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The Hayabusa return sample curation in JAXA and the first international announcemen
of opportunity of research
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One of the main goals of probe and sample return missions for small solar system bodies is to reveal the nature of asteroid
and eventually, to understand the formation processes of asteroids as well as planets. A great advantage of this approach is t
evidences of asteroids/planets formation processes are provided directly based on materials.

Both asteroids and planets are thought to be formed from smaller objects called planetesimals. Thus, if planetesimals ha
some degrees of inhomogeneity with respect to, for example chemical compositions and isotopic abundance, objects made
planetesimals may have a similar inhomogeneity. When we can observe such an inhomogeneity in the present day asteroids
may be a clue to reveal the formation processes of those objects.

Here, we evaluate a possible degree of inhomogeneity inside of asteroids using a formation theory. First, we consider the pla
etesimal formation. Formation process of planetesimals is still under debate, so we employ three different models: gravitatione
instability model, turbulence driven model, and streaming instability model. These models provide different sizes of first gener-
ation planetesimals. Second, we model the formation and growth processes of asteroids. We assume that small asteroids we «
see today such as Itokawa and 1999JU3 come from a larger body, 20 km or 100 km in size for instance, and they are fragmen
of those larger bodies. This implies that the small objects may inherit the inhomogeneity in the large body. Thus, what we neec
to evaluate is the degree of inhomogeneity in the large body. Based on a standard formation theory of asteroids/planets, 100 k
sized body would be formed by collecting material within about 0.01 AU in distance. Since this length is about a hundredth of the
semi-major axis of the object, the degree of the inhomogeneity in the body can be as large as one hundredth of the inhomogene|
in the solar nebula itself.

The estimated degree of inhomogeneity should be compared with observational data, which will be obtained by space mis
sions such as Hayabusa-2. If we can find the inhomogeneity with a high precision measurement, it would tell us the formatior
processes of objects in the solar system.

goooo:gogo,0on0obo,oooao
Keywords: asteroids, internal structure, inhomogeneity

1/1



Japan Geoscience Union Meeting 2012 ~® ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P“ E

Geoscience
Union

U02-P03 go:booboboobo 00:50 210 15:15-17:00

00/0000000 107P/Wilson-Harringtonl 0 00 0 0O O
Photometric Observations of Comet-Asteroid Transition Object 107P/Wilson-Harrington

00000 »*,000000 Y,00000 YL,0000L,00000 L0000032,0000030000044000
00 °%500000°600000 %00000¢%00000°%500000°%00000°%00000°%0000°¢
URAKAWA, Seitard"*, Shin-ichiro, OKUMURA!, Kota, NISHIYAMA', Tsuyoshi, SAKAMOTQO, Noritsugu, TAKAHASHI',
Shinsuke, ABE, Masateru, ISHIGUR®, Kohei, KITAZATO?, Daisuke, KURODA, Sunao, HASEGAWA, Kouji, OHTA,
Nobuyuki, KAWAI®, Yasuhiro, SHIMIZU, Shogo, NAGAYAMA?, Kenshi, YANAGISAWA®, Michitoshi, YOSHIDA?, Makoto,
YOSHIKAWA©

!pbpooooODODOO0O0O0,?2000000,%300000,40000,%°00000,°0000000000,70000,
8000000,°0000

1Japan Spaceguard AssociatidNational Central University? Seoul University!University of Aizu, ®National Astronomical
Observatory of Japafi,Japan Aerospace Exploration Agenéi{yoto University,®Tokyo Institute of Technology),Hiroshima
University

oo b oo oo oo b0 b uoooobobdg
00000000 00o00o0o000oooD0000DoOO0000DDOD0000DODO00D Uooooooooon
oboboboobooboobooooooooboboboboboboboobDobDooDooLoobboboboboboo
O00000ooooo 2000000000000 000000D 0O OMain-Belt Comets(MBCspp O 0000 [3]0
MBCsOOOOOOODOODOOUOOUOUOOODOOUOUOOoOoooDoOOooOoOoOooooMBCsOOOoooooooooo
0000000000000 ooooO0oo00oDO0D00DO0DoO0oDo0oo0DOD MBCsOOO 600 MBCsOOO
goooooooooobobdddddodoooooooobobobboooooboobobobobbbbobboboo
good0ooOOoooooboOoooooMBCOOOODOOOOODODOODODOODOODOODODOODOOODODOODOO
goOoo0oo0obOo0oO0obOoO0obOO00obO00bDOoobOOooOoOOobDOoOoOoMBCsOODOOoOoDUoOoOoOobOoUoboooOo
gboboboboboboooooooboboboboboboboboboooobobobobOobobOoboo
0000000000000 0000oo0000Dooo00000oooo00ooonoo 107P/Wilson-Harringtori{ O O
107P) D0 00107PO 19400 0000 00000ODOOOO00ODODODOOOOO0OODOOOOOOODOOD 4]0
0000000000 0000000 6% 000000000000 00000O000OO [(BloooOooio7POOO
o00Od0oOO00O0OO0bO0O0bDOo0obOO0obOOoboboOoo7POOCODOOODOO MBCsOOODOODOOODOOOOO
0000000000000000000000@O0O0000)00000000000000O000O107POOOO
0o00o0oooo0doooo0o0oooooU0UooooO00OooDooOUOooOooOooOo7PODODOODOODOODODOOOD
gooooooooboooooobuoooooog

0000oOoo0o0s5000000000 107PO00O0DOODOODOOODOOODOODOODOOOODOODOOODOOn
0000000000000 3100000000 0.297900 0.09930 0000000 [OODOO0OOOODODODO 40
OO00000O0ooonlo/PO00DO0O0DOO0ODOO0ODOO0OD 029790 0000 OODODOO 0.09930 00O
002)107PO00 0000000000000 0O000O0O00.2979000000.09930 00 0000000000000
0003)107PO00000D00OCO0O0O0O0D0ODOODOODOO 029790 00000.09930 000000000 OOOOO
000000ooooo0o4)00000ooooo(@o-107PODOOOO)SO 000000 OODODOODODOOOOOO
gO0o0O0O0go.09930d0bdnbfdbobooooonooDlo7vPO000ODOODOODODOOOOODODON 0.29790
gooOoodob oa4o00boUopo4000bO0bO0ODOUODODOOODOODOODDOOOODODDOODOODUODDOOO
gooboobogoboobooboobboobuoobooboobboboboobooboobDbOobDbOobobOon
0000000000000 2030 000000000000 00000000D000D00D00oOoDOooDOoooDan
gooooooooboboooooobuooooo

agoog

[1] Tsiganis et al. Nature 435, 7041, 459-461 (2005)

[2] Levison et al. Nature 460, 7253, 364-366 (2009)

[3] Hsieh and Jewitt. Science 312, 561-563 (2006)

[4] Ishiguro et al. ApJ 726, 101-110 (2011)

[5] Bottke et al. Icarus 156, 399-433 (2002)

[6] Urakawa et al. Icarus 215, 17-26 (2011)

googo:ooo,bg,00,oo0booboo
Keywords: Asteroid, Comet, Observation, Lightcurve

1/1



Japan Geoscience Union Meeting 2012 /6 9 ’

(May 20-25 2012 at Makuhari, Chiba, Japan)
©2012. Japan Geoscience Union. All Rights Reserved. Jgg‘;;gime

Union

U02-P04 go:booboboobo 00:50 210 15:15-17:00

000000000000000000000000000000, _
Geological features of a saturnian small satellite, Helene: implications to the characteris

tics of E ring.
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Recent Cassini observations have provided numerous high resolution images even of small satellites, which happen to reve
their full varieties in terms of shapes and surface appearances. We are working especially geological aspects of these satellit
because (1) there might be unknown processes working between small satellites and saturnian rings; (2) if so, understanding fc
mational and evolutional processes of saturnian satellites may hold important clues to understand those of Saturn system; and
small-sized bodies in solar system may have unique surface conditions as indicated by recent missions to small-sized asteroi
satellites, or comets. Also, comparatively very limited (or almost no) researches have been performed for such satellites despi
their importance discussed above. Thus, we are trying to unravel specific characteristics of the surface and internal structure
each satellite. We will present initial results of our carefully studies of geological features of Helene, which is located in the E
ring regions.

Helene, located at the Dione’s leading Lagrangian point and known as one of saturnian trojan satellites, is a poorly-understoo
satellite with no previous geological studies. Therefore, we first study comprehensive research, such as a shape modeling, cra
counting, and detail analyses of surface features. As a result, we find that these features vary widely by regions. For example, ti
leading hemisphere appears to have smooth surfaces with no small craters or streaky features, while sub-Saturn side of traili
hemisphere shows numerous craters close to saturated. Anti-Saturn side of trailing hemisphere has groove and a lot of crate
with the intermediate density. Interestingly, large craters (over “10km) are uniformly distributed. These crater distributions indi-
cate that the entire bedrock of Helene is quite old and that small craters of leading hemisphere are erased. We conclude E rit
materials have contaminated the surface of Helene’s leading hemisphere, which resulted in the depletion of small craters as w
as formations of streaky features. In addition, we conclude that streaky features are resulted from mass movements and are act
even at present time.
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