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Fig. 1 (Color online) Experimental set up for X-ray diffraction
analysis at photon Factory at KEK. Itokawa particle is inside
of the Gandolfi camera.

EINT—T V7 SN WOR T3 R O R sk
SPring-8 ICFbiAEh, KBRAFE (4 £+ ILAHRO
e 7 IV—7ic k0, X CT HolmafThns® (2o
BRI APNFEZ RN SN T HEDTELLEEIRS
N7z, FiWNT, RBHIRBE S Emom I RV F—
IR IR F bk, Box OBFFES )V — T s
e XA W7 X o 247> 72 (Fig. 1), TV F
W7 4 — XN AFITRFEMAMEIC OVWIAR LA L,
KO LDV E DX FEHF/ N X —v BB L 2, 0.1
Paf@EICHEER| T INIHV FIVT 4 — XA A S
T, 30~100 um OV A XD A + A7 W T 13k 2EEE) %
TV, bW 5T L XERBHIND, ZORKE, 1
EOWRTF » MR XFEEFT /S 2 =V 2352 LA TE
Be BIH/SZ—VIA A=V T TU— FCRBEIN B,
HFRRBIE—LFAVIADT /Y 2 U— 2 — K 2
ACHEft L XBTH 5, &I RO HSEOREE
Bho BT IVFEF—MICH AN, FTxdBE2A %%
RLTWb, HVEILVT o =D ASEHESEE, [Eirf 0~
SEOXHERETES, ZO/DEEED X5 W
% & THERIFR10~15 A\ Hah o KT K4 % R IR A T
SR BETER VY, WE2AZHVA L, #20A 0
HHEEE TRETSENRTELDT, K210 E
f—DPFA VTN E TICI000L, Lo/ NKERCE R
DR T O X MEH 2T\, 7 — X X—2{kL T
%

LA TO X MEIPTE R BT L, RO FEE
WES Ho G LIFA0MED A AT HRT OS> HRERK
YRR A EEA T BN TEZREL, ChHDORK
F D & SPring-8 T & AL 73 RHE D X B BT 5 #71 % 4T -
7= (Fig.2), COBMIEIH YV FIVT 4 — N AT HduES 5
ZET, HROHTVFEIVT 4 —AATDIERD N A5

HETHE Nov. 2012 Vol. 25 No .6« 337



Fig. 2 (Color online) Experimental set up for X-ray diffraction
analysis at SPring-8. The Gandolfi camera is modified to
have a long camera length for high resolution in diffraction
angle.
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Fig. 3 Electron-microscope image of a Itokawa particle RA-
QDO02-0013.
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Fig. 4 X-ray diffraction pattern of a Itokawa particle RA-QD02-
0013 taken at photon factory of KEK.
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Fig. 5 X-ray diffraction pattern of a Itokawa particle RA-QD02-
0013 taken at SPring-8.
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Fig. 6 Electron microscope image of a cross section of the particle
RA-QD02-0013. Abbreviations: Ol=olivine, LPx=low-Ca
pyroxene, HPx =high-Ca pyroxene, Pl = plagioclase, K-fd =
K feldspar, Chr = chromite
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Fig. 7 (Color online) Average olivine and low-Ca pyroxene com-
position of Itokawa dust particles 1). The composition is
within the compositional range of LL chondrite meteorites.
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Fig. 8 (Color online) Formation model of asteroid Itokawa.
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Abstract

Hayabusa spacecraft has successfully recovered many dust particles from S-type asteroid Itoka-
wa. We performed analyses of these dust particles using synchrotron-radiation X-rays and elec-
tron microscopes and found that the asteroid is a very primitive, chemically-unfractionated body
that formed in the early solar system. After formation as a 20-km size body, the internal tempera-
ture increased up to approximately 800°C and slowly cooled down. The present Itokawa is an
asteroid made of broken pieces of an inner part of the pre-existing larger asteroid.
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