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Optical survey of cometary dust trails with the Kiso Schmidt telescope
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Seoul National University’Department of Astronomy, Graduate School of Science, The University of Tokyo

The maximum size of dust particles contained in cometary nuclei is an important parameter to understand the formatior
and evolution of comets. Existing of cm-sized patrticles is confirmed by the EPXI mission when the spacecraft flew by Comet
103P/Hartley. In addition, the Rosetta spacecraft is beginning to take amazing images of Comet 67P/Churyumov-Gerasimenk
Obviously, in situ observations with spacecrafts are powerful, however, it is impractical to send spacecrafts to a number of comet
to search the size distribution of dust particles for each comet. Cometary dust trail is a good object to study this issue througl
remote observations. Dust trail is a structure extending along the orbit of the parent body, it is composed of dust particles larg
enough not to be blown off by the radiation pressure of the Sun. This structure was first discovered for eight short-period comet
by the Infrared Astronomical Satellite in 1983. Then, Reach et al. reported that dust trails are a generic feature of short-perio
comets based on the observations with the Spitzer Space Telescope. Although their deep imaging was sufficient for detectio
the field of view was not enough to examine the particle size accurately. In this study, we present wide-field images of dus
trails taken with the Kiso Schmidt telescope, we estimate the size of dust particles composing them, and discuss similarity o
difference among observed comets.

Keywords: comet, dust trail, interplanetary dust, meteor, ground-based observation

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

PCG30-02 £3-A02 FFRE:5 H 26 H 12:15-12:30

INREANZ ZOERNRICEET H098
Study of the opposition surge of Asteroid 4 Vesta

EANE 2 S 5K 3; B 22 3 R A4 & 385 Bl 2K % & IEE L

R IER S B RS

HASEGAWA, Sunad* ; MIYASAKA, Seidai® ; TOKIMASA, Noritaka® ; SOGAME, Akito* ; YOSHIDA, Fum? ;
OZAKI, Shinoby ; ABE, Masanad ; ISHIGURO, Masaterti; KURODA, Daisuké

LS HE i ZS I e R A, 2 RURRIT, 3 e TR B5aR, 4 SR, ° BN KRR, 8 VY IV KR
1Japan Aerospace Exploration Agenéfokyo Metropolitan GovernmentSayo Town Office*Tokai University,®National
Astronomical Observatory of Japdi§eoul National University

INRR 4 N A ZIRRR IR TONTHE/NEET, BB LLFAREN TV A/NEE LS o THBEETIREWVD, T
NEX T, (kA 1 ELLFORPEEIA TN TE ST, EIROMEN LKL NS EhoTz, 2T T, BREANZAZD
MM 0. 1R ICHRD 2 0 0 6 EDEICH VT, JAXA BT v > /S ZADRE FITRB E Nz 6.4cmDLAiEsE
X, AARNETHZERKLED 36cmOYE=ETE, Pl D FRKLED 60cmiZ[AZRE Bz 7.6cmPEiEsE, 7 AF A X
YDRAF R RKLED 60emBim T THDERTZ . 7274130 FRKXHICH S 200cmPEiEsi (b /i) & ENLT
KB R LR A FREIRIT O 188cmEE S Tyt #2175 Tz,

B OFEE, MM 1 ERH TR DN 5  RAENRDHER S NIz, BIREL T AHNZALE, ETIVTD
KEED 5. THWHEITEEDNZDO AN AL THE T bbb oTz, Flz, KEOEBEERZL DL EHNTE, MEHE
DNV 7 JE1Z 900-1900 [kg m?3]C H% T bbb - Tz,

F—T— RN, NAX, ERR
Keywords: asteroid, Vesta, opposition effect

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

PCG30-03 £3-A02 FFR9:5 H 26 H 12:30-12:45

KRR KU R K B /NS DS KA _
Exploring hydrated minerals on asteroids with ground-based observatories and spact
borne telescope
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The knowledge of hydrated minerals among asteroids is important for understanding a wide range of solar system formatior
evolutionary processes, and thermal history. Formation of hydrated minerals occurs in environments where anhydrous rock ar
water are together. The distribution of hydrated minerals in the main belt region is a clue to solve the questions of the homogeneit
of the solar nebula, the existence of heat sources, and how much mixing of planetesimals occurred. The presence of hydrat
minerals indicates that conditions in the past were more conducive to the presence of liquid water on small bodies.

Many asteroids are known to exhibit a broad absorption feature in the 3 micron band due to hydrated minerals, water ice, an
organics. Spectral range between 2.5 and 2.85 micron contains a strong absorption band of typical hydrated minerals. Howeve
this spectral range is largely obscured by the terrestrial atmosphere and we need space-borne telescopes to observe these fea
in detail. The Infrared Camera (IRC) onboard the AKARI infrared satellite has a spectroscopic capability in the near-infrared
(between 2 and 5 micron) with a high sensitivity. We observed 70 asteroids with the IRC, carried out in its warm mission phase.
From these observations, wide variety of the absorption feature of hydrated minerals on asteroids has been obtained. Especia
the peak region of the absorption around 2.7 and 2.8 micron has been clearly observed in asteroid spectra for the first time wit
AKARI. This distinctive spectral shape is considered as the evidence for hydrated minerals, and their detailed features var
among asteroids depending on the origin of the associated hydrated minerals.

In this talk, we report the observations of search for hydrated minerals on asteroids in the 3 micron band with AKARI/IRC and
other ground-based observatories, and discuss the distribution of hydrated minerals in the main belt regions.

F—T— R /NRE, B/KERY), ARG R
Keywords: asteroids, hydrated minerals, near-infrared spectroscopy

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

PCG30-04 £3-A02 FFR9:5 H 26 H 14:15-14:30

ﬁ%g‘;ﬁgcé &% CERRADMIFIKIAA 71 =X s, ZDX 2 MV AHIEKICEZE S %

HIV ki

The tidal I?/upture mechanism of CERRA by Jupiter perturbation,Moon hypothesis that the
mantle piece collides with Earth.

T % -
TANEKO, Akirat*

!SEED SCIENCE Labo.
!SEED SCIENCE Labo.

SETOHERA 1 = X O TR o BHICHIEREL & BERZFIHS 2 —H L7 A b=V —& h 5 7z,

1. AR DOH LA A= XL

L VFA X7 MG ML, F] & SR HIERE(EANOHHGEH T, THIBRODFE ] NOfE— R HEANDEZ TI

(). =VFA 287 M &2 H EVRIBFROERIRG &, <2 MV OMBRNOFE A I = X L2 RE L.

- OFRERE L I, GEHENTOEWTF IR « R—TOFERID, /NEEHNIBISERE N,

« Offi, FUREE L IR L7TzD? = REHEENC X 5 5t CERRADHE DR AL & iy 111 K % i,
(2). TEOREEEZHUGE: GI(F v A1 etc.)] TOMERT IR WIREE R RS 2 TadlcoR L,

« XML U Te KB A ADFHHEEIE, NG b FDE%RITH 5 0 (EEITIKFT 2) B2 K 5=TlHE,

« XXV MVRZTEF DA ZEKT BIRE T, HBROHEL EBURZFHHTE AV,  =HZIERT 272D 120 DI

2. ATEURGR DO LEHE WGt wxx VT A 2787 MR - M1 ssvs s v A 7 2 b A 2787 MG Gl xsxx

(0). AR DRJE S >/ LK E CERRADWIH A Z AL T Y RV vs b NEY A RIFIAE (A A= A LML)

(). HIE KR D@ 25EEE > > FERE L /U FEZE MI(12.4km/s » 36.5/F) vs Gl ELKfEZ4 (~8km/s:ix s « £ 30 )

(2). HZe T 3 )L F—LEifg> > MI(8.01 X 10°9J) vs GI(2.05x 10°1J), MI DK 256 EEHLE K,

(). 2R ERH « A Z A L>>E0 « K A0 EERT « A A 71 = XL vs U « Y 46 f=AFERT « (HIA=T"ATHE

(4). TZERFDOIBRDIRIL > > 50k « A - Hisd DB K G RNGS vs AR ML - < /<A —> v > a7

(5). HIFER 7 HIEE - RS SHIFT > HIEE - ~ > MVBRR (T L— ) A vs RIBEEE - #hi v - AT

(6). HDZK « HABROAZE S > @ U 72k & < > NIV THREIARTRE vs A DR ER DS A EE

(7). HOIERALE (HBRYEL - RE) % 60 - RE (about Moon  {izi&) vs= 3+ RE (2 3 2 OMRFIE)

(8). HUBRDOVEIGIEIS, 7' L— FEEFUEEL, WEREDfh JERATRE, TERCATRE, TERCATRE vs TERCRRE, TERCTRE,  TERCREE
HIERODMEL & BURZFHIHT 2 HORDOEH T, IVF A 287 MDY ¥ A7 > b A 287 MK D BN TV 5,

3. IVFAINT MREHDTNIR  soorssnnnnr THIERDGE | NOFE—IRIENTIEETH Do srsrksstns

(1). farii, HUBREEARED 70 % & D)L E OFHFIE (-5km) DL E T2 D2 Z AU EBGHY I D22 X %,
(2). fari, HHEROD 77 {RS (K 10%) DYl & 7o 2 K FEFENEAND CERRATEF OEZEIC X BBk <> FILAKHEL ,
TNE@WEITBTAVRE—DIRETH %,

<<hfiiiw>>C DRI, AIVFA 2787 DT KB H & HERE(EOFES IS 1R DOKE 7 FE & RIS TR D,
B2 12.4kmishMF DN Tze AR, v A7 2 A 237 M & O HIBROE(L L BURZFHITZ 5.

F—T—F: FIAREL T OWRA 1 =X L, KEHENC X 52 THuEOZ5E, WY S RE TR 7 O, < > MV
DHIEREZET H DB, 2 €— 7 2/ I B lR, H7S#E & 12.4km/s,36.5deg

Keywords: Rupture mechanism of CERRA, Transition of Cerra orbit by Jupiter perturbation, CERRA's rupture due to tidal forces,
Moon is formed by the Mantle peace collision to the Earth, Frequency curve showing a two-peak, Velocity12.4km/s,36.5degree
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The Multi-Impact Hypothesis

The Giant Impact Hypothesis
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Thermal Infared Imager TIR on HayabusaZ2: Initial Check and Future Operation Plan
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Separation of effects of albedo and emissivity on the thermal evolution of asteroid by

using TIR on board Hayabusa-2
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Surface temperature of an air-less body is thought to be determined by balance of the energy received from the sun and tt
energy emitted as black body radiation. The energy received from the sun per unit area is calculated as a function of the solz
distance, D, and the albedo of the body, A. The energy emitted as black body radiation per unit area is calculated as a functio
of the surface temperature, Ts, and emissivity, E. Thus it is said that the resulting surface temperature is simply calculated as
function of D and (1-A)/E. However this is only the case for a thermally non-conductive body.

For the case of time evolution of surfae temperature is affected by thermal flux from/ to the underground. The effect can be
observed as time-delay of peak temperature relative to sub-solar longitude. This indicate that a time-series observation of surfa
temperature allow the separation of effects of albedo and emissivity on the evolution.

In this presentation, we will show our storategy to estimate the albedo and the emissivity of the target asteroid of Hayabusa
2,1999JU3, by using TIR (Thermal InfraRed) imager.

F—T =R BREE 2, RN HA AT, TV, SR
Keywords: Hayabusa-2, TIR, albedo, emissivity
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Can Hayabusa-2 reveal the distribution of organics on asteroid surface?

JEE Z0F b BB A L R IR 2 K B 3 2 IR 3
KITAZATO, Kohei'* ; FUJIWARA, Ayakd ; NAKAMURA, Akiko 2 ; OHTAKE, Makika® ; ABE, Masanad

DaERAE, 2 fR K07, 3 R AT
LUniversity of Aizu,2Kobe University2JAXA/ISAS

INERBGE NIRSE 2] BIMARYLR2 CRUNKEY VTV 2=V ZHELTED, Z0OY 2 7)VARIUK Uik
AR LT BRI, Hb - CORE 0T 5 RRR O WINE L-PHBR E Ay ORLIRICBE 9 2 B m RAME 5N 5 &
HFEN TV, ZORPENGT D N7y i KIbd 57HIcidV E— o 27 T/NRE KR O SR A #
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Keywords: Hayabusa-2, asteroids, organics, photometric properties
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The accuracy of geometric albedo of the 1999JU3 estimated from observation by the

LIDAR and the following results
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Keywords: Albedo of asteroid, C-type asteroid, 1999JU3, Hayabusa-2, Laser altimeter
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Dust detection by using laser altimater on board Hayabusa-2
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IS5 E 2 LIDAR YA TV AF—L 4

SENSHU, Hiroki* ; OSHIGAMI, Shokd ; KOBAYASHI, Masanori ; YAMADA, Ryuhei? ; NAMIKI, Noriyuki ? ;
MIZUNO, Takahidé ; HAYABUSA-2, Lidar science teaf

VR TRARAREREYIIE > 2 —, 2 BN R H RISE ABEHREMGTE, 3 Ttz AT iR 20T, 4 1350
SE2

IPlanetary Exploration Research Center, Chiba Institute of TechnaB§$E Project Office, National Astronomical Observa-
tory of Japan?ISAS, JAXA, ‘Hayabusa-2

LIDAR (LIght Detection And Ranging) on board Hayabusa-2 is basically used to measure the distance between the satellite
and the target asteroid, 1999JU3. This instrument can also measure the absolute reflectance at the wavelength of 1064nm
itself since it monitors the energies of the laser pulse and receiving signal. The accuracy of determining the reflectance is so f
estimated no better than 25%, but it would become better through further calibration tests using a pre-flight model of the LIDAR.

Dust count mode is one of the operational modes of LIDAR on board Hayabusa-2 in which it detects faint scattered light from
dust grains on the line of sight. The distribution of dust grains along the line of sight is determined from the time resolved energy
profile of received light. We need the optical property of a dust grain and size distribution function of dust grains to obtain the
true number density. The optical property of a dust grain is modeled by using Mie scattering model assuming that a diamete
of dust is larger than the wavelength of laser and that the complex dielectric constant of a dust grain is same as typical value ¢
dirty silicatate cosmic dust analogue. The distribution function of dust grains above the surface of an asteroid can be modele
assuming photoelectric dust levitation, but we need to know the initial condition of dust at the surface to carry out the model.
Dust observation by LIDAR on board Hayabusa-2 is the first-ever direct observation of the distribution of dust grains around an
asteroid and would constrain the models on the origin and evolution of dust grains on and above the surface of an asteroid.

F—"7— R 1ZPSHE 2, LIDAR, XX I
Keywords: Hayabusa-2, LIDAR, dust
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HARMONICS2{3*° 5& 2 /1 X T~ fgnl ity —L
HARMONICS2 for camera operations on Hayabusa2 as a visualization tool

R SRR B2 R e 2
UENO, Watard* ; HIRATA, Naru® ; DEMURA, Hirohide?

DEERE, 2 2R Rt ik 258t > 2 — ARC-Space
LUniv. of Aizu, 2CAIST/ARC-Space, Univ. of Aizu

RS E A RAZHAEA LY —)L HARMONICS  (HAyabusa Remote MONItoring and Commanding Systéhr)
0 0 5ARIChARE N, YDA A TEH OGN b Nz, 1305 21 THEBE N/z HARMONICS2 % 7 &4/
T B, RKVT UYL, BREKONE - 2R, SIS OEMER. B2 —7 v FOER CMNEERIRET LR
MO KERFEIE, BHEzEWRE) 2 AN LT, BHIZRE & S Ol BEER & onfR & ONEBRZ /LS 2 ERED TR T
BB, I ZMITHHHHE & FEROBIIHEY & 2T 286EE H 5. S HIC, AN17T—RICHD EfHEFZ GUI 72 L
F— AT THEEICEEH L, ZHUCHIET B SPICEH —3 )V AT TEZBERENBINE Nz, LHTDONN—T 3 > D GUI
& GTK ZfHEH L TWizhy, Sald Qt 28 A L CHE Z KIEIRHT L7z, Windows/LINUX/MacOSXT®D 7 1 X
Fv b7 A —LTEET %, FERIICIE. B AXSDNOBIIBERERA 2K 51ICLh, ¥ al—r 3 VRIFTlE
<BISHAEEE GUI TIT/R A %75 EOBREILREZ T8 LTV 5, EHGHE O FRRa-oy e iidmet, wiker v
OFHE, BRABIHIE S T — 2 T COMINICE T2V T F 7 L LT, I—YhS0EYUFH IS L T THETIN
BN TH 5,

F—TU—R: @ZERSE 2,04k, Ao —2TT5T7 1 7 X, B, &AE, SPICE
Keywords: Hayabusa2, Visualization, CG, Exploration, asteroids, SPICE
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1FRSE 2PRERIC K B/ NEEY T VEREUCBE S B 5T
Study on asteroid sample collection for Hayabusa-2 spacecraft

BA FHL b RO AR 2 2 FRE MG S MG A Y B 18
OKAMOTO, Chisatd* ; HYODO, Takumé& ; HYAKUTAKE, Toru? ; SAWADA, Hirotaka’ ; TACHIBANA, Shogd' ;
KUNINAKA, Hitoshi?

LRPRE, 2 BRRENT R, 3 Rz i e R R, ¢ JuifmE 2
IKobe University,? Yokohama National UniversityJapan Aerospace Exploration Agentilokkaido University

BRRE 21, KBFRICET 2L EIE OGRS X UL OfRIHD 128, BRIERIATH % CHRUNKSE 1999JU3N
SOY TN Z—2HELTWA. 1999JUSDERMIREEII R TH S8, UV FIVERIRTHEE UT, FAm/hek
BEREIRAEICH IS T & Z AL S RIS X BRI ENER I Nz, BEOREREERKIC X ZBEE TOBRN 5,
INREBEEEZ, MAETHE LIV ABETEDLDN TS ENHSENTWVS. 1999JUICHENTE, L OV AFhH/ ek
BRECILEL AT BEeENE <, L3V A@Hh S OY Y IVEREGEIRZ RS C LIZEE L k5. T TANET
&, NEEMUNEFTOL IV AT Y TIVEREGHE, oIy FIVEINEREEZITS T2 HNE T 5.

Yo T IARBEEBE I N, I T I R—, F v v Fr DO E NS, NEFFIC K ZHAE RICKEZ 7 L—%) »
TR ENINREY VT IE, YU T IR—2OheE LENS FREL, Fv v F v IS N2 A L E->T
W5, FTTAWIZETIE, LIV AEEMKT 25 0E0OR 2 EL, TOR 728235 « BUEMATIN Nz,
BHGIRBECY U IIVERERBL O ZTO FIEE LT, 395 2 LRIUREZER LY VT I—FR—V2H0
ToALG SR 1 G IS W THAE L, R 2872 ZERINICZ OGBS 5. Z0%, BoNERT—2%2E LI,
INKEWUNEI T TOL IV ANS0Y Y T IIVERIEOHEE RS S 2 L— a3 VIcXk-oTTH T2 &9 5. A%
WK O, N BUINEE )T R T OB OSSR Y > TNV OEB RIS MNCT BT &N TET.

F—T— R EORE 2, 5EK 7 L—2V T, R
Keywords: Hayabusa2, spacecraft, cratering, asteroid

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]“ g

Geoscience
Union

PCG30-12 £3-A02 FFR9:5 H 26 H 16:30-16:45

Novel analytical/transportation system of extraterrestrial materials: Are we ready for
Hayabusa 2 returned sample?
Novel analytical/transportation system of extraterrestrial materials: Are we ready for
Hayabusa 2 returned sample?

i ol s SR EY B R 2 O 2
ITO, Motoo'* ; TOMIOKA, Naotakd ; UESUGI, Masayuli ; YADA, Toru?

VRIS R R, 2 T T WS G A

1 Japan Agency for Marine-Earth Science and Technoltippan Aerospace Exploration Agency

The Hayabusa 2 is the exploration mission to the C-type asteroid 1999JU3. The spacecraft will arrive at the asteroid in 2018
and a minimum 1g of the piece of asteroid will be returned 2 years later (e.g., Tachibana et al., 2014). During the remote sensin
investigation for 1.5 years at the asteroid, sample collection from the asteroid surface will perform for three different locations.
The sample will be consisted of a mixture of anhydrous/hydrous minerals and organic materials. It is a key material providing
critical evidence of evolution of the Solar System including planetesimals, and nature and origin of organic materials and life.

The Hayabusa 2 returned sample might be sensitive to terrestrial contamination during curation, transportation, preparatio
and analysis. Several reports mentioned that the Hayabusa sample contained carbon-rich particles, inorganic particles, met
and organic materials as terrestrial contaminants (e.g., Uesugi et al., 2014; Ito et al., 2014; Yabuta et al., 2014; Yada et al., 2014
Therefore, it requires to avoid contaminations to the Hayabusa 2 sample from any environmental conditions, to identify possible
contaminants if any, and to prepare the proper curation and analytical flow/system in a few years. Uesugi et al. (2014) reporte
an optimized sample-handling system including transportation between institutes and the sequence of the analytical flow throug
the examination of Hayabusa category 3 organic materials and meteoritic samples as analogues of Hayabusa 2 returned samg

JAXA Extraterrestrial Sample Curation Center is taking a lead to work on above problems of unexposed sample transporta
tion, a coordinated analytical system including micro-Raman spectroscopy, FT-IR, XANES, ToF-SIMS, focused ion beam (FIB),
transmission electron microscopy/scanning transmission electron microscopy (TEM/STEM) and NanoSIMS. This coordinatec
analysis is essential to acquire maximum information including abundances of major/trace elements and isotopes, characteriz
tion of organics, and petrographic textures from nanometer- to micrometer-scale samples. This technique has been applied
carbonaceous materials by Stardust cometary dust return mission (e.g., Sandford et al. 2006; Matrajt et al. 2008), and can |
used for samples obtained by future missions such as Hayabusa 2 and Osiris-REX.

In this talk we will discuss about detailed analytical and comprehensive system for small samples, and future developments c
curation, transportation and analysis under air-isolated and/or cryo condition.

F—U— R EREE 2, BRI Y, TN > AT L
Keywords: Hayabusa 2, Extraterrestrial organics, Micro analysis
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(Z°5E 2 IR O WIIHECE AT 7 10— DfRed
Construction of the initial description analysis flow for Hayabusa2 sample

FRE A T 2 EEL Y AR GERS Y R Y MAB EZ T AR BRS Rt !
NAKATO, Aiko '* ; ABE, Masanad ; OKADA, Tatsuakt ; YADA, Toru! ; UESUGI, MasayuKi ;
KAROUJI, Yuzurd ; KUMAGAI, Kazuya'

Lo AT TSGR SR T R AT ST
lInst. Space Astronaut. Sci., Japan Aerosp. Explor. Agency, Japan

NERERE 2] 1 20144 12 AICHT B RFICI U, 3 CARUNEE 1999JUN D > T b, JAXA Fal—T 3
VF—LTIE, 20204/ NEREFARIREZIC B A, 20154 EHICHT T2 7 ) — 2 F ¥ VN—DfEREEHC & D b B T
ETH%, AREEXTIFZNHTI> T, NIERRE 2 IBEREOWIR &SI 7 0 —R%2/MNd %,

WIHREE AT 7 0 — i3, (ZIEF R TOREREMUZ 0 70 —TH %, AT, PIERNIERIEN D RKERT
ONFEFITRE LT, Fal—ryaryF—Lll&oTUrbNb, X0EaidiEzEZ B E U9, BHE NP
SE | RERFNTH U TITh N TV B EEAE (AO) 1. NERSE ] ORI E I O RE & LICREHES « Bifmh
THNTVD, NEREE 2] THREMKICH 2 L— 3 VI KB OBIC, YOO EE: AO M1 s T
ETHB, DF DY AHTIE R TOOH DR EFRICH O . sl D D7z DIEMES & I, BRI A—V ek
KBS T EhkDENTNS,

BEE CICHE SN TV AR E T 70— 3L FO@E b Th 5, 1. I TIaryT7F 7% IAXAFal—T 3
VRN D 7 ) — 2 F v VIN=ITHB T B, 2. HERIEED SIS S5 )V ay NIt iz
FEFENMER 7 DIREL « DM Z1T 5. 3.V Va7 FOiEitg, HEEMEE T TilRlOREL BT A XL B2 itET %,
4. JRROHR DIz, KEXEDONSEINT X BRCT 2179, 5. AEOIHT & BT etz kD 5, i
B HTIEFEIC SEMIEDSIC X 25105 « SIS & EEREREEYIORIE. FRESITIC OV TIZEHMR O ZNE, 7
WM FEOMG ZHED TS, 6. sl RO 2 WM E R AO 75 EZOFHM T Oz L. R0 IIRE T %,

BfEFal—yaryF—LTl, LD OMIEE Lk U, #IHHECE T 7 0 —OREEZED TV B BRI T
5%, WEAERDNSRRKOY A VAT A VU E1GZ 1201, F v VN—DERRE L FIT LT, SO0 TFHEDOX A=Y
AT SPTE AR 1 D T2 D D KRATEWI AR D E N L 75T %, HERTRIDX I BS5HOMEE ZH T, mHD
7 a—=5N9 %,

F—U—R @RET 2, Falb—r a3y, IR, 1999JU3KERE Y RS A b
Keywords: Hayabusa 2, curation, initial description analysis, 1999JU3, carbonaceous chondrite

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]“ g

Geoscience
Union

PCG30-14 £3-A02 FFR9:5 A 26 H 17:00-17:15

IFOSNE 285 T AT (DCAMI)  FRG S oD Jifi - & HRfGRHkig -
Imaging strategy of DCAM3 equipped on Hayabusa2 based on radiance prediction o

Imaging objects

FOEH 35 = 1 SRl BOZ 25 /NI RIEE 3 I B 3 ARH BREE Y ks &0 b Oy vk © 5 P9 oz ©

FREEE IE S RIS I ghEE 3

WADA, Koji '* ; ARAKAWA, Masahike® ; OGAWA, Kazunor? ; SHIRAI, Kei® ; HONDA, Rie* ; ISHIBASHI, Ko' ;
SAKATANI, Naoya® ; KADONO, Toshihikd® ; NAKAZAWA, Satoru® ; HAYAKAWA, Hajime ? ; SAWADA, Hirotaka®

VTRETIERE, 2 MR R, 3 2SR EmRS, ¢ SR, 5 SR A ISERABER Y, © FEEERIR Y
LChiba Institute of Technology,Kobe University,3Japan Aerospace Exploration Agenéitochi University,The Graduate
University for Advanced Studie§University of Occupational and Environmental Health

Hayabusa?, the next Japanese asteroid explorer successfully launched at 13:22:04 on December 3, 2014 from the Tanegash
Space Center toward a C-type asteroid 1999JU3, brings a deployable camera called DCAM3. Separated from the mother sh
Hayabusa2, DCAMS3 will observe an artificial impact on the surface of 1999JU3 performed using Small Carry-on Impactor (SCI)
[1, 2]. DCAMS3 has two camera systems: a monitoring camera (DCAM3-A) and a scientific camera (DCAM3-D). DCAM3-D
possesses a high resolutionl( m/pix at a distance of 1km) and wide angle (74 degrees) optical system for the following two
objectives. First objective of DCAM3-D is to image an impact crater produced by SCI and fragments (i.e., ejecta) thrown out
of the crater. Second objective is to image Small Carry-on Impactor (SCI) before explosion, which will float several hundred m
above the surface of 1999JU3 and km away from DCAMS3. Imaging SCI enables us to estimate the location of SCI explosion
and the impact direction that is an important parameter to interpret the artificial impact experiment. In addition, to estimate the
position of DCAM3 itself, images of a part of 1999JU3 surface should be taken by DCAM3. DCAMS3-D is, therefore, prepared
for imaging three objects with different radiance in different positions: impact ejecta, floating SCI, and the surface of 1999JU3
including the crater cavity produced by SCI. In this presentation, we introduce how to predict the radiance of these three object
and the imaging strategy of DCAM3-D based on the prediction.

SCl is approximated by a cylinder of 15 cmpx30 cm, smaller than the pixel resolution of DCAM3-D located at a distance
of ~ 1 km, but Beta cloth with a diffusive reflectanceof80 % is attached on the lateral surface of SCI. Assuming SCI surface
is a uniform diffuse reflector (i.e., lambertian), we estimate the radiance of SCI and the signal to be detected with DCAM3-D.
Since 1999JU3 is a C-type asteroid, its surface is dark with a geometric albedo "0.05. We estimate the radiance of the surface
1999JU3, assuming Hapke model with Hapke parameters for 1999JU3 [3] as well as other C-type asteroids [4, 5] and comets [
7]. ltis difficult to predict the radiance of ejecta because we have not yet known the surface condition producing ejecta and the
size and the material property of grains consisting of ejecta from 1999JU3. On the other hand, a preliminary trial to generally
construct a light scattering model of impact ejecta is in progress by means of Monte Carlo method [8]. We use such preliminary
results to estimate the ejecta radiance.

These radiance predictions were checked by some experimental tests and reflected to the imaging strategy of DCAM3-LC
namely to decide imaging parameters such as timing, exposure time, and gain setup. Consequently, we prepared three imagi
modes specialized for each imaging object: SCI mode, ejecta mode, and 1999JU3 mode. These modes were adequately mi
in a sequence of 1 fps imaging to cope with every situation we can assume at around the time of SCI impact. Since we have r
route to access the FPGA of DCAM3 in space, its imaging parameters had to be completely set up before launch. That is, w
have already released the shutter of DCAM3. GOOD LUCK!

[1] Saiki, T. et al., 2013, Proc. Int. Symp. Space Tech. Sci., 29. [2] Arakawa, M. et al., 2014, Lunar Planet Sci. Conf., 44,
Abstract #1904. [3] Ishiguro, M. et al., 2014, ApJ 792, 1, 74-82. [4] Helfenstein, P. & Veverka, J., 1989, in Asteroids II, 557-593.
[5] Clark, B. E. et al., 1999, Icarus 140, 53-65. [6] Li, J.-Y. et al., 2007, Icarus 188, 195-211. [7] Li, J.-Y. et al., 2009, Icarus 204,
209-226. [8] P., Shalima et al., 2015, submitted to PSS.

F—T— R @ERERE 2, /NERE, (FREE 2, Bl
Keywords: asteroid, planetary exploration, Hayabusa?2, scientific payload
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HARD/NRIEREDFRESL | KRR DK _
A future perspective for Japanese explorations of small solar system bodies: The value c
Martian moons

P BB W AE 2 B RN A E Y Ta S LK ERERGT T )L—T0
WATANABE, Sei-ichiro* ; TACHIBANA, Shog@ ; SEKINE, Yasuhitd ; USUI, Tomohird ;
PROGRAMATIC MARS EXPLORATION STUDY GROUP, Japan

VEHERT, 2 AWHRE R, 3 R, 4 B TR, SIAXAIFH R EWFSE T
INagoya University?Hokkaido University? The University of Tokyo?Tokyo Institute of Technology,JAXA/ISAS

B SBROKGREEDOKEENL, miEmREECOMIHICEN T NS. HARTIE, ABREC XS ZOHERY: -
PRI DN B DT EMBREFEE R EOHE L L BT, BEIRII VY —XTHERENIY TV Z—2 (SR Hiffi
ZIGHUT, EamEEYE O GO AL S, INRIREEZEDZ T ENEETHS. 1 MY (SHUNKAR),
1999 JY (CHUNKE) L\ HIEREHA/NESE (NEA) ISHiWT, XKDBEINKANSD SRERD E, AL VN)LEE
L bave:, EEREMEEMNGRELTHEEINS. LML, TNHDORIEKD SR v g VIZHADIT FiIFRE
BXUOBEBLSHERMD S ARATRETIFEEND, 10FEHEM FEVWSIEVWI vy g VMZES S, 22T, XA O
2w g VT SRMATRER/INKRIAE LT, KEDHEMEHINS. iz, AEEERREEOHARICE 5T, K& EH
B E BHAGDE ENZKEMHBERER Z DD NKEARERERE EFBUDT THEEL TV T &, EOREY
0275 L2 HALT 5 FCHISRIED B % .

NEFREOMS - AEFRET A RR « XAERX, AZRNT, KBFRTHREE 2 DOHERBEDOHETHS. Hic
K7 VAR FO/NRAT DB/ CRUNSSRICH U 72 R AR T ML DM, (ZIE AR REmANMEZ & 5 &
WORHEMN D D, RIS DWTIE, #iE ORISR NE OHE Gl o, BEICTmga A &5
O F A S OER (PR, HOBEKEGZEFUCTHLD M TahHnwTWn5. HEOHEEK T 54 N\ BlkH %
W, AGEARNETHIINE E A ERBNT, REMERIRAETHS. 707 V—EEZEF TN TV AR,

&L, AEHEIHEINZOZ TN, BICKOBFENEWS ZTTiEL, MEDEHEX D EKFHSEDIH
BV, NEAIZEEAKRBGINEADFZEN X O DI it 2RI TE S LR E NS, WfHRIXEHEMNMERN 280, fliE:
MIELWED, NS HoO K2R L TW A ATHEMED S . —77, MBSO S, HREMITEDORZRNER 2%
DEIRE, ZOERBBREZHLMMCT ZYRENE SN2 REEDNEV. IR R AGR OB AN 5, HiBR—H ROk
e ZBERT 2 ARl HIBRR 2 2 =7 ¢ LOEEEOROEH 5. T HUCE X, KEAOEaEFEYIE G
EVO BN S TDOO THEEN KA L N Z S.

KEBESRIvVa Y 2 Thhbhld, SHOEREAZMREL, AEBEDEL LN EZEY, TV TT—IC
Ko TERBEREECWNEMS (R A SDEE A OKEEIEDFEIETEE) ZiN28007%2 Lizikic, AL, £
Y 2RI U CHIBRIC K BIR A SR v g URIRET 3. COBEE, (D) HEORRE L Gilidin b KRy
AL« AR EONER, MR S NEMRYIE & B - 2RO & () NEEREIZ TS 5 KIAEZH - KK
Bogs R Z  HiNE § 5.

UG D AR A L & 72 NEFHAGORERIE 5 NS TH A 5 MEARKD SRYIE L LT % 2 & T, RS
WCIREMNDIT ENS. £, MEERFEYEDOERDIHPHER KK D] BIASIC X ZeEDRNMARIEICDWTE, Z0
GHATIEFEHTES, FIGAROMIDAETH S, FEITFICH—mZKEICHT TWA T, SPERED R
RFLE SIS H T B RO LIRN T E B 2 ) VTN ENTH S, IKEEIFEYIED DIH EEIE D 5 KB ERETE(E O W)
EARD SN ZAEENE H B, FIRHCHED S DOAERKOBEN (HZ(LoME), MEOBENZHENEE AT 3
Ve LTHAEDYE S, AR, KEHZEZEUT, YIHAGRTOYEDI - BEDh 5, FIASETEEE, NE
27 )WV RBEREIAH) £ COEMM O mREGE(L 2 A S MC T 5 2 L 2 HIET .

AIOTDEE IS v v a v o 7 R AREENIC AR ERD D EHE &Y. gy 7 - BONHEFRTO
Phootprintz FiEi/hY ExoMarstéifkd SREEA A & LT, NASA Discovery= v ¥ 3 VICIER T D PADME GHE N7 54
NAEEELLTHD. HADSGHOLEBAT BT LOERIEMEDD S0 EHNEND, KEKIEEEN 2DHS &
BOBELZET-5 LT NS, ZAETRAEZT TANAERE DIz S KRRV EDZ WD, BIZIETRINDAT + KA SRZH
AWEAERX SRZITD LWV Te@ It BIRZ L T & T, 2HEDOLEAE U T, FE ORI &AL BRI
b HIH UTETIVER I Z RN ESH S T N TES. Tz, AEHEEIZFROEG AEEICE DT LRI
e UCTHEHENTED, 5 LIEHEICH LT EEAREERE L 5T e E N5,

F—TU— R NKE, KEBE, YTV 2=, T RR, XA X, mik it
Keywords: Asteroids, Planetary exploration, Sample return, Phobos, Deimos, Prebiotic environmntal evolution
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Fr VT EVRAT L HBAY v T —ICKBRRICETR DK
Formation of carbon-rich grains of the Chelyabinsk and Nio meteoritic showers.

VR PR L
MIURA, Yasunori*

b, mE (EWNSALRE)
YYamaguchi, Visiting Univ.(In & Out)

1. HEERNSA DERERIFIC DWW T ¢ RIS, BRI CIERE (REAE) DD XA, T U TEMAEREY) ChaED
HEIE) ICEME NG, BEOERATE LTI, BRI (EESPRIANET) SRR R - Rpmith) 1IckE< 20y
SN, LAHL, INSOPREE/RTIE, HERNOREMNEG L L THRENS D, AMFOEG Y v T —H5IE, #HL<
PREEEYIIIERE 1, HUBRINESIEYIE D BRI TIE RS NMHIERE A2 B TR WVIBRTH O . #H LW EREYE R
DHERGVYIE AVHIER |22 THTARL L TIERE N2 R TH % [1-4]

2 RBBA Y v T —DREESEY LIS T Uz & (Nio) B4 IXRHIA 304 (18974F)8 A 8 HA 10 KF{:tEIC
FJUNTTHID SR (Niho) JINTIHE S K I F LT, FETHBRELTHEAY Y T—CTd 5 [2, 4], IIREDEE L LI
& RO RO 5 2 OBEA/IMER (361/) L BREL (1,212{f) Z AU L. Z DERR DD AEXID 5 Z OHEHIGHTIN 4
AFNC L TWADT, {ZIRBEAE 4 ~5 DK EDEEAHA DL T2 [5]le AT, BEAY ¥ T —KRHTREH
THBEL T, RESEMDFHDOZL NERRICERE N T3 [4],

3.V THAYYT—LZDREZTHEMOMN : 1T DF ) 7 ¥ AT (ChelyabinskfifAid, AT vT—& LT
2013%E 2 H 15 HHE] (3:22UD ICF U 7BV AIHICHE FHEI N, HEIY FI 14 (LL5) i hiliEEh
TWBD, —HIIIERIC BOEZEE L TWVWS, FRETHEAY v T —8BE CER 12k b, FIPEELL B H
% FHLUEICH > THINEN TV [4-6], AIFTR. IRESHEYIOZ DY 7 a/nHi (FE-ASEM) & LT, 3 (BHES
CH-19, 20, 217% FHUfE 77 % v F—T ISAFRED & 1M (Bt CH-208ELD DOt 4 7% R LIRA D
BREEY) L iR LTz [4]e 3K CH-19 T, £ DIEARKD EREMNEE L. #kO(LEY GRIEY. ALY L REH
WCEZWR TR EMEREI N, SRR ZER (AR HESPERSN. USRI TH LWRABICESh 2R L TV
%, ikl CH-20Tld. JTOMEA & ABE L T-ARE D - Ti(b LTV A D, WERCIZ B RZHLH DIz, R CH-21
Tld. AROEGHE LRV, REOZVWESZERLICELL TV, #BEHE. BBAERSD—RIICERIELIZE D
(CH-203K) M oML <A U TREETLIZE D (CH-1950K) # L CeoBEAYENE D Wit GRIRE CH-2D
¥ TERRMRNZE RS, AMETIE, M EORER HEEENHEMORESEYE (FHEE, BATE R, AT DL
ST, BB v U — Tl ERERGIC R BN FOEABBE TR E NIz T L iz ICHERE T E T2 [4].

4. L% AWGUREN., FilDESICELHBTENTES [4].

1) HiBRA Y C OB AR IGEIEIC BV T, IR TRBICE TR T ORI T E %,

) HIERK K DEAY v+ 7 — (HA - {ZfEfA, oy 7 - Fo V7BV RAVER) THEREADIRAZ LT, KHEIC
LR DRKHIE D B HBIEE FESEM THERE T E 72 [4]0

3) AfFIE. HUBRD AP IE BRIV E BB BRA D L2 b 5 T & ZFiTzic R Uiz [4].

4) B ST, v 7K FEASHE (BN Eime - WEA L) THizicHiE I N, R FHOBNIC X 2
B & b DKUY G E L mc Rt LT B,

5) HARD/NEKEHEEIZ DRSS 2 55 EDFH TOMERI L ZICDOWT, KEERmIC KGRI R TE, ATH
I K B MNE TIREBT A RN RUE LT, IEMAR KA R OTHERIHGICEET 2% d 5 EZEt
ZHEYENORT EEZBNS [4].

Bl

SE k(1] Miura Y. (1996): Shock wave handbook (Springer Tokyo), 1073-1176.[2] Miura Y. and Uedo Y. (2001): LPI
Contrib.N0.1080 (LPSC32, LPI, USA),#2075.[3] Miura Y. (2012, 2014y E Rl 22 il B S 4E, p.1. [4] Miura Y.(2015):
LPSC2015, #1666. [5] Planetary New, Chelyabinsk meteorite. LPI-USRA (2013).http://www.Ipi.usra.edu/. [6] SBAG (2013):
No. 1330.

F—U—F:uI7BEAY YT — AREA Y Y U —, REICE TR, RAUESE, BRI, SiC
Keywords: Russian meteorite shower, Niho meteorite shower, Carbon-rich grains, Air explosion, Extraterrestrial source, SiC

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

PCG30-17 £3-A02 FFR9:5 A 27 H 09:15-09:30

INFARESE TORRGE 7 T k1S K % np-FetE o mTREM:
The possibility of np-Fe production by solar wind protons on the airless body surfaces.

RPN I8 b s KAR 1802 &8 IR 3 Tl B 2 R 20 4 8K #HA S
NAKAUCHI, Yusuke!* : MATSUMOTO, Torl? ; ABE, Masanad : TSUCHIYAMA, Akira? ; KITAZATO, Kohei* :
SUZUKI, Koutaky

VBRSO, 2 5K, 3 iAo TR T H R ARISET, + R, S BB T 3 L F—iigt v 2 —
LSOKENDAI(The Graduate University for Advanced Studié®yoto University,3Institute of Space and Astronautical Science,
Japan Aerospace Exploration Agentyniversity of Aizu,?Wakasa Wan Energy Research Center

In HAYABUSA2 mission, we must decide the sampling site using characterization of mineralogical and textural hetero-
geneities on the asteroid surface by remote sensing data. The reflectance spectra of asteroidal surface have information
mineral composition, but the surface spectra was changed by weathering effects which contain the micro-impacts and the in
plantation of solar wind ions and cosmic ions. The spectra of S-type asteroids show the reddening and darkening, on the oth
hand the C-type asteroids show the bluing and darkening [1].

A lot of experimental approaches tried to reproduce the weathering effects. Sasaki et al. (2001) found the nanophase iro
particles within the amorphous vapour-desposited rims of laser-irradiated olivine grains using transmission electron microscop
(TEM) [2]. On the other hand, the simulation of implantation for endmembers of lunar and S-type usingd-at keV energy
and MeV energy protons implantation show only small changes in visible and near infrared spectra [3, 4].

Then we simulate weathering effect for minerals that would be contained in C-type asteroid. We prepared three minerals
olivine, antigorite and saponite. The weathering simulation of solar wind protons was achieved using ion implantation device at
the Wakasa Wan Energy Research Center (WERC). The total amount of implanteditd 10 keV was 16® ions/cn?. The
reflectance spectra were measured by FTIR at WERC, and the TEM observation was at Kyoto University. In our simulation, vary
with previous study, olivine irradiated Hions shows reddening and darkening like laser-irradiated olivine. On the other hand,
another samples did not show large change. Here we report the TEM observationsiofadiated samples.

References: [1] Nesvorny, D., et al., (2005) Icarus, 173, 132-152. [2] Sasaki, S., et al., (2001) Nature, 410, 555-557. [3]
Hapke, B., et al., (2001) JGR, 106, 10039-10073. [4] Yamada, M., et al., (1999) EPS, 51, 1255-1265.

F—U—F: FHEUL, NEE, TR RE 2
Keywords: space weathering, asteroid, Hayabusa 2, np-Fe
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PORERN AN ORI 2E 7 L — X —JE R CGRER @ R & B28 R % _
Experimental study on low velocity impact onto granular media:Dependence on gravity
acceleration and ambient pressure

AR EN S A B
KIUCHI, Masatd* ; NAKAMURA, Akiko *

LR R R AR B A SR
!Graduate School of Science, Kobe University

INRIARINC BT 2 EIHBEE M NTH O, REOMZET L—RZ— A AWENAr—1) VT EIE@RERTr—1
TOWT UKD OMIDOH>TELHT, XLINETIKESNTZRAT—) VY JHINEHTE 200 KN TH S, 7
L— & —4 o XS b RAE IO OMEEHEE T 57201iE, 7 L — 2 —BEROENREZHRT ST &
DNEETHS, LML, BNV L—Z—ERICE Z 5083 TN E THANCIZEL D SN TWIERY,, EEEHZYRE
& U THREETI T (Schmidt and Housen, 1987 BHXEI T (Gault and Wedekind, 1977; Takagi et al., 2007 D525
BIHHBH, TNTNENIMRIFEIC OV TEEZERPESNTED,. INSDERODEBVOFEIICOWVTIZIHSHIC
2o TRV,

Faid, EHEERBEIRZRTHS LAENSIE FEE 5 T & CEMICHD B ETHIEE 2 BRI/ E < 3 3% E %
FAFE L. FEIIh#E I 0.25-1 GOHIPH TR ZTTo Tz FEICIE Y 1YY R Chifk ~140um) & AT A —X (ki
&2 ~500 um) ZHV, EE 8 mmD AT L AERMHALZ EZ4HE 1-4 m s O THEIE S Yz, £z, FHEE 1K
JERTIr> 7. ZOFEHR. 0.5-1 GOFIPHT Y L—Z—ERE Y A 2 R TIEE 73 E 00-0.188:0.008 3 I Lhfy
L. HIAY—=XTIX 0.183+0.007FICLBI LTz, T, TS OEIMREMEIZSATHIZRO EEEEZ2IC B0 % H5 53R
(Schmidt and Housen,1987; Gault and Wedekind, 2927HFIFICTH > 7z ORNML, 20144F HARERP AR RTHIHE)

TR, HIIE R HHYE RSB TIRETIBRZ T o 1o, T D& RIS H % EHITHEEE 0.01 GTH - 7z,
Lh L. TOHE, FROENMRGEEDNSTFRHENZ 7L —F2—TF A XL D ENENWT L—2 =D E Nz, kD
&5 28R (Rumpf, 1970 I XD REiE o7z TA, AERBREMNTIX 0.01 GTER S NS 7 L—Z—Y A1 ZIxt
LU CHEHNOMENMEH TERL BE>TWVA T ehbhoiz, — /T, BEF ¥ NN TRBEOIEZITo1z 8 T A
MENZ 7L —FZ—ERGETEDEREL 572, 001G R TV L—R—NRELGEDESEhSEFERE LT, K
SUEWNERICEEZ 5 Z T35S H 5 T Ehbh o Tz,

FREDKGEDFE 2GS 5 5 2 T, KA L—2—ERICHZ 2Rz LB 0EhH %, Schultz (1992)
Tl 10° - 10° Pad#ifH T EZ2fE 2 2 b X B THMAEEMNIC N U THiZE 7 L— 2 — B3z 1TV (2288 >1.5kms 1),
HZEFBHNNELSBRBICONT L—Z—E(EDPRKEL RSB LV EREETVWS, TNE TOMHEERBEDL 1T 1-10° Pa
BEODBZEETITONIZEDTHD, INDDOEBERZIEO/NKRIEEROL S TBEHELE T LU THEATE SN0
EIDRKIANTH S, iz, EDOX I B AN AL TRADHERE NIZTT M OWTIZHS TRV,

HLid, BZeEx 1- 10 Padfipi T ¥, [NEE THEZE Y L— 2 — BRI ZT1T> 1z, BN ) Y > R (hi
£ ~140pm) 72, HALICERE 8 mmD AT > L ABKZ WV, HZ78HE 25 ms! THEEI Yz, ZOMR. KQUED
INEL ZBICONT L—F—ERIEKZLAED, E#EEROITHISE L FEOEMAR 5Nz, TOREOERK E LT,
FERTRL T~ OB TG 2 K DIEHIDOZA LA N D NF B O Z L IR ENEZ B NS, 7 L—X2—ERIE, ERF
DN NENE KEL 22 EVWSHADREESN TN D, WADKGEEZZ TLEAM (~ NEREEEMIIZIE
FLWEEZBNS) ZHELEPMNFEERTIE, K&EZkT % & 2B MMNVNE R EnNR LNz, MicHlEE
ZERTIENEEEADN LXIE FX O KT S L0 EREREME SN TS (Perko et al., 2001, EZE[EI1C X 5 NES
PEEF OZALDJRRIZFFE T N TOEWA, KRTEDZEbIE. NEEEMOZtZN LT L—2—Y 1 R r K&
ELTWBHREMEDNRBE NG, SHBINSDERIDOVTOE 5ERZHFHE L EREZITV, FHERERET S,

F—T— F/NRE, E28 7 L— 2 —, BNFER, UINE ), HAEE
Keywords: Asteroids, Impact craters, Laboratory experiments, Microgravity, Ambient pressure
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HWRETO I L—2Z =B © 4 b 717 RIAFRANDIGH]

Cratering experlments on coarse- gralned targets: application to the resurfacing age of
rubble-pile asteroid Itokawa

% BERL U A2 ] 2
TATSUMI, Eri'* ; SUGITA, Seij?

DRGURSABIMEPE T2, 2 SR UR AR R B R 2 EH L
!Dept. of Complexity Science and Engineering, Univ. of ToldDept. of Earth and Planetary Science, Univ. of Tokyo

BEREEHN  ZOSIEEICK > THRONTGIEEERN D, INREA AT DEZEOIEY T H % nIREMEN S W HIEOE
zHd % N> T3 (Hirataetal., 2008, 7 L—X2—¥eREN 513, REFEROHEENTTRETH S, Nk
FIHDF V‘ﬁbid\*%ﬁ?ﬁ’]ﬁ{t%ﬁﬁqﬁét&bo)#%kigﬁﬁ%ﬂf’]&#&&% 7 L—a—KmFERIE 7 L—%—
YA ZXDRAT—V Y ICKELGERZT D120, EERFRZBRZIIEREI L—2—A7—Y Y JHINRETH
5. LhL, £ bATDXSICR—)IVE—ICBDONTERE TR D NLDDN, Fiz, EHHIDMESRERE 5
S5EAWEDOMNELETH DN Vo122 OARHERRNZZ2A TV, Michel et al. (2009)CIEsEE R —1) > J ]Iz
FAWTZERHEEIC K D, 75Myr-1Gyr E WS TRIEWHEEEZ1S TS, ZO—HT, IRSIBEE TR RN VT
VN5 3RS & N EHER S, FHfRIRSHER <10Myr (Nagao et al., 2011; Meier et al. 2014» 5 Ar i ZERD 1.26
+ 0.24Gyr (Park et al., 2014 X THAREOFEMRNMESNT VS, NNEEA FAHTD T L—2—ERZERHICHEET 5
ZkiE, TNSOBEFERE IENBHS BT DI BEINCIRINT 272D EHETHS. T T, RUIFETIER—
WA—TEDONIZRERTTD Y L— 2 —H 1A ZIWVEZESEMFTH L TED K ST 20 EBRNTKET L, HICTT
WIS IVRIKEEBEZSENTVWBA MAHTDT L—2—ERHEEZ T Iz

EZERER | AU OMRY 1 Bt ) A7z D TGS 2255/ (70 - 200 m/3 72, ISAS Ot 2 Bl /7 A Fize
AW T B g @29925% (1.5-5.3km/s Z11-o7z. A 287 Z—3ZNZFNER 10mmE 4.6mmDR Y AL TH 5.
B E LT, 10mmEEONS I AZERR— VX —2 L, T ALE—X (~200um) Z#fEL U A& LTHY, F—
WA—DIHOFEN ERJENL TV A TZD LSRRIV E =D BRI DN THEBE R T 2. BERTIER SN
L—2—DV LERZE L.

FEMER : MELOMENAZ L, E>Qp m; (B, IFEETIIVF—, Qp* EHAX AT T 4 v ZHHEORMIE, m, 342
R FER) OFEICIE, o H| (Schmidt and Housen, 1984 —33%. LML, Ex~Qp*m; DT, mo-mr
i ETHENKRELSEDDZ T e o7, DX D, HEALOEZET 3 )L F—DEAIRE R T ORHET )V F—7% LA
%L E AN STEBE LEET IV F I LTI L— X —RIEEBICKET S, LhL, TXVF—DH2HEZHA %
RN OFEJANCHNE T 2R FHHEA 5.

ER D EROMSERIE, K= X —THRE NS ENND T L— R — LRI EZE T 3 )L 5 — LR T )L 3 —
DRNBURICE > TRDE S ICHFTES T L2 LTWVS. (1) E<Qp*m, D& &, HBIERIFOL TIHIEI NS Y]
W EZ R > mENANCHES 7 L—% 1) % (Guettler et al., 2012 (2)E,>Qp*m, D & &, SHALIF T OFEMIRL 7% filf
HEL, MRS NS R DS ETINICIRELS % T I X o T, BB AL X N5 EE T 3OV F— DRI bz <
%%. 3)E>Qp*m, DL &, HAUIEL ETHAT S0, HEHEEOHES TS NziFREE R B OB I ET)
IRIVF =2 5 8T, FIAEHRIERN LN, EHANCHET 2L EZBN%.

KIFHERN D, R EFRREOY A ZDR—)V A —THKENSEMCIERENS 7 L—2—FE L dY APWOHE
FHNTENAS, SEALDEZET )L F— L AE ORHE T 3 )L F— 0O K/NBIRIC K > TR T 400 IR B %
T EeWgholz, THEFEIEMNICT =<V VY TMEDHERTETEE 2 5.

A MATONED, ZOREHSNE XS BRIV A—THRINTVEHEEICIE, 7L—2—REENHIE T —<
U U TRIC K o TR S Nz E RO L 752 T & B A ORBRERIZRET 5. 2OV L—2—1%R
e 02 A M AYURITERE Nz 100 mELED 7 L— R —Efitgic it UCif LRmFERERD S L, 0.4-8.4 Myr
EWVWSEMEB NG, T OERIFTHBEEHNHEN (Nagao et al, 2011; Meier et al., 20142 A7 kLT & % EHE
& (Koga et al., 201% @ 10Myr LA R & [AfEETH 5. Thid, Nagaoetal (201U K- THREZI Nzl IV ZADFH
ZERINDIRBUC K B ZG 2 DREEHAHERKE LS FET B EDTIEERWVD, FHEIRE O mm O E 27— )Wkt
LT, Z7L—Z—FEREHEE 1I0mPEDOEF DR A LA —)IV KT LEZBND D, TNEOERDO—HIIE
Myr IS A S A TICERERINC KT ZEH T 54N b, FlZIEHHEE FHERE Vo e AN M T o 72 AT HEME 2 7"
LTW5.

F—U— Ri/NRE, A MO, WEEER, © T IVRA )b, F L—Z— HEAUEE
Keywords: asteroid, Itokawa, impact experiment, rubble-pile, crater, age estimation

1/1



Japan Geoscience Ul_liOI_l Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

PCG30-20 £3-A02 FFR9:5 A 27 H 10:00-10:15

K o ARENESIEEICNT B EEE 7 L— 2 — B3R

Hypervelomty cratering experiments on ice-silicate mixture targets

AR RN BUE L 8 Blas t RB)INE
TAKANO, Shotal* ; ARAKAWA, Masahiko! ; YASUI, Mlnamll HASEGAWA, Sunad

VR REER AT SR, 2 T2 mT Ze A

LGraduate School of Science, Kobe Universitiapan Aerospace Exploration Agency

U KEREN/NEE T L AOHFRIK « SAEAYN S G5 EEDN TS, FHUNMNKET LA, 20154 3
HIZ NASA O/NSSE AR Dawn i K D W] CREERIGEMTDON S TETH 5. 7L AZ, NEEFD XA )V M
HBDT, TOKMRICIE, HLEZATONKEDEZE LTI L—R—7E5. 5257 L—X—D% A ARIRIZ,
e SO MR OELH, & SICHISHEDMROEXREMEIC L O KELELT B, 22T, YLVAXKHDO Y L—X—7%5f
I licky, HELUINKEORERZOME, £z, 7 L AMROEAESERPEEMER EICBT 215
BB ENTES. COXIGREZFHEHTAHITIIENERICE > T, K- BORNTESMEIIERENS 7L —
2 — DR Z DEZURE D5 S MC T 208N H 5. TN X THOKISH U TR, TRV 3 Hi P T HREE O AL
ZHNTT L—2—EFERMTON TV 20, K - SAESYNTH U TIERENIEMETUMERM TN TE TV
W, RS L R NERERICHIE S 2 DT, £ km/s O &S CTHEZEER 21T REND 5. £z, KITHT 2 5HDEIE
LB 050wt YDHIFH T U EREINTHEL T, Y LAD X S 1K « SHIEEYIHN B2 RIkEFR LU FERE LTI
AR THD. Z T TRMZETIE, 1km/sZiti A 28 EHEK T, #E & A X085 2 BREHOHNZ AN T, AA oA %
AN L T/ TK « AAEGEEAND 7 L—2 =R FESRE{T> 72D T, LINCHET 5.

KETTE L FERIEWE K2 “BRUKEN A2 ANTITo T, 7r L KM Z##5 U 7oK « AR ARl kit
100um, & U < i&. 500um DR & k2R T HRIBEARC AN, GEHE TH O TERL U 7z, k7 msid, 20wt %
5 2.5WLUE TELET B THED ., 20WtUWIHKI -Ri7% TR TKTHTZ L TWEH, ZNLNE. Hdoki FRIC 2= E %
CEUIEEFICES>T VD, 165 T, IKTED., 2005 2.5wt.%E 85 ICDON T, hiFRIDZERBIZZ kD, Kick
) E%M?Fﬂ@-’rﬁ NEHERF L TSN EARORE S ZNUCONTNE B> TWb, #ALCIE, EfE2mm07 L3,
onazy, FEUM, AT LR) EEREIMm IV, F R, ATV L R) O 8RHOBEERZE Wi, 2D Otk
Vgl it 1.5v7.0km/s’6‘§’%%ﬂ‘bfc. EERTIE, EHOKEMD T RWIzDIC, FENETF ¥ VN—NICRIE Lk, E I
WiEAD 728 150~230PaZk TIk/E L7z, REHOEMREIX, F- 15°CTholz @I N5, HERFDA Y =7 2l
HORETIX, B TA I AT TRE Uiz, £z, BINUZEW EIESNTZ7 L—2—BIRE. /FREL—Y—F
{Ju‘[“f uf{/ﬁ” L 7‘1

FERFER DB E NI L—2—1E, 7K773 20wt % (ZERR3E 0 %) O Tl sifHric Pit & MEEX N 2 FISER O fii
ZYRME R B, ZDFE DI Spall L XN 2 K IDIE DN TG Z R > Tz, —H. KR 12.5wt.98L T (ZERR
H 12000 ) ORI T Spallfilsiz iz iah o7z, Bl E T4 A1 A 5 O#)jE» 5, Pit & Spall DilifEEh ST N5
W ORI ZRFE T 2 ENTE, PHEENS DAY 7 2, 7 L—Z2—EROWEIHHE N, ZORIRE F
WKERENBWHHEEDA D 2 7 Zh—T VDL D TH o7z, Fiz, Spali@dh 5014 Y = 7 ZiF, 7 L—&—
TEROFHNCHL & 7> TAREFICRE S Nz, 51T, PitiEED 51&,. 7 L—Z—BOBIAIC ¥ — RO Y HYE
HLDOMWEZE TN NN SN AT DB T E 2.

Hiraokabld. SpallEROEAGHEBMFEZIN, ZORE, SHR 50wt.%E TR EATEFRAEEBICDN
T Spall AR NEL BB T e MELTWVD, 1. SHOERTIE. SO56% 80wt.% (K& 20wt.%) DFEx
1To 7z, ZD SpalliE#id, 5 DEHEZ 50wt.%D Spall[E4E L 1FIF—E L, 50wt. % £ TOERFRAMERD, 80wt%E
TR RN Ehbh o Tz, SRIORERD Pit ERIZKD & 20% (ZEKRHR 0%) H5 2.5wt.% (ZEFR% 42%) DR TERR
MaEIER DR 5N, THUIKD & 2090 5 2.5Wt. %D B T Tk DO ZE R % D ZKOEMRD . ZOFER, 12
IO PERIRE NEGINC/ NE X BB EEZ NS, PitIEE H & PtIER d DL (HId) &, KTEH 20wt.% (28
FRR 0%) 5 2.5Wt.% (ZEBRER 4290 N\ L3 % LR/ E S Imo Tz (ZERRIZEN) ., T DLk, BurchellDffKIC
Wg % RERAEHLD Hiraokalz B DK & 10070 5 50wt.%E TOK « SAEGY) (ZEFFR 0%) 1R 2 FERKEH & g
T B EHOSMTNSIREL TR D IKGEDOHRED & AEIC HId & BilisDd 2EmIChH 5 2 Ehbhro Tz,

F—T— RIKKRIE, 28, 28R, S/KR, Mgl 7 L— 2 —JEk

Keywords: icy body, impacts, experiment, water content, strength regime, cratering

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]P -

Geoscience
Union

PCG30-21 £3-A02 FFR9:5 A 27 H 10:15-10:30

227 L—RX—IERUCHED 1Y 7 2RI B9 % ERI ST o
Ejecta velocity distribution for impact crater formed on quartz sand: Effect of projectile
density on crater scaling law

i TN LRI BE U 3R K 2 (R oA e —E1 L @i AR BRI E 2
TSUJIDO, Sayaka; ARAKAWA, Masahiko'* ; SUZUKI, Ayakd® ; YASUI, Minami! ; MATSUE, Kazuma ;
TAKANO, Shotd ; HASEGAWA, Sunad

VIR RE R AR B AR, 2 SR IZEESE GRS | R At
IGraduate School of Science, Kobe Universityapan Aerospace Exploration Agency, Institute of Space and Astronautical
Science

H2e 7 L—Z2—0EKIE. KFROEK. EILEFICE W TEENEHE TH 5, RIKESRIC X % KL Oms %
19 ET. {227 L—2—ICT 2 A7 — VAR E L 5%, A7—NVHAERWS T & T, RSO IERS 2R
BRORIKIED 7 L— 2 —IEBOBRFRICE T % Z ENAEEL 2%, AWIZE TR, A7 — VAN NS 2 L5 E O B
FRB7d, 1.1-11gem? OfRIR 3% E 2 D 8 FFHOMALZ VT, EZ25HE 100 - 200 m st OHEHIC T
W7 L—R—JEREHER L . B2l DOF RTINS 12 DRY J1— R 3 A bkE Wz 1.5 -7 km s OEHEmIc
B BMEZET L — 2 —IERERETT 5 T2,

B, BEZSEEICE N TEON2ZY = 7 Z#HE I, 7 A7 —IVANC X B, volv gR=k1(xo/R) (-1/u), I
KOBIITE, vy, 0, R, Xo 3ZNZTNME, BEOMEE, 7L —2—P%, BIMEZEZ L, ke BXU pidE
IC2—7w MCXBERTH D, p lFHFHEIKIE L, KEEHALICIIT 2 0.31 - 0.430 5 @ EHALICEKIT 5 0.6 -
0.7F T, WHIHEL LEICKEL XD T N oTz, i, @EHEHICBWTERONIZHEHEN D S, BIEEELHED
Xo <4a (@IFHFHFLKER) OHIPH T SFE LD K D 31723, EEDHMNNFRANHED RN T &b 5Tz,

—Ji. V=2 =P A T Z 7 A7 —)VHIN S | (GEEE Tl 0 A 0.55 83 KE o 72, T OfEIE. [[ Uik
BV THRHEHIUCH LTIy = 7 ZHEE NN BRD Tz p OFEEE TV, Fio, EEEH TR 7L —2—Y A XD n
AT —IVHINGRE STz p 3 0.44TH D, p lIFEZELHERFEDN DD EEZ BN,

IV 7 ZRFORHARE (0) &, H2ESAHETIE30-48 OMTRELIES DD, HEEENHEINS LIE5DE
WBNEL7RD, EHICZDMEINE 755, FEZSEEMGEE Tldx >0.6 R ICHWT, MM EIX 30 - 40 & it
CESTIRIEEEhol, —/. BISEENERE Tldxo =0.7R Z#Z 2 L AN KEL KB T b o1z,

IV RA—T VOAEE. TV 27 XSS EMHAEOmMEIC K> TRE S, SHEOEBRTIE, HALEE
DEMELEBIT A4 56X FTARELGZB T Do,

CORBTHELONIMERE, 7L —2—EREFOHEAIFEZR LIz Z €70 (Maxwell, 1977 LS % &, 28I
E0ESNTZ & 0 LOBRIE Z ETFIVTREIBHTE RN e oz, ZTTHRIED. HEESdEROLED Y
L— 2 —ERGHRRIC & 8 T & 2H55E Z £7 )1 (Croft, 1980 ZHW T L7zFT, 9 XTOEEFERICHT S u T 0
YR ZEdIC K > THARRETH 5 T &b ole, THIC, MRS 2R T % 7281 Quarter-spacghfiic £ 0 .
7 L—Z—JE KR BT % HZEROH T OIRHIRZ Tz, ZOREHE, LR Z 7V 518 5 NTiikR & EED i 7z
THIPRZ RS & FROIRAIERT LE—RTH 2 LIRS, MO LTV AN D 5 2 Db Tz,

F—U— R HZEER, LIV X, 7 L—2—BR, NEEE, Y =7 ZH—T 2, A7 —)UHI
Keywords: Impact processes, Regoliths, Cratering, Asteroid surfaces, Ejecta curtain, Scaling Law
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