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Z 2T oa EBIVNTBIZ AST U 72625 S T ilie 7 & R T B 80K, nep (& 753k
MUTpn ESREIZEEST ZE, | nor BARATHIE F2WMA L CEROBMT 250,
noc XL 2F v ) 7B E TSI NIHURTH S, AREFKEERIZHV SN
BEHERTRHZ B W T nor 1 100%ISEVMETH D, FOfl2 WAIZEHRTE 008, >~ b

e 13333

B4 2.3: A AR5 R it oD 7 A I
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HBARB M OTEME N 2 MIIC T 2 H 23056, BAERTEALBLAEFHE 2V
ik, T L TTOhEIzH 2 HEKIZ, FARBLREENEIRTZENTE3 12 7TE
SIZEEIZ L > TEMMIZKENRE D IAI T WS, Mgk BIkOBIZ (BT 22
IURTNT =Y AR EOMEMLERIZ, 10°5~103 S m~ ' BEOBLEEES K>, —
HTHB A DR IS SRR RA DM L D 2KV 10° S - m FRETH 3 [36], = Diz
HEOKXDZITEBLEMZM > =BT N ATEYEV TR AL, @lEchE L
WRBERDTHS, 20, BETIEHIPERIZIKREL RIS R UTHEELEVD
T, MIRIZT2Z itk TELRFER B L WS L ThH B,

2.2 WHERERARBEMR

AT TS U 7= 3 R A RS A B B M- D W TS 5, X 2.4 12 5617 0 A5 B A
B R & R B RS I OMEE 2 R T, WA L R GBS L LTI IF AL
ARTENERE B L 08 X E I FBROMEIZ WA Z A28 5 N5, HERBIAK AR S
MORFEIZ ITO (T EFLMXRE 2B S8, ITOREME 25 X5 L fEEE2 2222 TH
b TR KBEEMIEITO & & FiXfE 2B S8, 1TO P EaRE 43 & 5 4 gk
b, BECEE GBS EMT S ZORMCER HEEIEERKIN, 2 0EAT
HEMBPIETREI AL 220T, EBRAEWMY T Z 212 L THREEBIOMEDIE S A8
WZi#>TW5 [36], ULULIEEMOERY LTELHVWONTWATLI=ZIARAHLYY
LR ERRGAFTHIEL P T, KBEEME LTOMAMEIZZLWE WSHE H D, Wil
PR B DR R X EMIZ &R OB REDBEWEEEZ WS Z & T, fERMIZERT
W AMEZ RS, KAPTHOLERBEEZFOND WS FIZH D, HRIZREREZ A
TRPNEMENZ EBR[E INT VDA, FERR LRI DS 12 X 5 KB B OVEREIC
MBI OVWTIRELEHE VD> TEST, BEDB LB L->THAE YOS
REME WS KEGERMOZBRNRIERM I EFEL BB LV IWELEINATVWS
37].

AR TIFAEME UTITO, BRI TiO,, AHEYEREIZ PSHT:PCBM, iF fLii
%412 PEDOT:PSS & 721X MoOg. FEMIZERZ W=, AEIEVEEIZ L2 AT ol %
KL TW5, 25 P3HT, PCBM, PEDOT, B XU'PSS DL¥XTh 5,

X 2.6 IZAHR TR L= KGBERMO T RINF—ZA TS5 L%R 0L, HEEHMAH =X L
BT 5, Yo p AR EEATH 5 PIHT A X, HOMO (25 - 7= 75 LUMO
2 ERB, BRI ANNX =KL T 77 L0 FIZfh-> ThiEx { finvs, n AR EEAT
»% PCBM ® LUMO TEF#23F21E5 W LZE T 576, P3HT ® LUMO 55 PCBM



2.2, MTUA BTSN By RR i 15

EAER

IE FL#% 8

HHEER
xR

RER

4 2.4: fERI P K ORI BERISOR RS Rt O fiE

P3HT PCBM PEDOT PSS

4 2.5: P3HT, PCBM. PEDOT, & &0 PSS Dk
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D LUMOANE B0, BROBREL 25, ZOWRET, P3HT ® HOMO (ZIEAAH %
STUMNAF A ITHE->TEY, PCBMOLUMOIZOEDDEFDBHDLIIANT =F
KKiRoTWd, B, 20Ok & p AR EAD HOMO & n AR EAD LUMO O
@ HOMO-LUMO O F¥ vy T K E WME L HRER A E I B 1 2REED EF 4 516
Mz b, LA L., pBARKEEAD LUMO & n BIABEEAD LUMO LRVWIAET &2
RO LI NVEMOEAEZ DI L, BEDL Z202~03eVREDENBEL TN T
5, FABTRANF—FATIIALIBWT EICHEER L Fi, P3HT 2 5 1E AL X fE % il
UCCEMRTHBEIBET S, £7-, BFIEPCBM 46 & (iliXfE Tdh 5 TiO, 2ifi> T
B TH 5 ITO (it b, ZOME, 1TO B IREMZ Wik T 2 L BRAIN S,

LUMO

ITO
4.7e¢V

B 2.6: B L 7= RIA BRI KPR BMO T 2N F— K17 7 7 L [38, 39, 40], EMEEICS
T A EMEEERIZFNF N P3HT & PCBM IZH G L TW3,
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2.3 TS5 AXEzZv/KBEH
2.3.1 EWHBRESSXEV

TS AXTLIFBIRAAVAEHBIZEHT S L5 0REL2ET. @REIEHETFTHZSN
TVWBEDT RO TSI XIEL WS Z N TES, 753 ATHOHMB XA A >~ OLHN
8% 75 XE v (plasmon) LIFENZ DT, &EHOHHETORE® FAKIZT7 €Y
YIEEN S, ZORBIZEHBETFOHBRTH D, MKkTHs, i TERBKIIBEOMETS
e BHEOHMMETLTEY, BKETHAEDTT I XV LBUKOMTIANLF—D®
DELY BfFbhd 2 eiFiwn, LA LR ABAORAZERE 7 X PMeKkT 5L
. BREAPIZEBESRANTE, THRBEEORS 2> TWEDTT 7 XE v DOIEik
I BREIEANT A Z i d, ZOREBERE S7XEVYRTY b EFES,

il 75 AT ORFBIZESHENR L, BOMALADYRTHS, RET 7A€V 2N
T L= &, @R FERATMIBIL2EHIIAG OB & ARTH L SHHI N
5, M2.7i0RT LS50, REOBREB IR SEREEORBADOZERIZFKEL TWVWS,

A REBHK

LANGZ/ANN/Za\//a8

x++'+ v--- v *ir \’x
o

B 2.7: I RE 5 A€V

EHZM A2 GRS 20 R T 7 AE VDA ZE L 272013 H 5% 02H S RITN
BR5RV, ZORELIRIALF—DOR VY THY, KX ERHE TSI XE VDL
ki T T ATV DOROBS Z2ERT 5, 2200EPEET H7201T1F, W&HPEMRPGIZER
D. HOFENS DR O EEB w LR -BLAINER SRV, ARIBEEARR->T
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WAV, T IR X & 2 5 2 IR L L, &I E . 75 B
uﬁgﬁb$5%%maén%@tm‘ﬁ®ﬁﬁibﬁbﬁﬁ?%iéa\I$N¥“®%
DI BELZV, 2O & & PBBRKREFCTHET 2 2. 2 50RO SIS b 2
ﬁf@ﬁl$»¥—®%bmnﬁ$06zm5:au&%g?M@%ﬁaﬁ%mﬁﬁéﬁm
TRRET 7 X Y ORUBIRE, GIRLFBEOBEREZNEN B LT ¥ LTRRA
TRIND,

w €1€g

2.2
cVe +e ( )

mza@t§@75X%ya%®ﬂﬁ%%%%¢°A%%@&ﬁ@&ﬁmﬁﬁ%iéﬁﬁ
@ﬁﬁkﬂﬁﬂﬁiof@%ﬁﬁﬁb,9ﬁk%h&%ﬁﬁ@ﬁﬁﬁﬁ(&b,9ﬁ$éb
& FFMETEONT WL, LALINTIEE=0 DRT UM AL, ASHIL &
ix%yuﬁﬁén&mu%:?@2&mK%T&ﬁ&@ﬁ%%&ﬁurﬁ@i%f%y%
@E?énmz&mum$®ﬁv%A®1&%@@%%%tk%ﬁﬁ?ﬁﬁ%®%ﬁk%
TORMFERL TS, B2.8() IR & 512, [HFHTIZ & » T4 2 M7 EH D
ﬁﬁﬁﬁf?ifyﬁﬁﬁﬂﬁtwzumﬁiﬁk:kw®ﬁﬁ§bén@Zawﬁﬁl&
@ﬁ%i?bﬁﬁéﬂfh&VﬁiQW‘Sm\m\mmﬂﬁ%EQMA@%ﬁ%hfh<o
SDEE, RMINBKRE T 7 XE Y ORB ky, 1FIRRTEIN B [41],

ksp(w) = kosind + m-2£ (2.3)
:@&%mﬂ%ﬁ?%%aOibl&ﬁ%%ﬁﬁ%%?ﬁﬁ@‘AW%%%TEV%EE
Lt G COMOBEERORE 75 XE LIz EMd 2,

@zam@MA%%@ﬁﬁmﬁmﬁﬁuﬁﬁamﬁmﬁ%ﬁﬁ%%dﬁwaaﬁﬁ&
ﬁ%%ihﬁ,:h%—ﬁmbf\%Nﬁ%%dﬁwaaﬁﬁT&u%ﬁ%%iégm
?&7%wK®1&%%@@%%%K&ﬁ%@%ﬂl%bta%@Eﬁ75i%y®mﬁ
@ﬁﬁ@%@lQK%ToMﬁ%%@%%NQFwﬂwyW@tuﬁé%ﬂtb\AH%@
:wﬁﬁuﬁﬁmmﬁ%mﬁaféu:@%ém@énéﬁﬁiax%ymmﬁhﬂiKa
mﬂK$of%%6ﬂ5$ﬁ@ﬂ%®ﬂ%ﬁ?ﬁéhéaOibl%%®%%®5%‘%
Kﬁﬁaﬁ%ﬁkﬁﬁﬁﬁaxfyuﬁmén\@McﬁﬁaﬁﬁENﬁﬁﬁéh&wo:®
%ﬁﬁ\ﬁ%énéﬁm7ﬁf%y®mﬁm\%FN&bwaAﬁﬁtmﬁbk%aW&ﬁ
ERB,
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(a) HEZhO®

Aﬂ# \ /)m@ﬁﬁ

iﬁ7?XE>

0 ey
ERRE: L

REIFXEV Ky

o 2.8: (a) RIEA~DASN L £l 77 XE VO, 7272 U i NEEUZ B D B2 (b)
BrOYyF AD1LRTORFHE T2 AS 0 TAR T DHEE ky DN
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ksp
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Z
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]
I
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X 2.9: 1 R REPFE ORI PIVKITEITTRWAHED SEB L, D2 AH L -
CEORMT I XEYV
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2.3.2 TSXEZvIEBBDOIEE

INETHIRTELZF2WMITED A v b RRFN2H T -&EHEE %2, KB ELOEHE
e UTHWAIMEIRRINATWS, SBMEROEEBRILITO 4 ¥ 0R/LY OB L H AR
TRIGIZENWD, Ay bRREZRITBEILTEFOERREZN FXFEZLMTES, Lh
L. €D BFELEZB>TUTEHERBOERRIZITO X EVWDT, FhookiEiz ko
TEBINERA T 7T AE VP RBIIBWTAKELRBH 2R LTI LIz 5,

LU LRI £ 7213 2 Rot O A MR 22 it 12 KBS i O B EML & L TBami e i A
LTW%, 1IRTGHRFHEEIZRTOUIRAFIZE TETDOEBARIZ bLEFELTWAH, =
NUI23 1 HTHRARLZEERIGLTED, RO FHEEIXH 2 AHMIzBVWT LT
VCDOBEBONDAERRI T 7 AENIEMTEZLE2RLTVWS, 5IZM29ITRLE
DT LIRTTAE FHOE 3G 1R 2 DIV K & AT 68 o Wi A 75 1 SEAT 2 IR 43 koy) 12
Ko TREIND by, LT RBHRIOARRE T 5 ATV IZEMT D, 2% 0, 1 IRT
[EHTAE 12 & > TEMI NE KT 77 XE VXK E R AS RN & G2 & »
DIl D, KBEEIXEMEATIERL, SSICKMIZE>TELZZAELS ANT S
OT, KEGEMOBHEME U THWB =012 I OKGEE2HRT 2 Z L BARETH
5, T OIZKEGHIT D SERIMNERE TRVWHREZELTED, ZHho 288 K Kk
Pz B L DI RFBONE2RE 7T AEVICEBTEZ 3G RDSND,

(b)

100

)
o
S

Wave vector (um-
o

=100 50 0 50 100
Wave vector (um')

5 2.10: 75 RE=y 28D () APM 4 & (b) 4 HID /T — 2R~ 2 N L
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XTI TAMRTRS VX LGMBEAEZAT 28K (77 Xty 28 2ZE L1, M
2.10(a) & (b) IZ T FXE=y ZVBMD AFMBRE ZTDNT —ARZ MV EENFNRT, 8
7 —ART MVIFAFMIZ L 5 CHRARERMORINGE2EBHE 7 —) TEMTLI LT
Bon, UK, K,) BEOU(z,y) #ARZ M BLUOEI i LTIRATES NS,

(jr(ﬁ,x:Ky) = //U(I, y)e'iKI""e_"KWd:rdy (2.4)

NP =AY MV |U(K,, K)P CERONDE, VR LBMEZ >TSS Xe=y 2%
W13 &5 5 HANZ LR OEMERBR 226G L TE Y, 2 X b EfFWEIZEWTH
BTH o ANFHKHDOK 75 XE VU ADEBIZ BT B RMKIENE 2 AB k2 BT =
5, 77 A=y ZBBIIREHENZ»1b 5T, [RHHRO ASHE2 £ 75 L€ v IZEH
U, EMERIZB 1 2RI ORE 28 <, AHRTIRMBEADEZE%E 100 nm, AL D
BHRE 30 BITHEE L CEBRZT- -,

A7 & S 7 O S EFHIE Reilly TIT 512 k> TRESNTWS 29,30, LALTFX
Ty 7 BOBARLIZBEELTWADIZH L, S DER LU H@EORARE LT E
NENTVWEL WS HTT S A=y 7 BBORE L B s, S IZBMOERIZ T 25
ABOBREEEZZ Z L CHRALHAOHOEEOKMMAT->TH Y, FAOEEREZE<
THIZONTRE T T AEVIZEBZRINKEOY -7 BRI 7 v T2 Z 228U
TWd, ZNIF231HTHM LU 1 RTEFRFIZLIZRET 7 XEVOEED A =X
AMZE> TEMMICHIHTZZ A TES, R(23) &0, BEIBBEmIZBVWTKTFE Y F
ANEBT2E, EINDIRE T 7 ATV OEB ky, FKELRYD, XVEVWEEDN %
R T 7AEVITERTESZ 22 bh 5, Reilly 5HPHAOHKERZFEL L, BAR LD
FEEAE LA 3 I REEFEFIcBVW TR Ty F2ELTAZ LIZHIELTSE Y,
WERORME L HIZLVEREORT 77 XEVIZL3BNARNTVWE L WE S, LL
LZOROENRIZEITZERE 77 XE€VOMEIZE 5/ FOYELIEIXH X% 100 nm
THH, KBHDARY MNVIZH U TIATHORE 77 XAEVE2METED L IEXF AR\,
FHIZH U, 77 Xy Z27@MIZFAFLE LA WEEL TWAWT L2 & o TIEHIR O EEK
KA EELTEY, BHISOAREE R T 7 ATV IZEMTEDL L WD, TIAE=Y
7 BMOFEL WHFERHE IOV TR 5.1 filzil .

2.3.3 T3 XEZvIXBERDOEE

5 2.11(a) K AR CHEB L 72 75 Xe =y 2 Bkl BHBM Y LTI D A KBt
(75 XE=w 27 KEGEM) OWME2ZRT, LHEOOIZ, RO ITO %2 BIHEM & L 72
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R A5 B TISURBS Bt OMEE % B 2.11(b) IR Y, 77 XE=v 7 KEBEMOE FiXE, A
HiE MR, EALEAE B X CIERIZ I TR EN TiO,. P3HT:PCBM. PEDOT:PSS H7z13
MoOs. % UTHEMHWE, TREFNOFOBRIZ OV TIEOLOETHMT 5,

(b)

ITO

S LS giase
T3 XEZVIKBEM FREMEEASE
5 2.11: (a) 75 XE=y 2 KESEM & (b) 54 b RIS R 8 ith o i h 3t

IhSOABERIFTNENT I XE=y 7 K& KO ITO 2 BHEME LTED,
NS OB/ S KBIIZAS TS, M2.12(a) B L (b) IZEYIEME L TITO Z2HW
AKBERY. 73 XE=y 2 EME AW KGEIZE TS ASEONEERT, ITO
A ASPMIOEB Y LTHWEGS, EEALONPITO 2 &L, EVERICRIRE 0z
NOEMT 5, 2 UTRMIOEWCEREMIT K X ., BRI RN X s 5 £k
L. IR Nz o 72061 ITO fllh S KEBitho A~ Eh 3, 1TO i3 Siaikaeikic
BWTIEIF VA 85 %A FOBBEEZAELTWADT, RINE NN o7I1F L A EDKN
EMREIZIRINE WD 2 el iihdhd, 20k, KBEMOGHEEIZREIZAHT S
WAk £ ZI5E . AGHEOTENRE b BITEEEOBEON 25 TH D, LrL21HIT
HRAED . AR EMOIEVEE T A EME Y ERICT A TET, FiT
P3HT:PCBM % W -3 X TIEE X 100-200 nm (EE ARG & > T\, 2D, ITO
£ L O P3HT:PCBM % Zh ZhBEIHEMS L OVEMER & U TR KGRt E o
YEBE L 200-400 nm 72 & S5 A 5,

FNICHL TS ATy 7EBOBERELIIITOD 20D 125370 1IFETHD, il
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KGEHIZEARZ & BEENIZ DR WA, 77 X'y 7 BMOME X A2 BBOEN
MRS 2RI 77 A€ VBT 5, Rl 77 XE VIZSERM 2 k3 2 KA BRI
THY, TOMEERERBIZBRE N, BELUBHESERT S, £ OMEHRREIZ um(34)
EEEANEEZBEOEEREFONBE L HERTEEIMIZEVWOT, £lii77 XE VI
& B IEVEE b OUEE R HBIN DO KD YIRFTE B,

i TSXEZYHE
1Bk
RERE o
A ST A B R | g
/ ~_ ;
100-200nm | «— AStH REITSXEY

{EHE R Bpm

B 2.12: (a)ITO Z AW KBEEIME (b) 75 Xy 7 BB2HW KGREBOAH O
b



$£38 SIXEZVvIARBERELIUW
MERERAGELDOFRFIR

AETIRT 5 AT =y 7 KBt L O ARRROFRTEEZBWT S, ThTho
ABGEMOBHEIX233HTRLEZEB YT, 77 A€y 78BS L CITO Bz fl
YUTED EICE sk, EVEE, EARXES SOSIERE RS 7. 2 20 KBS
M OEMTFICE L T, AMOERPLHEHUMITRTHUTH S,

3.1 T7S5SXEZvIEBBDER

75 XE=w 2BMEO T VX LMBEAOHMEDERODIzanf XVY VT 771 —%
AW, 31122 OFEMFIEEZEAK TR T, FUDICH T AREKICT ¥ X LR %
2D, MPEPEEU-EBICEERE LR Ay FTF—T2MlioTHFE2RETSHI
TR F DD BEFTOME R FOADIEAN, Ty X LML AT IREMEZRLI L
NTE B,

Wiz TSI ATy 7 EBONM LY TIEZ RS 5, £9. A7 AEK (Matsunami
Micro Slide Glass Fine Frost FF-002) Z 2 2iz¥]liL. ¥ v Ay TV THTH S 3-
aminopropyltrimethoxysilane( YA T3) 2 K2 @l e UTHERK 1% & L HDIT1 yix
B L7, 20%. 8l E BT8R EMKCHRAL, A —7 12T 50 °C Tzt L7z, X
IR 0.1 pm DY) Ak 1K (Polysciences, Silica Microspheres 0.10 pm + 0.03 pm,
5.4 % aqueous dispersion) ZHiK T MEARLAHDZ 05 mL Yy —VIZHE LA, ZO
Sy —VIZHEEZERE LI LT L ME L, 5l & 7z e iRz T L7, ik
LA —F 2 T50 °C THEME L 72, IRICHMRORE T2 4 S M2 & U, BUEE T
DRFADWLETNXDE CAHRE Y 5.

WIZA DY FF—T TR TRRETEM, ZOLEFITI ATy VBBO—fEEHL
TRz B 70, Bl PRy TEbhAVE S I TRUATER SR\,
VERE DR 2 BRI AY v — b A TRICBVWT, ITOEBEHW-Z2ERT 2 b
VELAZEEEMETCI T THBYEREL, BlZFLIELLILATES. LU



26 $38 TIAE=v o KEEM B X O A B IRARS & it o fE R IE

TS RE=y VBBIIGETI 52 L CEBESSEANTLE S DTIOHIERMER
BV, TOZLERERBLUETIAEZ Yy VBBOK F2RETHFMHER321T5RY, KT
BEEIELEBICRARE LR, BHBOMERL CAIYyFT— T THFE2RET 5.
TOLERTINATHELBRETZEZLISIZAAYFF—TE Lo D, ZDOEMPLE
BOEIBESREDTHREL T o TS RA LA, RIC, EMEZZHSEWERTIC
ZaAvFF—TRlior, ZOLEB/MIEHERA v FF—TE2M>TLES &, WEDE
ZBEALMESE D B AWM T ERA BT A Z itk RELHESTAR RS, THIT
2avFF—ThERE->TEL 2L THRFMARWVBAORE T -HIZEAOLTLED
ZrLMETH B, £ZTAAYFT—TLROMIZNE <) o72/37 7 1 )V L (Pechiney
Plastic Packaging) % %4, ABEMOBEOMARMIELRIZIZIOT—TENT TN
LEIEB U,

SUELIZV)HHFEBEET S

.@. LRERETS

& 3.1: 79 XE=y 7 BMOMEE TR
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HFEERSEASRER
/
AgHE R
Ag
BHEOROES LSO

HFERELTORLERS w HFERE

INZTAIILE
AAyFT—TTC
TEOMEES

e 1
= >

ﬁ f Lf:’gﬂﬁ _T._j

S = !ii

B 3.2: Wi fZFBRES HERDFIH
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3.2 ITOEWOTYFVY

FRUZ I ITO i & 477 AHA (EHC Global, M0846, 25.4 mm x 38.1 mm x 1.1 mm) %
W/, ITO OEEIZH 100 nm T, £D ¥ — MEHiEIZ 10 Q/0TH 5B, ZDHEMKIZIX
KT ABREWRIZITO BRES N TWED, FELBLOITO 2RETEDIZTYF
Tu{Tol, TOFUVIBIZBRTHEDZ AT 5D, 5 mm iz - 7=k~ 2 ¥
J5—7(HREL, TV vy 7Y AF 22 N-300) 28 3.312RT & D cEBRICIED 1, B
R e B E 3 ICRALUABE (EA) 2TI0pMTy F o7 %2707, FOHRMENRE
BEP S D U, MAKIZTY YAZRIToRBARV Y TRIEREZT D, T—T2IEH
L7,

IRF T T—T o glass
\ | . —
ITO\x
IYF TR IvFoTk

X 3.3: TvF v IHETEHDEM

3.3 ITOEWRD%E%S

IR FEBER A2 DI ARy U CRRERm 2B s L7, TO%, BEkAH
dpEERIa Y & 3 ) 2 US(HDGHISE T 3) 28 1 %A U 7280 T 15 2 [ & kv %
T, MK TO 15 S OMSEEG % 2 [FliTo 72, RABOERIZEZTAZKREDT, +
TR S E 2, T ARy 7BBOERITITOR P72,



34. TiOy AN RY T 29

34 TiO,DR/Ny &Y

RO ITOEREERU AT XE=y 2BBIZ TIO 2 TNV TV A XV ANy R LT,
H34BANRNY R v ITBOIEBOKTH S, Ay ZEEBEIZIZTIVNY 27480 RFP-1SH
ZH\Wiz,

5.0x107° Torr FEEDEHIRBIZ L2 F ¥ U N—HNIZ Ar HRAZFEAL 5.0%10~3 Torr 12
Ro7=IRET, 200 WDBHTHMELANRY RY V5% ffot, BBITOY 75 XE=w 2
BMZHOEME LTHWAS D, TiO, BEKRSEIZZA RNy 2 ) v/ FIc™D L 5z
BHEHLBREZRLIETE WA, TiO, DIEEF ANy 2 VM2 L2512k -
THEBL %,

ITOZFEZH S THL

\

\

TiO,

B4 3.4: A8y RY ¥ TR DI

3.5 P3HT:PCBM & PEDOT:PSS OR%

RIZHBEIEYERE ©H %5 P3HT:PCBM & [EALifi% @ T % PEDOT:PSS % Z DIz 2 ¥
VAR =T X o TERIZEAH L, A Y I —X— X MIKASA 480 MIKASA SPIN-




























































































































































