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Thesis Summary (approx.2000 Japanese Characters )

AF3CiE Microparticle Space Debris Derived from Silicone Contaminants Affected with Ultraviolet and Atomic Oxygen (4844t & i TRERFE DB A 2 T 723 ) 21— h Y
WEEERE T HWNAN—RT T VICET %) | LB L THRCTEPIL, U TORLETHE STV D,
#—% [General Introduction] T, FFZROEFIC OV TR L. Ao HMB L O Z R~ Lz, £, xS FHBREZHET ICHY, FHII LRHRSL

5 [AR=2F 7Y | BB 2 M 2 RANC R > TO IR A R L, SHROTFHBIR ORI Z FIHICHED 57012 b, BEO BEERME & LTI £ 720 hude
LARWZ EEMIC LT, CRET, RERAR—RTTY LFHENEET L 2 LI K> CRERHBEAMES A CLEI 28T bAADZ L HEMBBIITX 2
ERELIY A= PRBRED/NSRAN—=ZAF T Y ThoTh, A=Ay MORICHE L CEROLBRBLEI 2D 2 EBbolo, £io, HEH~A 7 nA— LR
FEDAR=AT 7 ) PFEEICEZET D 2 & TEERORIMERFOEIE P2 A bs . RRAGEZEITAREZHOFLLME SN TN D, FHBRSIIHE 28R L
U5 Z L2k 0 NSRAR—AT T ) OREHIR LZ O EW LT 5 2 EIEAETHY . RERHATIESH D OO, {HREETHIETHFHEREIC X
MBS BT D8 L 07 U COM BB IR ISR 2 17 L C & 72, JRECHEM LI FHMENREERO—o L LT, ny 7 —ERE Y o — LRI 74 5k ds
L OBPRIRETE IR (SM/IMPAC&SEED %) %17 - 7= FEfiinid 5, SMIMPAC&SEED FEBR Tid, ML F-iil EBROEIWM IO —2 L LTov ) h=T7 vy =12, it
BWH (A7AnA F) RAX—AF TV EF TR, VY BEERSETHHERE L0 v A 7 1 A— bVEREORIFN R T D 28 S, 7= & 2 Muh ks
TThHhoTh, AR—AFT 7 VITFHHRICHET 5 LGN D Z & d | FANCHHE LD S PEE R Z L 0EEMEINRERS iz, LR > TARIFETIE, 0
L9 7t IR T ORLIR A BIHRIZ 35 7291 T BT & O E AR T SMIMPAC& SEED B CHiME S vz o U 0 & EpR5r & T DML T ORI A= 277 Y DAL,
VA= RkOA Y Ix—va VERED S TOLEEMEICE B U, M B TR B A L7 B ATV, BRI P DSBS VD A = X LRI L, RIch
72 5 BRI BT D HE 2 AN < B A BT 2 L ~OEBK, BLOL RIS 5 BB O Mn FICET S Z E A2 B L,

#5 % [Space Exposure Experiment| Tl R4 E T - T & G ENRTE F25 & RE D FEME L7 SMIMPAC&SEED EBRIZ DT, IR FERAE T ORI D5y
Hri R &2 PO IKEL U RFEIN 2> DRI BUR 2 BRAT LAtk U7e, MRS EDFH COMBHRIE R AT o 7o iR & LTl L T2 RO —08, IRE L7
RFi~DOVY 3=V RO E IRV a VPRORETH D, SMIMPAC&SEED EBR/THIL7 LEO BEETITIE, MR (UV) R HRAER (AO) Z~ED, v =
—VFROALH IR =V a VRO ARSI B E 5 A DR T PFEL TN D, T2 T, ARTHB LYY a—rRhoard Ix—va VPROV Y 1%
TRy & T DN DLERA~DBED D IZ OV TR L7 f R &R~ 2O RO RE S 2B 5N LTz,

# =7 [Chemical Changes of Silicone Contaminants] Ti%, FHBREEA M L 72 i EWREE EBRIC SV T FIFBREE OSSR 2 BB T 5 72 0 ITHEE L7 EREFERIC
WIS REIR 32 & & blo, ekl E LTo 2 FHOMEL (MgFs, ZnSe) #5 KO polyimide film #ifi~D v U 2 —2RD a2 I x—v a VB O UV L AO
OSSR L O BRI RS 2R L, 7 — ) DEBSSIR AN MVHTEBEB LOX BB TFOHBEICLY, Y a—rRoar ¥ Ix—2 g VPEICE IR
FRENIF SN2 TY A (Si0) MEMSNDZ EEHBMIC LT,

FPYHE Morphological Changes of Silicone Contaminants| Ci, EFTE T-HMEIC & 2 EBRAE OB HBRS KO 32 F =00 X OTic k> T, vV a—rF
DAL BIF— 3 VISR &R TIRIE RSN S5 2 & CREAK 20 v 7 1 A — ML KUY 100 F 7 A — R v o 2 FEOM AR Ui 703 Bk S hv b
ZLEPHLMIL,

#i1.%% [Modeling of the Formation Process of Microparticle Space Debris from Silicone Contaminants| Tl, £ = %38 L O IUFRE T 52 o 7ol FUc S & | FHBREL

IZBW Ty Y a—rRoar ¥ Ix—ya VIEND SiO & £/ & T DML T DR SN DR OET U v Va2 B I, ORI Z IR L,
25 /<7 _[Comparison of the Microparticles Obtained in the Present Work with the Ones Captured on Orbit] Ti, FEBRIIZIZM L 7= fuki 1 & . SM/IMPAC&SEED 25 THilii &

iz Si0z & ERRSy & F D WINRL T O HTRER O Hlleds KON #ERASE AT - 2 EHR T FROMER L OB £1TH> Z & T, FHHETRLIZY Y a—rROarF Ix—
T VD Si0 & MRSy & T DMK T B S N D BBRAFH THE IV 52 b0 THDH I L E#MIELT,

%L [General Conclusion] Tl AMFIETHE DRI E £ & Dffam &k ~7z,

%« FRSCEBIL. FaC 2000 7 & 930 300 354 1 ERT O T 5. b L <ITEL 800 5% 1 FifRH L T EE W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Title of this thesis is “Microparticle Space Debris Derived from Silicone Contaminants Affected with
Ultraviolet and Atomic Oxygen”. This thesis consists of 7 chapters in total.

Chapter 1 “General Introduction” presents summary about space debris, space environment, space
debris’ origin and possible damages to spacecraft. And, it is also explained that small-sized space
debris can cause serious damages to spacecraft and thus are required mitigation. For the reduction of
small space debris with size less than 1 mm, it is indispensable to understand their origin, which is
mainly unclear at present as shown in this chapter. The author’s past work on capturing SiO,-based
microparticles of unknown origin is introduced in this chapter, and the purpose of clarifying the origin
of these microparticles is established.

Chapter 2 “Space Exposure Experiments” introduces the instance of space exposure experiments
which were operated to study a variety space environmental effects, micrometeoroid, space debris and
contaminants detected on the retrieved materials.

Chapter 3 “Chemical Changes of Silicone Contaminants” focuses on the chemical changes of
silicone contaminants affected with UV and/or AO for clarifying the formation process of
microparticle space debris. The details of experimental procedures and conditions are described in this
chapter.

Chapter 4 “Morphological Changes of Silicone Contaminants” focuses on the morphological changes
of silicone contaminants affected with UV and/or AO for clarifying the formation process of
microparticle space debris. The results of the experimental investigation on the effects of UV and/or
AO to silicone contaminants deposited on polyimide films from the viewpoint of morphological
changes are indicated in this chapter.

Chapter 5 “Modeling of the Formation Process of Microparticle Space Debris from Silicone
Contaminants” shows the formation process modeling of microparticle space debris which was based
on the results of chemical and morphological changes of silicone contaminants affected with UV
and/or AO investigated in Chapter 3 and Chapter 4.

Chapter 6 “Comparison of the Microparticles Obtained in the Present Work with the Ones Captured
on_Orbit” compares the microparticles captured on orbit with the microparticles produced
experimentally in the present work. The purpose of the comparison is to study the microparticles
produced experimentally are actually produced on orbit or not.

Chapter 7 “General Conclusion” concludes the research results on the microparticles space debris
derived from silicone contaminants affected with UV and/or AO.
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