space Res., 24, 461 (1999).
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Abiotic synthesis of bioorganics in simulated planetary atmosphere and in
interstellar dust environments by UV irradiation.

Om Bk, HECE, £ 75, IWEE BRkEI K- T)
EAEE—(NTT 85 = b, WA GLBIR-HEET), AR RO K - FH R
Yoshinori Takano, Hitomi Masuda, Takeo Kaneko, Kensei Kobayashi,

Jun-ichi Takahashi*, Hirofumi Hashimoto**, Takeshi Saito***

Department of Chemistry and Biotechnology, Yokohama National University
*NTT Telecommunication Energy Laboratories
**[nstitute for Engineering, University of Tsukuba
***Institute for Cosmic Ray Research, University of Tokyo

“Chemical Evolution” is currently recognized as the reasonable explanation for the origin of
life. We carried out the UV irradiation experiment in simulated planetary atmospheres of
mildly reduced gas mixture to evaluate the formation of bioorganics. X-ray from synchrotron
orbital radiation was also used to examine the mechanism of their formation.

Exogenous delivery of organic compound was estimated to be much higher amount than
present. We irradiated simulated interstellar media with high energy photons to examine

possible interstellar formation of bioorganics.
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DARKITHEEELZ 25N TWA., KIFZE TIE, ARSI HEEMA I OV TR EER
21TV, AR OEM - EBZITo/-. F-, LU T ruhn i tivEonsd X
BELTINAX—JRELTHWY, RIGE AL HEYE OB RIKFHEICOWTEE
8=]1LT=.

— 7, HERBE SO AR 2 R M BNTEETHIENMONDINTRY, FFICER, BAR
REMBEITMER EICEEOFEEMELT-OLIEEZLN TS, ZNbDF#EWITERE
TAAZ MV CARLIZEHEESNS. LcL, BRIBRE T TEDII R R F—X
VEDIIREEMMBERTHON, LV, TI/BREOAEERHEEMOLERIZETHE
BEMRERIIVRN. FICEBBT AR MVPICEE T2 OWE BRIKER(~
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Asuka—882023 *V L TS/ D ERFEN - ERILFEMEH
Petrological Feature and Chemical Composition of Asuka—882023 Mesosiderite.

O#AQ BAF'.HELE EWM.XxHW &=
WA K-EB."EFK-T
QOAkiko Tomaru®, Fujimaki Hirokazu®™ and Keizo Yanai™

*Tohoku Univ., *lwate Univ.

Asuka (A)-882023 is classified as a mesosiderite recovered from Antarctica. A-882023 is mainly
composed of orthopyroxene (En63.4-75.9, Fs 22.0-32.9, Wo 2.1-4.0), plagioclase (An 88.8-92.5, Ab
7.5-11.2), olivine (Fo 73.7-74.1, Fa 25.9-26.3), and Fe—Ni metal. Silicate portion shows brecciated
texture and has basaltic mineral composition, and metal portion consists of kamacite phase
(5.2-6.9%Ni) with taenite lameliae (35 %Ni).

In this work, we tried to clarify the petrologic characteristics and the mineral compositions of
A-882023 mesosiderite, and compared with the other four mesosiderites to discuss its thermal
history and shock metamorphism.

BIBIAE Asuka(A)-882023 [XHEESIEMYERE Fe-Ni SN SLEAHKBAT. SiEAEHEN DA
YU TIAMIHTBEEIND, RAFIR TIEA-882023 D EEFHH SUERILENREERETL. TNETICHR
INTELAVOTFSAMEELELOMBMTEBASMCL, A-882023 DRERS LU avIBRELHR
THIEFEHMEL -,

SEMERLEH L A-882023 OBIEFREREEHBELEBISLDERR . BLULLERRELT
Estherville, Hainholz, Vaca Muerta, Bondoc DBEEE F& ALV, o, PITEBIIHELARBEREOIRIL
F—oEE EPMA Z{ERALT=,

A-882023 [TE—R CHEEFLMED 75%. Fe-Ni B EL 25% M 57%Y | FOASAMESLKELZND AT DAL
FSATHDH, EHBEBRNE LY BEl HiRH o, ERESAYBEIXIREEL A 34TDAVL TS/
(Hewins, 1984 O $EiXICL D) T, EICHABR -HRA-HUS0EHNLEY LEOEMER - AER)L-H
YFAIA b4 OvAMREED  BRIIRA TV TV ICHAIORERZAETHLD. TLTXKOF
—SHASASERTED. RERLEEETZI0FHEERTLOLEN S D, AL SURIEERERICEY
F5)TSAT404EERL, BROEMICRERADFELTLS, BRAICEBETERICEE SN
TWBLDE, (VI3 FEEATWEYY == LT Y 358751 0% 5, Fe-Ni S80I
ERMIEMMEBICHEICHELTEY. ARYAMBICTF—F M BOTLIRRKIATHN RN S, EHA L
WO L. #1578 F En 634-75.9, Fs 22.0-32.9, Wo 2.1-40 . # KT An 888-925, h>S5UR Fo
73.7-74.1 DIARIEZETRT . Fe-Ni &L EITHTH A FE(5.2-6.9%Ni) (CTF—F A MEDHTHL TEY. EPMA
DAV AF VLI KDET—F A MEOIATE D E—HRIC 35%Ni CIDMEBETRT M, hTH1hEDHk
BEIDZ CGHNY LIZIEEYBL Nl OE—- B EEEN =, |

UEDBREENETICHESNTOSIHARRELLEL,. COBBOREDPL v IBRICDONTERT
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Thermal convections

in the Jovian equatorial zone wind

Ot RS (A 1)
TR B (R B
BB (725 v )

Bz

In the Jovian equatorial region, there are hot spot/festoon/plume complex fea-
tures aliged in the east-west direction. These features show convective structures
that have upwellings and downwellings in the plumes and the hot spots, respectively.
The Galileo Probe entered into a hot spot, and the Gelileo orbiter observed clouds
and winds around the equatorial features. In this study, numerical simulations of
thermal concevtions are carried out in the basic zonal flow with horizontal and ver-
tical shear, and compare with the Jovian equatorial structures.

REDFREH (EZ) LAtFRER (NEB) OBERICIIHAD H 2 WG H 2 E ¢ %y
10 ERRERSIICHEL LT\ 2. NFED—RINRE# L LT, Hot spot. festoon.
plume 2*Z5F 5% . Hot spot( TR L E X 5N 2) Id NEB DBEICAIE L. ¥4 X
IZ£ 100~1000km F2EE T, 1995 £EIC Galileo Probe DT UMk 4 i i %
1 U7z Hot spot OFEFELED S i festoon EIFIFN S b ROREEDFRE D >
T, PEERANCIE plume EIEEN 2 HE (FRRBEEZ 5N D) BEET 2,

Probe 22 ALLATIC. Hasegawa(1989) i plume/festoon DX FkEEL . SABE S 7 —
WAD 2 MTT (RAA=$HE) OHMNFHICLDFAL LS & Ui, HERIIEL VT
RELHISELRoTWS, BIlEtERToTHD L, SREY 7—DELEICLD. 1t
WD L5/ TEF (plume/festoon WX 63 %) RAFE®ED R IGIENFRMED T T E 2,
LU, 3Rz EE T2 L. FIZIEHEFEITHEL Hot spot . & 74RO festoon
DR, NFE VDT 2 AR e, @2 BB RRWEEIE > T,

ZCC, FREWNRD 3 Wtk (KBS 77—, $AEY 7—) £ TEE LAMHOK
EEtRZTT o/, FREHTIE. $IRWIL EZ & NEB OBRHICRLE L, FET
FEFELRODTNS, TOXDRKEST7—H, SRBES 7— L HEEATZZ LI
Ko T HED N MMEE LM LTz, BEOBHEREED. 2 RaliEztE o 2
Bk, REGDIENFEDH 2o F /=, festoon ICHGT IR S B2 T a2, &
BEHIZOWTIE, PR EICEMER-OBRERTHNTH 5. F-HEDRED, KFEY
T—=DHDNRETREIT o 7=,
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The shape of asteroid (201)Penelope

OMIE. HIEEA (BEX). LE® (EIEVH). E®INIE (TRATvI).
TER. RENHE (ELXXE)
(OSatoru HAYASHI, Masahisa YANAGISAWA (University of Electro-Communications),
Isao SATO (Watanabe Res. Dev. Inc. ), Hitoshi HASEGAWA (ASTEC e-Commerce, Inc. ),
Takashi NAKAJIMA, Hideo FUKUSHIMA (National Astronomical Observatory)

We succeeded in observing the occultation of HIP047706 by (201)Penelope at Chofu, Tokyo on
March 25, 2000: Disappear = 18h43m39.03s (JST), Reappear = 18h43m46.47s (JST). The
occultation was also timed at other seven sites in Japan. The follow-up photometry of Penelope on
March 29 and 30 revealed that its rotational phase at the occultation was near one of the minima of
its lightcurve. We model the shape of Penelope as a triaxial ellipsoid rotating about its shortest axis.
We compare calucuated lightcurves with the observed one. We also compare the cross sections
calculated from the model with the occultation silhouette. We derive the best fit shape and the

orientation of its rotational axis.

200043 H25H. /NEXE(201)Penelope (13.45#%)I K 2 fEEHIP047706 (7.06% #K%) D HERE
(Occultation) DB 1757z, BRI = 2 — bk > RFHEEFE(D=200mm. f=800mm)IZCCD
EFFAATEROMIT, 8V ETFHF—FIEEEZTo /2. ET4F—TDHFEFITII.
TIVFMOEDIYDRHRE A 706 DENEZEDHE bRIFFCESE Lz, BRI SIIREEH
MM EKUEE KF7E 8 SRR L(ALA35#39.25r, HAR139E32.645) . EE704m)TH 53, £

DFER, HENNREBICRENIFFEETATIRERET 2 Z &KLz, #A=18h43m
39.03s (JST). Hi¥i=18h43m46.47s (JST)TH KT8 MH. WA S NIZ(NREN S HiEkE
THMESDICETHHMOBEIZL TWARWN), MZEIX0.1s. kP, RERRNICE>T
WEDEZEIZEIIEA S NN, ZEOEEIIAWEEDNS,

PenelopeD k= L DFF L <KD 272D, 3H29H. 30HDMH, EILKXED50cmPiE
% AW T, (201)Penelope DRE T ZIT > 7z, TIUTK DE S N lightcurve L V. 25H D
FEROAYEL & 72 D lightcurve DRR/NEL TH o 72 2 ENHM o 2.

LIRTOERIMN S HE S NBBRPBiEEORE 2L 2EAKALETILICL S
lightcurve & Z BRI & LB 95, E/z. F Dlightcurve DRE/NMFIEIZ BT 2 A1 O WriE &
SRIOFEHEBERICEZ D FESNIHEE KT 5,
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Submillimeter scale roughness of
regolith-like surface and the light scattering properties
OH. Nakayama, A. Kamei, and A. M. Nakamura

(Grad. Sch. of Sci. and Tech., Kobe Univ.)
The surface structures and textures of small bodies in the solar system are results of the
course of their evolution. We have determined the roughness of the samples that simulate
regolith surfaces to find the relationships between the ym-mm scale roughness and the light
scattering properties in visible wavelength. The roughness of samples is investigated as
follows by a laser confocal displacement meter. We varied the scale of measurements between
a few microns and a few millimeters and derived the slope distribution at each scale and their
relation with the measurement scale. Here we will discuss the results of comparison between
the roughness data and the Hapke parameters obtained for a series of laboratory experiments
on bidirectional reflectance of powdered minerals and meteorites.
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HE L, Ke4 e A4 — NV (pitch) T >~ TV
* . [0 V-2 11) 7 141 & (theta bar) & K> 7z, (F)
L D )i THREELERZIT RV, #2TELGR
: ‘ : T =y s KO EN 2 HER 2 KT
10 100 1000 Hapke /$9 2 — % (0)h ko>, 20fie LTk
Pitch(pm) 7 WHF DI E 1 7 - 72,
AT, Wy oMEoMEEILERLT, Ih
FTHRADEBIZOWTHEHELEE LB N
TW5H QIZONT £5F 1,

—
=

. ®45-53um
. 4 4180-212pm

[
)
>

theta-bar(deg.) _
>

o
L

[

TN TN HIGIREEIC L 22
EED, TR O 2 X



P119

FOKREICIDARELFET —IDE
— KGR INRIEE R DIZHIC—

Developing database of light scattering properties of rough surfaces
- For observations of small bodies in the solar system -

CBEHMUE. MPEH. PRBF. AHEBEX-BR)
OCA. Kamei, N. Hatanaka, A. M. Nakamura, and T. Mukai
Graduate School of Science and Technology, Kobe University

There have been investigations of surface materials and structure of small bodies in the
solar system by referring to ground-based observations and laboratory measurements of
terrestrial rocks and meteorites. In recent years, we have obtained detailed information on
the surfaces of such bodies by spacecraft observations. Simultaneously, empirical equations
derived from previous works need to be revised.

Since the light scattering by regolith surface, 7. e. ensemble of particles, is a complicated
problem, laboratory study by using rough surfaces with known physical properties is useful.
We have performed laboratory photo-polarimetric and spectral measurements of regolith-like
surfaces simulated atmosphereless bodies. Here we make a comparison between some

empirical equations and laboratory results.

NFTH EHSDBIA - R - P ABRPHE EOBRPEREFEERERLGECEN. MK
AEEAYEPEECOVWTERINTEL, EETRIEEREE-LZOGHRAN R EOLNFFML
BENEONDLICHD, CNETULICREYBEAEENAOMNISNSEAFTESD, ERIC,. §&T
BN TEEEHELGRERX. #IZIE. Hapke EFILTHLWNS Heyey-Greenstein {irBREE®.
B AIBHBEODEETILA FEDR{F (Slope-Albedo Law) BEIIMEIE GHAIICIE. /ISAIDE &1
PFIE)HRBEELTHTLS,

LIUABOLSCEAMM FOEENCLDR  AVRERBER |

HES ISR GRS T, RN IRLDER SE-H > B > HTE
BOT. REEHPHTIIL RWAILLD atm:;ﬂnli |

= E IR D B4 S B T R ERBOBR TR s
PEMTHE, BASKREREGIVAKARE (R RERE
OLT)ABEEHLERAZERL. RISRTF | BEATEER |
IETHERELAERERETO>TNS, CCTR. N BRI OH = BEKER
FTLCRANGNTLBLOOD DR EREFE 2DE v
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Ordinary chondrites showing TL spectrum peak at 570nm

CIL BEAE, 81 EME. BN B4 (EIERXE SAYEERD)
Mutsuo Yamazaki, Kiyotaka Ninagawa, Masuo Nakagawa (Okayama Univ. of Science)

Thermoluminescence (TL) spectra of five Antarctic and ten non-Antarctic ordinary chondrites were
measured. So far, it have been reported that ordinary chondrites have TL spectrum peaking at 450 nm on
low temperature glow-peak (Tp) and that peaking at 400 nm on high temperature glow peak (Ty).
However, we found a new TL spectrum peak at 570 nm ( A L) on Ty for four Antarctic ordinary chondrites.
Three of which include maskeynite. These results denote that the new TL peak 2 results from shock
effect in ordinary chondrites.

S5EOEMBER L 1 OFDHFBOLER2L FFA4 MIOWT, B I Ry Z(TL)R
N7 MNVREEToT, INET, HilEar K74 M3k 220°C OEIR Tt 450nm, 9 350°C @
IR TIE 400nm 12 TL A7 A -7 BBEINTWS, L LAE, Y-74190, Y-75097,
Y-75102, Y-75108 (L6)D 4 2D i@ Y KT A4 MZBWT, $300°C DFHIE T 570mm 12— %
FOEZRH L, ZHODOEADA Y-75097 LASMZ DV Tik, maskeynite DIFENHRE XN T
W3, EHFIX, £KA (Albite)id 30~50GPa OEBRAEZ T/ L &, 570nm DE— I AU HEEEH
HDTWD, ZNoNEEEZ, SERELEZEED 570nm @ TL B— 7%, BWVEBRHRIZE-T
ELTEEZBNSD,
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SELENE &HEDIRIR
The status of the SELENE project

g BE' R ORE WAERET 0 M- (1 FEHBAREER. 2 FEBEMER)
Satoru Nakazawa', Yasuhiro Nagae’, SELENE project team'’
1: National Space Development Agency of Japan, 2: The Institute of Space and Astronautical Science

nakazawa.satoru @nasda.go.jp

SELENE, developed in the first ISAS/NASDA joint lunar program, will be launched by H-ITA
rocket in 2004. The major objectives of the mission are to obtain scientific data of the lunar origin and
evolution, and to develop the technology for the future lunar exploration. The scientific data will be
also used for exploring the possibility of future utilization of the Moon.

The landing experiment on the Moon was separated from the mission and a VRAD satellite was
newly added for the relative VLBI observation. SELENE consists of an orbiter on the polar orbit at
100 km altitude, a relay satellite, and a VRAD satellite. The scientific instruments on board the orbiter

are used for the global mapping of lunar surface and environments around the Moon, together with the
relay and VRAD satellites. '
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The specification and development status of Terrain Camera for SELENE

F Mi— Rk fEHE? KYTERF. FHEHE' REENR BEFER' KEAE'
"FHEEREEN LRIy a MR EVS— PHEEIERFRFR HREBELEFER
Jun’ichi HARUYAMA , Makiko OHTAKE, Hisashi OTAKE, Naru HIRATA, Michiya HIGA, Takamitsu
SUGIHARA (NASDA), Tsuneo MATSUNAGA(Tokyo Institute of Technology)
e-mail address! Haruyama.Junichi@NASDA .go.jp

Terrain Camera (TC) is a high resolution camera which will be loaded on SELENE. It
takes high spatial resolution images of 10m/pixel for the surface of the Moon from an
altitude of SELENE. We plan to make Digital Elevation Model (DEM) of height
resolution of 20 — 30 m, using TC data. Since SELENE is a polar orbiter, TC will give us
the images for the entire of the Moon which will be a fundamental data for lunar sciences.
The TC development is going well. The TC Flight Model (FM) design phase started in this
year. The TC FM will be completed in 2002, prepared for the SELENE launch in 2004.

i

2004 FEIZIT ERTFEIN TV D A EEREARHE (SELENE) (21X, #ifEH A T (Terrain
Camera) DEHEIND, WEH X T3, HEEE 100kn 7> 5 10m/ 18 3 O AR FE DE{S % B
BT5, £z, I AT IFRFEEBFHOZ o0/ | SIEEABE T OBE L
AHEThD, TRNETLF—F— ¥ —7Hn, FEETHEHI LAV ZALURADR
HERIG 21T > TV D 5, 10 mPEE O SRR EE &L, A RO —BoiRESRF L 30 ELIN
IR SN TR Y AOHIC DV TIE 100~300m R E DOFREE DEER LHE S TV RN,
M AT TIZADOEIZHOWT 10n/EEOMREEDCEBELBRET L TFETHS, L1b
BT ARREBRT ThH Y 20~30m D FE Z43FFED DEM (FF VX VEEET V) OIERIZ
HbIEAINSG, I A TICLDEBT —F Lo T, AMEOFEMIZEEFRSND, /N
M7 L—F —OREEZ ERFARNLANE, RO 2ERESICRIAEINDTF
EZ (R, 1999), 7 V—F AV OREM (=P =2 %) »bid, 7 V—F —FEiiEfE
OREIBEFEMIZ/2EN D (Hirata et al., 1999), WEHRDILN O RLEI»HiX. ARE
BEOHENDEHETIZOWVWTOHERRALND, MEOEMOFNLIX, A DB % 1F
VWHIA Z EREF NS (LK, 1998), HIED X T DT — & i33ktitid oo A OHFZED FLRgE
Ripgyr—& Lieh, BIE, gD AT OBRRIT. IMERFTEE TH S, 2002 FIZiT8EL
SET L. 2004 FE DT EIZBE 2 D TETHEA TS,
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OHTAKE, Junichi HARUYAMA, “ANALYSIS OF
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IMAGES” , 31st Lunar and Planetary
Science Conference, CD-R abstract, 1999.
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Purposes and current status of the LISM (Lunar Imager / SpectroMeter )
Multi-band Imager (MI) for the SELENE project

OKtr EigF'. Fp—1, fk 18K,
TEOR'. HE OES, BE EFEXR KEAE

IR EEN BIRPIEAR I v va VIRt S — o IHTHE 2-1-1
HETERFRER BEBEILANER SusmkXREHEET 4259

LISM (Lunar Imager / SpectroMeter) is a mission instrument for the SELENE project. LISM consists
of three sub-systems of Terrain Camera (TC), Multi-band Imager (MI), and Spectral Profiler (SP). MI is
designed to take multi-band push-broom imaging data with high spatial resolution in visible (5 bands) to
near infrared (4 bands) range using two telescopes. The spatial resolution of MI-VIS is 20m at 100 km
SELENE orbital altitude, and that of MI-NIR is 62m. MI data will be especially valuable for investigation
of horizontal and vertical structure of Mare basalt, composition of highland crust, mechanism of impact
crater formation and mantle-rock survey. Recently prototype models of parts of the instrument were
manufactured and testing procedures are in progress. We have also begun software preparation for the

analyses of data provided by the LISM along with a study of characteristics of mineral reflectance spectra.

LISM (H it/ ek ss) 2 A AE#E SELENE KB TFEOBAIKSE THY . B AT
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Development of the LISM (Lunar Imager / SpectroMeter )
Spectral Profiler (SP) for the SELENE project

okfERE!, OXMr B+ R FFRL FEEKRS
Flipi—2 FHE RRE LE O EHE KEBAE?®

'HRIERFERER LAEITFEHRER METHHEXKREEEET 4259
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ABSTRACT

Although the Moon has been investigated from the Earth, manned Apollo program, and numerous
unmanned spacecraft including latest Clementine and Lunar Prospector, unresolved issues on the origin and
evolution of the Moon still exist. To find clues or hopefully answers to these issues, Japan will send, to the Moon,
an orbiting spacecraft called Selenological and Engineering Explore(SELENE) equipped with a suite of
state-of-art mission instruments. Spectral Profiler(SP) is one of the instruments onboard SELENE, and will
obtain 0.5 - 2.6 um continuous reflectance spectra of the lunar surface just below SELENE with 500 m swath. As
major minerals on the Moon, pyroxene, olivine, and feldspar, have diagnostic spectral features in this spectral
region, SP's spectra will provide us information on mineral/rock distributions on the Moon surface globally. Such
information from SP will, in combination with other instruments, clarify elemental/compositional characteristics
of the lunar surface. This will contribute so much to depict a clear picture of the origin and the evolution of the
Moon. To accomplish these scientific goals, engineering issues such as performance requirements and calibration
procedures were discussed intensively and comprehensively among SP scientists and engineers. And based on
such discussions, the basic instrument design of SP was determined and PM development was started in FY 1998.
In FY 1999 and 2000, PM testings are being conducted. FM design will start in late-2000. In the presentation,

current status of SP development will be reported together with background information on SELENE, SP, and
the science of the Moon.

LISM (A E#R1&/ 5 I IF HBF R/ FHM B EEXAMNRR T A A E# 2 SELENE (Z##
FEOBBIEZEETHY, BN AT (TC) | v NFNRURA A=V (MD). ARIMTaT774F(SP)D 3 DD
SIS TS, SP REIFEFE2RIA LI ELE R 5 HEFTHY, 0.5-2.6 um DFERIEITINT
BRSO RRED A mER AR ERETS. Al LCETARER -DALAR BAEOHEMIT
O BB REARRINE RO, KEARIMLOALZORE - LHERIC B T A5 @A ELNEEDE
HfsSnT5. SPOMES - A -PM R EHT 1999 FEETIZ, PM BEIT AL 2000 £ FHIETIZRTL,
BEIZ & PM B A EHL T5. R TIISPREOE RL -1 BICET 2R SMREL ZOMF O -
DIZE 2 WG OMREIZ DWW TR U 2%, SP OB RISV THRE T5.



P 205
r & 2k E

Gamma-Ray Spectrometer

ERSET. MER. ITFEZ. MR, (ERARERETEREHEL S —).
Bii#E (EFEKZ CNS). EMIGE GFERILKSE). HARS FERNKFELELR
EEE (AHBXERFFEEFHIRD. C. d'Uston (CESR, CNRS/UPS)
M. Grande (Rutherford Appleton Laboratory). #§l&S5A. SIRBE (ERKEHEM ITE
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Abstract

Japanese lunar polar orbiter SELENE carries a gamma-ray spectrometer which uses a high-
purity Ge detector cooled down to 80-90 K by a Stirling mechanical cooler for the first time
in the lunar mission. The Gamma-Ray Spectrometer (GRS) consists of an n-type Ge detector
with a large volume of ~250 cc as a main detector and BGO and plastic scintillators as an
active shielding detector. Its excellent energy resolution is attained for engineering model
even after severe vibration tests were made. GRS will provide the global mapping of the
Moon for major elements of O, Mg, Al, Si, Ti, Fe, etc. and natural radioisotopes of K, Th and
U with a high precision. GRS has such an excellent energy resolution that it would identify
prompt gamma-ray line from hydrogen and the location and the amount of ice, if there exists
water ice at polar regions.

B

AFEEEE L —RITEEHINS v 5L GRS OBREHET 5. GRS 1347 250cc n B EHE
EXVR I MERERARERELTHOTRAL.BGO &SI RF v I o >F L—4 % KFAK
EHEEE L TAWSZETHIN R AREBOBRE DENREEEHRET 5. VYU LAKRIE
FHARFICHAIT 2MENH 20 AY—U T HEEEHNT 80-90K BEICHAZITD. £D
#& 81 L — % GRS I3 Lunar Prospector IZ## = 1172 4 > T #2EEHD 2 5. APOLLO GRS @
AEUEOEBREZED, Lo T, EBICEVWEETARANSHIBINS H O <HEERID,
O. Mg. Al Si. Ti. Fe &Wo/zEE K, K, Th, U REOKFETERERE. ERBILT
5, /7, b LABIOKNEETNE, GRS IZEFIRIRINF—FHENTNDO T, KENSD
BIRH OB ERETE, KOBFOKE, GHEEERDDHIENTES,
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Developmentof Lunar Laser Altimeter (LALT) onboard SELENE
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H. Araki, T. Tsubokawa, N. Kawano, M. Ooce, K. Asari, S. Tazawa (NAO),
H. Kunimori, T. Aoki (CRL), J. Tsuchiya(JAS), R. Kouda(GSJ), |. Kamiya(GSl),

Lunar Laser Altimeter (LALT) on board SELENE orbiter has been developed by SELENE-LALT group. The
objectives of this measurement are determining global figure of the moon more accurately (spherical harmonics
expansion of the lunar figure) and making lunar topographic maps including polar region more accurately. The
manufacture of prototype model (PM) of LALT will be completed by December 2000 or January 2001 then
ranging tests of LALT-PM whose range distance is about 30 km will be performed. The flight model (FM) will
be completed by the end of August 2002.

20044EFE¥T D BT PR DOSELENER H & 2 ICHE SN S L —FEEFTCALTO
FHEE. MHEE. kg, BRI OWTHET 5,

LALTOBEIE, 1) AOBRKE2ERL VY ERERE, 2) Bt &L meko
MRLIVSRELRAESERXOER., O2H5ICFEDONE, TRLEDF—¥ 13,
SELENEDVRAD/RSAT(Z L 5 E /Gt 7 — ¥ L b CRAANEEEOMBA L &
CEELRKREZR-THEIAFIN TN S,

LALTIZ ¥ & 1.064 g m, 73V A L4 )V F—100mJ. 73V X @15nsec. DQA A v F
CrNd:YAGL —H# % v, F:—;‘f%loommﬂ@?%zﬁ%ﬁﬁi@mﬁ%ﬁ% 1EBDI v
vavHiE 2@ L THBESm, SE 1Hz TR T 4, 4405 BIZEAREEOHEE
FHAPOEICERE I B E IR o 770, f;t%% 7b= ST SN T & 8 HAEED
AREIZDEEDICAEHOYE L ESERENTELZ LIl ol L—=FE =4
DILH Y AIZOFET3em, FEFRIfEO a2 —% (FJ LVFRXRZERE) 2HVT
03mradiZH 2z 6N, 7 v M) Y FEREAEEOMICR b, I v ar ]l EE
DEHA S H OFHBERE IS RER R TRl A3km (F3¥700m) . #&IETId & A300m (F
39100m) BEILZR B, V)Y —Y 7SV AZEROLEEIINEIOmD £ uﬁcf
WHERPFEHTHNE) F— U8V 2ADS/NIZI00RERETE, BE L3R 25T
XL X5 hoTnA,

BAE. PR 144 (200 24) 8 KOFM(Flight ModeDI A % H HEIZ BA%E A3
DENTBY ., FEDL 2 A%V LRED 1 A IZPM(Prototype Mode) D EEATE T
LBTETHH. SHET ARV 8 BIT/EE P OPM% H > T A48 FEEE Sk O F 1 (19381 BE
HERDThbN, BITEETEY OMEIEIrO SN, T LTCHEAY 7y 2
TORZEDHED LTV 5, PMERTAIZ A IEMEH20km DRI ERERD TP TH 5,
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Lunar M agnetic Field and Plasma Experiment (MAP) on board the SELENE Satellite

© PEHEFC (FEOD. @I FE GETA). £l — % MAPF— A4
° Yoshifumi Saito(ISAS), Hideo Tsunakawa (TITECH), SELENE MAP team

Lunar Magnetic Field and Plasma Experiment (MAP) on board the SELENE Satellite
consists of 2 components, i.e. LMAG(Lunar Magnetometer) and PACE(Plasma Energy Angle and Com-
position Experiment). LMAG measures the vector magnetic field in the frequency range below 10Hz.
PACE consists of 4 sensors ESA-S1,S2 and IMA-S1, S2. ESA-S1 and S2 are identical two sensors that
measure the three dimensional distribution function of low energy electrons around the moon. IMA-S1
and S2 are identical two sensors that measure the three dimensional distribution function of mass dis-
criminated low energy ions around the moon. The control electronics for the LMAG sensor and PACE

sensors are contained in one package: MAP-E.

L AEERBARYE T I A< BIEEBEMAP). ABSBIEELMAG L 77 X<l
#8 (PACE)Y) LR SN b, LMAG IZHEB~ A MZEWfFiF721) >~ 7 a 7 RIEHETDC ~
10Hz D BB EBFEBRICB W CER 3 Ra0uGvElE L. ABRAS, FHEARET OBz
179. —H. PACEIZ¥EE (2 ) OHFZ2EFEO/ 4 VA NVF—ZEEDSNEHRIMA) 2 B

BT AVF—o5#E (ESA) 2 ATHER S, TV ¥ —#iJl SeV/q - 29keV/q. H &£ 1-60
DAF e, TRVE—HE5eV - 17keV DBEFO 3RO MHBABERNET LI LIZL - T,
AED (B#iE) 79 X<oll, FHBAETEOER %179 . LMAG & PACE O&E [0
Wiz 1208y 4 — (MAPE) IZHIO LN TBY, HEEDRLVIY AT 7V A MY — -
o<y FLEEHCPU, BEMEXALTVAE, ZOZ &L, BEE, BHREND) V- %
BT 52 LA R A, 7— ¥ B EFRICEET LS. 79 XA ERThOT— ¥ &
BEETROVNY T LI EDTiE o777 AT OEN T — ¥ ORI 7 — & H L
THEATEL I LEETFREEI AV AERREE OB I CEE TS 5 A1 AR
2, KADEV (HEHVITKEPIER ICE V) REAKRTMOWS & BT 520G FHETH
D KEED (B CIEREBAERED) EFPRERMOBZICL o TREENHZ L TE
LA2ETOY y FAEFEYERRL ., RERTOBE % I KD 5 HiETH S, PACE-ESAT
B SN BFOF— % #32Hz0M 7 — Y A HWTHRETE Yy FAY - 352 LI1I2LY
BERHzDFEE B VR RETHARELHUT A 2 LT 5, BHSREIEV L
) LI EESBENGVE V)T ETHY HERL VENITEHCDFRETO B ERAE
HEOBRTH - R ERIEONL LD LHFL TV, '
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The configuration of multi-frequency VLBI method in VRAD mission of SELENE project

OWBFFAN*, FEHIEF* >, HEMEE*, FBEWRY, T, WEEZ**
O Yusuke Kono*, Hanada Hideo**, Seiitsu tsuruta**, Jinsong Ping*
, and Nobuyuki Kawano**
*REFFRNRFEREKZF : The Graduate University for Advanced Studies -
**EILRIE : NAO, Mizusawa, ***FHBEREEZEMN : NASDA

The differential VLBI measures angular distance between two radio transmitters on each lunar
orbiters and quasars in order to estimate the orbits and the gravity field of the moon in SELENE
project of Japan. The radio transmitters emit four carrier waves. Three S-band signals of them are used
for resolving the cycle ambiguity of another X-band signal. 'We demonstrate the method to correlate
the signals by a narrow bandwidth receiving system and to resolve the cycle ambiguity by combining
fringe phases of four waves including the effects of the ionosphere and others. Possible error sources
that will affect the measurement of the phase are also discussed. As the result, the condition required
for the radio transmitters and the ground systems to track the radio sources within the accuracy of 0.8

nano radians are obtained.

SELENE EHEZ W\ THExt VLBI AEEIR (VRADL,2) 3V L —#12, VLBI EEEEHE
_%&éh,@E%a@%h%h@ﬁ%%%#@fé_&; D, BEROFESCA DES
BEEEECHETAIENTES. ZNTNOERRIT4 SOMEFRE2KH L, ZOHho
SEHDOIWIIXHEDO1HEOMBD 27 OFRHEELZIR Y B ZOICHWLNS.

TR LR EM A A O CRE LZESOMBOBED Kk L, BB O
fhiif 2 REBEBORNPTHLEINEFNOWER D 7 ) IO MHES LG DRI L A XEAHEO
2 DAREEDREFEETRT. $ENENOMMIZE Z 2BEERIZOVWTHREHL, £
DOFER, ERIREHOBEMAZ 0.8nrad LI TORETRET 2700, EEERE, #t/E, VRAD
BB T REFMHFICONWTERT S,
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Data analysis methodology of SELENE Lunar Radar Sounder observation

SUVENE: GRS e DRILKR CEHA IR

SELENE Lunar Radar Sounder (LRS) is an HF radar whose primary observation target is
lunar subsurface structure. Observation data should be analyzed with care to detect
weak subsurface echoes and to discriminate them from surface reflection echoes. A data
analysis methodology has been studied and verified by means of computer simulation of
LRS observation over realistic lunar surface model. The points of the methodology are
data stacking method for detecting weak subsurface echoes and SAR analysis method to
determine locations of strong surface reflection echoes for discriminating weak
subsurface echoes.

AEEE A SELENE IZBWTHH FHEEE2EHKNETZAL —F—H7> ¥ Lunar Radar
Sounder (LRS) OF—¥BrFEEHEINDIREIIDOVWTHNT S,

SELENE BfEI Q&I v a > DVEDTHB RS IE. ThFEFTOEMM - RKEER%EH
& L 7=EX0S - B,C,D DEMEEDXEEEBPLANET-B IR I N/~ TSI HT > YO M
ENHL-AOH TR m ETOHRELEETEL -4 —-TH5. :

BEDTIN—TTIE. BAEFORA THAEERWIF L — -0k 5 Al FRIEHEED
M T — BN AR TSI, RS BTy %22 3IaL—23itk-TH
50— R&RE5EL. BEMNTAMEIICHEITS LRS St THEEABUEL T LRS &5 —%
BT FHREPIRL TE,

LRS BRT—F OB IIPBVWTEDEERIEZHTEASDL -4 —TIT2—-EEZHENSD
KRIO— %58 - B TEETHS. AED 0% %2 HEDHB Y L — ¥ BEFERTIIZOMH
o BBIZTFREND LT, &My L—y BEMICL S MK B 72 AT D
51— —ZEHRIIBATS, ZOXIRAMARKBEORIZIZZDL > 2 (FEHE) 7% SELENE
BEHTFTAEHTFTRKENTIO—0EMNTL P EHELL<AZEH0HHD., WELMFRKNTII—0O
BRHERHEIZT S,

LRS 13/7VL 248 DR L BN E 20H: TEIUETO FETH DM, BRATESNSEZHOEZE
PIVAREET—Y2EREGOED ZEICEI D ARERREBEAERDZHETZ 2 &3, S
DZEM LN S Wl FREED S OB RN T I —2RETIDITENBZHET
5, T~ HTIFTRHEEIHSODLLEEARKEEIZORNEMEZRETSIEITXKD
SELENE S EE FAMTFRENTI-—15FBNT 2 HAENMKRELERD, 20D, ZITIEEK
BOL—% (SAR) % LIRS ERIT— BT IICHET 5.

LRS I —T7 T3, 2hoDTF— Y EHEERREL. IRSERMOI I 2L —2 a3 &fro
TEHEOEIMERRL TE-, TOKE. 7L —¥Y 060 NREICIHDLOBHDOE
HEERIZ B TDH, 7L —F—HOHE DT Y LAHE L TORKGTHHHE O =D IZZERK T
F S EROODEFEIILI->TH FTRNIO—2RHTEZ 2L, ISICAKRMOL —5#
FFEEICED., ASEHEEERTE 7L —Y— 2B/ ER 1m0 —F—DbDETER
WTEZZERETL A, BEITES SAR BT FEL RS 7 — ¥ #8TIZIcA L TH &Zm
HOBES G E*BEETAFHIIDLTRFZED TS,

B TIL. LRS OfH#E. BIEEBHITU LD RS F— B FIRICDONLT, LRSI 2
L—2aO&ERERVLWTHNTT S,
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System Design of the Relay Satellite and the VRAD Satellite of SELENE for Selenodesy

OF M, xR i, SfFER (NASDA) |
WARNT QUK | fEEZER (RXEAR)

T. Iwata, T. Sasaki, M. Takahashi (NASDA), N. Namiki (Kyushu U.), and H. Hanada (NAO)

We report the system design of two sub-satellites of SELENE for selenodesy mission. The Relay
Satellite (Rstar) and the VRAD Satellite (Vstar) will be injected into the elliptical orbit of 2,400-100km and
800-100km in altitudes, respectively. Signals for four-way Doppler measurements will be relayed by the
SELENE Main Orbiter and Rstar. Radio sources for differential VLBI will be transmitted from Rstar and
Vstar. Analyzing the disturbances of the orbits of these spacecrafts, the global maps of the
lunar gravity field will be obtained to elucidate the lunar topography and inner structure.

BOENESHFEROLMITEI LT, AOHIER a7 2 X oNTEEDYHEEDHEICEE
T D, PEFD Lunar Prospector &M A AEIEEORIFE - K77 5HANC L 28EBERENLHEE TS
FETHE, BUEOEFEEISA ORABESHD 2 & &, # EBRIBOREE - F77 3HlkEE
DEKINS, ENBOWEREII—EDLNWIIEF > TE -, Zhicxt L SELENE Tii. &
ERV2HO/NIEETHA Y L—FE (Rstar) & VRAD #& (Vstar) ZFW=, 4T =4 K
7 FHA R OFERT VLB BRIIC L 0, AOERAEZETL S o — 0B REEOHERE % "Re &
L. ENGHERELZ KIBICEFRTH5E TH B,

Rstar (., & 2,400-100km D A BEFEAELEIZRA I, [V L—FEHEE PSS (RSAT-1) |
KON THE%t VLB BEEERIE 1 (VRAD-1) | Z8IA I v a Uies b LCHE#ET 5, 7= Vstar
%, B 800-100km O A BAEWEMHUEIZEA I N, [HExf VLBl AHEERIF 2 (VRAD-2) |
BT H, 4V A FTIEHANE. FHEENA OEMERITHIC, FEHEMHBRLVEESL
LRI %  Rstar > FFE —Rstar BED 4 U =4 THEHBIZIFTV IR L T, ZhE K7 75014 5,
A OEMOEENESERI SN D Z 0D, 70 IKRE TOENBERFAEA Kaula Law (2L 55
FBETHEINS, #8xf VLBIEHIZ., VRAD-1 & VRAD-2 25D SH# 3. X# 1 otk
2T, HIER B CHIRT VLBI BRI 21T 5, ACHRIEEIC & 0 IR KGO ELRRE LR S
EREREMEBRELITI Z L2k, AENGEREREREOEKREIZ OWVTH 1 HTLL LR ER
EEENRT B,

Rstar & Vstar {3, B I v a Vil LEN-/RBETHY . LICEEFEEY 4 X ImX1m
X0.7m (K : L) | BEAREER 40kg L 2d, 17 A2BX5REMOSET — 7
DIRENOEIFEROLHZE, RN - BREXBIEL T2 0D, SEBINRERHE 1T
DTACUVEEDHRET D, —F, HIEREDBE Y > 7 #R, RUOKBEL LV OREEE R
DI, AV EE FEREEIC L T<E20° [CHRETILERD D, ZOEBMREBED-D,
STBESEIC IV T R B U AEE 60deg/sec LAEAFINM L. D>0F v 747 L— b8 6deg/sec LLT &
ROFETETH, TOERICESE | BEIETIVNI S oRERMBEY 7 HROSBHEE %
BR¥ L. TOEREE - 2 RERBRAET L2 AW ERBRIC X RESR L=,
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System Design of the Relay Satellite and the VRAD Satellite of SELENE for Selenodesy
OWARRNT. FEETE (UNKF¥E) | RSAT /—7
N. Namiki (Kyushu U.) and RSAT group

RSAT mission of SELENE project is introduced. =~ The RSAT mission is aiming a measurement of
gravity field over the far side of the Moon by using a relay sub-satellite. Applications of the expected
gravity field to lunar sciences are numerable.  As an example, we present our recent study of localization
of gravity and topography of the Moon.

FHBECRT & FHEREEMANED D SELENE 712 x 7 MIidfie BRI B
INBD, Fx BEEREFO 1) L—REEEHPHEE] BEFRRSAT) bED—2TH 5, RSAT
IvvarTii. TRNETHRBAOEEHRIN TS AEROENBEAFHAIL., EBRAMHSE
HCRZDZ e, REABEBIFTAZ L2 BEL LTWD, BEOARENGET NV ERSE
OZERSARAET, HEEME) OBV ETFARELND LRI D,

HEENIT, RERNBOBESEL L TS, #-T, RSAT Ty avizky, AN
RS D HERSENELND T TH D, 2L, FHISNAENBIL. BEEED (7]
SUHETH D00 BRISNZEASEHOEBIZ, NEWEEE —BAICRET D Z LIXTERY,
L2, FHAISNAEABITMEREL Y b, K EEERSEIZBERTH D, > TRSAT v
T a BV TERE SN AEROENFET VL, RO NEEELHEET HDICETH D,

AT, Vo—7 by MEFOFELZREAMBEFIISHA LT, Bk (ReEedk) AE
FBEET NS a— VR E—HAREE Y HT 2 L 2R AT, BRELT, BRROAEN
BETIUIBWT HEEM) a0 InNdARM, BEEO-Xa B>V T, ZREE
HLOESe, BAEOTREOEHESICONT, EEMALTHENTREL o7, /7. Zh
FCREE INTEEYRaVEFIVELS TR OFARER, L XREBEDOYA XDi&E
WDHBAE L TWAZ EBRRHLMNNI 2T,

T ORERRFZEIE, 3K SELENE. 3 %X Lunar-A 2258615 ThHA O BELER T — 25
AO—FlI@E R, ANETIEA - REONEEE, ik, HRICEER L FORERFEEDE
XM, FaNEDL I RBRIT —F ZRETEX B0, LWHBATERETY, LVFEHICE
DHIUT, #EEE (nori@geo kyushu-uac.jp) ~MEREE =72 & 720, '



P 212

SELENE/RSATIZH TS REGEFEETIL

Solar Radiation Pressure on RSAT of SELENE :

TSR e #rt - REGHS - gHEES - Wl Bz

Ping Jinsong'’, Arata Sengoku®, Nobuaki Nagaoka ’, Takahiro Iwata® and Nobuyuki Kawano"’
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SELENEETEIZHITHIL—FE, VIBIEKREHEZD-HDOHLWKIBESFEETILEHRH
L. ChiZKBESFEOE2ICIEE5ONEELZFETIRIC, BREDFYTAIELS
KEEHREELCOHRLED-MEEDHELITITTILTHS. TDETILTIEE/NA
BTHABEDETNTNOE CHILICKGEFIEZAELZR, A15—OEBHEHDRE
HlzhizY, ThENOEHEDORIMLHZETICLIZEST, FYTFIDHMELE DT
HEOEDICIE-oNREZHETLIIENTES.

Keywords: SELENE, ALEHE. BELE. KHRITT

Abstract: A new Solar radiation pressure model for spin stabilized satellites RSAT and VSAT in
SELENE mission has been developed, so as to correct the effects of mean acceleration due to a
small tip-off during the spin of spacecraft. The shape of the satellite was assumed to be a regular
octagonal pillar. Radiation forces acting on each surface of the spacecraft were calculated
independently and were summed vectorially during a total period of Eular's free nutation of the
satellite to obtain the mean acceleration acting on the satellite center of mass.

Keywords: SELENE, Artificial satellite, Spin stabilized, Solar radiation pressure
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A rover as a lunar surface exploration equipment

Ol &, @F HFH, xk & fE #i— (NASDA)
Makoto Ichikawa, Hiroshi Kanamori, Takeshi Sasaki, Jun’ichi lijima
(National Space Development Agency of Japan)

After completion of the remote sensing of the Moon by SELENE, the ground truth of the lunar
surface becomes a candidate of the future lunar exploration mission. A rover is a mission device
transportation vehicle on the Moon and its system design is directly related to the mission object. We here
present a manipulator, end effectors and multi-task rover concept.

ADYE— bV 7% FEMEKE LIZSELENE R v ¥ a VB KRBIBABEEI v a e LT,
ADT T2 RIN—ARVOEODFEFELTEZLNS. ZOBBOFERE LTI —"BLE
B, O—ROVATLFRFII v a VORRFICKRELSERAEND. BEERLI Yy a v
BT — OBERENICERT 5.

BHID XS LI TRAIBBEET I LD OV TIEHINESE LI HFREFBLEL R
%. FE S8mm DEHIA= v P27 =27 ¥ ZAVEHIERO, »EBME 20gm’ (CHELZ LA
YAY 22T MORAT v THANES 20mm [ZBWTHERSDOEKEL LT 1IN AELNT.
O, HOEEFREBHATY FxT =228, ROVa=VIHER4Ge—N, BRIy s
VRIS T A DDA TFERIa—_"a v L N ERBRATS.

Manipulator with
Excavation attachment

Mission instrument

Holder for Mission instrument

Multi-task rover concept

I/F (for Instrument) I/F (for Rover)
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Proposal of landing mission
to Martian Satellites; Phobos and Deimos.

FRILEE SR, AT phE
AKIYAMA Hiroaki, DEMURA Hirohide
(Department of Earth & Planetary Science, University of Tokyo)

ABSTRACT

This is the proposal is one of the mission designs in Minor Body Exploration Forum.
At first, the spacecraft will take image on the surface of the Deimos. (This is the activity
which hasn't been finished yet at 2010 years.) Next, many modules for the survey of interior
structures are dropped on both satellites, Deimos and Phobos. Each position of the module is
defined by the mother ship. Seismometer, sources of artificial earthquake, thermometer and
magnetometer are installed in the module. Sequential limb profiles of both satellites are taken
for getting whole shape. The whole shapes of both are also keys for internal structures and
evolution.

BE 22

#1 0FEBRICEMINSREKRZ M MUSES-C &5 & LT, Phobos / Deimos N2 &7 &2 D75 e 1Z
X AN EIEE T IRET 5, KRR, A V-2 v PETHEIZI o TEEENRTWS
INRRAE 7 + — T AMEF) TH#Em SN T 54,
INET/HREDORMIFL T, W20 HHEERCHIZIZEB T 2MES ThI TS, 72
MUSES-C sTEOXREWEY v IV F—vick by, NEREXRBIZELTCOMRDIFERTATHA
Jo THIIH L T/NEREDOHEEEFEREIITONT T, TLFDOFED Vo PIERIEEIER T/
HEEEWEDEDTEE LML, IEREDER - HEARIIBL THALZAR 525 &
HfFs b, F7-RBEOFADOHTIEN, KEL T AORERF Yy 37 (FEHEH#AN) o
FAEICE D, ThFEFTCORTEEL TS 32 %0 o/ REDELICET A MEHHFS
Nh, ZTOH, ROEFEIIHTZNREREE L THNBEERERE TH 5,

AR & L T Phobos. #1283 5, Phobos IZERICE L 0ERXHMEBEEFHRE SN Ty bu—)
ENTEBTRPHS DT, BEZITOI Do TONBRENEHTH S, T, FHHITER
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A mission design for “Minorbody Exploration Forum”:

Near Earth objects multiflyby & Phobos sample return

OHFIIAZE - FILET (REAFE - I2 - HIKZKE) demura@sys.eps.s.u-tokyo.ac.jp
o Hirohide DEMURA & Hiroaki AKIYAMA (Dept. Earth & Planet. Sci, Univ. of Tokyo)

HZ h MUSES-CEtE & L T/IEFES 7+ — 5 L (MEF:Minor Body Exploration Forum ) TiR & hABREHBEOV ED%
BAT 3,0 TRETEIvvaTFHhA L OBBIRANIATSH 3. 1) AMBEBRICEREBVFHEEHE & L TTholen
B & Hapke/ S5 A 2 ICEDINBREHZ DT EERT 3 WBHOA )y FEEDP LTI S A NRABROREERIRT 3.
3)—HEFERKE L T—RERHERBLBIRICITET 5, ERRIEEICBIELATLFISINAEREI v O 3 VICRKEEN
DHL TN 2—2 5 HIRAAL KEFE 7+ KX HHED CHENBEBBXR G (CATEE) ORJEERH & 1) REKRL,
We will display a mission design for "Multi-flyby of Near Earth asteroids & Sample-return from Phobos", which has been discussed
in the Minor Body Exploration Forum. This concept is argued with our feasibility studying. This mission design is characterized by
the followings; 1) Carrying as a space telescope with large solar phase angle for making asteroids catalog based on the Tholen
taxonomy & Hapke model parameters, 2) Covering of invisible regions with multi-flyby observations of a formation flight system, 3)
Returning captured samples which are ejected by a suicide impact of the head of spacecrafts.
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“Family” Mission: Multiple Fly-bys and Sample Returns Mission to a Main-Belt Asteroid Family

OXREAI', WEHER", BFEE' WIZ' HNE' KU NREFE7+—F 5°

1. FEHF, 2. CRC #EHFIFEFT. 3. hitp://www.egroups.co.jp/group/minorbody
o H.Yano', M.Abe', A.Fujiwara', H.Yamakawa', M.Yoshikawa!, M.Katayama’* and MEF>
1. ISAS, 2. CRC Res. Inst, 3. Minor Body Exploration Forum

Investigation of multiple asteroids that belong to a single family provides direct information about the interior of
their parent body, a planetesimal disrupted by mutual collisions in the early stage of the solar system. We found
technically feasible scenarios to send a spacecraft with ~250 kg scientific instruments to conduct fly-bys and
sample returns of 3-5 asteroids in the Koronis family within 3-6 years in 2000’s-2010’s. Here we report
scientific rationale, mission profile, trajectory, spacecraft configuration and model payloads for such a mission.
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Multiple Sample Return Mission to Near Earth Asteroids of Known Spectral Types

ORPWER ' FOSH L HAME L WIE . EBENT ' XBE " TIE
RANE". FHERY, JLEEAS, kBkE°. BRIRE ' MEF A2/X—
1 FHEPMRA. 2 REKP. IERAE. 4 ERRR. S RIISBEETR. 6 BDEWHIHA

We are discussing about next minor body mission at a homepage “Minor Body Exploration Forum
(MEF) “ on internet. In this discussion, we are proposing the “muitiple sample return mission of
spectrum type known asteroids”. In this mission, at the latter haif of 2000's or the beginning of
2010, one or two spacecraft will make rendezvous with multiple near earth asteroids, sample their

surface materials, and bring them back to the Earth.

BEAVE—2 b LEOFR—LR—=DIINKKIER T4 —T L (Minor Body Exploration Forum
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T ARG VBRI AN B DORE Y T I E—2 13933 TDOVTHRET B,

Tyl arOBEIL, 12000 FHEEH DML 2010 F£HFEIZ, 1 LUV 2 BOFERFRHIRE
INBRETARIMLBEBRNOXRAERBIZSTI -8, REVEO YT T ETVMRKICH
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Rendezvous Mission to Vesta

s AR (RKH), REPNERERES V-7
Sho Sasaki (U. Tokyo), Large Asteroid Exploration Group

We propose a mission to Vesta.
parent bodies of HED meteorites.
have experienced the early differentiation.
the early planetary differentiation.
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Vesta is one of the most intriguing large asteroids.
Hubble Space Telescope found layering structure on Vesta. Vesta should
Mission to Vesta will clarify processes as well as a -heat source of

It is considered as a
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Development of Prelaunch Calibration System for Near

Infrared Spectrometer on board MUSES-C
R EWRIE(FH), LHEEFHN) ., BAEEGHRERER). BEREFEH)

Near infrared spectrometer (NIRS) on board MUSES-C spacecraft aims to observe reflect
spectra of the target asteroid 1998SF36 in near infrared region. NIRS needs prelaunch
calibration and inflight calibration in order to acquire more accurate data. Therefore we
develop calibration system at the laboratory for prelaunch calibration of it. Our calibration
system consists of a halogen lamp, monochromater and integrating sphere. In this work, we

evaluated our calibration system.
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Development and manufacturing of near infrared spectrometer (NIRS) for MUSES-C

CERBMEE ' BARFEE 2 BEBRE . RIEH, A . 2HRES, BRE"
| FPEHHMFHER. 2 BEAFEEARZ SRR EZHER VAT L4

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

itself, global mapping of the asteroid will be performed.
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Validation Experiments of Microgravity Impact Sampling of the MUSES-C Sampler

OKREAI', BEE' RANE' RWMER' FEFE— &SAHE’
FHEH., 2. ZKE, 3. EREREHRF

OH.Yano', A.Fujiwara', S.Hasegawa', M.Abe', K. Okano’ and Y. Takagi’
1. ISAS, 2. Tohoku Univ., 3. Toho Junior College

MUSES-C, an asteroid sample return mission, will conduct “impact sampling” of ejected surface
materials in a “touch & go” sequence to a small near-Earth asteroid 1998SF36 whose surface gravity
level is micro-G. - Here we report results of various validation tests of its sampling device, ranging from
fire resistant bricks, lunar regolith simulants and glass beads as target analogs, in order to best design a
flight model and maximize its collection efficiency under 10uG-1G gravity levels. The results will also
affect strategies of initial analysis and contamination controls of returned samples, most of which are now
expected to be dust grains, rather than a chunk of rocks.
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Developement of a Miniature and High Resolution Mass Spectrometer for Planet Survey
Cmm g, BN AH, BE BB, ZAM AR (RX-HE)

O Michisato Toyoda, Daisuke Okumura, Morio Ishihara, Itsuo Katakuse
Department of Physics, Graduate School of Science, Osaka University

We are developing small and high resolution time-of-flight (TOF) mass spectrometers
for planet survey. A new type of multi-turn TOF mass spectrometer ‘MULTUM Linear
plus’ was constructed. It was demonstrated that the mass resolution can increase
according to the number of cycles of the ions through the ion optical system. The mass
resolution 350,000 (m/z = 28, FWHM) was achieved after 500 cycles.
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In-situ measurements of members of our solar system "dust particles”

CIEE xR (RXIB-HRD
Yoshimi Hamabe ( Department of Earth and Planetary Science, University of Tokyo )

The existence of microparticles in space has been known by dust detectors on board
spacecraft or by observing the zodiacal light. Dust particles hold a clue to the evolution of the
solar system. The detectors on board spacecrafts provide the information of dust particles
mainly about the mass and the velocity. The information about the chemical compositions of dust
particles is also required to constrain the properties, histories and origins of these
microparticles. We started development of new type dust analyzer to measure chemical
composition of dust particles in space.

FHELL, FEEBICHFETDIVITIVOY~IUX—MILORESD, KADOBKRMETFDT
EZND, [FEEI EEDETFEAI ZBNENNRDIDELNZNDT, 9 (Dust Particle) ]
EVNDEEZRND, BN MIKIEDO>TTERD?) EBZRECENBHIESZD, TODEZ
DAFZE>TNDIDNI A +THD, BERLE. BROKXBRACEFEI DREZ. RBABR
FEDBNTIANERITDCEICKI>THERSN., SSICATOMKICEROFEECRIRIFK
VEHEMEELZOUEEEZONTNINSTHD, ZDEIIBIZALDEDLSIBENTHERIN
TNBDNENDSCERFETEREKRN, YA SIFHEEEICHFEL. IREECEHMWEKECIEDEN)
TD, CNFETRBEDDHIKKSED SR - DHSNTELH BEHFEICL>TH 1 X #
A BEMESEICRODELD. SHICHEKEREMEICKDTROME - (LENERERITIENTE
B 212, FIZ, REDKBRIIRIBEDIREDSHEDEILUIZERIEICH D, RIBRIBREED
RIBICEBEUIZY A M, BEOKBRRNICBFEEAEFELRNEBZSNTIND, TlE. BERHY
BT A DAMEEDLDICITEDDN?

REABRAICEFEIDIR I BEVNREE, DI/ ARNUERFEGZEEBRELTNDIE
NREREVHEFERECICKDIONDELDCE >, TNHOBREF., HEOXSEERES
FTWENEH, ZCTERSNDIANIIDBENTHDENZ D, Fe. KBRANSHAL
TR EHRAASNTHD., INSEFBEE[TATITRICLICKD. BRIBKRBRIZAFITEN
REDT A LEBRDCENTED, TOFERB2DICKBITRCENTED, 1) 2 -DOEEF
WENBUEP DT+ TR AR E 2) DIRBERBEDORITEBE O/ Ny VI BBELEBICLD
BRROEBMODHITHD, LHALIRISIC, 1) RO - iMnERE+DIC3IEHIICE
DBDREBERENYR, 2) FALDREDOEE, RENDHSEN. ENoERENHD., D
FORBRRERIRT DIEH. FA DM - PUBIBIRE ' PILY 1 ATEHAL D DY Z DA DI
PURET, SEHODDIREMCIEF I D ENTEDNE - BERSY X HHALBEMEL TS,
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Out-Of-Ecliptic Mission
~Photometric Observations of Zodiacal Light~

CREER (MFREER) . BEFNE (FHHD)

From observations on the ecliptic plane, zodiacal light/emission is a main component of
diffuse night sky brightness at 0.3-60( z m). Out-of-Ecliptic Mission will provide us
informations of not only three-dimensional distribution of the interplanetary dust cloud,
but also circum-solar dust disk distributed in Edgeworth-Kuiper belt of our solar system,
extra-galactic background light and coronal mass ejection(CME) of the Sun. In this work,
we have examined an importance to observe the diffuse light from out-of-ecliptic plane by
simulating the brightness distribution of zodiacal light/emission.

AR & FRERAIC 2T T, HIBREGE, b L IIRETEFE HbHEDOEFFOL
PERET A L. FORASLSOR¥EL, Fx OKBEROBEEN L OKEHELDE (FEE)
R (EERA) X530 TH S, Fx OFRITRADHENEOEREL, FH
FIEAIC B SN2 < OFHASRIT O L2 BT 2 %6, BB FERST 28T
L1 IZ, BEBEROBRNEAMATRDNTE -, LnLRB L, SEEEEd
HIRZED D SO ERFEY BEMS DD < DA, IS EELEER
EEFNT 4y NTHEDRREETHD, —FH. TNETHIWEEL FHERSA T
5. FOEMSFIZOVTTHELLFTALN TR, ZOHEABEE LT, (1) #ER
HIEIFEEZOK LEVESY GHREAHE) 0d 5%, HEGEFOREN, HERS
NIEFICASDL . BOBENO—-OTHA/NEEH T TRIENTERY (2) HEM
WEEDVMWTEBLTWLDOT, BEZEDEEFEOSTHRLNYEN, RETHD.
T LE-EEMNS, Feld EEEPEEN SRR E] 21BET D,
AR TIL, REOLRFEEEDERSHET NV THHCOBEETALEZRANDIHEICL
ST, EBEORMEN SER LB OFEEN,EEMRF OBESM LT, TOMR
PEER T, BRIV ERERERCRERD ANy 7oV THET 5, #F LT
UTFTOR—=LR=T %2 BTN TEETN,
http://zodi.planet.sci.kobe-u.ac.jp/~ishiguro/OUT_OF_ECL/

M1 FFAHEICL->TFRINIHEHNELSBRL-FEX () &, BEE
e 2 AUBEN CER LEEEY () OLXKEBEESf, HAZOWBEDOHF.LESICK
BN ET 5,
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MEF: BA2MU72A 2 b MUSES-C RefRD/NREHEE I v o a v OBRFH
MEF: A Voluntary Forum Studying Minor Body Explorations in the Post-MUSES-C Era

OXBA| (FHEW)., IKEFEE 7 +—7 5 (tp//www.egroups.co.jp/group/minorbody)
OHajime YANO (ISAS) and Minor Body Exploration Forum

MEF, an internet-based BB ogT) Gl = 2380 ) # 0% (oghy (o= 2 &) 2 Bl « Spéb b (RS < = S
group of >110 members M RR e BR 2 ) B - BRONTEERE)
has been active to FEABARE 7R B SR EEEHM B AL >
propose Japan’s next Refractory
minor body mission after 4 — PER e >

HEE RSSO R 202 Ly W@ m

MUSES-C since this MES i RS st t
June. It has generated toh o DRRE M‘ 4

| QEM. .3
L i G s BN W Ik
seven mission proposals CMQIUSEEC W gy L
. . . U L+ :
including main-belt \ |

! : ﬁ? P
asteroid family, NEOs e s T ﬁ?
. L BEPEEE T

known their spectral Presalar § Peotosalar PRGN RIE —P BIR
types, CAT ObjeCtS, (;m:;na/' Netla :.‘))?:}Ljﬁéﬁmgminn
Vesta, M-type asteroids, “
and Martian satellites.
Though only one of them
will be selected at the 4
end, this z'ac.tmty benefits Volatile
Japan’s vision for future
planetary explorations.
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L AT SOEN

RNAEM VR, N o

. BEREEEOT — R~y 7L MEF * BCETIREIN TV AEER

WBERAEAEETLEMNIL. FUAKBREECHF X MPRREORANS, MRBERRBXENL ALY
DRERIBA~DERRE LM ED . KGR ORA. R EHICETIERT 421552 &
A5, T, EOFEHEZMO 2D L - T, SHERBEREDHMLSERIIRB/KOND (£
X)), KEIE 2000 ERIC/NEOEEREZEEHEL TR, FKINGEEFEDHORAERE2ITO uty
% 2000 FEREKRIH B BT 5D, —F HAIL, MUSES-C (2 X W /NREERELZBBT I LOD, /IKRIE
BEOFHE - BT 10FI2 1 IRETHD, £ T2000 FERK, AR+ MUSES-C] B{XoBA®D
INRIEBEET, MROHBBN TR, 10 FRTHMEOH IR FHIEARRATEIREE RS L
BRYTHD, £z, BESHNHLOFHBARL, MBECHBRSOXFEHBIZLELEETHD,

FHLEFBDOT, 6 ALV A ¥ —F v b ETEEBEZBRBLE NREBEE T +—F L) 1%, T,
B B, BEERSICEOLLIEMTES, AEOXRERERMNI/N—TTH5B, TOHMIT
BEBREOWRHNREREICOWT, (1) L TATAT2EY ., QFRBOBFNEROT LM ERM A
BMETL. Q)FHIPEETEIHEOF N2 v a VEHEZSHKETIZHIVHL, FERNIZT—
YITITN—T (WG) 2REIELZELETHD, FENL, BHEENEZHERT IR, BERLIEERTS
B, ERZHEITERE»ORETT DM, 8 - BIKTIEMRRY, o107 2 —XE#RTED
Do 9 ARBERDBEEA /38— F, HIRECRAELSMI G, EREEN, 7vF a7 RKIXFE, ¥
=7, SFERZ Y, BEVE»L 104U L2225, BRla—F—, £HFT7 7M1, BEZEE~D
Vo7 b RELT, PIODTHREFEIZHMNAIATL, BRACEFZEMBTEZIIOBEEINL TV
FOFER, SEREINFHFEER GEHHIZERRAZ—%2BR) 1. (1) MREBELF 7544134 &
P FNY Z—2 (SR). (2) A7 MVEEREHERA/NRIK (NEO) SR. (3) HE - /XEBEBREK
SR. (4) RRAZ(HMELICERNERE)Z T 77—, (5 MAVNEKES V57—, wwmo7§4ﬂ4&
KEMESR, () KEFEZ VT 7 —&u—\HWEBH, O75TH-77, £77. 2010 FELEIC A%
SNAEARE LT, HEEREEES EKBO- 7 v Z UNRAKIKT FANL|F 0 F T —NRER 5T,
SHIT. KEESTOEROBEEX L ET, FF% ML — FAT7RIZEBL LT - BT 5, &
BENZI v va b LT WG RRBETEADIR 1D THDE, LarL, FHIFFL NASDA & FH#
BOMEBII-EEPRFTLEEEDOI v a v RE TN TEZEIIRENORLTHY . ZhiZ
B JFREERCUEN I v a3 v EOBEOKSITIT, BERMELRBEES,
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Venus orbiter mission

O (FHBD . miREEL GRIEX).

B —I wi g yOERIZETTC

ELbELr—L (ERRESRAT L)

A Venus orbiter mission is going to be proposed as one of the future Japanese planetary missions.
The primary objective is to reveal the mechanism of the atmospheric general circulation. The
mission will also observe lightning activity, active volcano and the upper atmosphere dynamics
including plasma escape. The spacecraft will be launched in 2007 by a M-V rocket and inserted into
an elliptical equatorial orbit around Venus. The configuration of the spacecraft is now under design
and will be optimized to the remote sensing of the lower atmosphere.

SREORKBEOHMEZBEELT, 2E2HFA
WG TRERBEDKARTAT 7T 2HFELY
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Big L. B, LERRHEBR VAT LAORGT 2
DB EELICBUBBEORBEITo TS,
via VESEEPIZERBRENS, KFHE
T v a o BRPB AR DV THRIT
1D,

EBIIEET SO BEIEBD TEWEH, K
SERIIEROMBGCEKT 2 BRMRRS T
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On the research of the Jovian magnetosphere

OtE . K& m GRILk®)

Jupiter 1s one of the most interesting science objects for us. Compared with the terrestrial
magnetosphere, research of the Jupiter’s magnetosphere lacks information of the upper atmosphere
that is the inner boundary of the magnetosphere. Galilean satellites that interact with the
magnetosphere produce significant plasma and energy in the magnetosphere and then affect the
global structure of the magnetosphere and its phenomena. In order to progress the study on the
Jovian magnetosphere, it is necessarily to understand the characteristics of Jovian upper atmosphere
and satellite-magnetosphere interactions.

REFTHFHOED, KBRBERKORETH D, BRLIIIOBREIL, KELEREZED, U OHFEER
ELUTHIREL T3, BEETIE. AERSENEORY S, HEREARBOBSBEREDLEMN S, Bk
DHHFEEERIC DTN,

ARE, MOREBIIR SHINRERS, FIAITEREOHFENS D, BREKEICEDNEREDE
213 RKEEOHEERICE D IR F—24R L., ZOREIL. HEN SRR -EH#EICZ
Ry MRICENZA—05 & UTREINTWS, BIEENSIIKEOR TIMSEICHEL. BKE
TIRIDREEHIAL T D, HEROA—DFIZBRRIL DR THEBNTH 208, ZIUIKBRIZ X
> THIEMIIN-REBOEEZ KT 5, KETIE. A—OJZAERRICEENEEL., KELME
CHET D, UL BEEMER TS TS XV NIAERSEEEICE KRBTSR, A—OJITHET
HREKBREETHIER EVIRAAMNC B2 E2E®KT 5, ZOLDIC. KEDES, EEBEL 420D
I HEE L OHBEERIRSENZEC BN TEEREZ 5D, T KEEHEROBSEZEDOKX
EIRENE. Bx NEVHER LICFEATNWAETH S, HERESEFETIIt Mo —no2852 L1
KOIEAED, EERIE- T BOEEEENSEmOEEA BEKE, REMZEEANSREES LTS
AU, HEEZRDTE ., BKEE ABREOBERTHIMIERTE. KREDERTH D EHED
2 DOERMITHENEMTH O, BRBERVOTIATENUTHELTWDY, # ki, #38 - t
¥ - BB K S BHHIBE SN, Bx [ IRSEONRBER 2 X < A0, 3BT 2 FERE RSB,
CNDHERBESEOBRIC R ESHFEL TS, ZIUIKRERFICBIT 2HIRE DR ERESRTH D,

SROREBHFRICENT, KERKH - EHE RSB - AEAEER OBEN, KEMKENZEOE
RICEINDZEZIARLEN, ZODITIE. INE TREBIESICANWSNTE-RE - 75 X< -
BIEHRIDOA25T, RARMEEDBREIZER A A—2 v E0EERHBIROERNNETH S, E
BROBEHEREICB W TR 4 RS S DA% BHEHR E— OB EREIZ T TICEARAIRE T H
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Space Telescpoe for Observation of Planets
CEFESES, CGEILR). B4E (LK), SHH (FFHBD

A space telescope customized for remote sensing of planets is powerful method to put the
planetary science forward. It enables us to handle a large amount of data relating to all
heavenly bodies in the solar systemwithout a degradation of spatial resolution and spectral
resiriction caused by the earth’s atmosphere. To observe the atmospheric phenomena in
planets, such as aurora, airglow, corona and escaping particles, it is essential to develop
a coronagraphic optics which masks the reflection of the solar radiation.

BEOBEBEENT— Y E2RETLLETEIRFETHD I EEHDTEDETHRVA, 0
S ONDPREHRFEEND 5, /- DS OFEBRNT., HIEROKXKKICHENTHIBAKE W,
LM BEREED S LT, FHEESEIINFOPREMI CENTELIENRFEELT, R
HTHMEOHDHDTH 5,
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SMBY,. —EOBTOLI RERIZRE->TWEEDBNZS, 2, B<OREE T
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AT, FICFHERYE - KGRFEOMEN SRFRELZ#ERETTHS, LAl
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A ERE/NERE (10302)1989ML D E R T— 5 DB BRI
Compiling the light variation data of (10302) 1989ML

"KIBEED, AEZEY. RPEE?’
'mK B CEEH
" Youhei Ohba'?, Yukihiro Ishibashi*?, and Masanao Abe. >
"Univ. of Tokyo , ? Inst.of Space and Astronautical Sci.

Near-earth asteroid 1989ML, which is previous target body of MUSES-C
mission,was observed in 1999. The kinds of performed observations are
visible and near infrared colorimetry, the visible spectroscopy and light
variation. In this study we compile all of the light variation data observed
by four teams at various site. As a result, it is derived that the rotational
period is 19.236 hours, the amplitude of light variation at the zero phase
angle is 0.4 mag, the absolute magnitude in R-band is 19.23 mag and the
slope parameter is 0.12.

AFETCEIFEHNEMABERONKEZFEIE. MUSES-C OFEEXNRXHET
H o= EHER RN E(10302)1989ML 1T T A ENEBMOBRICEE L THRET
B, CONERBIT 1999 FICHATFHEZ NI HRMBEAF Y o R—VIZ&koT
ZHEGAL, BIR - AFRNTOSERIER. AIREBRARY MLEAG ENE
atf-, ERERI. BEHLOBRUIIL—TEHROHELTEN 4 TIL—T(F
#3% Tholen et al.,Weissman et al.,and Hicks et al)IC& > T2AMNS 5 AET
DE 29D T—2(HT—2 HIIH 5008 F 5N TULNS,

SHRELIETIL—ThoT—20RBES 1T, BRT—2OREBHES
ZlEotz, UTIE, REBITOTELGHETH D,

BEREH : 19.236+0.002 hour
A(0)=0.4mag
H,=19.23%+0.09 , G=0.12+0.05
CCTHRIER A FITHE T DHEFHR. AIXEIEA O EITH T HESIRIE.
GIIAEDMEBKRERERIAO—TNRSA—E2—¢LIEEhEZETH D,
TEROBERKLYLTOEENELNS,
AODELYRDONZNEREDORIKEALE(X, 1.5 LIk
Gqﬁ&ﬁ%ﬁmmﬁ%tmmﬁt;Uﬁiéhéxﬁbhw947m
C#
Hy DiEE. RETEZE 0.04 (ARY LA A TIECRITHESE) LREL
RONEREDOEZEE, 1800 m

Fiz 1996 FICEANT o REXRBADT—2 LHHhETIDNKREDBE
BAZEEEICH L THBMERICI>TWS 2 E, Sonh-BEEAE/NRE
DY A XS BERBOFEEFNRE SN IAEEAH LI LI o1,
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Change and current status of asteroid sample return mission MUSES-C

Ojgr B SHASEEF W F AP AERERa ARSI
OB SRR LA A

MUSES-C is an engineering spacecraft, which approaches and samples from a near-
earth asteroid 1998SF36.. It will be launched in Nov. to Dec. 2002. During three
months stay near the asteroid, observations with remote sensing technique and
sampling from the surface will be carried out. A micro-rover is used for close-up
observation of the asteroid surface. The spacecraft with the sample will return to the
earth in 2007.

MUSES-C I, SEHERR/NRED—> ([ZHE L, RE»LRABEZERL, #ERICHDL
Bh THRBREEKTHD. MEROEETIIRRRE 1989ML (Z1A]2>> T 2002 F4TH
B, 2006 EHIEKFRDOTFE Th o788, ASTRO-E O H EIFERBUC L b7 ) #HE
Moo, HEAEFE SN, FAE/NDKET 1998SF36 &7 o7 (a=1.32AU, e=0.28,
i=1.63deg. HxtEik 18.8 %, HERAM, A~ MVEIRH, ¥ X3 Tkm BRE & HEHIS
h5), PEEKEIE 2002 4F 11-12 AICMB A 5 BHICIVITH LT b, 2003 4 5 A
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SHIC L AREOBR LT & & bic, REI/PHAEERITT, Bt Ll 5WA
1 g #HET 2. £-FEITIE NASAJPL Kkb~wAf/rn—"—%2TL, A7,
EFRAESHERIC & W REOEHBRE1T O . NERERRE, FUESKHEEICLY 2007 4
ICHBERAT T ICBE L. R 2 AN AR HIRICEIR S D.

BEE T, RREFANEESN, EBERRR, BOIERRREFET L. Bl
HEE Y — IR RV T, KX ARBhAZEWE, RBRSED LN TVDS. ARIOHEOEEIC
EbiroTA— Ry T OETOEES, ERHEICH, BROBHRE, BHUHRRZEOR
EAMELAY, BERRBLAEENMTOA TS, SR REDPERFEDN L 7+57 T
BODT, ThEEETHOOM EBERMSEETHY, ZHIZEISNT, Iyvary
F U AR A RAAITREET 5. SRR ISR b KT A TR
DIFEF Nz 5. MEEZORERELZED L L L bIZ, BEAM, A7 MAREDOH
ENBET, FFEICBROBHEZBBEO LY. SERDOA Va— e LT, RER
MOLIAEEN LY 7T AT ARERRY, £X0OT7 T4 METAVOMALT ARG
thEND. BESNAY LV ILOSEEIC OV TIRY Y IASHITRNERESR (AHER
ZEE) KBOWTRESATEY. —ROWEBKROAFENT CICERS L. .
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Search for organic molecules in the Earth’s middle atmosphere by submillimeter spectroscopy
Earth Observation Research Center, National Space Development Agency of JAPAN
ORyosuke NAKAMURA, Shunsuke Ichizawa, Sho Tsujimaru and Makoto SUZUKI

Submillimeter spectroscopy is a very powerful method to study planetary atmospheres.
Minor species in the middle atmosphere can be traced by the emission lines and we can
retrieve the concentration and altitude profiles from the line intensities and widths. Actually,
several submillimeter telescopes observed the increase of HCN concentration just after
Leonid meteor shower in 1999. In this presentation, we examine the possibility to detect
organic molecules in the Earth’s middle atmosphere by using Mt.Fuji submillimeter-wave
telescope and ASTE (Atacama Submillimeter Telescope Experiment) prototype telescope.
Such observations have potential to discriminate two possible sources of organic molecules,

i.e., injection by cometary materials or diffusion from the lower atmosphere.

W EEEBICL ZEEBNICL - T, BEE EH2 S HHEICHFET 2 KROMREFARL Z &
NTE D, HERIT, EITIVEFEBTRERSL AV ¥ & o LB ERED S VBT OBMIAS
THRTE, Lo L, Bk o CRIEE I 9 — 2 2 2 KOEOT 7 3 1) g, K
AREOV L VEICEREINL L )IIL>TETWL, 29 LABNEBEZFHT AL I LT,
INVEZHREONILHUERTEHRE L, ZOMEEH 225 I LD TRICE S EMEINS,
EBICHEEDO L LEHEEREOE, JCMT - CSO t\vionT 4 - <o+ 7INTEOY 73 ) ke
HET, PBREHDO HCNIREO EAPSBI S TS, TOHSK %, #1EK D Biomass burning
Lo THELLEBYOWHIZL > TEHBTAZ EIEEHE LY, LA, NV —EHEBEOEIZIER
TEDFEI R SN/ CHON (I TF(A B TR SN - EEE)FAE L, EETBARICHE
WMEiE Lo EXDDOHPHKITH 5,

) LA AT 5701213, VS DERTHEN T — 92X LEL 25, FHERSE
EEBERBUN 7 — & BT & — Tt BRFEHAT— ¥ a VICBERI LT 7 I VAR
Bl & SMILES (Superconducting Submillimeter wave Limb Emission Sounder) ® 57— %
o, HARTTROFEE - GETO 77 A VEENRT L7200 7075 A% RELTY
o COTUTFARICAL, WIERICHBETERICRAHADOY 73 ) EEEiEF HW T, &
BARRPUHFETLIEBYEIRET AL TEDLDE ) 2RI T 5,
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Possible origin of glassy spherules separated from
deposit in water tank of the dome Fuji station,
Antarctica

SR (LIER#MEN), HEE— GIKH), BL#E— HHEX),
BHST (FlPkRAKET)

OT. Fukuoka (Rissho Univ.), Y. Tazawa (Kyoto Univ.),

K. Nogami (Dokkyo Univ. Sch. Med.), and Y. Yokota (Aoyamagakuin Univ.)

Glassy spherules had been separated from deposit in water tank of the dome Fuji
station, Antarctica which was collected by the 37th Japanese Antarctic Research
Expedition team. Their chemical composition shows high Ca contents with low Si and
Fe contents. The C1 chondrites normalized REE patterns show fractionated patterns
with higher La values. Similar glassy spherules found in Hungarian strata. The
possible origin of these glassy spherules will be discussed.

BEITRBEIC & o THHE X - T8 F — A FujiZk b DA HREKAE P e B 121
EBOBR LT T AEHRRAELET L. Zh o T T AEERNOFERLFERHK X Ca
GHENE L, SiORUFEHEVFRVEMEZRT. C1aY FI74 MEADETH
¥AL L72REEN Y Y iZLaflinsEm Wi b L7238 % v &R Y. FHEEWEICFE TS
BIr, AVSEOBSTRIIREE N2, NUH) —OHBRICARWHINLTNIAE
BB DALZHAS, EDOTELLTWAIE2EETLHE, RHRAHNTH S,
BACICIZBR L2 VB TH A, FEHILFEDOINIFTIE, TOL) ZWEORIEL L
T, TEZOEOTFEIFMEINTWRWERRF 2720, L L, ZOEEIRR
2y, MROANTIWELRDE) THA.
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Simulation of Space Weathering: Nanophase Iron Particles and Change of Reflectance Spectra

Off # KG(RKE), A EFEH KR, HiBiFE, aBREFECIRE), BHFINT TV ¥ K)

Sho Sasaki (U. Tokyo), Keiko Nakamura (Kobe U.), Yoshimi Hamabe, Erika Kurahashi (U. Tokyo),
Takahiro Hiroi (Brown U.)

In order to simulate space weathering, we irradiated nanosecond pulse laser beam onto olivine,
and pyroxene samples. Reduction of reflectance and reddening are produced more easily in olivine
samples than in pyroxene samples. TEM observation shows the formation of submicroscopic iron
particles, which were predicted for the cause of the space weathering.
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DORRIE, EBRMICIIBIE IR TR,

Frix, 370031 X0 A PDOEER
ROBFE AT —VIZHETH 6-8ns DSV AL —
YW LY, ¥ A MERMAEZEEL T, &
EMREMABOREARZ PV oL E AN,
BRABNORE TIZ, REAROKT & R/{LIH
A3, pyroxene & 1) olivine DH AN 5 H %L
LRTWVEWV) EELER %137 (Yamada et al.
EPS, 51, 1225, 1999), 4B & 512, TEM (EB&E
FRMER) B8l ATV oEELR
~72o olivine BEFEHE» SBDELL TV EKF
¥y 77y 7LT, B3 100nm TR %
fEY . TEM TEIZE L 725 olivine FLF D 1 AlZIE,
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Probable Leonid Impact Flashes on the Moon

ONNBIEA, FAHTALE, BIBEKXR (BEX)
M. Yanagisawa, N. Kisaichi, and K. Nozawa (Univ. Electro-Comm.)

We detected three flashes on the unilluminated part of the Moon's disk on Nev. 18, 1999 by
means of CCD TV cameras attached to two small telescopes (20cm and 28cm in aperture).
Lunar phase was nearly the first quarter. Observational site was Chofu, Tokyo (N35°39.2" in
latitude, E139°32.64" in longitude, and 70.4m in altitude). The time for the flashes were
11h07m46.2s, 13h54m26.0s, and 14h14m31.0s, respectively, in UT (no correction for light
travel time from the Moon to the Earth).

1999 4E 11 A O TR EREEBHIC. AEOKROE S % 0 20cn(F4) D ==— b
VARFEESEICE/  /a D W ATERVMITCE=F—BR L, O
28em(FIO) D 23 v MBIV VEEEICLT 2a—Y—(F3.3) LE/ 71 CCD A7 A
S5 %EY [FTOE=F —BREH — BT o 7, BIRIHURIEROEEFAA T - XS
(22 (dbi 35 BE 39. 2 4y, BLFR 139 FE 32.64 4y, #EE 70.4m) TH D, 11 A 18 A (A
10 B) I T X 572 3 EloEWFLz8al LT, '

3t BARARER (IST)  FEYehkioeheRn  Fetn (Hm.E)

20 BE 07 45 46. 2 #b 0.1%b sk PR A &l
29 B 54 4y 26. 0 ¥ 0.1%  FEFEK

23FF 14457 31.0 % 0.4 % R e E B RER AR
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LOEBSCRICER S, 2. 3FHORENLEIIIOAE 28cn OB ITBA 2K
LTV, 27 b 1 ODORAEN 2 EOEBTRIBREI SN TND I b /A
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Q. ETREOEBEANFTELIZIRRDZ I EMOFHLERETH DI WREEL RV, A
TEEOKENEREHIC L AR OWTITRET TH I, BIIEDO L ZARYTIA
THEEIZRES) S TR, T AU BR0A % aThHMTEEREREOBRE (HIEK &
AOMBOEVEHE L OCABRESRHIZZ EBRESATVD, HEIZ
L0, ERIEORNT, WFEREEDHBA~OERIZED bOTH DL
W, 727 L. BRI ) HEERIEN TWA Z LI ER ITET D,
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Video spectroscopy of Quadrantid meteors

OFA FEk, PR BR (&K - H),
PEC BB GRRER) . EER F (B

OToshio Tsukamoto, Yasuhiro Hirahara (Nagoya University).
Shinsuke Abe (The Graduate University for Advanced Study)
Noboru Ebizuka(The Institute of Physical and Chemical Research)

We observed the visible spectra of Quadrantid meteors by the use of video
equipped with Grism on 2000 January 4. Video images of more 10 meteors were
recorded at 30 frames per second, and the temporal variation of the spectra were
recorded. The spectra lines of Na, Mg and Fe were identified. We analyzed the
temporal variation of the spectra, the chemical composition and the structure of
meteors. Compared with Leonids, Na drop in the temporal variation of the spectra
was not observed in Quadrantids. The emissions of O and N are weaker than

Leonids.

MEDOEIWE DTS EEM L D BEAREFOBBOMAEL[BLIENTE, £
ML o THEWEOHBERHE L KT EDFICOHEEN TR TD 5,

WE, ETFF NI ATEHOREOBRMIZL), AT PVORBE{LEHFEARSL 2
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INLOERDPL LEAZEREHOTREWEIZOWTERT 5o



mm
X
&\

pe3

i
il
Yo S
i

B

K20004EUFEXENTRES

M NIENE ¥ 9N
CEUM— KITERF. KREAE,

WEEW, FHK. ZEFFX (NASDA)
KT, KERETF (MEREH)
AICHE (RRHTZERT)

DL, FAREE (FEK)

. T305-8505 HIE D ¢ IETHTFH 2-1-1

FTHAREEN REkFHLY T -
MR mIv va vty s —
ARIRHEENEE  Fillsti—

Tel: 0298-52-2406, Fax: 0298-52-2247

Email: JSPS2000@hope.tksc.nasda.go.jp




	KJ00007922606
	KJ00007922607
	KJ00007922608
	KJ00007922609
	KJ00007922610
	KJ00007922611
	KJ00007922612
	KJ00007922613
	KJ00007922614
	KJ00007922615
	KJ00007922616
	KJ00007922617
	KJ00007922618
	KJ00007922619
	KJ00007922620
	KJ00007922621
	KJ00007922622
	KJ00007922623
	KJ00007922624
	KJ00007922625
	KJ00007922626
	KJ00007922627
	KJ00007922628
	KJ00007922629
	KJ00007922630
	KJ00007922631
	KJ00007922632
	KJ00007922633
	KJ00007922634
	KJ00007922635
	KJ00007922636
	KJ00007922637
	KJ00007922638
	KJ00007922639
	KJ00007922640
	KJ00007922641
	KJ00007922642
	KJ00007922643
	KJ00007922644
	KJ00007922645
	KJ00007922646
	KJ00007922647
	KJ00007922648
	KJ00007922649
	KJ00007922650
	KJ00007922651
	KJ00007922652
	KJ00007922653
	KJ00007922654
	KJ00007922655
	KJ00007922656
	KJ00007922657
	KJ00007922658
	KJ00007922659
	KJ00007922660
	KJ00007922661
	KJ00007922662
	KJ00007922663
	KJ00007922664
	KJ00007922665
	KJ00007922666
	KJ00007922667
	KJ00007922668
	KJ00007922669
	KJ00007922670
	KJ00007922671
	KJ00007922672
	KJ00007922673
	KJ00007922674
	KJ00007922675
	KJ00007922676
	KJ00007922677
	KJ00007922678
	KJ00007922679
	KJ00007922680
	KJ00007922681
	KJ00007922682
	KJ00007922683
	KJ00007922684
	KJ00007922685
	KJ00007922686
	KJ00007922687
	KJ00007922688
	KJ00007922689
	KJ00007922690
	KJ00007922691
	KJ00007922692
	KJ00007922693
	KJ00007922694
	KJ00007922695
	KJ00007922696

