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[0030] -. OMA, S'tt,n4Ag3MONint: 	Liz 4 5 ° 	.ts-4-ibn.4t,7.,TFMZ-,'s tt, 

tz_-AIX7GA-AstA1IRO-sM.-,s R a 1 LS n NZ L (..L, $Hr4124%ez 

.J_. L iY3/J\. -D ito 	Li Z, 	R a 1 	—7f Ofi/V.-F Vc_/.1\ -,S < 1-  Z .J_. L lz ct 9 , 

S nNztfilmoiAeoirc_Ra--, ti,z J_. L iy3i.,\.-, tco  

[0031] J_. --C, 	ihAPI-OAI.L, 	i!,A1hAPI-0)-sML-L'SoDrA%lz -pk,\ --C,N,131J -4-Z 

L. SiSitila, 1,),-FOL 8 9 T 	Z. INA.. a, 	‘yq1)>"51-\"DCV D6: 

cl: ZACliCIt:._ cl: -D --CA'AVIRMr01,1-ctaa, —ARIL, 	i 	X7 (..j.j1-1-6] 

liitgaAgattAPATWittLtsZe, 15X7(zW6] litSogaAgatt 

MtLts 9 	k,\„ 	4 2 S-3,tt-s 	 1 t•c_77 -4-ct ', lz, 	=it:_/'‘y 	') >"51--CMIM 

tLitAAVIrOtt, 	,-Ir=ii/J\.60,fhAMA/Y0 —3 0 °  fi'l. (Ttsbt. Mtt, 

rlig4Ag3MONintLW4-ZihAPI-OAVY 9 0-6 0° f11.) 	Ttt tg a Pli 

fi'1.0 .14.1t1-ZiY, 	-4-t.E,, A_ZihAPI-A Vc_fsZ L 	.14.1te*Ailt•c_f_CF 

L. -sML--,'S /PS Li < /1MT Z J_. L e, *RHA-Z 6 GYARt: ct -D Z HA 6/J\ t: 

ts -D it 0 

[0032] 
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[0033] 	.J_..J_. -e, 

0-9 0°  

"i464-t.tz_-.tOTZ. 

[0034] 	' .4- , 	_E 

6, a > 

at,. 	-.-7‘Y 

ti li tz_-:•1 t: 

[0035] 	—Ri*nrcit, 

5 0 n m, 

9Z 	Sao 

Z. 

M.1_15, 131. 

q — if 

— it 

Aitil 	ilNi;o) 
iggfill 

(° 	) 

*ffilEtRa1 

(nm) 

-s g1. --L's R 

(UAW= , t - D ""C 

E fe VC, Adif -4-  Z A-. 

I) a >a&jEll  

— 9 0° ihAtj—CR 

0 n m/-3,tTfC r 

it tt 1-). -F 0 L 8 

T 41, 5 5 mm -C 

0 0. 39 

10 0. 42 

20 0. 60 

30 0. 51 

45 1. 11 

60 1.33 

90 1.98 

2 8,:lzve-s. 1 tt, aitt,n4A53MoNigWW4-zihAPI-0A1. 

	

,0), ibAPI-OA .g.L, 	 

Zr_ tt. 61,t, 	1-).-F 

	

 	Ad -,'S 	( Wirii 	t'-g Ad --,'S : 	R a) 

10)-s 	. rg#,ii li "T , 	±1E1 ts**,in, 

ct -3 (ZIEZ li, 	-- L'_.75\ 6 0 

1_, it °  

	

_Ei,E:>1) a >a&O)_Elz, 	N i 	5 

li it. MIllt:: 	V 	I) > 	''A 

	

L :> ') 	> a* L o) iam Fa tt, -- 41, 

6 X 1 0 -4  P a 

	

— if ‘y 	/-3,t Tf C r 	— it v 

: cb6 inch 

00,12 -CfM/7&''fb -,'S .ttz_-.L 

I- (Z.EW4-Z 

>4 

Virg 

‘y 

'y 

a 1 LOrk,-T .- 78,tlf-s"-CZ. 

giElhAM 

L'10111RT;TMR 

0)-s 

il=1— 

.M1*-  

' .4', 

— it v 

: 	6. 

: 	N 	i 

)-Z' 
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ArfE:O. 	18Pa 

IRASJig'1.:8.49W/cm2  

IM/47:0V 

[0036] 	;k,\ ---e, _EEC rjr40_Elz, 	C r LW -gt,•)','„L0);Mag, 	1 0 0 n m 

MR li it. A44gYgrcit, 	.J_.oniaysc_s-3k,\ -c, 	- .-172 'y 	(C r 	—172 'y 

I-, S-3,ttMA 	-7V H,L\AI0DV1,1t,t- tz:Aa -172 'y H tLtRAT 

Z wl,' )] 	, 	tt.T Wig /7 t'c'fb -,S t.  Z .J_. L 6: ct -D -C C r 8 ct ZAV 	A-V' „ 

OtL$Vb-,St- tc.„ 

[0037]0'1, W 	As ti•A' AVM 	4 0 0 n m MR li it. MI1114: 	‘y g I) > 

Aittt).-FOLS-39 -eZ. 

—7'y,A—/72 v1-(zW0v154,-ffit*a—/72 v1- 

A rijs)1: O. 	18P a 

IRAM)jg'1.:8.49W/cm2  

IM/47: —40V 

—122 v 1)-4X:06inch 

[0038] 	*RBA tt, j_. OD ct -3 fcmR,Vc_a-i, ihRWAI-Ce 0 -sML -,'S 	if li it t 

OTV'), ihAPI-A-Z-4-ZAI.L 1,--C, aitt,n4Ag3MONiercj4 l,--c 4 

5° 	GDfitT-11E11 -4-Z .J__Lt:Litc, 

[0039] 	_LERalOMOzctZSnNZtOMMEHU,JV,TOct -3(zli-C-Ra--,'S 

tt.Z L4A_ 641.Z. 

[0040] 	att,n4A3amtt, - 0DAIA'Aia (A*113e3AIJ)X 	-4-' z matt, 	-5ip, 

am-n3) 	otf2tc--ez S n Slgtft--,'st-z z.: L (.:_ ct 9 , 	g3A 04 ai±

,1•Zfl "fft:JA-Dtt.Z. -. OM, att,n

:a

4,, ,g4A- L S n 'WEL 0)4f0 

Ali  

Oe—Aiog-ez (n3LR.Lit.1 	OfIR) . t73,kaYal,'±53PA41-ZA-..6 

r_, 4,z,n4Aam6t, S n Wil L 04ft L Ita1759313g. li 'Att-,'S tt.Z j_. L 75\ 

6, ita1,12Pfircit S n S.40A-tl- efg /7 Vc..{4Z T Z. zri 0)14V-tt entit li tcnti 

'fb/ZIM t . cl: ('J, n,z,n4A3am L ODV)thtS4ftlefea-,'S t1.14: < 14: Z 0 	.J_. 
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Oct 	t's=1X,IVIYONEti --L'sti.ZL, 4fttat-tfi /AM 1-z L 4A_ 6 tt.-c 

ozo 

[0041] aitt,n4A53M0A*1133E.1wA (aitt,n4A3gMoNiUtL&FitsN Vc_NZ 

litz:S n 4,4EMW)14V-tt 14-, wItt,n4Ag3M0A*113X3thAtLct 9, 4 

R--,'S ti.Z. j_. OL 	. S n SAIM1-04Z li A 0 _LigElhAPI-0M'Iteek,\ 

(R a 75' 	0) 
I
L, 	S n 440A-W)14Z)375, < tSZ. --0)*IiA, wItt, 

rlig4Ag3MONin:_&1114:1J\ 6t4R-,'S ti.tc_LEMAEM4tt, _LE1bAPI- --e 

'14Z li-C L 	'3. it L A _ . 	1 11101tEll vc_8(1z_LialhAPI- -e0)14ZZtt 

fEb\l"StaY-e -Dit.L lrt, att,n4A3amoct -) vc_tng—tk+Tlilt: 

it -D --ca3g. LACER -4-  z taa, =irc_F,43n1--eViCg 1,40),t -3 tssAlgiVsitEll 

=1X3R-F-e6t, 5--dt:_t4R -.'s ti.1sb\ -D tc.14V-ttts eog /7 tLifEITZ tSE 1,--C 

_LEopil-eatte_k < ts zo -aAliA, gutts4AVEti-i,a-D j _. LUNA 

--ee_ki-so-szo 

[0042] L'i ti.r= 	L. 	*RBA 0) ct -3 6z.:_Lia4hA 40) R a 1 7Y/J\ -,'S < tSZ ct -3 tz.-. 

tLittmar:tt, S n 44EM1-04Z li A 0_LigElhAPI-TONZ)3 75q \ -,'S < 

td: Z. -0*IiA. wItt,n4A53MoNiML&Fitsb\ 6t4Rtgli-caVEMt4 

tt, _LE1hAPI- --el4Z-4- z •J_. Ltd: < , 4f1n133/J\ 6 v4A vc_t4R --,'s ti.z. ft 

-D -c, 	S n avai L otOn133t:_tt, r'gt:14.i-s-s21,±, L. 	'Zt.dAftta 

ti-,a-D .J_Le---ee_kz,t-)tLi-szo 

[0043] zrioct -3 toNER 	. ,)-Loitz.-.5ti-w -L's -ftztz_-./9'), 	_LER a 1 6t — t0)01-).-FL T 

Z. R a 1 75, < tSZ L, S n ONZ Ilet,' < 49, -AZT VIM L tata 

•104fttat-tetTA 1-  z ct -3 vc_ ts zo INA_ tkINE-4-  Z 'AVM vc_77 -4-  ct -3 tL, 

Rale2. 	7 n m 	.MA..Z L Mi5-t104fttaiji`,75qMili1-4-  Z J_. L e40,-,S 41, 

it . ct.D-C, 	R a 1 6t 2. 	7 nrril-).-FTZZ:L751T1,00 ct I'M 	LA\ 

R a 114,2. 	5 nrril-).-FT9, 	E6Z3T 	L < tt 2. 	3 nrril-).-FTZ. td: 

8, 	R a 1 0)-FlU6t, _LENA75`. 66t-i6z:AUF.VS 4140e, •13LR.TZ R a 2 

GptcTlik.\ -FINtSE -g6.--CAP11)1.--eGYPT-Z,IttsE4S-4-ZL, 88 

tAg.0. 	3 n rri -eZ Z.: L751T 	1,00 
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[0044] *RHAG)-ifin133tt, 	_LE R a 1 	.;,_?4-b)B.,:-.$1_110 i, A-. L zri 	tz.-  . 	9 , 	zritt3:: 

ct 9 PfiM L -4-  Z-ittlY5Ait VC_RILL'S tt.Z. -,'S 6 VC__EgiE=itt 	—MAO] VC-Ra 

-ft Z it 6, *RBA -CU, It ' $1J 111 	ti. --C 0 Az >4 1 0 R a 2 t , iyA-bacAM 

TZ Z: L eirjt ,'S 41Z 0 	R a 2 tt, /J\ --,'Sli\fl.ft < , 	L < tt, _LE R a 1 

L OrAWCAVJVCAIJ411-,'S ti.--C 0 Z .J_. L e-li'St-,'S tt.Z. Ai7glig VC_ tt, 	aitt,n4 

,, ,31113M$UC-4-z,IN'A-A- A'AVIrOolil-,'s-\bfBRi-sEtLct -D -c 

z7`, 	R a 2 tt, IN A_ a, 	1 . 	2 n rril.),-Fr.MIT Z L'i L 751T 	L <. 	0. 

7 n rted.),-Fr..11411-4-  Z :. Le ct 9 Tl_ik,\ „, 	4:8, 	R a 2 CDT FRU, IN A_ a 

O. 	3 n rn -CZZ:L751T1,00 

[0045] _LE R a 1 8 ct Tf R a 2 (DAM' 	5Itt, ,1,7,E -4-- z 'ArtiN07,11-eg3LR 1-  z . 

[0046] *RBA VC_ 8 li\ --C, _LE o ct -3 ts-sDt=1X ,f'4' z tc.6t:_tt, IN A_ a 	v g 

,) >7ICE1107atga, 1-;CF0) (a) 	(b) OD 'PtS < Lt --D 	-_67, LAM 

tadabt—CfftS ', (L e-it'St-LS tt.Z. 

( a ) 	X -G,A-A- A' A1 IR0DIRN$J4MfR0DUM [A,f4qi]t,7, tt, /-r 7 

'a1,110E[IM, 	iis)10)1tUffilib, 	)3 v— K L 1,--C>K7 	" ,1-1=1> 

BM) TI-S.<77 >i> 	K7 ,1-1=1> (U BM) 041111 

( b) 	,IN'G,A-g- A'AVIrOopr*Irkfb (MINtICLR.-4-Z) 

[0047] _E3LR li it ( a ) 	,IN''GA-A- A'AVIIMOIrON$IJI'tMfROAKAVVC_S-30"--C, tzT 

li 0 	511,t, IN A_aftEll -4-  Z 	‘y q i) > 	"ItTts,E(.:_ ct -D  --c t$H3-14 L, 

—6,rligt:AZTZJ-Ltt*METZ. lib`Litse6, IN AikINE-4-  z ZMI'z' 

41FPfit.'1 ,1$N3:17 	I- 1=1 > 	/ V g 1 )> sltMCEIlki\ztaa, 	X 	. , 

-A- A' AVIRoIrON$J,IMPA.  ttl-).-F 0 ct ', VCAIAll -4-  z •J__ L iATt,k,\,, 

DC—/-f77 aTE: IN A_ a, — 1 0----2 0 0 v 

1101,EU-Vb : IN A_ a, 	0. 	1 — 1 Pa 

[0048] 1,),_E, *R13)jt*It-it.IZINT-GA-A- A'AVIIMOR-s5330)-s 

ttlX VC_ -D 0 --CN,FIA 1_, ito 

[0049] ll-F, *RBA vc_%z aitt,n4A53MGAUC, 	3 	Ofl,',4 Litse 6, ct 9 

IX L. < "ABA 1-  z . 	Sit, *RBA Ttff 	li < PI ki\  641z aitt,n4A3amo, 
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444 L4M-4-  z A-*11330 -IN 	,-7 -4-' 	--e 	-D -c, INE-4-  z 'AVM oWiC 

.rgytOigtz.-.77 i, A-. t aye 	z . tz_-.k: L. *RBA a)MWJ-, 	3 vc..F.R7f -,'s 41,4 k, \ 

. INA_ a, 	3 vc_ tt, 	itirms L 	C , 	A-#11J1J\ 6111RtL,  	( 	3 -e 

tt N i , 	;k,\-ec r) 	-,t,•,)Xg'ZlE (A'ACtSli) o_EtL, 	-FM,0)' 

g'ZJEFIEIRoc r L, A' AVIREHR0C s - 3 ctznv LA-ti•E aneffMCLs 41, 

1-z_-.4he 	,-7 1, -c 0 z e, *RBA(4, zr_. o)W-Zz.-.F.V/f -L's ti.tso. 	V-z_-_, 	,IN'g' 

sAbniamohNzt, 	3 vc_,Eili,ocArc_FR-Z-4-zaigi-ettA Li-cfsk,N0 

[0050] -NIL, aitt,n4A53M0-) -5444 L 4M-4-  z aitt,n4A3gMoVall3 

1-144M-4-zA'AVIRL, aML, t.cii--,'stLz. ImLp-ikAVirOLoricz 

tt, 	r4-Zog'Zit -h46zi-c.6, 	3 t.c_77 -4-ct -) tLitimmeffmz-,'sti.-co-c 

ta. 	'tz.-.., Imo_uLtt, 	3 t:_,T -4-ct -) t: )4 v 	V,ii9M-L's tt.-c 0-c 

o. tAo 

[0051] _EgEiikAvii-ott, g> s'5-> (W) , g >g)i, (T a) , 	') 15> ( 

Mo) , 	=A-1 (N b) , 	9 	> 	(T i ) , 	i=IL, (C r) , 	/:'),,L, ( 

P d) , 	1=1:'),,A 	(R h) , 	IEI, 	(P t) , 	)/5-=,,A 	(R u) , 	4 1):),, 

A 	(I 	r) , 	/ - r,L, 	(V) , 	)1.=',/,, 	(Z r) , 	/\7=r, L, 	(H f 

) , 	7>f> (Mn) , 	(Fe) , 	//1. I- 	(Co) , 	S-3,tVe=viT)1/ ( 

Ni) ct 9 tSZETbN6nR--,'Stt.ZWSK Lt —fM0),IX GA -'A--  4 - Z•J__L 

etzTl_ikiNc, 	•J_.4160 ,IN'Ao-igtt, P-Ikfbi-ttd-Arc_ffMCIA4ZGA--e 

V,), k,Nftt.tA'AVIRI=1=irc_ti-t:3ML, 4.m,N--etiNtcox,g--k-L-c 

a7i-4-- z G,A-e 	z 0 	zr_ 41.60 -3 -5, 	P d, 	R h, 	P t, 	R u, 	I 	r0)1E1, 

aAtt, A'ABM004fttat-teVb 1, Ot <, tAlrligt,  -(z3mL-cRI.o) 

Vbt

c 	

Wsk,Ntseo*IJA/Yzo 

[0052] •J_.41,60,x,-GAtt, sa---etmi,-ct ak,\L, =a,_L141E11 li -Ct A 1,)

g-ti•L 0 A'AVIRititLi6z_EgE',A0)-g- i (*a--e- 	fl,ts*aoi' 

-eV,), =a1,),_E -g-ti•Lttaitia--ezo ) tt, 	2-9 5p,±%--eZ 

J_LetffliK, 	5-9 0u5±%--ez•J__Lect9t7Tlik,N0 -A-'i'e_EgE 
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0,12 	E,,A_Z L, 	,IN'''AsA'AVIr0=i0), ,4-FTFATM61J\IS-s -4-Z 

L A t:RW-e 	Z L 0 -3=ittebti., #4f2M ,Ofigi*Ritee-F li Ab 1-  < 

tSZ. —, -A- 11 1Y_EigEMI2 	-FIIIZ L, 	,INWilil VC_ ct Z4aIttlti_E5-thA 

IY5-th VC_ RiLL'S 41,4 00 

[0053] _EgE,INGAG) -3 -5, tcT 	Lik,\,x,-G„tt, W, 	T a, 	Mo, 	N b, 	T i 

, 	C r ---eVJ, R tt7T 	liki\IN'AttW---eZ„ Wtt, -0))%lkfbi-ttt'k7f 

."-e 	9, 	*R13)J0)=-Orii3TIVC_80-C3FLJE11 -,'S ti.Z 	,IN"--e 	Z. 

[0054] VW* L OIEV4Z It, 8 ct V`4fttati`,OCkfb 	4 -*- t: 'AIR -4-  Z t.6 VC_ tt 

, _EgiEINT-GA-A- A'AVIRttPhifff -,'S 	1, --C 0 Z .J_. L etzTt_i<, 88 

Vtd, 	5 0 n rted.),_E, 	5 gm 	(= 5 000 n m) 1.),-F-eZZ:L751T1_,k,\ 

. 	—NV:, 	,IN'G,A -As't.Ski\A'A1 IrA6t,4-IEWEA --ett:4:-s 	1, --C 8 9 

, 	±Ligt:_s-sk,\ ---ctt, ),Avroomi--,'sai< u---ctgc-L'sttiLtAto. 

Lb\ LtSe6, *RHA-Z 6 OMI-MAt: ct ti,a, 	,IN' -cA-A- A'AVIr00)3 

0 ±z),.  4bAPI-ODAL.'1't ee-F L. *RBA --eAtl-  Z _LE R a 1 ti 

)%—l ' AVIR ttPff if a --,'S 	li -C 0 Z .J_. L etzTt_io. —, A' AVIR tt ,IN' 

t:_tAl li --C ttAtafj-i, VC_ 14: 9 , aitt,n4A53M04fttafj-te 	< 14: Z 0 ct -D 

-C, 	X41,6 	41* L, 	,IN' -c,A-A- A'AVIrOOpt7T 	liO3-L'S 	_EgiE0,12 L L 

ito 	X GA-g- PIkAVIRolil--,'s tt, ct 9 	L< tt, 	2 0 0 n m 1.),_E, 	2 

g m 1,),-F T 	Z. 

[0055] al 9 3g 1,3L.R 	Z ct 	cL, *RIE11j0Win1331,t, 	,IN' -cA-A- A'AVIr00)-s. 

'I't=1X 	( R a 1 , 	L < tt R a 2) 	$11411 1_, tc L Z.: 	(..: 	Z „ 	-- 41, j,),M.0 

WiCtt=irc_lirk---,'s ti.f. aitt,n4Ag3M0=-0E3Tft:_s-3k,\ --c iCCE11 0 6 ti.Z 

toiLt-AintR Li-Mill-4- z •J__Le-ez. 

[0056] IN A. a, *RBA vc_ 8 0.  z A'AVIRtt, Y-11-7 	> K 	-I 	)3 —t > ( D L 

C) lrOts E (zit -1 --,'_ tt.Z ct -3 cL, AR1.--e, trIgitSict vetENIttLi§ti., 

A'AVIrOorc_ la -D -c4-1ETRW -ez t 0 etff 	Loo .J_.oct-)tsp—ikAviim 
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tts<, 	b\-D4-FTFIN-ez •J__Lt:_ct -D -C-10)1Entit)ilil -,'St- ZU,  itgitt/J\ 

[0057] *RIElAtL%zaitt,n4A7VA- WiC-4-zIN'A-A- A'AVIR ( --L's 6 rcit 

, 	t7T 	1, < 6t4 3 6c_,-T -4- ct -3 tL, 	A'A -A- tsk,\IN'g'ZN, -A-ti•) 	it, 	ib 

,134,t,$H,*,z51 (CVD (Chemical 	Vapor 	Deposi ti 

on) I) , 	/''Y'') >751S-3,tve77- 47J->li -5--f>51 (A l 

P (A r c 	I o n 	Plat ing) I) 	j-, 0/7t-ciMRITTM-4-"Z 

•J_ Le-  - - e 	Z. Lb\ 1, fse 6, aitt,tat-toe0A'AVIReffMC 1,A 0 •J_. LAb 

ikAViikl.L,x,-GA4A i_igk,\ •J__Lb\.6, 	V 	' 1)> s'51-\''Pk I PI 

iI_CER -4-Zj-LetzTt,k,\„ 

-it:, 	/ . ‘y 	.1) >"511,t, ANtsA'AVIRTFMC-4-Z •J__Lb\.6Rtt1T 

lio. )'AVIIM*RayltW--ett, 	's-r -t7> Kaiti-"5 7 7 4 1,43sLe 

9, 	)3i-sRI.Leoal;tt,ffi4V4'ztc.6(,:_ttr4-Zoi=lzirmrligtsaiti--eZ 7 

)1.7 7 	Miti/Y-13 	Li 0. 	J_. -3 Litaiti 	V 	I) > 	"51-eRt,f4' 6 41, 

K. V-zfaltt,ffi4CE,V,-4-zzIKAVRAt

tt

MEt Uz J__Ltti-sk,\„ 

[0058] '1-c., _LEA':AVIrOoTtLgEZ-L'sti.z/Mtt, 	gl.-\b4w1,',1t4j21_,-c, 

ii) i) r,Agii] 	(Be — Cu) 	; /':')r,-LN 	(Pd) , 	'> s'5-> 	(W) , 

4 I) :')r, A ( I 	r) 	'V-z_-.14, Z.: ti.601-S, ; A'ATAPM-751Ti_gtLjERk,\ 64-t.z 

o V-z_-./I6Rtz.-.Z U-c, _E,EVA-0)_E (A'AVIRLVA- LOM) 6:A uAtSE 

o6 -D 	iYtt-L'sti.-ck,\ --c tak,\„ 

[0059] 'V-z_-_, 	_EgiEVA- tz_-.14, - - 0)_EG)/9') -D 	(i-).-F, 	[VA- -j 	Li],,3) 	L, 	).' 

„VirOLowcit, g'Zit -i,46ztc./95o1=1=1134),WP±MC-L'sti.-ck,\z •J_. Letff 
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