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Thesis Summary (approx.2000 Japanese Characters )

AWTEIE, R FA7 = REBKGEMONCLZERICER L, R FA47 = ORBIbHILET
N ZRE~OFBMER ., R FA 7 = OB S b A ol & 2 JVEMER O, Jtigks ok
LG LTz @i AMERE BE O B8 S5 . A B KB i oD 25 (LB AR B 5 L OV il AP SEBLIZ [ F 7= FE 8
OWNLE BT HOTH 5, IFE, AR R VX —BHHEOM FICLVERB SN TV IR T4
AHERGEM T 27, £ DOIAMESDORIERN G STV D, ZOHIBERIZHOW TR, —##
HAPRAALLNTNDD, FEARFHTHDLEFE XD, £ T, —iy% p BEKRE LTRY F47
= REER, poly(3-hexylthiophene) (P3HT) Z M, £ DHALEER D —>Th 2 ML HKIZOWT, 7
FALFINC EORRIALFREE R LN & | B & ORRICEEBESST A A BRI %
FAEF D7, P3HT DI bSO ZEEICIER LT~z Aiald, ITFOR5 BT I T\ D,
% 1 = lntroduction] TiX, fHEM) & KEFEMATZED RN DTV T, ARG EM O &
F DOLAKEAEREBNC BT 29 OB T 2B IC T 5 &, AT IT A2 FIREEZ BTN 5,
% 2 & [Direct effect of partially photo-oxidized poly(3-hexylthiophene) on the device characteristics in BHJ
solar cell] Tid. P3HT OB KEEEMENEIC & D & 5 1T EE MFTTONER -, TR
b S B T- AR EREIAT(P3HT B X 1U6,6]-Phenyl-C61-Butyric Acid Methyl Ester (PCBM)® 2 11 11X
BUBIR) 2 O TRIE T 2 & W ) IR IR A BN L, R ARE & 2t ind 2 AR O
1 MPEE AT, VIR TRERE L7ZBIC P3HT O 2 < M7 THIMI N AE U, T ORERAE U
e E VR BB LRY P3HT DRk A ET 2 2 & T, BB L, A ES R4 B
SHEFREREMET T2 2 2622 L, % 3 % TRole of superoxide anions in the photooxidation of
polythiophene derivatives] Tix, P3HT Db A {ba Gl &k Z JIEMERE & | 20U L D RS Ofig
BT LA TS, T =2 AT ARIKZ HIE L7223 6 P3HT BB IS 24TV oD
INTFEE W THA, T OREE, SehE Lz P3HT BSEEED TICE TG T2 L TEL D A—
IR—=FFH A BT =F2(0,)75, P3HT DIEHafzD 7 1 b LS % 2 & TP3HT DT P h iz
FAE S ZO®%OBEEHMERESLE 5 &k 292 & AN B 2N o 72, 5 4 #[Photo-induced oxidation
of polythiophene derivatives: Dependence on side chain structure | (235 Clid, P3HT X ¥ b B ks
IR OWRY FA 7 = VFERORFE 2R Tz, § 3 BTH LN ESNT, RY —3
—TARAF AT = OWBLIRFDIENRY A7 = L FHEEE RO L, T ENO B
TR K DM AMEZ R~ T, ZORER., #HalL 2 = — 7 WABIEIZ L7 GE 1S, THAMED [ E23EE
LNDHZENHLMNE o7, 5% [Summary and future guideline] (ZFBWTik, &2 %, & 3 &,
A BEORPELBIEL, ZNDLDOMRLICESWT, ERLIHMEERT~OT 7'n—F0, mzhin
DEMMAMEL DT D5y TRkt Edt 218 <5 Z & TR ORI & L TW\WD, R X E BT D &,
AR KIS EIZ T D&y F ORI EZ AT 52 L2 B0 E LT, iz 2&mF0
MISEIRATME 2 RPN Z & BB 2 A —_"—FFH A K7 =3 OFE Z T~ L
R ZTRE LRGE L2 2 & B LWakde & U CIIBOLRRIEIC K 0 KIGER DS LR D 573 b5/
BRI L2 Z &, 2o O RNE% OISR T 2 A B EME K G i o @&t Az A H
ThhDZ & EBFMTH LTV D, (1419 30F)

% BRSCEEIT. FSC 2000 52 & 5530 300 554 L3 o= T 50, & L<IEHRIL 800 584 1R LT 72& 0,
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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Polymer solar cells (PSCs) have many potential advantages such as mechanical flexibility, portability, and
low manufacturing costs. Recent studies on P3HT-based PSCs report a drastic improvement in the power
conversion efficiency. However, it is also well known that a P3HT-based PSC degrades with long-term
solar light irradiation. In order to improve on the poor long-term durability, a lot of investigation about
photo-degradation of PSCs has been conducted. It is considered that the device degradation could be either
reversible or irreversible. The reversible degradation was mainly caused by the accumulation of charge
carriers at a trap site. On the other hand, during the irreversible photo-degradation of PSC, it is generally
assumed that the photo-oxidation of the organic materials (P3HT, PCBM) affects the device performance
deteriolation. Photo-oxidation of the organic materials results in a decrease in absorbance as a result of
photo-decomposition. However, the effect of initial photo-oxidation on device performance remains to be
investigated. In this study, | focused on the photo-oxidation of polymer and tried to clarify the correlation
between the initial photo-oxidation of the organic material and the photovoltaic performance of the PSC,
photo-oxidation mechanism by photoactive species, and guidance of photostable polythiophene derivatives.
Experimental results indicate that the fragments and oxides generated by the partial molecular scission of
P3HT, which was triggered by the [O,], decrease P3HT crystal domain in P3HT/PCBM blend film, and
this phenomenon relatively increases the resistance of organic layer and therefore results in a drop in

device performance with series resistance increase. (248 words)
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