FHEAGHAR) 4 I F 740 2 0WEFIRERFEER L

FHMZEMZCHAREE REPR AR B - AR - BB 7 v -7
fiE FHR

1shizawa.junichiro@jaxa.jp

1. HWY

FHBOINEIZIZ, BOF 71 Vo5 TR L-2BIH4 (ML Multi-Layer Insulation) 7%
INKEHENTVE, RUA I RT74V2RBEVWREEOM, THEREIIBIFAHEL{LR T
HHBHHR. BRI BENLHELET LI 00, ZRBAMORIVSHME L L THWS
NTwd, FVAIFEMIIETVIZVaB2EEL, REFREZEOLINETHEH ML 20
IR BH, BEMEL Lo TV A2 FHERECOHE - WETEAW Lo, HEHD T
Ty o H—RrER)LIPNIGEMLE7408 (BEE2ET) 3EHAVORELEIIIEST
Wb (M1)o

—7F . BREEFHEREE (FI2 & 700km DLTF) Tid, BIREESE (AO : Atomic Oxygen)
EOBmEICLDEML, BREEIELIMBEHLLELLI LIS, BV A IR T4 L LBMD--
R % @0 FH R IR FIREERIC L o TRESNR T, 2OWHR EFREL 2o T b,

— AR IR RO Licid, BREBERICH L CRERILAMER &R (&X'
BHEAERTA288) L2 ERRENAHLEEIONTWAY, BERICT VI = LHZE
EEEEHBLLEZBIAL IR T4 VLD EBFEEAT - Ya v ICBLWTETFRBEICL 2RAEY
ZAF Bl SN (M2) DV,

THAMEMEREEE (JAXA) Tid, OBt REEE (7Y =7 48 ItW. > 2 v 8K
it 1> V74 - ZAXBALME) . QB FIREER & D L CHUE E CERRILW 2 BT 2 2 )
I—YRERVOMEARBIZS ) 23— VG EEA LB OB Z PO IR IR FE R
1IF74NVLOMREEERKL T 5 2.9, OTREIHEESAN LT ZOEHD» L DR F
KBECLIIREPRETLHEND 20120 L, @, @ T3 EBIRVEHIREK TRV B\ i
REA LTV, REXRTIE, QoifgEf e LT, ERFHAT— ¥ 3 » TE L 7o BEHEE
BRI OWTHEANT S,

1 ZRERMEMICEDLNI-ATHE 2 EBFHATFT—TaryTRAVPHERIN:
() Besglilimsmae [72vs (ALOS) | R)ALIFT LML D 208

(#5) AENR&LE 4<% (SELENE) | 30



2. Fit

20014£ 10 A 15 HA M 4 FH. EEFHAT— Y3 - O TH—ERAE T 2 — LAEE F
R L7-FHEMAHRFEEE (SM/ MPAC&SEED (Service Module / Micro-Particles Capturer and
Space Environment Exposure Device) £E) % FEffiL 72 999, FEEBRIE —DHEHERD 3
ZEFHICIT LT, SRS CTEHRRBEICB L%, B4 2 RHEHMEE (315 A, 865 HERY
1403 HEE) 12 1 AF2ENEZ TV, EHLBETCORBEOF ML RALLDOTH S,
SM/MPAC&SEED (213 R FREEEMAR ) A I F 7 4 V25O R FEER (SEED) A alH .
3 MOB/MIFHHE (MPAC) M (S U T7uyxl, RUALIFNT4—A4, ThIZTLE
W) TR, BEFORBILEOODOBREE =y 4 MBBERENS (M3, 4),

MNEFIREBEEER Y A I FREHE 50um BED2— V¥ L v 7 A®-R (FHEE (Bk) #) OXKHE
W 3um DR A I P aFrEra— b LTERSR (K5). F.00 20mm EASFHEE
CBREIN, T ABO—IIRI A I R aFH U EBa— NOBWIRETRE LT 72 (3
D)o EBEDORANI LT, BERUBNZEN (R ERIE R OEE RIS H5E,
CCD v A 7uxa—7, FE-SEM, Wi TEM %2 X % RERILE, XPS 12 & 2 MR LR &
WREEZR DM 2 EhE L 720

3 SM/MPAC&SEED 4815 & M4 #5810 SM/IMPAC&SEED
(/£) RAM (#4751 (F) WAKE (FGEAT 1)
EHRE  AMRRE LRI E I, RIS S M

BRARED © B/ T E BREE B 5 21 AROLTEFLa— FEYAIE

T4V L DUREFEEE

T B 1 BUH 2

50 um 18 a— hE a— ME
2 X B a- A G

2008

31



HEEA (mg)

3. HRRUEE

M6icvaxdra—rRYAINTANVAOERBMERT, 7~ MERECIE, BELYMH
IS CTEENRA LA, a— M ERBOEERAIIR S Wit o 7o, B E O EZ M
TohHREHRIE (KGR %22 B0 AZICET 5188 OR{LZR7I2R7d, 2— 1
HREHT o — MERB LB L THIAVRE L, KU A I Fvaddra— M2 X Btk Lo
MEPEIRES NI,

X 8 1% 865 HMIFHEBRERZE S ICEINE N o — AR T — MEREORE O TEM B2 (%
Thb, - MEABTIREFRERICLI2RBEREL UURE 2MNEESHER IO
L. I— PERBCRRIA I N3 U BEEMICHE LEFBE I N, XPSIZL 50
FBEPS, FBEIED) 2 B (Si02) TH A LARER SN, BifE L -MEFIRREERD
DR TEI, —H, 23— MERBEEICOAYERNEYPR SN, ZofFEWD XPS
IZE o TS0 ERGTTH L EFESI NS, TNIRFHAT— Y 3 v OFfME»SREL
YNAVREOT I MPHA (BEPORFTA) PREICHE L. BEFREE L ORETHERELL
boLEZLND, M da— MERKEKED FE-SEMBEETH L0, KA I FORARRE
PR TEDERMEKRE, SHICHBEYIFEL TV,

JAXA OFHEE T — ¥ X— A SEES (Space Environment & Effects System) 9 TRED 5
NETREREHEEL R A I FT7 1 VATHE SN TV S R i 2 R FIRERFE ROS R (5
FIRERFE 1 HOBRTHEET LK) LTHHEShIEERIEIINGL, FHBESINLa— |
HEABOEERPEIL 105D 1 U T THo7, SM/MPAC&SEED EEBR T ) a3 FRD7 7 b
HAPEHAFNAE L, ChOETIREREREE L TRELZDbDLEEZILNRL,

4. W8

REBERTIE, I—FMER) A I F 74 VLDV THETIRERICL2BED/ NS o
A, KB HRINE T uF oK) 4 I Fa— ML 2EREPHER I Nz, 720 FHEM
MEOT Y P AZEFIRERZREOHTTRIANEZ OO, I v ¥ a Y FRIEFEHITO
EBRFET) OURBICKESEETI-OHBIK L 2o TWwb, /2. SNLT T FHAD
FA, %, BT RBESLORDRFEEEI v v a vy, BB THATH D, ZOMET
KRENRBFEIREBDOTE R, SBRILE L2 R I HEFIREREERV A I N7 1
VA DRFFRIZEY LA TV,

0.50

0.40 — —
= N=EXt
0.00 O—- o | |
o | oa-iE
0.50 |— . 0.35 —
; O o1 — |
1.00 E— ——— o W
= o) 0O
1.50 —— - - _ § 50.30 o) B
= u]
200 | — -9 . 2
0.25
2.50 + o .
3.00 ) " — ., 0.20 T
0 500 1000 1500
W E K (H) BEAK(H)
e Tuxtra—rRIALIFR K7 Yu¥x¥$ra—prRYAIR

2008
7 4 VBB BEA 32 7 A v ADOKRIGHBIREAL



REHEKRE

\':
o
H
N
\I
%]
l
-
o B

X8 aFHra—rRJALIFTLIVLD X9 a— MEKRD)AINT74IVLAOKE
Wi TEM 812% (865 H BT HiREBRE) FTIR 81£3{% (865 H M FHIREERE)

AEE L FHEE (Bk) MEFHMERRZEOH 4 EKEHHEZTH . L L TUE#HT 5,

ZEH

[1] Banks, Lenczewski, et al.: Durability Issues for the Protection of Materials from Atomic Oxygen Attack
in Low Earth Orbit, 53rd TAC, 2002.

[2] Imai, Iwata, et al.: Characterization of newly-developed polymeric materials for spacecraft by Combined
Space Effects Test Facility, Proceedings of the 23rd ISTS, 46-651, 2002.

[3] Imai, Ishizawa, et al.: Characterization of newly-developed polymeric materials for spacecraft by
Combined Space Effects Test Facility (II) , Proceedings of the 24th ISTS, 2004. (CD-ROM)

{4] Inoue, Imagawa, et al.: Evaluation and Analysis of the First-Retrieved Specimens of the Space
Environment Exposure Device (SM/MPAC&SEED), Proceedings of the 24th ISTS. 2004. (CD-ROM)

[5] Ishizawa, Yamagata, et al. . Evaluation and Analysis of the Second Retrieved Space Environment
Exposure Device (SM/MPAC&SEED), Proceedings of the 25th ISTS, 2006. (CD-ROM)

[6]Yamagata, Kimoto, et al.: Overview Of The Micro-Particles Capturer And Space Environment Exposure
Device (MPAC&SEED) Experiment, Proceedings of the 10th ISTS, 2006. (CD-ROM)

[7] Kimoto, Yano, et al. Passive Measurement of Atomic Oxygen, UV Fluence and Radiation Effect on the
ISS using Seed Experiment, Proceedings of the 10th International Symposium on Materials in a Space
Environment, 2006.(CD-ROM)

[8]Ishizawa, Mori, et al.: Results of the Space-Environment Exposure Experiment "SM/MPAC&SEED" on
the International Space Station (2) , Proceedings of the 10th International Symposium on Materials in a Space
Environment, 2006.(CD-ROM)

[9] http://sees.tksc.jaxa.jp/

2008
33





