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HA 	is 

ABilov$ : manwm*on'azm8ctzfii.--Fi7=-)i.gm 
alk3ni; 

[0001] *A13J1ft, AFWE'15-r A 	'1,-(-V3U1E I_5-r A7° 1,-(0111XA-( sy 	-V3I1E( 

I=IMI=111 L' G tLZffillA 1.- 	:)A 9 an,MIEWEAZ 01t*MIEWE441*JIMON 

alztiTi81:111 0 GtLZIMIEWE'IN*41*ONIM8,, Zfl,--T7=—)1AtTlz 

rAtZtaY-CZ. 

WIRIE 
[0002] AIME'15-rx,'1,-(-V3U1E L 	(El ectro-Luminescence) 5-(A,'1,-(01:fi 

„x-( sy-VoliERI=IMIzlElloGtLZffillA 1- 	)A9 --eft, •ICEI=i-tAG) 

iaMa) —IV L L-c, 1,-- -1Ellott 1,--T7=—)1,ffigifrAvC OZ. L 

,g)M ft, XtR±Iz011'Atttz4MMIEWE441*JIMI: 1.--T-I1 AI- L-CA11304] 

lzhraMiLt:_-&, i- 0;t3A1rAf2--C*41*ffillA-MIEWEAZ0ft*MIETR1zta 

FWE'11E -1- Z 4_,o"--C 	Z. MIEWE'it Lt_441*ffillAft-*A7 1)7040] -1-ffiAT < IS Z 

t_6bffill'Al-)A9 	-113'7fig.4E"-C - Z. 

±7,2, 1.--TONAtIc8 o-c ft, *41*ffillA--Ci-tWtstulffi-f7frAIZI6Rffi 

fi 1,), I1 A1- 41,Z 1,--T/Pg-Tt Lt_ITAI-i-)1*--1- Zok -31z, —01:: 

1.--Tf)7 	---Z1:-_ -4-- Z$11011ffits.41,28 1,), /i)i,x 1.--T-eft, /i)i,xi 

-)1,*----ZI:=1- Z$11011ffits. 	41.--C 0Z. 

[0003] L L 6-C. ±7,2,/i)1.A1,--Tlz< tiiiEll 	41,--coZi4-=,7)fx L,—eft 

AZZ:TtlzokZ1,--T -Itt5 .t-Z. Affit 0I-*,7)SA 1,—T-eft 1 

1=1 H GAT6:111:: 	ZWroA, M1,176:111: ,, 10X0ONTE'ffilt 	L. i-OVA 

lz,, 1,) *00 E-9 -14-)1,--T/Jqttl-Z. - - Olitlz, 2 #H Wkg) E 

—9 ft 1 #H 0 E-9 L - .. 01i'liffiXISZLLZ. LOL- 61), /i)l,A l. 

--T0/ i)1,A5V[1:8 it zaooatia iri,  ±anL-*6/), L Oth -F'fitite, 4  

1:113Z6b -CM, I) 	:01i'l'i --tizig-D/i/liAl,--T5t/MT/A'Ar, 

tt 	LNZ 	(

IEWE'V 

"-C 	Iiii5aK 1 ON) . 
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`o/')Lx 1,--TA#MT-e ft, 1il,12,/i)i,x 1.--T E-Aonrnio_invf 

ffi2it_h0E-11--A.-gi•, i-o-5- a)2#H0E—goii)i,A1.--TE 

-1_40E-illffiTill)]0E-110/i)i,x 1.--TE-L311:31L-c, 0. 	3 

7f5NG O. 	4 704,4ALISZ51:=SIATL-COZ. 

3tfr IA filUal 

4-.1,W5a1 
[0004] lig3ztti : IiI3A 2 0 0 1 - 3 3 8 8 9 2 / .(A 

REJI0IVAR 

ABANIM L. ct 5 LtZtViE 
[0005] _p O„ 5 IziriT,E13ZU 1 1:17T7 	tt.t.AtT-e ft, E - 	tL -3'-'T-Z L Lite, 

41:1- Z L L'e , MIEWE'V,i) 	:01iilt---k-izig-Dt,0L L, --ci,Nz o 	LiJN 

L, L0„5ts.`4,40E-thlz5-T-k-----ct, 161Lti):4W11-A0tS 

FWE'14E8„ZfAili4E 	I) 	:4W11.A0A--cA-izts.Gts.o, L o 5 r.rabqt 
tL, --cozo 

*5E13J1t G ft, 	1=D1 -.:±7,2,E-tLiz-Do--c*II-1E6bt:_lta, 	E- 	.EL 

05-T-Z4E„ t) 4_, E- 	thOill- - 0 4_, 0/AME'vfElitt Ot-4E1-•=t -  < 4-4 L 

-coZLL-R.ffiL, *5E13J1 - 5-Ef11- Ziz-Dtzt,0-eZ. 

Mil 	flgA-4- Z f.:6150*.fk 

[0om] ttsin, *5E13JI0, AMEM*41*0NiaMit, 4IEWE'IN*41*1-.:/ i)i,x I, 

---11UtL -ci-0,12,41MEM*41* -1MIEWE'vfE - Zniz, invii)i,x 1,--ifffi 

1131114JWA-0.4Elz8o-c 1 /i)i,x1zato)E-11-[_,, ing2, FI N*-4 

1*'011Utli41::, IA E-110 5 	, IltiV1 	-1- ZIA 1 0 E -11L, 

i-GAtzTRALz`Z 2 0 E -11L ffi, E-Wkill--e CA 2 0 E-11) / 

CA 1 0 E- 	IC 	0. 3 5 013A% -Atzt L L -IiitLI- Z. 

[0007] tz , *5E13J10 1,--T7=-)1AtTft, /")LA 1,-- -ffitt Z 1, —TA 

155 L , ME,/ i)i,x1.-- -41ME'IN*41*1-,:a<;ic#AL , ingE/i)i,x1.- 

-1012,41MEM*41*(:=5k1LI 	L-CITAttZ'<< 1-0,12,41MEM*41*-$1b-kt 
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niz=41) --Z4, ITL-ifUt, 1-07,2,1,--T5E1551t, ffittLZ/i)i,x 

1.--T/A-41131114-0.4L1z81 -c 1 	 C°— '7 	p,AE- 

1105, TiltAT-1- Z`M- 10E-11L, --04C-.:TR,41,z/Z20E 

—11Lffi, E— 	-Pliii-e (M- 20E-11) / (M- 10E-11) 	0 

. 3 5013A% -Atzttig)-CZLL -IiitLI- Z. 

[0008] *ItPlit, ±,12, E— 	-1..ELffi_hiT,EMEA-Atzt L L -  - e , PA/i)i,A1,--T 

lATAt 	41.t:_- 41EWE'IN*-41*/AME'14E1-  Z lit iz, ±- j—ts.iggimitiffiffi4 G 41,z 

. LotLffi 0 . 	3 5 	-AA•tZ L , MIEWE'14E*41*01itiffiff G -D < „ 5 iztsZ 

0 

1 -D0E-11-eit, 4k00E—-1- Z4_,0-e-D--ct_„“, E- 

1101:1:10AtA 	"--efflAE-11-ec) E— 	WA-  -7T7-1-  L L ffi-e 	Z. lE* 

c)iv 1--T-eft, laUlz$1])tinIzili 	0)t 	1 0 E-1113q9,41. 

, - - 04C-,=, 	-1.ffit - <•1&-FI- Za/lviii (IltAl0f7,303\0 1 f2 la. ) 	41 

t:-_-&, $05k1114nzA 	0)/.1NLNIM-  2 0) E-11/JqR,41., t 	<ft2 -D0 C°— '7 

11-1,--coZ. ts8, *5E13AL 1, --cft, 	1 /i)I,AizE—VW3I_LIR,41, 

Zt0-e-D"--ct„„0. 

Vz, 1 /i)I,Aft, 1 -)01,--T5E155-effittLtzt0-e-D-ct,“ 

, 	-Dit_h01,--T5EIggreffit 	41,t.:-_-/i)i,xffiZtaf-A-)41.-c 1 /i)I,A L 

ISZt0"-C-D-Ct,,LN. 

[0009] m/i)i,xt.--Tft, 1,--T5E155/JNGffit 	41,Z1M1-.:±7,2,E—WA-tL- 

Atz L-coZ L L/A6R-eZ. 1 -Do/i)i,xizR41131nts3V.Z.0.4E-eatz0 

E—-1- ztials-, IC:gitt-E-110A1 	-Aizizaflivtz L L it-e 

ts.o. Lottd), 1,--T5E155/JNGffitt,z5V1z, i_pts<L4_,±7,2,E- 

-1..EL-AttL-coZ:51-•=1- Z. •V:_-, /i)i,x1.--Tite#Alse-11- 

tZLL-et,--T5iMbokfEL, /i)i,xt,--TahltAT 	ffi.1&< tSZ L Lffi 

Z,c, La) tae, 01 0) E—IIMMI/Pg< tSZL-61), ±,I,EE—pl.LL 

ftt -  < IS ZitAr411Z. 	Lt_ffi-D"--c, ±7,2,E— 	-1..ELT-t-e0.4E1- Z 

ck 5 tSilelz ft, 4IEWEIIN*41*(:=ITAttLZIMG)/i)l,A l,--T0) E—V-A 
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tLffi_hriE*4-Atzt,, 51z, 	1,--T5E/55/JN Gffit 	41.Z/i)i,A1,--TC) 

TMEtL- 0. 	3 51 -F"-C -D"-C, iM2,0_4E-RIALLIII (ckL)/.1NLvfil) 	1:: 

tZ. 

[0010] /i)i,A1,--TOffitft, /i)1,Ai)1,4--e 7 0 0 mJI_ELtZ0ffil3  

1, < , 	G1:8 5 0 mJ LtZ0ffi-17.11_,LN. /i)i,Ai)1,-*-0ffl 

tffi/.1NI,N L , MEE — 	-iai-  thit 1 .IN 	< I's Z Mr,ii izzffi , go/i)I,Ai 

-)1,*---Cft, 	'd-t•lzgEIT L -C1,--TOMA*-01V1- Z5A-A5001Vite,4 

ffi/.1N<ISZ. 

[0011] *5E13J1-eft, 4IEWE'IN*-41*L L-C, 	*1-,:f[Mttt.:-_-7)i,77A=,[j 

:4W1R/AiTiVS)11*LISZ. XtRIzitiCAft)TAXtRiAllOG41.Zffi, * 

5E13J1 L L-citXtRoUNffilitzliqt 	41,Z 4_, 0 -efttS < , - -01.tha)UN"--C 

-3 --ct,„N. 7)1, 7xl):4Wlik- ft, ICAft, 	4 0.--• 1 00 n migAV 

l'ZffMtL"--CLNZffi, *5E13AL 1_,-Cft--01V 	ffilitzliq-k- 	41,Z to-eft 

is o. 

[0012] Vt, /i)i,x I, --T L L-cft, tiTaizit, 53 0 8 n me)i-*/71,- 

-Tffierf GtLZ. t_-t' L, *API L L-Cft/i)i,x1,--ifoRAffiLtLiziRt 

41,Z4J0-eitts.o. 

felE910ZA 

[0013] it_ho„-5- 1-.:, 	LOICEIAlz,1,ft, 4,EWE',N*-41*1-,:/i)i,x1,---pgAl- L 

--cint,2,4FWEIN*41*-1MIEWE14E --zimiz, ing2ii)i,A1,--T/Avicy1.0. 

1Liz80-c 1 /i)i-Alzatz0 E-11- 	L, IME4IEWE'IN*41*01TAI-Ii-s4 

(z, 1AE-1105, IltiVI - 1- Z1Z -10E-11L, --olczIR,41, 

Z`M- 20E-11Lffi, E— -,a.iii-e (M- 20)E-4) / (Z1 0 C°— 

'J 1) 	0. 	3 5013A%-Attl-- toLl-Z0-e, t—tsItEWE'IN*41*-44 

GtLZ5e)AZ. 

EEOniMtdignA 

[0014] [Eil]*A13J10—Aaff0.§0 1.--T7=-11AtT-7T7-4-- #1111§Ei"--CZ. 

[E12]R1_:< , Ahtfiliz-jsitZ/i)i,x 1,--To/i)i,x5V-7T7I-Ei-CZ. 
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Ef31171 L: < , AVM lz 8 ft Z t-i -)1,*—RL-J -1.-e0 S EM-4-A -7T7tEe 

Z. 

[0015] 

[Ei 4] in i:, < , -A-Itim lz 8 it znAti., 	-7T7-4-- iglEgE'l =, i) 	:4Wlik--7T7-4-#1-,f,-, 

Ei -cZo  

ftlEJIAS-4-Zt-.:6150fM, 

1 -Flz, Lo5E13J10—Aaff01-Ef 1 iza-io-c,N,I3J11-- Z. 

Lay-A-affosoimmailmanam-eit, 7 	sy 1-/i .)1,5-r Z7°1'-( T 

F T 5/i( A 1:111 0 GtLZatN 8 	-)-kl-*I-,= L, PAX*8±1:1t4IEWE'INTA L L 

--c 7 	)1,77x 	i) 	:4Wlik- 8 a ffiffMtt-CoZta)Li-Z. 7)1,77 

A 	1) 	:4W1IM 8 a ft, *MI: „ (,)atx 80±11 I:11:M 	41., 117.1(X01,f1ffi 

ts.41.--cf,NZ. 

t_-t:-I L, *5E13J1L L-Cft, 5kt*LtSZatN8„ktfLttlzfftttLt:_liEWEIIN 

liMORAffiLtLfzPRZtLZta)-cftts.o. 

[0016] Ei 1 ft, *5E13J10 —Aaff0101MIEWE'INTA0NiaMI:=JElloGtLZI7 

1,--T7=—)lituntT 1 	- 7T71- 4_,G)-C 1,), PAI',71,--T7=—ma 

fm 	E 1 ft, *5E13J101,--T7=—)1AtTlz$1] -4-Z. 

I-*/71,--T7=—JlittfliT 1 "eft, 3 0 8 n n-1051A1_,/i/liA 

MMEZ 1 ---• 6 0 0 H z, /i/liArg (FWHM : fu I l width at half maximum) 	2 

0 --• 5 0 n s 0/i/I.A1,— ffittZI-*/71,--T5Et5.5 2 ffinf5-8.  6 

Izaff 	41.--c• 8 1) , IAI',71,--T5E15521::ft, /i/liAigl-4 - tfltZ 

$ij op En 2 a /Aril .t 1-; 41.-C 0 /5 . 

[0017] ••V:: , I',71,--T5E1552 iJNI=Dffit 	tLZ/i/liA 1,--Tft, El 21:T 

-1- 51:=1/i)1,x1z, li-41131114701Elz8Lvt 2 -D0E—A, 	Bl_."-CIS 

(,), ritT=A - 1-Z'Aria)E-11AØE— -1-.al•-=5`4L, M- 20)E— 

B0 E— 	ft b Lit, b/ a ffi0. 	3 51%,1-FGA-Atz L.-C.0Z. 

2Ø—'7Ø69' 1#H 0 E— 	LAizalftz L Lffiffl*tst,NL 

LL, 2 #H Wkg) E— 	GAIMIlftffl*ISOL- 61)1:: 2 #HIllkg) E— 	c) 

PI --Ff-ftz/i)fix 1.-- -ffitl-- Z L L/A6R--CZ . DA/\)1.Z 1,--T50 



WO 2011/135939 
	

6 
	

PCT/JP2011/056202 

Ontft, 1,--TORI51=1MORIF-V31,--T5E1550i)l,*-01kkV:_-  

ti4-vt'Al.--TaM'AgletLi .-Cfr5LLffi"--Z. 

±7,2,i4-71,--T5E1552 ft, *5E13J101,--T5E/551z$nl-Z. 

[0018] I4-,7 1,--T5E155 2 Offit 4141J lz ft, 5gA5 3 ffigd 	'v-C 8I') , 5 

5 3 OffitiRIJI:ft, imegg4-il-L --077-r,i5ffitvatt.-ci,Nzo 	7 
7-(ii501111.":1t, Xl.,:.JX 7 0 a, 	7 0 b LF,AXI.,:.JX 7 0 a, 

7 0 	 1tom 7 1 a, 7 1 b4 -1fUtW#A 7 

ffitV01.-CLNZ. 	'e*A 7 lzft, - - 01.thlz, 7-Z 	—tci.e0irkg'e*1144 

*5E13J1L 	"--Cfte#A0A-74/Ailzitqt, 

Zt 0-eitts<, 71rfte”e#f,E,I3V1.:„-D -001-4-- ZLLffi-eZ. 	*A7 

'eft, /i)l,Al,—-4<fthlz, irk-OE—AffMlzVffrl- ZLLffi-CZ 

0 

[0019] ''*`'A 7 OfflAtihilzft, X*8 	- $11T1-ZXtRNITISN. 901T41,--CLN 

Z. "*fir. 7 ft, /i)l,Al,— - ligAtf[MX"-CAtzft(E-1-44X 

1z:Vf[1-Z ck 5 Izat 	41."--CLNZ. ±72,XtRNITt 9 ft, IAXtRniTt 9 0) 

[I 	(xYri,̀11) 	1:=5-) ."-CfMiTicRIztS.-) .-C8L), IAXtRniTt 9 	-114 V, 

11:111",=5/1=-D -CIVIil#,R - Z#, 1T 1 OffilfUt Gt.-C. 0Z. 

[0020] ;Z::, ±7,2,i4-71,--T7=—MafMT 1 	-1E110t:-_- 7)1,7 7 A '') 

ffill'AG)1MIEWE'fEMI:=-DLN"--C1k13J11-Z. 

f , XtRNIT-8. 9±1:-_, 7)1.7 7 A ,I) 	:4 11M 8 a ffi±17.1:-If 

tLtzatN 8 	- $11T-4-  Z. 

$110111=1M2 a -eft, 	61)FilAttLtz/i)l,AjTaM4 ( 1-6 0 0 H z) , /i 

)l,Airg (FWHM) 	2 0-5 0 n s , ing2,/i)i,Ai)1,*-0/i)i,A 1,--Tffiffl 

t 	41,Z,, 5 lz/i)l,A11-4ffitflt., 1A/i)1,A1-41:c-D -CI4-',7 

-T5E15.5 2 ,: 	lj 3 0 8 n ma)5A0/i)l,Al..--Tffiffit 	41.,50 

[0021] 1,71,--T5E155 2 f5' 	di) 	4'1.t:-_-/i)l,A l.—eft, ;1 -A5 3 1:= 1) 

, L41.-1EA-4-- ZLL -eFifitana-A*-e5g-AtLZ. IAM-A*ft, hai -e 
/i)i,x1.--T/J9fitoi)1,*—fTiaiztsz„ .5 I:at 	4-t,z. 31 -Agg 3 ft 
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, 5A-A* - 171(0.1:=L-CtcN. 

IJI,*-1-trAinigiVtLit/i/1.A1,--Tft, ..77 (ii 5 1:.: 	-D -Ciil 

1-Ol #A 7 IZaAtLZ. 	le*A 7 -eft, ±7,2,Ø„ -7- izxi, iX7 0 

a, 7 0 b, E—i47 --( -T7 1 a, 7 1 b tS. el:: ,, -) -C WOW 1 . 

0 rnrnil-FoRtzit-( ,E—Alai:-_&3941,, atN 8 fzp.,1,11--chni 

1-.:80-c-Fift-k-oi)v*—e-g-dia.-efflAttl.z. .v:_-, /i)I,A1,--Tft, j 

)7l i - s 4 L POIZIMEMVEIZ8Lvt 2 'DO E— 	11 - 	L-c8 1,), hni1-.:8 

o-e• (Z2 0E- 110E—-1.) / (M-  1 0E-110E— -1.) -e 

ffitt.ZE—-ItLffio. 	3 51%,CFICIS -D -coZ. 

[0022] ±,I,EXtRNIT-8.  9 it, 7 	)1.7 7 A ,1) 	:4Wlik-  8 a 	1.7- 5/1 -D -CfMMIT 

1 Olz,,-)"-C, 11472,-(E—AorAtirliiTir,111:41)itt, 	Lot,M, P,A 7 

)1i7 7 A `• 1) 	:4W11.A 8 a 	a)117‘0111-C±1,2,/i/liAl--TIJ4ILA4114j1zt 

41.-D-DITA7f 	41.Z. 

[0023] ±7,2,/i)l,A1,--TOITA1-1::, L) 	$x 8 ±07 EJ1.7 7 A 	') 	:4 11k- 8 

a 0,4/AEIRitlt:CZ_IMET-CMIEWEII1E41.Z. 

±,EITAI-1:: „ 	1,) 44 GtLLIMIEWE'INffilik-it, 	t=JIMIEWE'ittIffi 3 5 0 rimf2 ft -C ±-',=] 

--eftNtslitEWE'iti - L-coZ. ±7,2,MMEMffi11'Aft, Ul E L5-1A,'1, 

IztiTZlzit111-4-ZLLffi-e - Z. tzt:_'L, *5E131L L-cft, it1,111,111tffiLt. 

1:131M 	41,Z 4_, 0 "--C ft IS < , -- Oita) A FWE'15' -r A 7°1,-( -V376:$ 04.L L-ctii 

1,11-4-Z L LffiTicg.-eZ. 

tc 8, ±,I,EAV[0.§-e ft, XtRN IT-8. -41)] 	-.Z L L --e/i )1,x I, --if ;1  

- $1xtill.]IzIl - Z 4_, 0 L Ltz ffi , / i)i,A I, --T4/J4LW#A - A-iil 

1:4113 -.Z L L -e/i)I,A1,--T-$1M14nzItzt,0L L,--c 4_, 	0. 

ASOil 1 

[0024] ll-Flz.:, 	*5E13j10.-A-afij 	-,N,I3J1-4-- z . 

171-01,--T5E#551-1110-cffit -Vt-e• ( 1 o 5 OmJ, 9 5 OmJ, 

8 5 0 m J ) , /i/liA 1,-- ffit Ltit0/i)1.A5Z - M 2 (z-_7T7-4-- . aA5J  

3I :ft, XtR 8 ±Ø7)1,7 7 A `, I) 	:4Wil'A 8 a lz$nt ZiArtItAll Lt.:: 
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50r-C 	I') , - .. mMi-  -$1Mill-e7T7 L -c 0 z . 

/i)I,A5v[it, 'A 1 0) C° —'711A L, .i-04kIzIR,41,ZIA 2 0) C°—'7 	B B L 

L.-C.0Z. /i)l,A 1,--Ta)ffitt 	< Ltztle ( 1 0 50mJ) , 

41,1:4-D -CIA 1 0E — 110I1 t-bliffit -  <tsZL L 4_, lz, 'A 2 0 E- 

110-Att<tci.-D-C8L), Z 1 0E- 110E—V.i-. 	a, Z 20E 

— 14A--bL L-C, 	b/aft0. 	41 8 LIS -D .-C. 0Z. .V::, LtL,:l'A 

/ iJ1,A 1,--10ffl t 	- /iN 	< 1, t.:Via ( 9 5 0 m J) , _hat ft/.1‘ 	< IS Z 

tOO, 0. 	3 7 4 	A1_,"-Cl,NZ. 

[0025] L 0 c: 5 	— 	WA-.ELffi 0 . 	3 5 	-klt Z/i)1.A1,-- li 	i:4W 

NIZEAtt Zile, 'A 2 0 E — 	4,0 -1./J41])11114JizIA-  < , 	,i) 	:ffiiik'ffi 

2 111.M-itLZ. ttcr.fr), 	1 # H 0E —i-,:ci,)=, i) 	:4W1R/Ant 1_,--c 

Ai*IJN G 	1*1:--  tSZliglz 	1) 	:A4IIIEWE'fLt Zffi, 	2# H 0 E— 	,DgrA-.ffi 

A-0 L 3,i. 	1_, tz =,1) 	ffiliMitAitgl-itt, AUFWE'fEffiEZ. LONA 

/J, 1) 	:4Wlikeft/iV-*-1,"--Ct 1:, MIEWE'fE0t —ili/JgAitStAIZ. 

Ei 2 -e, 	1=D1::/i)l,A 1,--Ta)ffit-T1fZ L 	( 8 50mJ) , _hgEtLft 

/.IN 	< IS-D -C 0. 	3 51%,CFIzts.Z L Lffi7T7 41,--ci,Nz o 	:,i) 	ffiji-k-itit_ 
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