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=I>M1 0 

JXIISI3 tl/c/X b - +f ft tc £ INTN ±§EW $]/* 7 ^ 3 

X 1 012frP> 1 . 5X1 0 12®l5HfttC4^J;9^IS^^tlT^lJ =I>M1 

0 0 t,Z BSlt^tl'So 
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[0039] 

UTIm* L/c#\ 

hztJbvimxhh* 
1 

[0040] #UC*fgB£O^IMll £ Jzblx^J £ £ J:t$$ L "9 OM t &o 

±lB^SteMH©b-+f7-->IUg® (@1) ^7Xl©it© 

^®tC#;itCj:oTffM^n/c7^;U7 7^^'J =I>BH15 0 n mtC^JUX 

MM? £ £fr&^7c0 

§£^ii£-e^ 

•£> J: -5 IzMMLs ffi%$\HHZi5[,\~C ~4 0 0m J/c m2% 

/\°;uxilis^2 0~6 0 0 n s 0t5H(C&£ J: 9 tci££ LrM^±(DyEJUy 
y U =l Lfc0 &35^ 7^1/7 7 Xv 'J =l yfll(Z)PM#i£tes P& 

JR#tfc=4 7C k/;M^S«t?>o 
(k : : D. E. Aspnes and J. B. Theeten, J. Electr 

ochem. Soc. 127, 1359 (1980)#0,1) 

[0041] ±§B/^UX bJ; ̂ ^77X^11 ziy&JP^tU 

n g =1 > ̂  ̂  mt u fco c: (D MM % ft & o /c £ n« t SEM^MIZ 
^JilUco SEM^I (Mft^Jl) tti4~i6C^L/c0 

fcs lZ^sLtc0 #ff-^i:LTtt©U-f7 

=-ji>iz8tt&%%}/<r7-$5&%3amLfzo m#omzvLT<DMMWizm% 
u xEpti, uTvikmmzm^t&o 
^/<7-!&Jf (J / (# • cm3) ) (J/cm 

2) (#) (cm-1) ••• (5t) 

[0042] (^»J 1 ) 

Is—ffSmgW-lZXeC I ^/\°7-^Jt^2 

. OX 1 O12tClS^LT/\o>'UXU-+fft©0,l#ir^tT9^N 
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izs 

(^IMJ 2) 

e C I i^fWl^—^X, 

. 7 X 1 0 12tClS^LX/^UXb-+fft®Bllt^tT9 t, ̂ M2lZ^t£? 

ICN ttj-XA^Olte^mifX^tco 

(^MJ 3) 

U—tf^JS^MtCYAG3^@^U—1 

. 8 x 1 0 12tClS^LX/^UXb-+fft®Bllt^tT9 ¥E3tC^-TJ;9 

Vl-XA^Olte^mifX^tco 

(^»J4) 

. 5 X 1 0 12tClS^LX/^UXb-+fft®Bllt^tT9 t, ¥E4tC^-TJ:9 

ICN ttj-XA^Olte^mifX^tco 

(mmm 5) 
b-+f^igMtcYAG2^g^b-Hf^ffliNT, 1 

. 6 X 1 0 12tClS^LT/^UXb-Hfft®Bllt^tT9 ̂  

ICN ttj-XA^Olte^mifX^tco 

(^IMJ 6) 

AQ2{^mw\y-^^m^x, 
. 4 X 1 0 12tClS^LX/^UXb-+fft®Bllt^tT9 t, ¥E6tC^-TJ;9 

ICN ^-XA^®4iN-|±r0^X$/co 

[0043] (mm 1) 

e C I x^>vb-+f£ffl2 

. OX 1 0 13tClS^LT/\°;UXb-tfft0BSI^^fT9 ^7tC^-TJ:9 

ICN XRD 

(Xi|7|[g]ifr) X^MM^ff^: LtctZ. LTIN/C0 

(ll%W\ 2) 

b-tf^I^MtCX e C I x^>vb-+f£ffl^X, 3 
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. 5 X 1 0 1t, 

izs XRD 
LtctZ. 5^H 3 n LTlN7c0 

amm 3 ) 
b—+ffgJJggMtC Y A G 3 ls—*f 3 

. 1 X 1 0 12tClS^LT/^UXb-Hfft®01lt^tT9 ts 

izs XRD 
LtctZ. 5^H 8 n m (i £f;#ili£: LTlN7c0 

(J£$£0!I4) 

\s-+fmM^mz Y A G 3 Is—If 3 

. 5 x 1 0 12lZ§S>fcLrs<Jl'Zl'—lfft<DfflttZfj? ^ ¥Jl1CHC^-tc£ 

9^, XR 

Dt'llSii?: LtctZ. 5^H 9 n LTIN/C0 

(mm\ 5) 
U-+f^JggMtCY AG 

. 2 x 1 0 12tClS^LT/^UXb-Hfft00Mt;&tT9 ts ¥J|1 HC^-Td; 

(mm\ 6) 
U-+f^JggMtCX e C I 1 

.4X1 0 12tClS^LT/^UXb-Hfft®01lt^tT9 ̂  ¥S1 2^"tc£ 

9 (CN 

(J£&0IJ 7 ) 

U-+ffgJJggMtCX e C I ^^/^7-^Jt^l 

. 3 x 1 0 12tClS^LT/^UXb-Hfft®01lt^tT9 ̂  WM1 3lZH<t& 

9 mN ^6^:A7©fel)|pIt^ofco 

(tfc&flj 8) 

U-+ffgJJggMtCY AG 3^$HH*b—1 
. 4X1 0 ^izm^LX/<JUX\y-+f^u(DmM^ftv t, ¥J|1 4^1" <£ 
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9 tCN 

9) 
U-^JJggMtCY AG ^^7-^Jt^O 

.9x1 t, WMI siz^t* 

9 tCN 

Ob&flJi 0) 

.6X1 0 12tc|S^LT/^UXb-Hfft0BMt;&tT9 ¥JH 6tC^-t<£ 

9 iZs ikW$i]lZA=7(D$)Z):{t$alitf<i.-z>fc0 

(hb$$$ij 1 1 ) 

Is—ifmM^miZY AG 1 

.4X1 0 i t, ¥JH 7tC^-t<£ 

9 tCN ^frfttCA^CDfe'&ilp^^l^o/co 

[0044] u±s ±i^mMm^xxfmm{mzm^x^%m(Dim^ft-otc-h\ * 
#g0J3 ti±§E!£0.E CD ft # tc 3 ti £ t (D X ti ft < N *fg0J3 0I5SI ̂  M L ft 
^ny tiiSl:a)^ii^qrt^"efe^o 

[0045] 1 b-+f77--;u^M 

2 

3 >I±J 

5 

8 ftJM 

9 U "tfH/J^ 

I 0 AJUXb-HffgJJggf 

II 7T-II-^ 

1 2 

1 3 AJU7^SPSI#!£ 

1 5 /\°;uxb-+fft 



WO 2012/029488 

1 9 

2 0 

2 1 

2 2 

2 5 

1 0 0 

1 5 0 

PCT/JP2011/067657 

I— 

g a >si 
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tmvmm 

^ Hht)3 ti/ctulB^U* U —tfftfcfcjit UT 

Mitt- £ mmmz tzmx. 
tu§3TIB^-eWtli^ 

tl-g>^^7-^Jt^3 X 1 0 12^b 1 . 5 X 1 0 12©t50l*UC& 

£ <£ 9 tC tu §B¥® 1*11 tC 0S|t 3 ti £ £0T? h h Z £ £ *ftHS d: "f 3 b -

+f;p--;H£M0 

^^•7-SJt (J / (# • cm 3) ) =A;UXX*JUdr-SJt ( 

J / cm2) /^JUT^i (#) (cm-1) ••• 

m 

m.w.fr b tb^i 3 ntcjgm u —tr J: tmsi^ u —»f ^ y & s 

ti/c/^uxu-^71D^feSiLT^A;uxb-+f'71D^^»ftSltcM-r 

tulBSiMb-tf'ft^tuIBfeii^tC^U tti LTMift 

<h £:ii7U 

tulB/^UXU-^ftti, ~FIB5£*CWai3 

ti-g>^A7-^Jt^3 x 1 0 12frb 1 . 5X1 0 i2©l5Hfttc4 

•s £ 9 tc tu §B¥#<* m izm$fi$nz*><D-z$>zz.tzft®Lttzi'-

*f7--)vmm. o 
(J/ (# • cm 3) ) =y^xi?j^-^ ( 

J/cm2) /^)\sxm (#) X^||^M©DM«£ (cm-1) ••• 

(it) 

1^113] ttllB^v'UXU-lfftroxt^U^— 

f££^U §£xiMU^-fJ§ll§#l$^ tuiBi£T"JSHh3ti£tuiB^^ 

7-^Jt^3 X 1 1 . 5X1 0 120|5gfttc4^J;9tCtu 

IBx * ju#-® m ifm£ 3 tlX IN Z> Z t £ W$k 11 £ I*>£ll 1 £ tc ti 
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2 

^114] LT, AJUX h-lfft^/f^Ms^"? 

MS^ ttT Slii^ S T77^ - a x - ̂ J: t/fuIE b -Hf ̂ JggM® di 

I^T'-^XZLX — ^ 33cfc t/fulEai 

tulE^T"Wai3ti§fiulE^^7-SJt^3 x 1 Oi 
2fr£1. 5X1 0 12®l5Slfttc4^J:9tCtulEMs$fcNJ:t/tulEai 

;W§££ £ ft T £ C £ £M£tZ>I*^113 izIE®©U —+f7--

Jl/gsSo 

5f<II5] fulE/^UX 

3 X 1 012fr£> 1 . 5X1 0 12®l5HfttC4^J;9tCfulE/^UXU 

-+fft©A;i/*ili£IiMt-£=&©-?£>£ c i: 1 ~ 

4 0iNf tLAHCiE®© b-+f 7--Jbii0 

^ii6] tuiE^»^iA^> u =i y^mmnxh y, luisx1 
00~500m J / c m 2 N fu IE/ "OU X fli if 5 0 ~ 5 0 0 n #"£:' •?> 

£ £ £§t;£il 1 ~ 5 ftfrtClEic® L—"tf 7-— 

So 

^iI7] A;u x b - •+f ft £ tc mM L T b - -tf T7 - •- JU 
£fT9 b-+f77--;U^;itC33lNT^ 

tulE/\°;UX U-+fft(D/\°;U7.x^;U^-^^33 SB 

tt®tCfc^TT§E5£TWai3ft£^$]A7-^Jt^3 X 1 012frib 

1. 5x 1 oi2©ig0ftn&£j;9^i£:££u 

tuiE/^ux 
+f7--J\sj5)£o 

(J / (# • cm 3) ) ( 

J/cm2) /AjUT^i (#) (cm-1) ••• 

(^) 


