JLrxyy—=x
2020 £ (w2 %F)5A8H

Exp.-‘ore to Realize Eﬁﬁﬂ?{'ﬁﬁ%'fk
O 2T AT 70 B R R AR
= 35l ETASEA BRAS
”E%%%Zﬁﬂ EUASEARBETALLE 4EEAS
2020 £ (5512 &) BREAN FEITEAS

EIiIXRFZEAN SANKXZF
FRENIEFR IHKF
DNIKFEN REKRF
FREA B XZF

5 A8H(%)
9:30 #FXK

INERERERNIOSRS2  BRIMRBID Science EH/BIDONT

INBREFERMTOSE2]I2LH/NEE Ryugu(am 7)) DREFEIEIHRBREELED
F=ER XA, 7 A D DFF3ES Science(H ATV R)EFhRIZ 202045 A7 B(BAXRRE S5 A8 H)
[CHRESNELE-OT, BAMLELET,

WXDABRIERDBEYTY,

NEORE21DZYF A I THRASAI=/INEE) 20T HORED
BILLENDSRRENDRELHTEDHELRE

[RRE : Sample collection from asteroid 162173 Ryugu by Hayabusa2:
implications for surface evolution

1. #E

2019 F£ 2 A 22 H (EAREM)  /DEREZFERMIOSZ2ENRE) 207 VOAFFIREB M
ELTZEE 1 BOFEM (ZYF A I ICHEPILELz, 2V FH 00 DEICRGIN - B SR GEBE & H
B, AYFEOUBEICHEAFTEN-EAELASRAEHDEET, ZNERLE. ERRALTORE
DIERICAEFELTWEEZON SO REDFEVMER FNEN LA >F=ZenbmYFELT, £-IL
—B—DEREIL—F—BEYECL-MTHEDOROEZEIS. REVWVYER 27T VDORE
MA—FLDESTERMIZBIRICEELTVSIE, FN51E 30 HERTHDS 800 FERTDREIDELY
EARIC) a0 OREMEN., KIBIZEINBEETEBLTO(bon=CENHMYEL -, ZDHE
RIE VAV IEBEICRELYIKRGICHEET SHEICNM-CEERLTWET , £, Bl A
DORECEIFRBVVYEL T TLHEL ERESITHLUROFTAVVYELEFEL TSI LMD, ERES
(FTWRWVMELERES T -MEOTEADYMENRREIN L FINET,

ENHERREAFTHNEHEAREE LR
T101-8008 AN T HXMHHEEL A& 4-6 #1ZX//KVSS T+ Tel. 050-3362-4374 Fax. 03-3258-5051



2. AX

INFETOMNEOSRE2JTEBHRBIMNSIE VAV ORERIEIEHONTEY., AEO LS4
FOEEFHERINTOERBATL = TEORE2E) 200 DREERIT 5=, 2019 F
2822 B(BARER)ICE LEOAYFIIVERETVELZ R L EF2YFF OV DRICIEADN
EREN AT (ONC-WL) IZE>TREBSNZEBR TT . Z2vF AV LRIFISH RO fH DFEAL
RFLEEMEREDRODRASRAEFICE>T, ARLETTHECRED RBULMBAFHAEL LA ST
CEDNOMYELz, RIEFSNIZEBDZIFBELKELLIZIEN D, HELERVWVBAIFIXEEDERT
PHEDOEEICHBELTWZEEZZAONET , ZDE. BV LA SR F IV F IO thmzt
D2, ER10m OFEFEICELSY ., REICHIBELELZ K2 D K312, ZYF LI DRIETEYFA D
U EHEDBNFRELELLIZSEND, BV FA I LREFICED LA FAFRENEZL
TWW=EEBZONFT,

2/2122:28:51 BE 2.8m 2/2122:29:09 =€ 1.0m 2/21 22:29:117D Ei%

o

2/2122:29:17 S 3.2m 2/2122:29:27 5% 8.6m 2/21 22:29:49 FE 21m

1:ONC-W1IZ& o TRESNE-F1RI2YFHA IV DRIED) 297 O REOHF ., BRI E H
REE,
(QIAXA,. HREK. BHK, ALH K. L HEKR. FEI K. BHAK., &FK, ELHD)



By FHI VR
(2018/10/2)

syFHove Lt
(2019/4/4)

-0.05 0.0 005 0.1 0.15
2:3yFEYUMBREILIDBRDE., (A), (B) #vyFHIURI1(2018/10/2) &(C), (D) #yFH I
% (2019/4/4) D RETFRERFARIMILDEEDE AL, (A)(C)[FREFEZERL. (B)(D)IEREFTRARIL
ILDIEZEZERLTVS, REBOADF LAY FAIUM A, (OMorota et al., 2020 Hho—EeZE)

—ATERMLERAS, VoV T IRARXFETEOOFEL FRETEFE BB TIIHEFIC
FEWLWIENADLAODTWELEZ(HE 3) . AR TELIZIL—4—REENEL > TV L EEDED S
ZHMICEANTHDE MDD IL—EF—KYLTIZHAHIL—F—, DFYBERBITHENIL—E—DR
HIZRABEERBEDOKRSZHODDITHLT, LIZHEIL—2— 2FYENIL—E2—D AT EE
FUBLEFLLGESTWBIEN LMY FELIZ (B 3), COTEMD BEIC AV TIRAIEFELLT 54
NUMRHoT=CE REBDFRNIL—E—[E) 27T IREDHRIEAREESFTNZ BN D THY,
NENEFNIL—E—FEREO RN S RIZCDOON  MMTOFHBLFVVMEEZZBHSE-E
DTHAHIENDONYELz, REDOFESHMISEREEREFELSHY . £ FLWIL—4—LFWWIL—
S—HMBBRICZRENEIEND VaD T IVREDFIEARUMIKBIZEHMEBE-(TRIEIZES
LOTHY., TNIFEHB TR oFI=CEEZBRLTVWEY , COIEMN D BEITaT T T —FFH
[CRBIHEEL-BEIZHo1=EEZAONET . FELWIL—E—[FREFILASEISTHo DN T
LDLEDT. TRHREENGREFIEDEREHTE T HEATE, 30 HEMDL 800 FEDERKA
EESNEL= B4 BN DBERMNSHETESN VT IDEILRELEDH-LDITRYFET,

BYFE YU THRASNI=-HRBOMBR FIE. COXGEEDRICEREZIT-YEIEBSINTD
DTHAEEZONE T T BEMAOREICIEFEVVDERL T TEL ERZESTHLUEIOER
OWIEDHFELTOAIEN D BERES T TUWVELMEEEREZS IT-ME DI A DY EIERISI
rERFENET,



Latitude [degree]

150 180 210
Longitude [degree]

3:)a T IREDRKEFRARIMILDIEET YT, (ADEAL. (CDBRIFIL—E—F KT, NED
AFL BL B2 JL—4—[FaDIL—5—&YH EIZHEHZENDENIL—F—THAHEA DM
%, (©OMorota et al., 2020 M H>—EPHKZE)

(AL B
2

o
EEX10em~1m

¢

ATShNEAE i3 R GEZRIC
Biticsa SHEOHE o
- BRAOBE FEOHE +
e FEMT
> DEH
: +

EFICED
LomE

. ok

ﬁﬁiﬁ;ﬁ,’
t

- WA DEER
A TR

¥900 5% (MEEH) “
* %%Eﬁgﬁiﬂﬁﬁiﬂ%f\@ﬂtﬁﬁﬁ
. iﬁgﬁ\‘lt - gL S PIRE

HIL—2D

= 30 54F ~ 800 A5
OFREAB (LS )

4:-HESINF=Ya0 T HDHELSE, (OMorota et al., 2020 MH>—ERKRZE)



3. B IRER
X A1kl :Sample collection from asteroid 162173 Ryugu by Hayabusa2: implications for
surface evolution

£3%%:T. Morota*?, S. Sugita*?, Y. Chol, M. Kanamaru*', E. Tatsumi*>®, N. Sakatani’*,

R. Honda?®, N. Hirata®, H. Kikuchi’, M. Yamada3, Y. Yokota’®, S. Kameda!®, M. Matsuoka’,

. Sawada’, C. Honda!, T. Kouyama??, K. Ogawa®*3, H. Suzuki!4, K. Yoshioka!, M. Hayakawa’,
. Hirata!!, M. Hirabayashi®®, H. Miyamoto®?, T. Michikami¢, T. Hiroi'’, R. Hemmit,

. S. Barnouin®®, C. M. Ernst®®, K. Kitazato'?, T. Nakamura?®, L. Riu7, H. Senshu?,

. Kobayashi?,S. Sasaki*, G. Komatsu®, N. Tanabel, Y. Fuijiié, T. Irie?, M. Suemitsu?, N. Takaki?,
. Sugimoto?, K. Yumoto?, M. Ishida?®, H. Kato'°, K. Moroi'°, D. Domingue?!, P. Michel??,

. Pilorget?, T. lwata’?*, M. Abe”?4, M. Ohtake”!!, Y. Nakauchi’, K. Tsumura'®?®, H. Yabuta?®,

. Ishihara?’, R. Noguchi’, K. Matsumoto?*28, A. Miura’, N. Namiki?*28, S. Tachibana?,

. Arakawa®, H. lkeda?®, K. Wada?, T. Mizuno”?*, C. Hirose?®, S. Hosoda’, O. Mori’, T. Shimada’,
. Soldini”3°, R. Tsukizaki’, H. Yano”?4, M. Ozaki"?4, H. Takeuchi”?*, Y. Yamamoto’?4,

. Okada™, Y. Shimaki’, K. Shirai’, Y. lijima’®, H. Noda?*?8, S. Kikuchi’, T. Yamaguchi,

. Ogawa’, G. Ono?, Y. Mimasu’, K. Yoshikawa?®, T. Takahashi’®, Y. Takei’?°, A. Fujii’,

. Nakazawa’, F. Terui’, S. Tanaka”?4, M. Yoshikawa’?*, T. Saiki’, S. Watanabe?’, and

. Tsuda’?4.

< nz-n <00I0z2zT1I

Z3EME:1.The University of Tokyo, Tokyo 113-0033, Japan. 2.Nagoya University, Nagoya
464-8601, Japan. 3.Planetary Exploration Research Center, Chiba Institute of Technology,
Narashino 275-0016, Japan. 4.0saka University, Toyonaka 560-0043, Japan. 5.Departamento
de Astrofisica, Universidad de La Laguna, 38206 La Laguna, Tenerife, Spain. 6.Instituto de
Astrofisica de Canarias, 38205 La Laguna, Tenerife, Spain. 7.Institute of Space and
Astronautical Science, Japan Aerospace Exploration Agency (JAXA),Sagamihara 252-5210,
Japan. 8.Kochi University, Kochi 780-8520, Japan. 9.Kobe University, Kobe 657-8501, Japan.
10.Rikkyo University, Tokyo 171-8501, Japan. 11.University of Aizu, Aizu-Wakamatsu 965-8580,
Japan. 12.National Institute of Advanced Industrial Science and Technology, Tokyo 135-0064
Japan. 13.JAXA Space Exploration Center, Japan Aerospace Exploration Agency, Sagamihara
252-5210, Japan. 14.Meiji University, Kawasaki 214-8571, Japan. 15.Auburn University, Auburn,
AL 36849, USA. 16.Kindai University, Higashi-Hiroshima 739-2116, Japan. 17.Brown University,
Providence, Rl 02912, USA. 18.Johns Hopkins University Applied Physics Laboratory, Laurel,
MD 20723, USA. 19.Tohoku University, Sendai 980-8578, Japan. 20.International Research
School of Planetary Sciences, Universita d’Annunzio, 65127 Pescara,ltaly. 21.Planetary
Science Institute, Tucson, AZ 85719-2395, USA. 22.Université Cote d’Azur, Observatoire de la
Céte d’Azur, Centre National de le Recherche Scientifique, Laboratoire Lagrange, 06304 Nice,
France. 23.Institut d'Astrophysique Spatiale, Université Paris-Sud, Orsay, France.
24 SOKENDAI (The Graduate University for Advanced Studies), Hayama 240-0193, Japan.
25.Tokyo City University, Tokyo 158-8557, Japan. 26.Hiroshima University, Higashi-Hiroshima
739-8526, Japan. 27.National Institute for Environmental Studies, Tsukuba 305-8506, Japan.
28.National Astronomical Observatory of Japan, Mitaka 181-8588, Japan. 29.Research and



Development Directorate, JAXA, Sagamihara 252-5210, Japan. 30.The University of Liverpool,
Liverpool L69 3BX, UK.

T Affiliation from April 2020: Institute of Space and Astronautical Science, Japan Aerospace
Exploration Agency (JAXA), Sagamihara 252-5210, Japan.

¥ Affiliation from April 2020: Rikkyo University, Tokyo 171-8501, Japan

§ Deceased.

#Current affiliation: Mitsubishi Electric Corporation, Kamakura 247-8520, Japan.

$Current affiliation: NEC Corporation, 1-10 Nisshin-cho, Fuchu, Tokyo 183-0036, Japan.

DOl : 10.1126/science.aaz6306

UL

AEOHEEEEE

JAXA FEHEEMERR LIRIBY A—/L: isas-kouho@ml.jaxa.jp
RRAZAZREZRMRR EPEE|E A—/L: kouhou.s@gs.mail.u-tokyo.ac.jp
LEEBEXRFEBRNRERLIRE TEL: 052-789-2699

FEIXKRZAHLIE TEL: 047-478-022

B AR RTSE A TS RIL#R{Z TEL: 088-844-8759-8100-8643

MEKRE SMHILHR A—)L: yusukef@rikkyo.ac.jp

RIERPLEESRTEL#E TEL: 0242-37-2510

BERE BELEIRLHKEE TEL: 03-3296-4082




