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MR OBEEE (330) : Theoretical and numerical studies on the evolution of the interiors
of the Moon and small rocky planets were performed on the basis of the consideration about
the variety of raw materials of these bodies by using a model of proto-planetary disk. A
series of cumulate rock layers, formed in the early Moon due to cooling and solidification of
a magma ocean, should have overturned toward stable structure. During the overturn
process, Mg-rich olivine cumulate likely becomes to melt again, which is consistent with
the exposure of Mg-rich mafic minerals on the lunar far-side. The present moment of
inertia factor of the Moon is explained by the density profile after the completion of
overturn. Recent spacecraft data shows that Mercury has a significantly reduced
composition enriched in sulfur as well as E-chondrites, which is consistent with our disk
model, and also has a thin silicate mantle with thickness less than about 400 km. We
performed thermal history simulations considering such a new structure. It is suggested
that the liquid core of Mercury is thermally convective until present, allowing dynamo
action producing the intrinsic magnetic field of Mercury.

AT TE B (GHEHAL - 1)
[ERe SN e & it
2010 45 1, 600, 000 480, 000 2, 080, 000
2011 4R 900, 000 270, 000 1, 170, 000
2012 4F 800, 000 240, 000 1, 040, 000
AL
R
g 3, 300, 000 990, 000 4, 290, 000

U C /PN s

B O 5F - H - HEREER S - BERHERE Y E S
X—U— R A, v~ F—T v, v ML= R—F— = MR, KR, B
1B MERE=R



1. WFFEBRAE 4 )OS 5t

A o« KE - KEIE, BEERBRENETOE R
FEE IR T 7D 0Mm O TEER
WrgExtg s L TESITbinbd. ZhH DR
IR CNENRRICH 2 72720, ERE
BB BEE TO, NEELOEN % BE |2
BOTWLEEZLNENLTHD.

BRITOFNED [h <) BEOKER, A
DM & EIT, FEFFICHEOWRETT T
<, BRI V—H—DT A VAL —[EED
EAICHLEHRBEVWVRHDIZENBRAESN
7o, T ORERITA OBJRS BRI REL,
I T D KB O R EMENFIE L,
Lt 2 AERO Z < IR S
T2l L ERSRIBLTVD.

A NS OFERER 72 BRARIX, ~ 2/ ~ A —
Ty ETICESLS . 2k, ARKEE
S~ <At —vx O mbERIZ &
ST, BEVWRHRAEZE, M2 b FHak
Zho—HOERENMELNTZ & &2 TR
T5. A~ ~F—T % ORIL, 5<%
FANLIN TV A REAEER OB REZRIC
EDAHAEETTLVEEZ DD TEANTHLS.
LU0 s, o Eb) TRW~ /<4
— X DX DR RTITIZIE KRR H
HpNEZDEEZBN, TOFEFETITADFEK
BT B3 2 RSO E IR RE O FE R FRIME 1
B G AN

VI A = VORERENEZ D L,
FEofREE & HICk Y Fe [CEREM NI
FEBICHERE L T < 729, LENE S EEET
TAR IR L E 7o bl g DR S
5. AOREOIENFMEOKEIZIE, ZOR
WER~ YV MVLFERED A — R —F —
(BB ICL D ETHIENALEREIND. FE
BE, “EHORIARRE DA% e Bam & O T8
IR A T &, A~ ~A—T v D
BEM 2 EROIZ L > TR EINDARE
EALFRE X, $% 10 HEDOEM A 7r— LT
F— R =BT, 20 EH TR
YA DKFEY A KT LR EFREIC/RD
ERBELOND. ZIUCERGRORTEE & HhER
WY HOEREZET 5 E, AIZiFE—0 Lk
Hiitk & PR A C, HEFFnTE SR
VPR RE 2R CICIE R A b T b3 & TR
ahb.

~ A= OERICES v b
DARLETERE DR E T DA —N—H—
1L, AT TR, EREE—MRIZHAENY
FrEnD. FRONULORETH L KE L KE
IZBWTIE, AR~ Y M F— R — & —
UINBIELERDLINBAE A L6 LizH
BEMEN D D, FEBITARITB VT, Bk
BRI CHB @ ESTY 7 L — 2 —4FERITH
BAREWNALN, b F— =X — T
EERT L1 L. 20—k, RIKICk

ST, YA ARLHEINEE, BERERIE LD
W71, ~ > MVERORENHIRE IR &
IR A B OERBMEMER FeO RER Y,
Fix ODFRMTENN RS DT, ~T~AF—v
¥ U OEAGIC X D R BT RS DR &
ZDF—=N=F = DRBBRIZENDEH D &
THREIND.

2. WFFEEOHEHBY
AKWFGETITA - KE - KEZNEN DKM
TIERBITD, v ~A—v ¥ OEIZEL D
REFEACFERE DR & DA — " —H —
ATOWT, FUE 72 & QNS BRI &
T 52t 2RARD. HRIKDOES) - #i)E -
REALAL - BIGFEOBEAFORET —Z Iz,
WEME SR 2 E B —>2 & F 2N E
ks —dE o REE (K2
Beppi-Colombo 2014 4&J& [El#4T L7 7E,
A 12015 FUERER, KA 2020 FHiRE
FEEMRET ) D5, FrLnT —% OFRAR
TRRBRICEBRT D Z L2 BT,

3. Mo Ak

(1) HEMEETV 7

REEE D MAICHEEL CEXERME
DR TTIREEZ 2 ba— LT 5 Y
& H20 Doy Rl R 2 B8 L7z FUh e
AT LR BN, A - A
et~ 7~ « &EMOKE TR SR ET VI
HSE, A KB KEBODVIT~F— v
N ED S DHREPE 2 E RIS 5. 2
DHELERIZ~ Y M —R— " — L Dfi
WO DERGMZ 52 57200 T, B
EWFIE & A& RIKO N gL & b
KT % BRI A 95 .

(2) EHIEL D MRS & RFIBAR ) E M
DOFH

< M —R— =~ T~ —
¥ U OEFERIC, BV —/L Tl %
ETREND. LD o TARWFZEIZA RIKN
D WIE AL o 56 S I BER RO LK & -
D, FlA—nN"—— O REREND
KRB - 2R PN A Y5 M % BREm Y
RTPINE, HRIEOREMIE, EHE, FiF
FLRR S O A 2R T2 <, b
DODHAEBREEOTEHED —DIZHEINT
VN D PN AR I R AT LT ) ) 7 B AR ) S A 4
5.

(3) LEEEFEMT 7 a—TF

~ v ML FERE DR & F DA — N
— & = O, BERIEOFFOFE A~ OS5
WEoTEDOEITENTLO0EHFHD
ZEizkv, A -KE - KEFETTRL,
BRORAEKE A B T R E — i O N
(DRI IS I RE 72 I L 215 5.



4. WFIEEE

() $pETV 7

IR EZMBRICB T A2WERSERIC
DONWT, HFEaT L0 A & ILR
RAZZE Lz 1 ool Rt T V&
FAWTHENT LTz, FRICHFEMSERERHE~D
MAFERE, REBEREIZISC TR Z
XKBlL, TRZEFNEMSL LIk &L
THLIRIC L DR 2 5t R LT,
FRfERE LT, £, RNAFAIXELT
MEEDRREWIEERIBHENEND. Th
IR PEIE BRI NS D 2 E A B L T
W5, — BT A BEOFEEX, o
FEaT7TOMAEHENARKEVIEENEL 2
L. ZTHESFEaTOMEBENSRKE
FE, LRGN IR T AR RA
L, BEREZRBR UGS T 27 1 BRE
DEEEP/NEL2BT-DTHA.
ZDOEIRNRTA—=ZOFPMNT, KB
R L CBIMICE 2 b5 RS & (~
0.01 KFHE &) M MmE 7 A B O 715
ZREIBFICHIAT A Z L DOTX MR ELN
7.
ZDBEEN O BREFMEDOEMRETIZ,
AT E AR K 43 O 38R 72 AR 0 5 1)~ D
BB Z 5. MBI iROEVEE 2 52
727 o T2 B R 3 g O Ic B Eh L,
RO NARET D Z & THBICHR{LE T
EORARNELD EEZLND. Uk
IKE - HiER - KB DO~ MO Fe0 55 &
DEVPFHATEX A REMENH 5.

2) =7~ - A= ¥ rOEIZ X 5 RERE
W & A —R—F—

A~ ~F—2 % OB FEAEILIZEWTE
i S B IS O EE, LSRRk, TR AR
PHE L7, 5AFEOBTA AV SGI TN
HANHEE Y 7 b o = T, RIEEE RIS
KU TIXERT — & LA LW, 5
BRI 2 O L CHERL 24T - 72

VIR F =X COPHEKRRESICH
F RS T, FESRIMEOEITICE, EEIE
CEEN EHT 5 E ISR E R R EE
ENER SN, 20 bHEMICREL bh
DA — R DRI A — X, A D
FE LD LI EN D ERER I

F7-, REERBEN, ETFRAR LICH
R A — "= — o LT3 E OE M RER
RO, FORE, WO D
HRE LTS, BHMEICHD TEVERNS DR
7o, ZhUE, fESOBIC X D EEEDOKIC
EoT, ADOEMRERN TN EE —FRERL Y
LHOPFNNENZ L ZFTHHTE, 2B
K a FEio 70 A NS S DN FFAR S b,

S5\, Eb L7728y U & & AR E & (%
FELCWB EREL, IRENMMERDZ. £
OFER, FEdb o b7e TR LR E 2R T

HKOREENELD RN RN, 2
DI TR O O EFATE, T
Bl T K o THEERLASAE C 2 fTREMEN
BN E BT, ZHUTH OFEITHELE
T A EGE R E D Mg EE A O LD
BUAKE R LA TH 5.

(3) I~ ML EAETHKEOEGE
2012 412 /K B AT MESSENGER 0457~ )
T =X BB S, KEDOF A BIE~ 2 bV
JEDIE S BNREROHETE L0 D THL, [[
FEICHICIZREOMENEENTWVEH L
W ERHALNC R T, HBEIIAEETY
ITINSDEZERLEARICEET S.

IHERD ANTKE~ Y bR O K
i alb—TaraiTolc. TORE, K
BEAABEITAMICm 2, SIS oK%
BETEZDN, BMREDORZ L > THIEH
DOWHINBHELT L, B O X EB) B HE £
TR DT 7R A 4372, ZHUTAKENZ
A FTERFBROEAHEZALTNDSZ & &
N TH D,

5. ERRERLE
(BFFEAREES . WFSE 003 M ONHLEERFZE 3 12
=Y

UEiEams) (B efh)

Ol &y, AR £, &F K, A#Eto
EFO IR ~ET 7 AER K OVER, i -
B N(AARZBER TS, Aunl, 21,
57-63, 2012.

@Sasaki, Y. Takehiro, S., Kuramoto, K.,
Yoshi—Yuki Hayashi, Weak-field dynamo
emerging in a rotating spherical shell
with stress—free top and no-slip bottom
boundaries, Phys. Earth Planet. Int., %%
v, 188, 203-213, 2011.

@ Kimura, J. Kawamura, T. Morito, H.
Morota, T. Honda, C. Kuramoto, K and Okada,
T., Sublimation’s impact on temporal
change of albedo dichotomy on Iapetus,
Icarus, faid v, 214, 596-605, 2011.
@ORBHIR, AR £, fth 18 £, THEERE
ORI D 10 ) MRt - 56— By, i -
- N(AARBER TS, &Aszl, 20,
349-365, 2011.

(®Tanaka, S. Mitani, T. Iijima, Y. Otake,
H. Ogawa, K. Kobayashi, N. Hashimoto, T.
Hoshino, T. Otsuki, M. Kimura, J. and
Kuramoto, K. The Science Objectives of
Japanese Lunar Lander Project SELENE-II,
42" Lunar and Planetary Science Conference,
HHi7e L, paper#2778, 2011

O x KT, MIEE—, K #5r, AKX
=+, bSO L, T LS 2




L 7= [mdR ek P I MBS 5 95663 & 1 )€,
HF 29 B, #EEe/R L, 211, 2010.

(Fa%R] Gr224)

O Lpgs, B £, Eixmefks FFo
KB OIS & Bt b, HiER 2R B
A RE 2013, 2013 4F 05 H 20 H, HiEA
t (TEEH)

@Tanaka, S. Mitani, T. Otake, H. Ogawa,
K. Kobayashi, N. Hashimoto, T. Hoshino, T.
Otsuki, M. Wakabayashi, S. Kimura, J. and
Kuramoto, K., Present Status of the Lunar
Lander Project SELENE-2, 44th Lunar and
Planetary Science Conference, 2013 4 03
H 18 H~20134 03 H 22 H, The Woodlands
Waterway Marriott Hotel and Convention
Center (USA)

@Kimura, J. and Kuramoto, K., Formation
of a conductive core, grooved terrains,
and strongly differentiated interior of
Ganymede due to dehydration of primordial
hydrous rock with implication for the
dichotomy from Callisto, European
Planetary Science Congress 2012, 2012 4
09 H 23 H~20124-09 H 28 H, IFEMA-Feria
de Madrid (Spain).

@OAKF 2, AR £, FT=ATRHNHOHEY
P AKVER 23 & 7c & T @B TE Ak & HUlfE 5 T
i, HERERER A RS 2012, 2012 4 05
H 20 H~20124205 A 25 H, kA vt& (T
HET)

©OHF F, =Rk, KEAE, NIFE,
INIRIELEE, BREHE—, RBAKIE, 2B
REE, KA =, B £, EHEA,
WM H R SELENE-2 DO BLIR & Blpi#H
FESS OB IR (2), HERRERZHEA RS
2012, 2012 4 05 H 20 H~2012 4£ 05 H 25
H, WA vt (TZEMN)

(®Tanaka, S. Mitani, T. Iijima, Y. Otake,
H. Ogawa, K. Kobayashi,N. Hashimoto, T.
Otsuki, M. Kimura,J. and Kuramoto, K.,
Overview of Candidate Instruments On Board
the Lunar Lander Project SELENE-2, 43rd
Lunar and Planetary Science Conference,
20124F 3 H 19-23 H, The Woodlands Waterway
Marriott Hotel and Convention Center,
Texas (USA)

(MKimura, J. and Kuramoto, K., Dehydration
of primordial hydrous rock in Ganymede:
formation of the conductive core, the
grooved terrain, and the contrasting
interior from Callisto, American
Geophysical Union, Fall Meeting 2011
2011 4 12 A 5-9 H, The Moscone Center San
Francisco (USA)

(®Sasaki, Y. Takehiro, S. Kuramoto, K.
Hayashi, Y. Y., Weak—field dynamo

emerging in a rotating spherical shell
with stress—free top and no-slip bottom
boundaries, AGU Fall Meeting 2011, 2011
£ 12 A 5 H the Moscone Center, San
Francisco (USA).

®Kimura, J. and Kuramoto, K., Turning
point in differentiation history between
Ganymede and Callisto induced by
dehydration of primitive hydrous rock,
EPSC-DPS Joint Meeting 2011, 2011 & 10 H
2-7 H, La Cité Internationale des Congreés
Nantes Métropole (France)

OAFR 2, B £, BEROKHEENT O
MIBAER D S 72 630k s s, H
HRERER S 2011 R, 2011485 H 27
H, WA vt (TZEMN)

AR £, KAEXIE, H - BEEXEOR
¥ EEEE ORBREEIZ T T, HiBkEKE
By A 2011 K2 (FRFFEE), 2011 45
H26 1, BiEAyE (T

@ # R, WMIRE—, AR £, K ##
Iv,  [EERER MHD & A - E %4 2 WIS
D, MEKERERFES 2011 F R,
2011425 H 26 H, HEA vt (TZEMH)
OLEEE, wH M aR £ FBlRHo
R R RN OWEIR G, HERZKE R
SEA 2011 AR RS, 2011 4E5 A 23 H, %R
A vt (TEH)

@Sasaki, Y. Takehiro, S. Hayashi, Y-Y.
and Kuramoto, K., Weak-field dynamo
emerging in a rotating spherical shell
with stress—free top and no-slip bottom
boundaries, CPS 7th International School
of Planetary Sciences, Seapal Suma (f#7=
), 201141 H 10~15 {H.

GHEH &, RE—, =78, KEAE,
AT, NRERT, fEARSIE, 25 4,
RMLER, AKF 3, BAR E KA EEH
B SELENE-2 D fitikie, HARERF
2010 SERKZilEH S, 2010410 A6 A, 4
BRY (GdE).

(®Sasaki, Y. Takehiro, S. Hayashi, Y-V.
and Kuramoto, K., Weak-field dynamo
emerging in a rotating spherical shell
with stress—free top and no-slip bottom
boundaries, The 12th Symposium of SEDI,
Study of the Earth’s Deep Interior, 2010
7 H 18 ~23 H, University of California
(UsA)

Tanaka, S. Mitani, T. Iijima, Y. Otake,
H. Ogawa, K. Kobayashi, N. Kimura, J.
Kuramoto, K., Science Objectives and
Candidate Payloads of the SELENE-2 Lunar
Landing Mission, 38th COSPAR Scientific
Assembly 2010, 2010 &£ 6 H 15-18 H, Bremen
Exhibition & Conference Center, Germany.

@A e, AR E, FIARERMRICET




HHEANDORE, B, @k Ba¥ls iV
KB~ RS, HERSE B FE A KRS
2010, 2010405 H 28 A, HEA v+ (T
) HRFREE

QAR F, /I BIE, KB %i&, A - EiE
EENT O, B, #b, ¥4 FI7 %
HiER 2R R A R4S 2010, 2010 4E 05 A 26
H, #EA ¥ (TEH) HEIEEE

Qe = R, MIEE—, WEN, AR =,
BRI B LS RS S AR L7
fnEkik IS BT 2 998645 & 1 -, 2010 4
05 H 25 H, ®WiEA vt (THEMN)

AK 1%, AA £, HEHEL, HOWNE
BGELTTS - MR E ) E TR & K RIS Bk
I ~omr, HWERKXERPLEAS KRS
2010, 20104 05 H 24 H, #8EA vt (TIiE
)

@M B, EH -, =8 Zld, K A
N A, AR ER, AR E, AR
£, R EAFE SELENE-2 Bl
DRFHRIL(2), 2010 4505 H 24 H, FEiE A
vt (THEH)

(XE) G111

O_AA =, THERBERZAM) 5 14 3 Hh
EROFEA & KRR - MFEDO IR (p.165-173),
#0831 B OKBAOKY L LEE (p.
361-370) , Box 30.1 7 77 —®iEH| (p.
370), % 32 & BE LA (p.371-386),
2010

6. WFITALAE

(D) AFgEREH

A4 2= (KURAMOTO KIYOSHI)
EHEE R - RFEPEER AR ERT - 2%
W78 3% 5 - 50311519

(2) Wrge sz
L

(3) HHEAF IR

¥r)JsBE.— (TAKEHIRO SHIN-ICHI)
TERKRS: - BePRARATIFSTHT - HEH TR
WF7e& %5 30274426

Q) WgeH 14
B (FUKUT TAKASHI)

JEHEE R - REFBeEART - Bk

ZEEMEE (ADACHT TOSHITAKA)
ALHEE K5« REFPE#FPE - Bidk




