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Emission) WAe] 7] @33 A AA= Fdd 5 vk § oA A 77] B 22H140)00 A g
Fol fr7] F £2(140) 9] AR EEEol, Z13(110)9] AFelA Grdel

7] B 22140 oA EFE Fol f7] B 2AF(140) 9 sk

= wkAlo|t}, uhg om A
o], 7]1%(110) 9] &40l A

e}
= T
FFol FaE = WA oltt. olatell A=, FAl X (100)7F vbE oW wAe] fr] whd EA] FAQ] AR
Argsitt olo A= AL ofyu}.

AClE A (112) ol Ad ZE(150)7F vixlder. 2 (1500 7] Ed 22 140) oA 234 35
e Agom wMad o v, Fe dH150)= AlOlE AT (112) ol shte] #7] &g 2AH(140)

FYRES W H. Ae BH150E A4 A A, w4 Ag Ay, 34 A9 WY $L EFY 5
Sich. b, Aol W (150)% 71 WF 22U WHE Fo| Aol uek MekE FE Avh F, §7)
W 207 A A, S8, G4 o e wYshs 4%, el Ad WH (15007 BasA gL 5
= gt

A2 FE(150) el FEsts(113)°] vixldnt. Feshs(113)2 7]18(110)9] 45 99 J5-s Fasd -
Aok, FAA R, HEsF(113)2 Al 9 ERA S (120a), A2 9 ERJASE (1200) 3 7134 B (130)
oF Tk Fole M HA i, F7] EF A2AH140) ¢ AlelE wiAd(GL), dleolE v (L) B A wiad
(PL)°ol T3 st @olnt vixld 4 vk, w5, HAAldo] wpe} Fehst3(113)2 v EA] G (NA) S HA =

5
AR Qdolo] MARA ge & Y. =, WeAF11L dolE MADL), AQ WAPL) D Ae] BE|(150)
S grue gusy Ao
PUHF(1R)ES BF B= 2302 749 5 900, §7] BAR ool & o, A Hol, W
(113)€ oka(acryDA 77 B4R o Fold 5= 9out, ol Al vk,

©315(113) B AlClE dAS(112) ol AllE Al (GL) o] wixlgtt. AlelE wid(GL)2 AlClE Hgs A
sta(SPY= Attt FAA R, AolE mA(GL)S AlolE A¢E A1 vty ERAAE (120a) ] A1 Ao
A=(122a) 0.2 A3ty AlE w4 (GL)& FAI G (AN lA BIFEA] ANV N7AA] Add < 9laL, u

FA ANl wiA " AolE e ZHE AClE AYe AEEE 5 vk dF 50], AlolE HjAd

(M |z o

—
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

SE551 10-2092034

A (GL) o] Aol A E AlolE d= HA=(GPE)E &3l AlolE F-5F-(G)ZF-H AelE st

AL AlPlE AF(122a), Al &2 AF(128a) L AL =] AF(124a)0] 21 AE|BZ(121a) Aol vjx €T},
AL AlOIE AF(1222), A &2 AF(123) 2 AL =dQ AF(1242) 2 A= WAGL T 5 Fol wlA5]
o, AelE MA(GL)F FLF BAZ ool 4 Ark. olw, Al A= AF(122)& A= AAF(112)&
Ea) A1l AgBRZ(121a)F dA=E $ vt

AL AlIE AF(122a)2 AlE WA (GL) ¥ dAR FAD F A 71101‘5 A (GL) 2 5E AL AlE W=
(122a)ef Al Agkel 17bsWl, AL whep ElA 28 (1202)7F © & (turn on)E 5 Atk

AL 2222 A=5(123a) A1 HE|BF(121a) 9] shtoll A vlolE] wjd(DL) 22458 o
T Atk 2Ea Al A2 A5(123a)2 Al AEEF(121a)0] A71A o A Al o
ol A¢E AEd = vt

_E‘

11 =89l AF(1242) S A1 AE B Z(121a)0] A7|Hoz AAE o] A1 HE|HE(121a) O ZFE 27} wre 7
ShS A2 ubuk ERA] 2E (120b)2] A2 AOlE AF(122b) o2 HAEd = g},

A2 HEI B ZF(121b) Aol A2 Bt EWX2E](120b) 9] A2 Ao]E H=(122b), A2 A2 AZ(123b) 2 A2 =
gl AF(124b)o] Wil A2 AlE AZF(122b)S AlolE AAZF(112)S E3] A2 AR Z(121h)F &
g 4 9l

A2 Zz2e A=(123b) 2 A2 =#A AF(124b)2 47 AolE AJF(112)22FEH wZFd A2 JdEES
(121p) 9] AF FYol| Hate], A2 AEBZF(121b) AV|Hoz A4dd 4= u}. ojul, A2 22 AF(123h)
2 A2 =g A=(124b)o] Heh= A2 HEIBZ(121b)9] IF G9(121b' )& &3 viel o], AolE d4d
Z(112)°] FHsHA &2 d9oz, mAgld ddd F Atk ¥, AolE HAZ(112) ¢ A2 AE A=
(122b)ell FH3sh= A2 HE| R Z(121b) 9] thE dF 9 (121b')2 =ASH A & JHoz NeAd 543

4 % sl

A2 2z AF(1230)S AY wiAPL Y A7jHoz AAFoe] dYd Hdte]l ArkE 4 o). A2
(124h) & 7] 34 2x(140)9F AV|H oz AZAFHo, A2 L
2AH(140) 2 AGDE 4= Q.

dl& o], Al w ERA2E(120a)E AlOlE WA (GL) 225 AlolE kel AVFEH, dlolE S A2
Hhel B2 2 (120b) 2 Aol A2 vt ERA2E(120b)7F © & HES & 5 glvk. A2 e Edx s
Bl(120b)7F & & A 45, A2 = EAASE(1200)E A4 HH*%(PL o A9 A& f71 wF 2AH(140)°0

Faele] £71 9% 241407 FEAES @ & AT

1 &gt

A, AolE wiA(GL), Al
g AF(124a), A2 2at EA
i

=(124b)2 Al = =4 5 A2

0b)2] A2 Alo]E A=(122b), A2 A2~ H5(123b) 2 A2 =9 A

WA 2E(1202) 9] A1 Alo]E A=(122a), Al 22~ A3(123a) 2 Al
B (12
1 24o HFo=w #4449 4 Q).

E
2] 2
=7
& Eel, ® 3% W, A2 ¥ EWRX2E(1200)9] A2 Ale]E MF(122b)2 A1 = EHE o]Folxl
Al EA3(122b") 2 Al E-3(122b') A9 A2 2 BAR o]FojW A2 EHE(122b')Y BZow A
= gtk olojA, A2 A& HAF(1230)2 Al B EAR olRox Al =AF(123b') ¢ Al =HF
(123b") o] A2 =7 E4E o]Fojx A2 ZAF(123b')9 BEFoz FAHE 4 k. A2 =g A=
(1240)& A1 =4 42 o]Fofzl Al =AZ(124b") 2 A1 =AZF(124b") A9 A2 = BEHE o]Fox
A2 =H5(124b' ) 9] BFom FA4E vt

_{

A7|A, Al =d EEe B3 m4A EEY ¢ At G B9, Al =4 248 FA 4312 (Tin Oxide;
T0), 15 54 AFslE(Indium Tin Oxide; ITO), 1F ©Fd AF8lE(Indium Zinc Oxide; 1Z0), Sl 4 ofd
AF3lE(Indium Zine Tin Oxide; ITZ0) Ho& o]F o]z = 9lor}, o]d Adlyx &=

A2 o 2% 249 & A, dF Bol, T, LFVEAD, EHA00), B ol diF ¥
oz T4 4 gout, ol ABHE AL ohrh,

B (113) el 7] 2d 224(140) 9] of==(141)7} i

24 =
ZH140) 9] #7] EFS(142) 0.2 AEs o5 & da, a7t 52 =348 =4

of
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

SE 551 10-2092034

E0], FA A3E(Tin Oxide; T0), AF F4 2H3}E(Indium Tin Oxide; IT0), Q¥ o} AFs}E(Indium Zinc

Oxide; 1Z0), 9F FA o} A3}E(Indium Zinc Tin Oxide; ITZ0) S o= o]Fo]A 4 o1}, o] gty

=

1 o= (141)E A2 bk EWAAE](120b) 2] A2 =9l A (124b)el HrH o2 AZ4E 5 Yt

Toll A= =] eFar A2 vhel E@X] 2E (120b)2] EFdol] el ol ==(141)] A2 A2 H=(123b o
o

L o9lar, A2 =l A=5(124b)o] A" Xk gl

ot

[

~—
o

A2 et EWAAE](120b) = NEFY E= PEFY 5 vz 78E 5 v, dF £o], A2 ¥ EWAX2H
(120b) & A2 Alo|E A=(122b), A2 22 A=(123b) 2D A2 =@l A= (124b F 3= Ax}olr),
2 &2 AF(123b)2 Mo (carrier)E A2 2t EW@A2E(120b)0] FgsheE Aotk A2 =Hd
(124b)2 A2 Bt EWX2E (120b) ol A Al o7} -2 Yrlke 5otk 2822, sgoes A2 A
(123p) o2 HE A2 =<0 A=(124b)S 3l 55 5 AUr}.

o il
F
o
g
e
[ (-

qhek A2 wheh ERX]A~E (120b) 7F NEFY ol &b H, ANE] )7t A A (electron) o] B2, A2 A2~ H=(123b) ol A A
2 =Y dF124b) o2 AAZE 527] wiitel], AR wES A2 =l dF(124b)elA A2 A& WS
(123n)o2 55 = r}. Wk A2 v EWXAE (120b) 7} PEFS) ot AA=ol7} AF(hole)ol B2, A2 &
2 AF(123b) o2 HE A2 =el AF(124b) o2 AFFo] E27] wito], dAFeo] wWeke A2 &2 W=(123b)
A A2 =l AF(124b) o2 5E 4 vk, weEbA, A2 B E@A2~E(120b) 9] EFglel web o ==(14
Dol A2 22 A=(123b)o] AAE % Qa, A2 =g A=(124b)o] AZFE % Q). olFtoM = Ao
A& fJal, A2 ¥ ERA2H(120b)7F NEFJelar, of==(141)l A2 =#Ql d=(124b)e] dAE HAo=
7hgste] Awetr| = st

A, =4 A2 =) d=5(124b) 9] Al =M (124b) 3 L BAR o] Fold F v, FAH L
, l=E=E(14D = A2 =8l d=(124b) o] Al =S (124b') o] FEEskS(113) 9] AFu7tkA] A=l F4=2
ATk, wEkA], elm=(141)9F A2 Wk ERNX2E(120h) 2] A2 =0 A5(124h)2 AR FAHo], HE
A8E Qlo] d7jAHoew d4d" 5 vt

ﬂ:ln-'

fo 4y o

A1 ke ERA2E (120a), A2 2 ERJAZE (120b), ATWAIE(130), of==(141) F Ale]E v (GL) el
HA o] AZ(114) 0] vl g, HAH o] A Z(114)2 A o] S (114) dH-2] 4S5 BEshy] 93 ATl
ool A O] AT (114)2 of==(141) 7ol wiA =y, ofi==(141)¢] AF-E A7 ES wiAE = 3l
b owmhebA, SAlEe] A S (114) 9] skt Al wbeE EA ¥ (120a), A2 wFe E@A2E(120b), 7IHAIE
(130)¢] A2 AAAEH Hd=5(132) F of==(14D 9] Aol AdF7F Hd 4 vk, A Ho]dS(114)2 Aol E
AAST(112) 3 4 42 o]Fod F don, & 5o, Ao dS(114)2> AT AFsHE(Siox) ®==

APE ASEGSIN0Y BUF EE BFor F4E = glout, ol AwsA etk

A o] AF(114) Aol WA(115)7F X9k, WA(115)E AR AA-F B 34 (SP)E FE357] 93 dd
Solth. WA(115)= of==(14D)8 -5 AFAIES wiAE = dar, WA(115)e f==(14D9] A E
Jes uixe 7] 44 =4d 5 v

A o] M Z(114) F WA(115) ZH-E /78 of=E(141)9] dF- G el f7] &F 22 (140)¢] 77
Z(142)0] wWixEA}H. f7] FF3(142)C fe=(14D)EFE AFTS TR, AA=(143)25EH AAS
grol Wlg wbgsl = vk, fr7] EF(142) W3S Wgste §7] $EF(142)Y F dvk. vk
AE A A, f7] HEF(142)S 54 &, AN F, AN F 5 uE ge = Ak,

E(143)= 7] T (142)0] A

O ol %
éEH o::l,

F7] w3 (142) Al

=
A TEE 5+

7] w3 AH(140) 9] ANAE=(143)7F wiA €. 7Y
St w2 =R =dE o]Fold ¢ . dE 5o, ARE(4d)= viadls
(Ag), &FrwAl), ZE(Ca) o3 22 55 2 0|59 Fuom ofFofxl oA ded o= sk

o
oo o]Fold 4= Qlon}, olof AgE R ke,

e Ho
[N

-

rr

B oakmlo] o Axdo] wE FA] X (100)E ol=z(141)¢ A2 =d9l AF(124b)S Hr|dow d4se7] 9
3 Mo AYES PAT da glo] o= (141)9 A2 =¥ d5(124b) S AR FAste] F+x2E 743}
& 4 lrh. FAFHOE, A2 ACE MF(122b), A2 A2 HF(123b) Z A2 =# AF(124b)o] BY =
X &5, A2 Alo]E A=H(122b), A2 A2 AFH(123b) E A2 =l AF(124b) 47 Al =H Bd 2 oA
2 5d B4 HEFoR o|Fojztt. aula f7] WE AA(140)9] f=E=(14DE A2 =l d=5(124b) 3 A
Z1Mow AZAE {7 wF AA(140)7F FEE 7 Ak old], x=E=(14D)E A2 =] Hd=(124b) 9] Al
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

SE55 10-2092034

= EAR o]zl All =S (124b) 3 U EAR o] Fofd 5 AUk, wEkA, A2 =Rl A5(124b) €]
AL =dS(124b") 0] BEES(113)9] du7bA] AZE =S wiAste], A2 =l d=(124b)9] Al =d4T

(124b") 3} HU3 BAZ o]Fo]A o w(141)E WIXE 4 A3, ofwer(141)9F A2 = AZ(124h) S A
[e]

w3, HealE(113)0] A1 vhdt E%HXl*Ei(lZOa), A2 Bk EWA 2~ (120b), AHAIE(130)0] F3H o= 4
d& A9 Y] Jodo] wixHT}. oF , He35(113)2 dlolg sjA(DL), AlolE =4 (GL), A H)
A(PL), 7] 3 2AH(140) ol vx‘joPE% X = Q. olw], HE3IS(113) st AW wid(PL) 2
ol§] A (DL)o] MiX=ar, HekhslS(113) ol AlolE uld(GL)o] wixlE 4 Ak, F, A ad(PL) E oo
g i d L) AlelE M d(Gl)e A= & Foll mix=a, A wjM(PL) ® dlelE #jM(DL)# Alo]E wjAM
(GL) Atololl= HerslE(113)0] wix|eth. ojuf, ¢ wjx(PL) 2 dlelg ujd(DL)o] AlelE wiX(GL) 3 A=
wapshE Aol A Zh wjde] FHOoE e 714 AsfAR AT HAE 5 gk, 7| AN EaE 7 ajd e
2 HAEe A 58 AAAA BA FA(100)9] FEl FFS = 7 Aok 2y, W wjdaEPL) B odle]
B vl (L) AlolE i (GL) 2Fe] wak A Hel= Hekshs(113)o] w1 =2, 7} vjxd ko] oA AgE Y
3, 714 ARANE2=E AR F 224 fa, k4, HHa‘i ] oA A7t woldel wel d wiA(pL) 2 odle]
E 8l AL AlelE wiA(GL) 3He] 4

ot e & da WA & 4hE Fxdte] £ el o HAde] mE A FX(100) 2 Al FX(100) Al
Z s A8 AisrR g,

T da WA & 4gFE 2 del A AAde w2 TA ZX 2 BA FX 9 AR YHS Aystr] H3 e
d FAEECY. FAYNCRE, & 4a WA & 4he] BA FXE & 1 UA = 39 BA X 2 ®A A9 Al
= PHS AWs] s A FHEECIY. E dav Al whaA Il k¥ ®A] A9 dHEo|t,
T 4bE A2 viaa FAo] SRHEH BA FX 9 WRe|th. & 4ce A3 vk FFo] g TA FA 9
Holth, T 4de A4 WA A6 v Aol gRE FA FA 9 dHTott, & dew A7 vixA FAHo] ¢
251 BA FH 9 dRe|th. & A& A8 vlaa FHo] gRE A FA Y dHkolth. & 4gE A9 w3z
Fo] guH FA FHe dHEe|t),

% 428 FxsHE, Al vk FAS T 71(110) Aol Al AAIE A5(131) 2 dlolE v (DL) S FA
o gtk

TAHCR, 71(110) ol =14 2dS 48T, oo Al vkaA FA0NAM = BES A6k Al
AMAE A=(131) R ElolE vl F4E 5 .

olejAl, A1 AFAIE A=(131), dHlolg (L) & ®Eatr] 98], 719(110) el ¥WAaS(11DS F4

% gk,
% abE REa, A2 vz $Ae Ba MHF1D A6l A2 AEHZ(121) @ A2 AAE AF(13)
g9 & Ak,

FAHOR, WA B4, 0% 5o, WA 248 I ololq

(111) Aol A2 HEEZ(121h)< o] F+=
A2 vz FAS Ed A2 AEBZH(121h)S o)FE =
AF(132) S AT 5= At}

ok, A2 APAE AZ(132) 8 o] w3 BAL Aokt A2 APAE %
of Wiske] = 4cE Fxste] ds)w @

- %?]‘,
d& A7ste], A2 AEBS(121b) H A2 AIHAH

S(132)e.2 75d 4 3, o

of

E 4 AW, A3 viad 34 Bal A2 SEBE(121b) Aol AoE AAF(112)E BAT F vk
FAGoR, A2 ANBF121p) el A= A FAE G, ololA A3 vhad AL Fel solE A
Q Bhel AEEL AAFoRN ANE AAF110S AT

& A dlolg wjA (L) o] dvte]l FHE =
& = 5 JA4T 5 A, odE B0, dolE wjA(L)e] deolE =
S(DPE)H d24%8 £ JdE AHES FAety] Pal, volE wWiAOL)e AT Y HHZ(111) 2 AE
o\i A

ol o X

offt
>
2
:
A
H
>
o
2
Py
—
w
z
i)
2
[N}
f
=
-0,
)
4
=
Do
>~
Z

(o3
)
N
frtl
re
i)
of
ol
N
Ho
L
Y
)
ot
o
o
>~
Olt
ol
N
o
:?:
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SE 53 10-2092034

AL AAAE A=5(13D) S Har = MHAS(111D) B ACE dd 245 A5 A48 5+ o,

A2 AMAE A=5(132) £ FEsHA 2 =AS eS8 A2 AAE d=5(132)8 Ha 3= AlolE A

A BAL 44 5 Aok,

npx|go 2 A2 AE]BZ(121b)o] A2 A2 A=(123b) E A2 =Q AH(124b) A2 A" 4 e A
=S PAE7] A&, A2 NE|BEF(121b)9] 4 dR7F ZHUYESE A2 NERF(121h)S Y JE AoE 4
A BAS A7er § Q. FAFOR, A2 AEBF(121h) 2 AWM F4 g A2 AolE HAZF(122b)
I A2 HEJEF(121b) S AAA717] 3] AClE Ad EAS AT, A2 AEEF(121h)9] dHe] 4= &
HoRZ gdoe AoE dd B48 A48 5= Q).

weka], A3 rtad FAE B AE Ad BAE AZdEtE TA HHIS(111)%E A5 27kske] dolE )
(L) 2 Al AAE d= (131)01 g2 A Agst £ JeE AgES A4S 4 a, AoE dd &
AL A7hste] A2 HEEZ(121b) 9] AW X7 wEHEE & 5 9lal, A2 AsAIE AF(132) =3 R

@, A3 vhad FAel ASHE sladl SEE maad & dvh FARCR, A3 wlad A Ao
E A9 2AWE A47ehs glo] ol % ool AYE YA A9 AClE A B v MHF
(11D7AA A 2248 4= ek, whebA], AlolE dAF(112)S FA43t7] g np=z9 W3 (1110l 18 &
< PAI] 98 viaas HERE ARSSHH] @, JEZE wAdE o838 AolE HAF(112) 2 W¥S(11
Do AEEs A AT + Uk

g, AlolE Hd B4 3 WHIT(11D)S o AZste A3 viaa F4o] SaHW, AolE AdF(112)o=
Yolx] e A2 BB ZF(121b)9 dF F(121b'") R A2 AAIE A=(132)S =4S = Aok, A2 A
b ] ==

H A(132)2 =413 A4S 58] Al AvAY AS(13D) 3 34 AWAHA30)R 7158 & Jduh. 28

A2 NEJBZ(121h) A2 22~ A=(123b) 2 A2 =9l AF(124b)F ke 99(121b' ')o] =AskE
E AF(1220)F FH3ta, AloJE dAZ=(112)0%2 o 9= Jd(121b")oAE wteAd EHS

AT = At

T 4dE FZEH, A4 vkazm 3 WA Al vkam A B3 Ze ZE(150)E A4 4 g, e 2y

(150) & F7] E3F 22 140)0] FH3ES wixE 5 S}, ¢hHe] wixg T8-S S8 7k Ao Ay 32

H(150)8 A = Ak, 8=z, 1A ZX(100)0A ofg Mkl Ay FE(150)E AH&sts 4%, vl

=)

wWe EA AX100)7F 44 Ae) AE, %4 A 0y 2 P4 Y Ay

Hmo] 7] wbg 2244(140) F Do) §7] L 22(140)el T
o]ow xﬂ5 ks :g—xg% B B {7 g AAH(140) F OhE AR §7] B 2AH(U0)6] FHIES
[e)

At Ale vhad #4S
AEs P4 2e A8 94

2 glen, ol AFHA =t

Gol 7] W AA(140) F E T Ao 7] @ 221409 F
oieh. ok, A WE (15009 A Fol W mlaa B4 f w9

T deE Fx3MW, A7 viaa FAS B3 HeE5(113)8 4 4 ).

TFAAo R, Ae FE(150)7F FAFE AlolE AAZ(112) Aol HErs &S A3}, olojM A7 wiA3m &
A %-‘aﬂ HZA A(NA), Al 2 EWA 2E(120a), A2 92 EWXAE(120b) 2D AF|AAE(130) 0] =3
3l oA Hersl BAS 27bsle] HErsE(113)S A 5 k. wakbd, #HEeEE(113)e 77 ¢
2224(140), AClE v (GL), dlel® wjd(DL) 2 A s (PL)dl FHste d9gddA] 71#(110)9] F5F-& Het
3k 4= Q.

T 4AfE FZEH, AY nlam RS E8 A2 vy EWRAAE(1200)9] A2 Alo]E A=(122b), A2 A2~ A
=(123b) 2 A2 =<l A=(124b) 3 ©lolE = HAF(DPE)S AT 4 Q).

TAFoR, HEE5(113) 2 AE HAF(112) Aol Al =4 22 9 A2 =d S #A¥ez A3
o oo, Al =X EZE A3 wixa FAGA FAdE dolE ML) 2 Al AWAEH ASF(13DE =EA
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

At AEEs Aols 2AF(11De] 9ald %3 wFH A2 AHHF(121b) AW AR Jele ASES 9
AEm, deld WADL), AL ANAE AFAD 2 A2 JeBF2b)e] 247 AL 20 2D} 4T F
it

ooiA A8 vhaZ FHL B AY ML Al B4 B L A2 B4 BAS BF A%sA, g o
Bodelol e Al B0 2AS WD Az =4 BAwe Adgom Azstel Az AelE AF(1220), A2 A
2 A5(1230) 2 A2 EA9l AF(1240)3) Hlol® = AFOPE)S BT 5 ek,

wA, Al =d EFEG AR JAE A2 =4 22E A4 k. dF 59, vFAl 99N FA
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