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Figure 5-1-1 : Average reflectance spectrum of Itokawa during an equatorial scan on
September 21(2395365750-2396761741).
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Figure 5-1-2 : The reflectance spectrum of major silicate minerals on asteroid surface.
Data from RELAB Public Spectroscopy Database [6]. Data files are CASC02, CBPP47,
C1PP49, and C1SC37.

8T A IR O A XY R, 5—#13 RELAB Public Spectroscopy Database [6]
&0, HWwiF—4% 7 71 )lid CASC02,CBPP47,C1PP49,C1SC37,

109



Figure 5-1-3 iC 10 H 8 HICEMESNZHREAF ¥ > DOFEHARY MV ERT. 10 A 8
HOWEHRO A R A7 OM S OBEEIR 11 km T, KBAAAAIZH 30 ETH S, 1 EOH
EZ 32 (W4 OTF—FDOVEETHS, 2HBDUT I a 1 —)LOMEELE,
FEROZBLERENELS 2D, 0~0.02deg/s FRED L — F TEENLH L THSIRM
THok/cd, NIRSO7 v b7 > FoB#NT, NEREDOHERICX S XEOBEIL D, B
BHOZBERICLEBEOHMNKELS 2o, UL, 4 BPEEOHEHBANTHNIZ.
1EIOPEZEDONIRS D7y b7 > rOTHIZ, 7y b T U > A XL D AEWIRRA
EEBTES, 2B, REAFy HPICffED, BENKEEN NIRS 7y ~ 71 >~
FAVNERENSHANTNES EENH DN, TOT—FITEENSERNL =,

10 H 8 HOEHZARY MIVIEREEN 9 A 21 HICHARTEWL., ZHIZFIETHIBRR/E
KEBAAHAIZE B KFAROEICL S,

0.20 T ! . 1 |
v sdl] | ....'.-‘"”oq : s
0.18 | LAverage Oct.8 } ...’ s | Nm
R LR s / e
@ ...
2014 Piagg g8t g gy i
= —— : R b5 .
3 5 T i
@ 012 [-ooooeenneesd s R i pesreneneananaeas e
o ! : | |
| ..,ol';“ | . ‘
(ST - TSI N AR i
ey, o® .
GO8 [oconmcinans _______________ ...........
0.06 i | | | i
750 1000 1250 1500 1750 2000

Wavelength [nm]

Figure 5-1-3 : Average reflectance spectra of Itokawa during an equatorial scan on

September 21(red) and October 8(blue).
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Figure 5-1-4 : Average reflectance spectra of Itokawa during the equatorial scan on
September 21(red) and October 8(blue). The spectra are normalized at 1565 nm.
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Figure 5-1-5 : Equatorial averaged spectra of [tokawa observed on September 21 (red)
and October 8 (green). Also plotted are two independent ground-based disk-integrated
spectra (from Binzel et al. (2001) (blue), and Abell ef al. (2006) (purple)).
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Figure 5-2-1 : Comparison between simulated spectra using Hapke parameter obtained
by NIRS observation on the condition of the groundbased observation at 2001 March 12
(blue) and the spectra obtained by groundbased observation at 2001 March 12 (pink).
The spectra of groundbased observation are calculated by interpolation at the
wavelength of NIRS observation.
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Figure 5-2-2 : Ratio of groundbased spectra and simulated spectra using Hapke
parameter obtained by NIRS shown in Figure 5-2-2.
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Figure 5-2-3 : Ratio of Apollo 16 site sample spectra and lunar far side spectra observed
by NIRS shown in Figure 3-5-5.
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Figure 5-2-4 : Ratio of calibration factors at Figure 5-2-2 and Figure 5-2-3.
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Figure 5-2-5 : Ratio of Lamp data at Lunar observation (2004 April 7 and July 17) and
Itokawa observation (2005 September 4 and October 30) normalized at 1565 nm.
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Figure 5-2-6 : Ratio between data of Figure 5-2-4 and data of Figure 5-2-5.
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Figure 5-2-7 : Real(n) and imaginary (k) part of the refractive index of host material (4)

and nano-phase metallic iron (Fe). Data is referred from Pieters et al (2000) and

Johnson and Christy (1974).
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Figure 5-2-8 : Ratio between reflectance spectrum observed by NIRS and laboratory
measured spectrum of Apollo 16 site sample (blue). Also plotted model curves
considering space weathering (differences of volume fraction of nano-phase iron are
0.010 % (red) and 0.015% (green)).
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Figure 5-2-9 : Lamp data (2005 Octover 30 (blue) and 2005 November 24 (pink))
normalized the data obtained just before arrival at Itokawa (2005 September 4).
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Figure 5-2-10: Simulated spectra using Hapke parameter obtained by NIRS observation
on the condition of the groundbased observation at 2001 March 12 (blue), 23(red), and
24(green). Open square and triangle data are inverted spectrum of groundbased data
using correction factor shown in Figure 5-2-2.
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Figure 5-2-11 : Ratio between groundbased data at 2001 March 23 (blue) and 24 (pink)

and NIRS data corrected by correction factor shown at Figure 5-2-10.
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EOWIN > RIZHMT 5 2 &N TEIUL, T OME LT LIEEN S SR DL FHAR
(Sunshine and Pieters, 1998) &t fE 415 & Digim(Binzel et al, 20010 6T H 503,
KT 1um N RIZWEA > T 2 ANZBET 500N RS 3 D, HAICERT 2N R
M1IDELEHEL, ZNSERML TSRS T, HEDHLLWONBIRTH S,
mixing model {IZDWTIL, TDOILY RAUN—2RKE&TIUL. N5 DOEFEEL D EEE
EHEET H T ERRETH DM, T RAN—2EIRET 20O ENES,

FIT, AWETIE. Rl XD afEZRREEL . DB RAESE LT, Inm ORI
INZ RDTEIND 3 DO DN T OWINREBDEIE Z KD, Z D 5RE LA S SLamHi R L
ZHEOEL . MBS FIZ DWW TOERET DI EEZ D,

5—3—2 fHICHOWEARY BILF—%
I W DEMR S B LA D ARY MILTF—FI2DW T, RELAB 5¥—4 X—

AZHHHD. BLUVT T2 KOEHFLKIZHE U TREEL ThWiaEnlz5—4 %/
Wz, W AXYZ MILT—212DWT Table 5-3-11CF &0, FFNFNDOAXRY k
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)L % Figure 5-3-1~Figure 5-3-6 12,17,

Table 5-3-1 : Spectra data file name
FRATICH W K AR MV F—%

Sample sp;;t_ig:m) Sample-ID Comments Ref. li{iIEeL;i)B
e e RTINS M
ig’;;‘;;‘;f;;f;:j;e o 025 xT-Txr-sy  JFRPESSZ o cixTsy
S?;r;i?aes‘eo;f:;ﬁ;e b 025 xT-Txest o JFRERESIS o gixrsy
e Ohine” 05 xttoras STIPER o
et oss oo Q0PI o
oo s xemess ORPEE oy
X ANV R 1, 7 P
gg'ggzj‘aes'eogf;';j;e J5 45775 XT-TxH-32 8:;%:1’;33)':‘?5% 1 C1XT32
o e gy sy SRR oy
Athens(LL6) 0-125 OC-TXH-013-C C10C13C
Athens(LL6) 125-250 OC-TXH-013-B C10G138

Cherokee Springs(LL6) 0-125 OC-TXH-001-C Ol/(O+Px)=68% 2 C10C01C
Cherokee Springs{LL6) 125-250 OC-TXH-001-B O/ (OH+Px)=68% 2 C10C01B

Alta'ameem(LL5) 0-125 OC-TXH-010-C Ol/(O+Px)=70% 3 C10C10C
Alta’ameem(LL5) 125-250 OC-TXH-010-B O/ (O+Px)=70% 3 C10C10B
Chateau Renard(L6) 0-125 OC-TXH-011-C c10Cti1C
Chateau Renard(L6) 125-250 OC-TXH-011-B Ci10C11B
Harleton(L6) 0-125 OC-TXH-003-C C10C03C
Harleton(L6) 125-250 OC-TXH-003-B Ct10C0o3B
Cynthiana(L4) 0-125 OC-TXH-015-C C10C15C
Cynthiana(L4) 125-250 OC-TXH-015-B Ct10OC15B
Dwaleni(H6) 25-250 MB-CMP-003-L Ol (OI+Px)=53% 2 CLMBO03
Portales Valley(H6) 20-250 MT-DTB-057 CIMT57
Magombedze(H5) 0-150 TB-TJM-108 O1/(O+Px)=56% 4 C1TB108
Ucera(H5) 20-250 MH-CMP-006 O1/(O1+Px)=54% 2 C1MHO06
Kabo(H4) 0-150 TB-TJM-136 O1/(O+Px)=51% 2 C1TB136
Ourique(H4) 0-150 MT-DTB-008 CiIMTO08
Lodran(Lod) 0-125 TB-TJM-041 ciTB41
Acapulco(Aca) 0-125 TB~TJM~-043 O1/(OI+Px)=52% 4 C1TB43
ALHA81261(Aca) 0-125 TB-TJM-039 C1TB39
EET99402(Bra) 0-125 TB~TJM-058 C1TB58
Reid013(Bra) 0-45 MT-TXH-052-A CAMTS2
Hughes026(Bra) 0-45 MT-TXH-051-A CAMT51
Brachina(Bra) 0-45 MT-TXH-049-A CAMTA49

I 30 1AL 0 1)K 4Tl . 7— %132 T RELAB Public Spectroscopy Database
[6]& D, RELAB File ID 78 C10C THE 57— I3 HR I Vg, a2 5
AL T — FZI3LL RO k&K DB L 7z, Ref.1: Hiroi and Pieters (1994), Ref.2:
McSween and Bennett 111 (1991), Ref.3: Al-Bassam (1978), Ref.4: Burbine et al. (2003a)
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Figure 5-3-1 : Reflectance spectra of olivine-pyroxene-plagioclase mixtures (Particle size
< 25 pm). Data files are listed in Table 5-3-1.
N6 A BEAEASMORE AT L (K431 X<25pm). T—#% 13 Table
5-3-1 B,

0.8

o o @
[ I - - ]

Reflectance
(=]
rF-s

0_3 ............................

—OFPxPI=1:4:4 01/(0+Px)=20%

02 —OEPx:PI=5:5:2 0/(0l+Px)=50%

~— OEPxPI=5:2:5 01/(0+Px)=71%

—OEPx:PI=3:1:0 OI/(Ol+px)=T5%

0.1 —OLPx:PI=4:1:1 0I/(Ol+Px)=80%
0

300 800 1300 1800 2300
Wavelength [nm]

Figure 5-3-2 : Reflectance spectra of olivine-pyroxene-plagioclase mixtures (Particle size

45 - 75 pm). Data files are listed in Table 5-3-1.
T h A - REGREMORKRFARY ML (RiFH1X45 — 75 pm). T—F &

Table 5-3-1 ZH,
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Figure 5-3-3 : Reflectance spectra of L-LL ordinary chondrites (Particle size 0 - 125 pm).
Data files are listed in Table 5-3-1.
L-LL Y@ RS54 FORFARY BV (KiFH1 X 0-125 um)., 7—# & Table 5-3-1

0.30
0.25

020 +-{--- x cemeemmna ,: 7777777777777777 : .............. }. ......

Reflectance
o
=

0.10 ff--oomomeeeeenennte e ST T — Athens(LL6) =
/ : : ——Cherokee Springs(LL6)
~—— Alta'ameem(LL5)
! E —Chateau Renard(L6)
Ll S ) J —Harleton(L6)
; : |— Cynthiana(L4)
0.00 - L i i
300 800 1300 1800 2300

Wavelength [nm]

Figure 5-3-4 : Reflectance spectra of L-LL ordinary chondrites (Particle size 125 - 250

pm). Data files are listed in Table 5-3-1.
L-LLY@Ea > RS54 O AT BV (R84 X 125 - 250 pm) . 7—# {d Table 5-3-1

;1&6\9
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Figure 5-3-5 : Reflectance spectra of H ordinary chondrites. Data files are listed in Table
5-3-1.
H¥#@3FEo14 hORFART M, T—4#13 Table 5-3-1 2,

0.45
T T S
0.35
0.30
3
E 0.25
8
= 020
o :
0.15 —LOdf!ﬂ(LOd)
— Acapulco(Aca)
000 VL .. N —ALHAB1261(Aca) |
’ —EET99402(Bra)
——Reid013(Bra)
0.05 | —Hughes026(Bra) |
: ; E —Brachina(Bra)
0‘00 1 i L L
300 800 1300 1800 2300

Wavelength [nm]

Figure 5-3-6 : Reflectance spectra of primitive achondrites. Data files are listed in Table
5-3-1.
WBIFMIAa KS51 FORKFARY M. F—4 13 Table 5-3-1 B,
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5—3—-3 KHAXRZT LI OO

Table 5-3-1 IZRLET—FZHWT, KEARY MLORKEERD S, 1ZUHIZARY
MVINSA2T 4 Za—LRBEROKR<, 2T 4 Za—L03RDEELTIE, —FH
M, BN RO ZERTHESHIETH SH. 2 2 Tid Sunshine et al (1990)75 &
TITONTWDFEITRS > T, KFHROBRMEE LD, BN ROFIZET 558
M EROMBIZLH T DR & T2 HEEZRAT 2. EAXRYT MILIZBWTRD 2 BN
> B@DJH% Table 5-3-2 IZX EDDH, AXRY MURHFTOH & L TREROx K ERkpfza >
T4 Za—LDER% Figure 5-3-7 121”7,

Figure 5-3-7TIZHBWVWT, A7 4 Za—LEHANEE Lo ERKNBROEDN, BHEEICH
FARINRETH S, ZIT lpm N> RIZBIT2RUREORAE (RS RO /M)
% Band I center EE#HT %, X7z Table 5-3-2 IZH1F 5 A1 5 A2 £ TORIURK O
fii (Band I Area) & A2 /5 A3 £ TO W FREDOFE5H il (Band 11 Area) Dtk % BAR (Band
Area Ratio) & # T %, Band I center BLUNBAR IZH > T >4 « A DEEL SRR
G5 EMNDH - TWAS(Cloutis et al,, 1986)74%, Band I center I IZH1F5 Ca DEH
REBMBRLTWEZ ENGMh-> TS (Adams, 1974). F7= Gaffey et al. (1993a) Tl
Band I center BXUNBAR OfiZHWTSH/NKEZ T OOH T/ S AT H &%
f2EHL TV,

0
02
-04
-06
;f 08 | ;
2 1 ——OLPx:PI=1:4:4 OI/(01+Px)=20% <25 um
g -— -Contim_mm
= ;
|
D e S
-16
-1.8
_2 A 1 I

300 800 1300 1800 2300
Wavelength [nm]

Figure 5-3-7 : Natural log reflectance spectra (solid line) of olivine-pyroxene-plagioclase
mixture (Particle size < 25 pm) and its continuum(broken curve).
HAWNBMEBERLEKRARZ MY (FER) EaFs=a—L (BB, T—F3h>5>
1 A - BERAORSY (R 1 X<25pm).
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Table 5-3-2 : Wavelength of contact point between continuum and reflectance spectra.
AT 4 Za—LERKARY FILOERADREE

Particle A1 A2 A3

Sample 4
size m) (nm) (nm) (nm

—— ——
Pyroxene—Olivine~

Plagioclase mixture 20 0-25 715 1335 2600
Pyroxene-Olivine— _

Plagioclase mixture 50 0-25 680 1500 2600
Pyroxene-Olivine= ¢ o5 680 1555 2360
Plagioclase mixture 71

Pyroxene-Olivine= o5 575 1570 2600

Plagioclase mixture 80
Pyroxene-Olivine-
Plagioclase mixture 20
Pyroxene-Olivine—
Plagioclase mixture 50
Pyroxene—Olivine—
Plagioclase mixture 71
Pyroxene—Olivine—
Plagioclase mixture 75
Pyroxene—QOlivine-
Plagioclase mixture 80 45-75 675 1580 2420
Athens(LL6) 0-125 680 1560 2495
Athens(LL6) 125-250 680 1560 2495
Cherokee Springs(LL6) 0-125 695 1550 2485
Cherokee Springs(LL6) 125-250 710 1555 2485

45-75 715 1390 2600

45-75 705 1485 2600

45-75 675 1575 2360

45-75 680 1570 2600

Alta’ameem(LL5) 0-125 680 1565 2480
Alta'ameem(LL5) 125-250 680 1575 2490
Chateau Renard(L6) 0-125 730 1580 2480
Chateau Renard(L6) 125-250 680 1540 2480
Harleton(L6) 0-125 705 1525 2500
Harleton(L6) 125-250 715 1540 2490
Cynthiana(L4) 0-125 730 1545 2490
Cynthiana(L4) 125-250 740 1525 2500
Dwaleni(H6) 25-250 715 1495 2500
Portales Valley(H6) 20-250 680 1470 2500
Magombedze(H5) 0-150 720 1480 2550
Ucera(H5) 20-250 710 1475 2500
Kabo(H4) 0-150 720 1490 2500
Ourique(H4) 0-150 720 1500 2500
Lodran(Lod) 0-125 700 1460 2500
Acapulco(Aca) 0~-125 720 1460 2550
ALHAS81261(Aca) 0-125 730 1480 2550
EET99402(Bra) 0-125 660 1770 2480
Reid013(Bra) 0-45 725 1720 2480
Hughes026(Bra) 0-45 725 1705 2490
Brachina(Bra) 0-45 715 1740 2500
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S5—=3—4 WINFREBORIELL SO AXRY L ORHE & DBR

AWFFETIE, Band [ center 2 BAR IZAD D, 1pm /N> RIZHBIT 2 RIUREO®E LT %

MO THYMR D@ 217D, Band I center DI, K& A X7 ML D SIN VENEEIT
AL SDERNTY ¢ v 71 27 L TRIRER O R KM ZRD D HLENH DA% 1um
N2 RIEEAWINGTTH D MGMIEREZHWT 7 s v T« > LTRSS 0n, £
ToMNN > RIS RAFIE TV 5728575, Band I center MRDICK WEWD RENDH D, F
ZT. Band Icenter ZdE T 2 KL DWIURE DL ZH WA Z & T, IS OREZE MRk
T 5, HAMIZIZ 950 nm & 1050 nm DELE EB T EET B, Table 5-3-1 1w LzH >
WZDWT, Band I center &WIRERD LD BER%E Figure 5-3-8 IT/R9 .

Figure 5-3-8 Z 6l %5 &, Band I center & WIRE D EE LLITIZIEDOMBENH 5 Z &0
ma

KIZBAR IZDWTTH S, BAR I 1pm N2 R & 2pum N> RO RIS ZE R D %50
H O, Table 5-3-2 10 KL/ E DI AI~A3 RTOILWEEHPHD AXY ML T — & 15h 8
THDH, N2 7241 BADIHELZ RO B2 ThHIUL, 1lpm N RNIZHBH >
T AT ERATDOWIPIN > RESEEL TRD D Z A RNIE I W, BAD 1pm DI
N2 RO 1050 nm £ D B IMIZH 5 (Adams, 19749D T, 1050 nm £ 0 EFEM
TH T 2 ATOWPUN Y ROBIN S E 1050 nm K D FEHRICB T 2 RUREROLLE &

ZET AT A EMAIOBRELRERETHIENTESLEEAD, BAEMICIE 950
nm & 1250 nm DEEES T EET S, Table 531 1R LAY T IVIZDNT, BAR &
W AERBDO L DBIR % Figure 5-3-9 121”7,

Figure 5-3-9 /L% &, BAR EWIRE O EIELIZIZADMBENH D Z Enbn b,

Figure 5-3-8. Figure 5-3-9 THWW/Z I LIS T Band 1 center % BAR & DAHREIC
NWTHMND72DIZ, Band I center IZDWTIE 900 nm. BAR IZDWTIE 1300 nm D
IERE DI 2 H W2 B DR RIZD U T Figure 5-3-10 & Figure 5-3-11 12579, Z0#S
RzEL5 &0 950 nm O D12 900 nm DfEiZ. 1250 nm DX 012 1300 nm DfE % H
WTH Band I center *° BAR EOMBNZIZAE LT <, HMEIEHLUTHD Z EnD
Mm%, 72720, Table 5-3-2 1281725 A A2 OFEITELS 2D &, BIUN ROJE Ok E
DRESVED BN KN EL B D URENDH D720, WPUN> ROE O EM 5 LN
72950 nm & 1250 nm Z 1% T &£129 %, Table 5-3-1 1R L 728 > 7)LIZBIT 5 Band
I center. BAR. WUNRED®ILILIZ DT Table 5-3-3 IZFE LD 5,
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Figure 5-3-8 : Relationship between Band I center and Band strength ratio for various

sample.
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Figure 5-3-9 : Relationship between BAR and Band strength ratio for various sample.

Band area ratio (Band ll/Band 1)
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Figure 5-3-10 : Relationship between Band I center and Band strength ratio for various
sample.
Band I center & MWANFREL D 8% (1050 nm / 900 nm) DEfR
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Figure 5-3-11 : Relationship between BAR and Band strength ratio for various sample.
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Table 5-3-3 : Spectral parameter of various sample.

SFEIFERYLTINOBARYT MILOEB/S T A—%

Sample Particle BAR Band | Center InR-C InR-C InR-C } InR-C »
size (1 m; L) {1050} (900) (1050) (950, {1250).{950) (1300) (950)
[Pyroxene-Olivine~ 4, 123 925 0.37 037 007 004
Plagioclase mixture 20
Pyroxene-Olivine~ 45 0.67 930 06! 0.60 0.24 019
Plagtoclase mixture 50
P yroxene-Olivine~ 0-25 0.28 955 096 090 049 041
lagioclase mixture 71
Pyroxene-Qlivine~ 0-25 022 1025 117 103 0.60 052
Plagioclase mixture 80
gy"”e"‘“’“o"‘“”e“ 45-75 1.46 925 042 0.42 0.08 0.04
lagioclase mixture 20
Pyrorene-Olvine™ | 45.75 077 930 069 0.66 027 020
lagioclase mixture 50
Pyroxene-Qlivine~ 45-75 032 980 103 093 053 044
Plagioclase mixture 71
Pyroxene=Olivine= 4545 0.34 995 110 0.98 0.55 046
Plagioclase mixture 75
Pyroxene-Olivine~ 45-75 022 1025 1.22 107 063 054
Plagioclase mixture 80
Athens(LL6) 0-125 021 1005 122 1.05 0.54 044
Athens(LL6) 125-250 025 1000 T 0.97 053 044
Cherokee Springs(LL6} 0-125 029 965 102 082 0.48 041
Cherokee SpringsiLLB) 125-250 039 975 097 087 0.43 0.36
Alta ameem{LL5) 0-125 038 985 1.09 096 051 042
Alta'ameem:LL5) 125-250 040 970 1.05 0.94 048 0.41
Chateau Renard(L6) 0-125 037 945 0.91 0.84 0.36 0.30
Chateau Renard(L6)} 125-250 0.56 945 077 0.72 025 020
Harleton(L6} 0-125 0.35 945 0.92 085 037 0.30
Harleton{L6’ 125-250  0.54 950 0.84 0.77 0.30 0.24
Cynthiana(L4' 0-125 048 940 0.90 083 0.41 0.34
CynthianaiL 4} 125-250 080 935 0.72 068 0.28 0.21
Dwaleni(H6 25-250 067 935 0.64 062 021 0.15
|Portales(H6 20-250 056 950 079 073 0.24 019
MagombedzeiH5’ 0-150 088 930 060 060 0.22 016
UceraiH5' 20-250 070 920 065 063 019 015
Kabo H4) 0-150 0.88 930 058 0.58 019 015
OuriqueiH41 0-150 084 930 0.69 067 024 019
Lodran(Lod) 0-125 089 920 050 049 0.12 0.09
AcapulcolAca’ 0-125 084 930 058 0.56 014 009
ALHA81261:Aca) 0-125 067 940 0.65 062 0.17 013
EET99402(Bra; 0-125 001 1070 1.75 143 108 099
Reid013(Bra’ 0-45 008 1075 204 160 101 0.96
Hughes026:Bra’ 0-45 003 1065 1.81 147 090 082
BrachinaiBra) 0-45 -001 1055 173 142 083 074

5-3—-5 WUIREuRIEE 7Oy K

Figure 5-3-12 {2 950 nm. 1050 nm. 1250 nm OB OEE L E &Y > TILIZD 0
T70y bLENERT, ZOMIZES T, AXY MLO Inm N> ROBFIOA T, 51>
T A1 BAATDIEELEDEMRNTEL ZEDN 5, KO EIZii<iEEN > a8
OMUTHDH LR D, 2, Wila R4 PO HLLLRBREDBAY A TOKH®H
HRIETELZENDMS, 23U, BAYA TOBEWVWIIES T, B4 - BATHE
L > T8 TH S, Table 5-3-1. Table 5-3-3. Figure 5-3-12 a2, Bk
M2 OV(OI+PX)ELD M > TWBRRL1IZ DWW T H# L TH % & . Cherokee springs (68%).
Alta’ameem (70913, IR EGYO T1%DEIZT7 Oy hENTHO. Dwaleni (53%).
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Magombedze (56%). Ucera (54%). Kabo (51%). Acapulco (52%)3. SEMIEEMD 50%
DIz Oy FENTWT, OS> TIVCBT 50 > T 2 AFEE QMR SRS
MIZHBITDHH 2T A{HEEDOHIRNL L ThWbsEEZA 515,

KIS, 2070y MIBIT2FOMOEYMKOZEII DN THERT 5. HHlID 950 nm
& 1050 nm DREARE O RIE LAY Band T center EHIBANH 5 Z S HiIHTT H bR 7=03,
Band I center I/ 1IC7FEND CaDBIZE DT T R THZENGN->THD (Cloutis
etal,1986). Ca DA ABIFILIONTO T Oy MILRNIZS T hT5I&I078%,

F2 T ATDOHRIZDOWNTIE, 2T 240 1lpm #IZH D 3 DOWIUN > F(Burns,
19702 DWW T, Mg/Fe t(Fo )7 <7251 F 8, M2 31 FOBIIUN > RO#®EZ(1050 nm
AT O N > R g8 < 72 B i3 3 D (Sunshine and Pieters, 1998). Z DK Tl
{il22 7 b5 uEMNH S,

FIEAATOBION > RIZ 1250 nm HEICH D70 RAZSEICEUAEAY > TV T,
ZOKTRIZT7 R T 5u[EMENDH S,

KK {1 ZDEBAEE 2%, Cherokee Springs DT — 3k FH1 XHHIMN W E,
R, #MEEIE B2, 0.05 FOWA TS (L EIC 7 FLTWD), MOBAY > TILDT
— & TH, b U1 TN NIZE Figure 5-3-12 TI3A LIZ2 7 b5 ENAH S, L
L. 12T 240 Bifi « BRAORBYOT—F 5T, K31 XAMsWT—&1d3A I
T RTABIABH D, BT LS - ARITIERNWZ ENDNS, ZOLDITKFH 1 X

DEEIHZLDHDOD, > 7 FORIFFNFIEREL &L, b~10%REOKETH 724
A D(HELLZHEC TED EE R S,
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Figure 5-3-12 : Band strength ratio plot for various sample (Olivine — Pyroxene —
Plagioclase mixture (triangle), Ordinary chondrite (circle), and Primitive achondrite
(square)). Number indicates olivine abundance (Ol/(Px+0l) in %). H6, L6, LL6 are
chemical and petrographic type of ordinary chondrite. Aca indicates Acapulcoite and
Lod indicates Lodranite. Data from RELAB Public Spectroscopy Database [6]. Data files
are shown in Table 5-3-1.

SEIFERY TN ORIURRORELLD T Oy b BT 2 A A - RAIRAYIZA,
¥ilI>RI14 RO, BEMIAIC RS bRO. BFR A>T > aGHE
(OV(Px+0D %). H6,L6,LL6 [FMA DL - SAFMND . Aca X7 7N 371 b, Lod
WO RoF4 kb, A7 b)L5F—4 13 RELAB Public Spectroscopy Database [6] & 0.
WeF—4 O##lld Table 5-3-1 .
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Figure 5-4-1 : Natural log absorption strength at 1050 and 1250 nm relative to that 950
nm of average Itokawa spectra acquired by NIRS on September 21 and October 8 in
comparison with Eros (Rivkin et al, 2004), powder samples of ordinary chondrites,
primitive  achondrites [Acapulcoites (Acap) and Lodranites (Lod)], and
orthopyroxene-olivine-plagioclase mixtures (Pieters and Hiroi, 2004).
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Figure 5-4-2 : Average reflectance spectra of Itokawa on September 21 (red) and October
8 (blue). Also plotted spectrum of an Alta'ameem LL5 chondrite sample (purple).
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Figure 5-4-3 : Natural log reflectance spectra shown in Figure 5-4-2. Also plotted their

continuum.
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Figure 5-4-4 : Natural log average reflectance spectra of Itokawa observed by NIRS on
September 21 (red) and October 8 (blue). Background continua are subtracted. Also
plotted continuum-removed of an Alta'ameem LL5 chondrite sample(purple) and scaled

one(green).
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Figure 5-5-1 : (A) Reflectance spectra of three typical areas on Itokawa. A boulder rich
area (red), high-albedo area (green), and Muses Sea (blue) are plotted.(B) Replotted
spectra are normalized at 1565 nm.

3 DDOREMNZFIHD A X7 b, Boulder-rich Area(red) |3 2492209964, High-albedo
area (green)ld 2492498099, Muses Sea(blue) 13 2493016422 DF—% %270 b, ffll
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Figure 5-5-2: Footprint for observing the boulder-rich area (Figure 5-5-1) is denoted by a

small red square. Blue square is footprints for observing its neighborhood (Figure 5-5-5).
An arrow is the move direction of the NIRS footprint. Image data is obtained by AMICA
(ST_249225173).

10 H 26 HIZ## L 7= Boulder area @ NIRS 7w k1) > b, Tsukuba region, 7R\ A3
AMICA $##F D NIRS 7w k71 > b, HWP4E Figure 5-5-5 ITRLIEARY MILT
— S HUERD 7w R 7Y 2 b, KENINIRS 7 v R 71 > hOBE A, AMICA HRfT —
51X ST_249225173.
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Figure 5-5-3 : Footprint for observing the brighter area (Figure 5-5-1) is denoted by a
small red square. Blue square is footprints for observing its neighborhood (Figure 5-5-6).
An arrow is the move direction of the NIRS footprint. Image data 1s obtained by AMICA
(ST _2492513077).
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AROEEAY AMICA {8 D NIRS @ 7w 71 > b, HWHE Figure 556 IR L7 AN
7 bVTF—FREGREO 7y 87 2k, KENINIRS 7w 7U > hOBEI AR, AMICA
it 7T — %13 ST_2492513077.
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Figure 5-5-4 : Footprint for observing the smooth area (Figure 5-5-1) is denoted by a
small red square. Blue square is footprints for observing its neighborhood (Figure 5-5-7).
An arrow is the move direction of the NIRS footprint. Image data is obtained by AMICA
(ST_2493031594).
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D7 R71) k. KEIE NIRS 7w b7 2 FOBEIAH. AMICA T —4% X
ST 2493031594,
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Figure 5-5-5 : (Left) Reflectance spectra of Boulder area observed on October 26. (Right)
Replotted spectra are normalized at 1565 nm. Footprints at that time are shown in
Figure 5-5-2. Spectral data file of NIRS are 2492208892~2492211040.

Boulder area @ 2 X7 bV R OMEIHIE(FE) & 1565 nm THRIEL L 72 227 RV,
10 H 26 HER#M, 7 v k71 > bid Figure 5-4-2 B, 57— ¥ 13 2492208892~ 2492211040,
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Figure 5-5-6 : (Left) Reflectance spectra of Brighter area observed on October 26. (Right)

Replotted spectra are normalized at 1565 nm. Footprints at that time are shown in
Figure 5-5-3. Spectral data file of NIRS are 2492497024~2492499171.

Brighter area O A2 X7 V(A DOHHii(/E) & 1565 nm THIR(EL L 7= A7 ML),
10 A 26 HERHl, 7 v k71 > hid Figure 5-5-3 B8, 7— 4 13 2492497024~2492499171.

Reflectance

0.25 pr
0.20

O.ISL

0.10 |

0.056

A

800 1200 1600 2000
Wavelength [nm]

Normalized Reflectance at 1635 nm

1.1 pr

-
o
T

o
©

o
-]
T

.

0.5

1

-

——i 2493015350 (-2
—=—1 2493015888 (-1
—=—i 2493016422 (0) -
—e—1 2493016960 (+1
—e—i 2493017497 (+2

800

1200

1600 2000

Wavelength [nm]

Figure 5-5-7 : (Left) Reflectance spectra of smooth area observed on October 26. (Right)

Replotted spectra are normalized at 1565 nm. Footprints at that time are shown in
Figure 5-5-4. Spectral data file of NIRS are 2493015350~2493017497.

Smooth area M A7 IL(KHLROMHHE(E) & 1565 nm THIEL L 72 ART RV
10 A 26 H#@#. 7 v k71 > bid Figure 5-5-4 B8, 7— 413 2493015350~2493017497.
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10 H 26 HESMHZ . 3 DO ZH I/ D AMICA ERBHCEBITE /27 — 5 2 %R
U Ciamztroe. MneT—4BROBIHISZG % Table 551 1ZR9, TNENOHIZET
WA AITIZIEM U TH DN, ARMAREDPRZ > TWD Z EBDN %, KK
PAIZDNTIE 4 HDT— 5 T 4~24 EREOHEA TR/ > TR T —F2HD5HT &
MTERLZEIIBSE, INSOT—FZRURHETHERTES L DIZT 50T, NIRSD
BT 5 417 Hapke parameter ZJHW T 4-3 BT Rz L D 7 HIETRAMEREZTT>
7= A X7 NV % Figure 5-5-8~Figure 5-5-11 {Z,~9",

Table 5-5-1 : Observational condition of each spectra.
FRATICH Wz AR BV T— 4 OBISG M

- }"é—m—m M| ANE REE ABlLin

F—5I74LE  BMB  BEWD §g<km> Boftlm  (deg) deg)  fildes) EE
2492209964 2005 10.26 83104 149156092 294 423 244 Boulder
2492498099 20051026 11:01:08 4 7 149115176 95 271 23.2 Brighter
2493016422 2005 1026 15:31.05 4.7 149041845 257 448 19.7 Smooth
2494976921 2005 1027 8:32:13 40 148767656 312 354 94 Boulder
2495272537 2005-10.27 11:06:1t 40 148726756 417 442 77 Brighter
2495791049 2005. 1027 15:36:14 4.1 148655298 321 33.6 6.9 Smooth
2498152617 20051028 12:06:11 47 148334405 370 353 38 Boulder
2498114230 2005 10 28 11:46:12 48 148339561 123 135 40 Brighter
2498632704 2005 10 28 16:16:14 49 148270092 38.6 416 4.2 Smooth
2506679712 20051031 14.07:17 53 147239576 509 425 140 Boulder
2506487616 2005 10 31 12:27:14 6.7 147263114 55.1 546 144 Brighter
2506909945 2005 10-31 16:07:11 50 147211435 38 13.8 11.8 Smooth
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Figure 5-5-8 : Reflectance spectra of boulder area (Boulder-rich area, 2492209964),
brighter area (White region, 2492498099), and smooth area (Muses Sea, 2493016422)
observed on October 26. Spectra are geometrical corrected using Hapke parameter of
NIRS observation. Geometrical condition is (7 e,a)=(30,0,30).

10 H 26 HIZ#H#I L 7= Boulder area (Boulder-rich area) , Brighter area (White region),
Smooth area (Muses Sea) D A% k)L, A~X7%7 kJLiZ NIRS O HI TR~ Hapke
parameter % fl T ea=(30,0,30) DFRIICHIEL TH D, T —FIiT 2492209962

(Boulder-rich area). 2492498099 (White region). 2493016422 (Muses Sea).
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Figure 5-5-9 : Reflectance spectra of boulder area (Boulder-rich area, 2494976921),
brighter area (White region, 2495272537), and smooth area (Muses Sea, 2495791049)

observed on October 27. Spectra are geometrical corrected using Hapke parameter of

NIRS observation. Geometrical condition is (7,e,@=(30,0,30).
10 H 27 HIZ## L 7= Boulder area (Boulder-rich area) , Brighter area (White region),

Smooth area (Muses Sea)®D A X7 k)L, AX7T |k
parameter % 1 T(7ea=(30,0,30)D & IZ#iiE L

(Boulder-rich area). 2495272537 (White region) .
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Figure 5-5-10 : Reflectance spectra of boulder area (Boulder-rich area, 2498152617),
brighter area (White region, 2498114230), and smooth area (Muses Sea, 2498632704)

observed on October 28. Spectra are geometrical corrected using Hapke parameter of

Wavelength [nm]

NIRS observation. Geometrical condition is (7 e,@)=(30,0,30).

10 H 28 HIZ#IM L 7= Boulder area (Boulder-rich area) , Brighter area (White region),
Smooth area (Muses Sea) D AX%7 k)L, A2 kLid NIRS O##I TR 7= Hapke
parameter % T (ea=(30,0,300 D&RMFICHIEL TH S, T —513 2498152617

(Boulder-rich area). 2498114230 (White region). 2498632704 (Muses Sea) .
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Figure 5-5-11 : Reflectance spectra of boulder area (Boulder-rich area, 2506679712),
brighter area (White region, 2506487616) and smooth area (Muses Sea, 2506909945)
observed on October 31. Spectra are geometrical corrected using Hapke parameter of
NIRS observation. Geometrical condition is (7,e,a=(30,0,30).

10 A 31 HIZH## L /=. Boulder area (Boulder-rich area) , Brighter area (White region),
Smooth area (Muses Sea)® A X%~ k)L, A% ~LiZ NIRS O TR® 7/ Hapke
parameter %l T(iea=(30,0,300D&MFIZHIEL TH 5, T —%1T 2506679712

(Boulder-rich area) . 2506487616 (White region). 2506909945 (Muses Sea).

Figure 5-5-8~Figure 5-5-11 DAY hMLZHRS &, 3 DOEBORHEL T, 1pm %
WA DRSS OIRE & RN B OHEMEDOENRFERRICR SN D LFEFIZ, AXT MLOMHE
ZOWTHEVWLRERENLBONH S, TITINSORBEERNICHERT S7-0I1C.
BAEHIEL AR PILIZHUT, 54 EBTI2EOERBRIZO T4 Za— L %KD,
999 nm {ZH51F 5 WIURE(C-In(Re))(999) & Zil) Z 1pm DN FIRE EEHT D, F2K
HROMEMEDAREE L TIE 1565 nm Dff(Re(1565) LX) E A5, AT MILOAD
—7IZDWTIE, 1565 nm O K #H % 764 nm D R TH| - 72 #H(Re(1565)/Re(764) & %
ZEHWS, 4 HMOAXRYZ PILENFRUTIZDONT, 3 DONT A=Y ZHE L%
Table 5-5-2 |27~ 9 . Boulder-rich area. Bright area, Smooth area M%7 310 il #h 5
VBB H Z &2 U TR WA, AMICA Bi§H S 1RO R % FF o 7= #i i & IR &
NL0, INSORICKEMERFOAXRYT FIVOKB/SI A—4% 4 HEOBRIZDONWT
YL = H D% Table 5-5-3 IZ/RT .
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Table 5-5-2 : Absolute reflectance, spectral slope and absorption band depth of each

spectrum.

G ANT RIVOIGH « AX7 ML ATO—T « TN > R

Oct.26 Boulder _ Bright Smooth

Reflectance Re(1565 0.13444 0.14381 0.1304
Slope Re(1565)/Re(764) 1.233168 1.247268 1.235785
Depth (C-In(Re)X999) 0.257827 0.27109 0.234723
Oct.27 Boulder _ Bright Smooth ‘
Reflectance Re(1565) 0.1405 0.14877 0.13997
Slope Re(1565)/Re(764) 1.248223 1.231846 1277565
Depth (C-In(Re))(999) 0.253575 0.279862 0.243171
Oct.28 Boulder  Bright Smooth
Reflectance Re(1565) 0.14771 015362 0.13752
Slope Re(1565)/Re(764) 1.282094 1.244088 1.306976
Depth (C-In(Re))(999) 0.260341 0.278932 0.213546
O3l Boulder Bright Smooth _
Reflectance Re(1565 0.13983
Slope Re(1565)/Re(764) 1328866 1.306368 1.219412
Depth {C-In(Re))(999) 0.230919 0251262 0.236986

Table 5-5-3 : Spectral parameter of typical region.
REN7R 3 DORIZHBIT B AXRY RV ORH/NT A—4

— Boulder err. Brighter err. Smooth _ err.
Reflectance Re(1565) 0.138 0.007 0.151 0.006 0.137 0.004
Slope Re(1565)/Re(764) 1.27 0.04 1.26 0.03 1.26 004
Depth (C-In(Re))(999) 0.25 0.01 0.27 0.0t 0.23 0.01

Table 5-5-3 & % & . Brighter area |3t 2 fHEICLE R T 10% IF EHL W ENn 5,
RN BRSO, -/ Smooth area [ZWIU/N > RIS N HE N T &0t
MDD, WINNS BOESIZDONTIE 15%IFEDEVRH L ZENDNDE, AT MDA
O—712D0WTiE, Bl T E DR A A E < H EREmIS R0, Boulder area 3
fHZEEARTAEWLORWDBIAR R SN S,
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5—=5-=3 T MAHTDOLEIKEDE

3 DDBURD AXRY B DFFHHDE NI DNT, MR REOEVWTHHTELINE S
Mgk 4 S,

KLt ZOBNIZE D AR BILORBOENITDOWNTIE, Clark (1995)%°. Burbine
et al 200DIZE B E, R A1 AMKERBRDIFIERKFRNEND, BUN> ROBEE N
MRS IR B IR H D b TWwa, ZHud, ki1 I0REWFE, BB
PHIBT LN <72 D . FFRESEONIBEBRICK D RNKELS R DD EERXS
N5, Ll Zoliaidk 51 X708 100 pm FEOY A X TOMER T, ki FH 1 A0
SOICNELBD EWIN FOESE, RS A ZNKELRDIFIE RS BRDHER ZR
T & THN TS (Shkuratov et al., 1999).

Smooth area DFRFEIIMCHTHEAE S, WIPUNS RPERWHEENH B, F-AXT RILA
O— 734 2 ETIRAWAVNS WEWMBELASH D, 215 OBHBILR 75 1 XHWRSRIC
NEOBIG WD WKL 0SS ITHIGL Tha EEZ 55, AMICA OEGN 51
KIMOKL 8 1 TR SN0 mm~cem B XD LKL 71 XDZF 35 =%
MO Z L Thd ZEAREIN TS (Yano ef al, 2006). Smooth area DELEIZD
DT EEERSNTHDERTTH SN, XAEHDO/NI WA A TIZTBWT, BAKR
EDOHRIZE > UM DR Z B S 28I, R EIEO &S WY A XOR T2 E A
BT v I ONHBICEE L TTES ENWIEX 1B S (Fujiwara et al, 2006).
ZOBEOBIZ KB O ZE R ETHA WK FOANES Bo B2 NE. AXT ML
DR BZEHINT 5 Z LN TE S,

-JJ Bright area {22\ Tld AMICA O#HIT. KA ROAK OO MEIRIT Hb T VT
MH DT EMM->TWB(Saito et al, 2006). ZIUFFH AL DHESTEIME N Z & TRl
TELEHEAONTWS, FHBEULMEI T 512D T, KERMEL 725 & [RIFFIZ I
N2 ROWEMRLBL5HIANH 2 ENA SN THE D (Adams and McCord, 1971).
Brighter area O’ BUELHEI FHEMENWZ E TAXRY ML OK#MEZHHATZZENTE S,

#¥ilZ Boulder rich area IZ D W TG BALHEI TENE W I EMNEZ SNDHMN, AXT b
A= TEBMIZERTH FAEVRD) SO, HEREIIR> THhARVEZDIE->E0L
I ERGABVW.EITED 70—X7 v U THEBIL 7257 —4 %MW, Brighter area
& Boulder rich area D AX7 ML ZE L THB,

5—5—4 ro—X7 v 7T~ DR
Figure 5-5-12 & Figure 5-5-13 (& 11 H 12 HIZ#H L 7= Boulder rich area & Brighter

area O AMICA DWfRBLUANIRS DT v b7 > b THB,11 A 12 HiL Touch down )
Nt 2 [AIET DB N OB#EIT. Bolder area OEHENIEEE 2.3 km O, Brighter
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area OB EE 2.8 km OHFTOBMTDH S, KB AHMAIZH 16 ETHS.

Figure 5-5-14 {2 NIRS TH## L 72 I NS #IRD KN AT bV E/RT . Figure 5-5-12
%5 &, NIRS OREFH A XX D KRERRNY—MNITATALTWAEEZBAL TWD
Z EMDn S Figure 5-5-14 (235 W T, Brighter area D A7 F)LIZEERT, Boulder area
DAXRY MV OBHINKEZENDIR, BT —F A5 v Z7HIZ NIRS O 7w R 7Y 2 kA
BEBHILT, 7y b 7Y > boO—AILBA - REASELDZLE) Brighter area (2L TK
D EEILNS,

oy 4 % W A . ' Y
o AN > oy

Figure 5-5-12: Footprint (red square) of Boulder area observed by NIRS on November 12.

Image is obtained by AMICA (ST _2539429953).
11 H 12 HIiZ## L 7= Boulder area @ NIRS 7w k71 > b, #RWLEA AMICA Hif&Hs D

NIRS ® 7w k71 > b AMICA #i#g7—# 13 ST_2539429953.
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Figure 5-5-13 : Footprint (red square) of Brighter area observed by NIRS on November
12. Image is obtained by AMICA (ST_2539467169).

11 A 12 HIZ##I L 7= Brighter area @ NIRS 7 k71 > b, #REehT AMICA $igfgig D
NIRS @7 v k71 >~ AMICA &5 — % 1% ST_2539467169.

Boulder area M A X7 k)L13 Brighter area D A7 MVIZHET 5 & KFARNEL,
Ipm BPAE DRI MBNWET TR, AR MIVOBHEDHRIZRER->TWS,

Figure 5-5-14 1213 11 H 12 HIZH##I L 7= Boulder area & Brighter area D A7 LT
HHET, 9H 21 HOFREAF v CRFDFEIIARY PV B I Alta’ameem D KH AT
RMILEBDODRTRLTH S A HMADENITIH S5, Brighter area D S # 1L Boulder area
DARYT bIVE OB, ZOMICHKREAF ¥ 2O FHDARY I DH B, D
AT FIVO RS FIZ, li#H DS 5D Boulder area D UHHITILVY, Alta’'ameem A D
L, D 3 DDARYT MWL TRHHS W,
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Figure 5-5-14 : Reflectance spectra of boulder area (2538851750) (red) and brighter area
(2538933574) (blue) observed on November 12, and equatorial scan average spectrum
obtained on September 21. Also plotted spectrum of Alta’ameem LL5 chondrite powder
sample (purple).

11 A 12 HIZ#M L 7= Boulder area(2538851750)(7#%) & Brighter area(2538933574) (%)
AN RIVE 9 H 21 HEEMLAEFREAF vy CHOFEEHYAXRT MILE)BLU
Alta’ammem [ D KU AR B ILER) DL,

D 4 DODANRY ML%E 764 nm (NIRS OFSBMAE) THELL/ZOH Figure
5515 TdH 5. Brighter area D AT FL D Z T Boulder area D A% ML OH X X
DNES(AXRT BILEL), EOMICHREAF v > OEEHDARY BIVH 5, £-EY
DA BN OBER., WFDDED Boulder area O AXT IO EIZIE W,
Alta’ameem A DAY BLOHEZ. D 3 DDANRT MNTHRTERB/AE W,

Z OfUANE. Boulder area M AN MV FHBILERIZE > T, KHROEFEAN
JRINVORMEEZRIL TS EEZD EHAMNAIGETH S, Brighter area D1 717 £
EEICEDDIHFIENDT, 1 M TL2EDFEEZ Y KT Boulder area D A7 K
WMTEL 2%,

INETOMEBAUTHA FATOLRIREHDARY MV EI > FS1 FORHFA
N7 MVEBELETE -BET, 1 MATORERZEHEI > RI1 MRAFHELELLEZDHD
EEED ERMH -7 (Binzel et al, 2001a). 5 RIO R T/NKE O M2 Fia L D
TEOEI BN H LT LERATELEEADTILENTES,
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Figure 5-5-15 : Reflectance spectra of boulder area (red) and brighter area (blue)
observed on November 12, and equatorial scan average spectrum obtained on
September 21. Also plotted spectrum of Alta’ameem LL5 chondrite powder sample
(purple). All spectra are normalized at 764 nm.

11 A 12 HIZE# L 7= Boulder area(75) & Brighter area(F)D A7 kL E 9 H 21 HIZHE
fits U7z Rl A F v R DAY BIL(ERDB L N Alta’ammem BRA D K 2R B ILER
D EE#Z, Figure 5-3-14 % 764 nm THIEAL.

KEROENWHEIAE S Lo TERENENIDNTIE, EEERTTHLM8, 1A
T ORBVEMBIARILY —T@#bONTWEZ &I2L > T, Boulder area (358 A L DT T
EREm<, MENDREAXLSZRNY—OBEICES> T, TO FOFHEILDOEA TN
HAVBRLAEEEANE. COBVWERHATEILIBZTES, 2L, RELOEHWE
WOAXRYT ML, KEROHEMESLAXRT FIMAZ TR, @I FZ1 FOAXRZ b
WEREITE—BET, HLEEFHEIETLTWS EEASNS,

5—5—5 A A7 EEOFHMCHETTHEDE

FIT, BEITE#RZL 11 HIZHD 2 DDARY RILIZDWT., 1 AT OFHEEAL
LTWianwE &< L T Alta’ameem FBAZEL T, THTHNOHAOFH EAL DT
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ZRML5S, FHELOETIVEL TIZ 52 ED# TH MW/ Hapke 200D0DETFTIL %
BRI 5.

fRHTICHI=> T, M EBET—YOARENSIZLD /1 XOEES. AT MLOBHE
NI HHEEBTE-0, 52 BOMM THWE, 1 A TOEEHAART ML Lt BB
T—4 DI L - THS Nl IEFRE (Figure 5-2-2)% NIRS TR LN AT FLITH
TR ZET S,

F /-8 IE BTV, Alta’ameem M4 D A XY BILIIE SR DU e,a)=(30,0,3001Z 54
Zabtil,

M EERBT— A I XA MIEREICEDHIER LN, B FMIEETTo 72 11 H 12 HEH
@ Brighter area & Boulder rich area @ AX7 )L % Figure 5-5-16 {Z/R7 .
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Figure 5-5-16 : Reflectance spectra of boulder area (red) and brighter area (blue)
observed on November 12, and equatorial scan average spectrum obtained on
September 21. Spectra are corrected geometrically and reduced by correction factor
shown in Figure 5-2-2. Also plotted spectrum of Alta’ameem LL5 chondrite powder
sample (purple).

11 H 12 HiZ#@#l L /= Boulder area(#7) & Brighter area(#§)D A X% k)L & Alta’amem [
ADKF AR FIVER) D g, NIRS THEHIL 727 — & 138 f*EHi IE & Figure 5-2-2 (TR
L 7= correction factor DYUEEE{T-> T 5,
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Figure 5-5-17 : Natural log reflectance spectra shown in Figure 5-5-16. Also plotted their

continuum.

HARAMEERORHAXRY kL, T—4# 14 Figure 5-5-16 £E[EC. TNENDAXRY MILD
AT 4 Za—ALbHbBTERLE.

Figure 5-5:16 DT —# IZDWTHAMNKE LD, ThTh0a T Za—LEdbbE
TERLZON Figure 5-5:-17 TH 5.

S 5IZ Figure 5-5- 17T ICBNWT. KFARZ MV EOAD T4 Za—LDEEZTOY FLTIE
DA Figure 5-5-18 THhH 5.

Brighter area . Boulder rich area ® 1pym OWUN > R D EIL Alta’ameem FE 4 D
PN REMBIET, A= T 77 09BN EN 060 BLU0.44 TEL —HT 5,
2pm OWIPN> ROENRRLS GO WA, ZHUT 2pum WIUN > RO T4 Za— LDk
DHIHEEBHDEEZE5NS,

2ODBRDAYT—1) 27777 F1%, 5:4 ETROLEYARY MVIZBITBRATr—1)
2T 7 HD 049 T8 L T, Bright area {3 K& <. Boulder rich area |3/h&<7/2> T
W5, TN, Brighter area @I AT OEEIZH L TR FH 1 XHKEN, H5
Wid, FHE(CETENMEL, OLEonEREBHAOEENHLEEZI NS, £t
Boulder rich area |ZZ DM T, ki FH1 ZAVNE W, FHEILOETENBWEE X
hs,
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Figure 5-5-18 : Natural log average reflectance spectra of Brighter area (blue diamond)
and Boulder rich area (red square) observed by NIRS on November 12. Background
continua are subtracted. Also plotted continuum-removed of an Alta’ameem LL5
chondrite sample(purple) and scaled one(blue and red solid line).
MEAr—INThHoblit FATDOKFAXRT FILA1 H 12 HIZE#I U 7= Brighter area

(W) & Boulder rich area (RWIUA)), I F 4 Za— ARSI RN TH S,
FRE LLS il > R 1 h(Alta’ameem)¥ KD K A X7 MILER) &2 Ot D 2 r—
W2 060 fELAEHDHEDOHEM & 0.44 5L HDERDER.

ZFITID2DOMBDANRYT FIZDNT, AT RILOBE H 5T Hapke (2001)
DFHBALETINT 7 4 v T 4 > 7 LI=#ERMD Figure 5-5-19 TH 5.
EFI)VBEIL 52 TR L DT, KFARYT FILOEHRNEAMN

In R = —{an(D) + (36*1/D)*g* AD}* d.

ERINDELEHDZEHWS(Hapke, 2001),

Z ZT-an(Did Alta’ameem FRADHALFERZ S H2 0 OWINFERET D, TITTHNT
W5 Alta’ameem B DY > FIVIZRIFH A1 XA 125 ym LL R OB > FIVTHBM, 2 DY
> TINZB T DIBEIN K O BN K & BB 731 ZO¥5HD 625 pm THBHE
KET S,

EEEBRREE d. BUNRIBEK TFOFEILEREISZ o LT, & gD 2 D%
HHNGA—FELTWS,
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Figure 5-5-19 : Natural log average reflectance spectra of Brighter area (blue diamond)
and Boulder rich area (red square) observed by NIRS on November 12. Data point is
offset to 0 at 1565 nm. Also plotted of an Alta’ameem LL5 chondrite sample(purple).
Blue and red solid line are model curve fitted to spectra of Brighter area and Boulder
rich area respectively.

HAMEAr— N THED LA MATDORF AT FL(11 A 12 HIZER L 7 Brighter
area (#\ 2%/¢) & Boulder rich area (AR\\USH)), 1565 nm TEOIIZ/RSEDIIA T
v hLTH 5, LOEMRILLS Hiliad > K51 MAlta'ameem) ¥y RKDKHF AR Bb. &
L ROEHIT Brighter area & Boulder area |2 R< &5 FHELET N H—T.

Figure 5-5-19 & V). Brighter area O E K11 )i 40 pm THl/ @ fE#kkL
T D ELEIE 0.015%. Boulder rich area O EFEREECRI U1 )i 28 pm THUh & mEL
KT DIFIELLIT 0.048% & WS RERDF SN,

Hon-FEHE LA ICERS & EFEIZEV (Pieters ef al, 2000)73, Brighter area
% Boulder rich area ®HFHEALITHETL TVWE I A5, M EBBIOREN S,
Binzel et al. (2001a)7%%, A k717 O EH)72 7o MALETTHE 2 BUN RIRERKL T OFFE &
L T 0.05% & fi5E U Titlam L TW A%, 4 RIER® 7= Boulder rich area Offiiity. Boulder
rich area |31 FHT7OXREDO KD ZLHODTNEDT, ZOMRIIZYTHDHLEFAS,
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—Jj Brighter area | Boulder rich area |[ZHARTFHBALLE TEAEWEK TH L Z &H8
Ao, REFEROHEHFITOVWTIEAHATH 4. RSB T OFFELLARFMIC LEF)
LTHEMY % &{ET 5 &, Brighter area D& [Hi4E{LIZ Boulder rich area d & Fi4EIC
RXTRIFD1ITHEEND I EIZRS,

1 b AT OREDOMOBFTTHFKZENE RS Z EATTE, Hiroi et al (2006) T
Tsukuba fHIH D Brighter area & Boulder rich area @ FH#iBALHETHE %2 BAEH > TV S5
FIEFEROBRBGELNTNS,

5—=5—=6 A bhHT7REOELYFHLDE

3 DD EMZEIH TDH S, Boulder area. Brighter area. Smooth area (A7 k)L
DOEHER, 1pm WIGHEOHES BEI O HROMHEHMEAGR N, FORFIZRAEREDENT
HHTESZZ L, ChETIC@#RLZ. s 3 DOEROSEMFEDE NI DUV Tk
T 572912, Figure 5-5-20 IZ 10 A 26,27,28,31 HIZEH L 7= 3 D OO AR E D 5
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Figure 5-5-20 : Natural log absorption strength at 1050 and 1250 nm relative to that 950
nm of Itokawa spectra of typical three areas (green blue and red square) acquired by
NIRS on October 26, 27, 28, and 31. The other data are same as Figure 5-3-12.

10 H 26,27,28,31 HIZHEHH L 7= 3 D OEIROWAUREREELLGR « & « #kDIUA), TNLATE
i¥ Figure 5-3-12 &[FI L,

164



HMNSHNHEDIT, 3 D0 3 /N RERIZITASEWEAR<. lpm HTORH % R,
DO, 1 l\fJ'7&lﬁil:ﬂii%ﬁﬁl:cté@i%ﬁ@ké‘f&ébwiﬁé%5‘637)%):&i)i‘bb\éo
“7t&. NIRS THHL 7= AR Y ML EZENIC R T WAt iug. BAR Z LIEE A0
M, INETHOT—YE2HBBOE. MATDORENIZAEZLRUMFEDE N TR, &
RS D DEDIIZIL S NIR . TOTEMNS, 1 T IZEERN A 2555 | XF IS
TAORMI T A THEMAL RI1 hTHBENIEA LT ELDEELONS,

165





