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[ 43]*ftlElJla)ftYY-( 7J-- K a) )< t-M-1 41,3goitAPPokft71 -176:0A 

[ 44]*ftliAloM 1 0Y-A-1-001--eZRAY 4 7J-  — Kowitavp-larfAravit 
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,Motlickfi --ez. 
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Z. 

[ >46]*ftlEIACA 2 ay-A-1-001--eZRAY-f A- - KIDWArklEarfAiro:VIE 

,Motlickft 	--ez. 

[ 47]*50)]0)M 3 ay-A-1-001--eZRAY-( A- - Kokfit'A=U4 --ez. 

[ 	8]*501]a)tia&t:.:1,110ZkXV&O-Ik4.1j3Sifilia)-1N71 -ifilfi 

--eZ. 

[ 49]*ftlElJlaA 1 0-41-00105tY6Y-(t —  KotlIi5IVAHJI -Zttaba) 

kfir4A < --eZc. 

[ 410pt]*RHAIgA 1 0y-A-1-00105tY6Y-(t— Ka),Ika, 510-1N71T 

f'ilh4 --eZ. 

[ 41oB]*RHAa)M 1 ay-A-1-001aA_RJ:Ma)ftY6Y-f A- - Ka)tkai 	51a) —IN 

[ 	i 1 ]*RHAaA 1 0y-A-1-0010ft A Y-f 7J-  — Ka)tkai 	550)-1N 	71 -T 

f'114 --ez. 
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Z a.' LeUi R-C'Zc. 

ts8, *RIE1)105- tAtats00,# -CJ-;CH,:.-_,Eal,--Cotso),V,VAA.-Ct 

ct oc, 

CRY6Y-f 7J- - F (M 1 0-41001) J 

>4 1 t:.-_, *RIEIJILAJEll Ltz-_-RAY-f 7J-  — KO —INOkfirAA >4 -Czc, 	>4 

2 a, 	4 1 -C7iLtz-_- ftY6Y-f 7J- - K -gtiNr, 	/ \_ht:.-_ff -V_ 4-Lk-RAY-I 7J- 
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1-;1F6:.-_, 	>4 1 Ewe 	2 	OM 1, -C, *ft EIJI 	LOH I., tc: --41-00105tY6 Y 

[0028] >4 1 t:.-.7T -RAY-12J- - F 1 0 0 a, 	tiE$& 1 ±t:.. kNip 6 tsZ&V 

),1 2 L. MBAJIM 3 0 L. 3tft),1 4 )3zrf 	5' 	I- lig 5 CIIR(Z-gtiNiLat#4. 

'CM 2 0 	( >4 4 OM 	LIIIRt:.-_,MA., 	Y641- ffiTL 9 b /3\ 6Y6M-53t:.-.1- ffl -Z 

ft"Y-f 7J- - K--eZc. 	i!,Aft)'65's-f 7J- - Ka, 	-t.0)±3gt:.:±Elg3 6 L. 	itA 

P]-1M 	7 a arieTA 	7 b 	Z )<IJ-M-laiS% 7 LIALA.Z. 	tElf,,E13 6 atie 

)< 1J-M-1 43S53 7 a -t.  tt. T'tt., 	'PtS < L t —3gaqgia 8. M:40-11iM 9 t:- ct -D --C 

MR (,:.-_fflt)tv-C 1:4:Z. 	)<IJ-M-I4I3g 7 a'Ptcl: < L t 3tft),1 4 0)-3g 	''A-tiN t a) 

--C 	.D -C. 	itAPIRIJ 	7 atV,v I-=v 	Jl,:.=ck .D -C):Mtql.--CfSLI:kl,:.= 

TI C7 b t:.:01/3\ -D -C7.KOMOMM--leit,0,019(,:.-A\ -.35 < )fM3541.--CtsZo q 
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LA L -cozb\ 6 --ez. 

[0061] Y641- ffiTL 9 boat, 	5 0--- 1 5 o m.m -eZa)751T 	LO. 	5 0 µ,nia 

1 

--e641- ffig3T0)176:5AA'ftei-4< 1St'), eram-effl)JeMfriL ---c L 	-3 —, 

5 0 iLliledA-ZL41- ffig314K0176:5AtgeeFAME--eZtc_- &5, 3AWAK_ 
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M-ZRY65-WAETZ/J\ 6 --('Zc. 

[0062] fia$& 1 CA* 11-L L --Ct, kM, Ge, 	S i, Ga P, Ga I n P, 	S 

i CCEII1,\Z a.' LeT,Z. G e a*, S i aWV-kfffreEattt:.-.1Etvc 

oz Lo-) filAeZc. G a P, Ga I n P, 5 i Ca$&t, ftYCNLMIlt 

K*Ne3e_< , Eat lziEtt., Mffiattea ki N  L ki N  -') filAez. kma* 

61-, lovtft, amttom,Ab\61§_tvcozo 	t..z, •fle -Z„V, 

c:.-_, 4NokX1E (kX$R) VOJE Ltc_-**IL 	Z z: L t:.-_,t (,), km'a* 

1* L 1_, -CMINK*RgIAVT 	Z L ki \ -) fliAe 	Z. 

[0063] tia$& 1 L L,--c-  kX' V&CEIlo Zvi Q, 4NokX1E (kXV) V-11,1 

1, tc **I L 	Z z: (. e -- 	Z . 

4No)kX1E (kXV) V-11,11_,tc_-**IL -Zt'i'-a, 2affia)kmme3- 

6:.-_fAla -1/43_41.-CtSZOblf 	LO. lit:.-_, 	a.' 0 2 fMW)kcy, (R A_ tS, 	(7_ 

41.6 	M10)kX1E, m2okx)ELki\--)) vEtwat)-t-ct-NL -zoe 

PT 	L 00  

[0064] imAis, m2okx)mm1lokx)E--e4A,tc_tkma*Lt.,tcts-a, kma 

$&oatjAb,T,o-.0tHAjp6, m2 okX)N, L L-clEat#414K)Ect t'J MINK 

*Ned\ -1/435 ki \M4 	jEil kiN Z L 	l,, M1 okx)14E-alt#414K)Ect (') MIlt 

K*tTi3 	1,44A13` 6 tSZ t a)CE11 kiN Z 0131T 	I., 00  kma$&12tKL L 

--C 0 MINK*NelEat#414K)NoMINK*Nt:.-_3e_kiN t a) L is Z tc ob, 1I 

t#414K)N, Lkx a*L 	# -1 -zliga)kX'a&a)a (,) Ab Mt. 	tfl]$1A-  Z z: 

Le--e, RAY-ft — Ka),IklItMOV,J 	11`.1-E -1/435 -ftZZI. Le- Z13`6 .-e 

Zo  Hat:.-_, M2 okX)N, L L-c1Eat#414K)Ect (,) fAINK*Reic 	kiN 

m-A-)EilkiN Z L 	l,, M1 okX),MIE-alt#412tqw, ct (,) MINK*tized 

ki44A-b\ 6 ts Z t a) CE11 kiN za)ePT 	I., 00  kma$&17tKL I., -c a)MINK* 

N el Eat #44),V, a) flt,INK*N t:.-. E0 t a) L ts z tc 61), 1Eat#414g, 

kma*L 	-1 -zna)kma*a)at,J Ab Mt. 	tfl]$1_1 -- , ftY6Y-f 7J-  — 

Kotka4i8 	(,) 	11`=1± -- 	Z /3\ 6 --e 	Z 0 

L;t_totHAbN 6 1, , 2 	ffia)kX),VUoTtLeM 1 okX1,1--etM 2 1g) 
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NJW, --etabi-so. 

2 affia)kX)Vi L 1_, --C 6, IN AJS, t5 (INKMiz= 1 8. 	9 PPrn/K 

) .. $15] (MINK*N= 1 6. 	5 p p m/K) . 	(MINK*N= 1 4. 	2 p 

P m/K) , 77 /1/Z=r,L. (INK*N= 2 3. 	1  P P m/K) . =viii. 

(MINKMiz= 1 3. 	4 P P m/K) 8,trfa'4.60)10)1,\Ttl.75`75`6 7'S 

ZkX)WiL, 	E')152 	(MINK*N= 5. 	1 p p m/K) , ,91 5-.i 

(MINK*N= 4. 3 p Pm/K) . fJQ1,. (MINK*N= 4. 9 p p m/ 

K) 8,trf a' 4.60)10)0 Ttt.b`b` 6 tSZkX)Vi LIONagi-abt. CE110 Z 

PTifttsiN L l,---c-  1,, 	C u/mo/C u a)31,175\67`sZkXV&751,1641. 

Z. ±201.EA-e6m Mo/C u /m 0 a)3 1,175\ 6tsZkXV&---etPlets51)3 

Me4'41  6 tt.Z e, C u /m 0 /C u 0 3 1,1iP 6 tsZkNa&a, 10.10'Ag. 

elAkiNNA 0 Cini 1_,- -kiNc u ---e4A,tc_I*V'saYe, m 0 /c u /m 0 a)3 

Mb\ 6tsZkXaCt t,)t-b)Jkfia))inieb's'-A --ez L 0-) fliAe 5 z. 
[0065] kma$&12tKL l, ---C a)MINKMWIN A. tS, C u (3 0 m, m) /M o ( 2 

5µm) /C u (3 0µm) 0)31,175`61'SZkXVNT6 6. 	1 p p m/K 

TV'), Mo (2 5i.km) /Cu (7 0µ,m) /Mo (2 5µm) 031ab\ 

6tszkNa&--e6 5. 7 p p m/KLtsZo  

[0066] tc_- , hMaAR,AbN 6 a, kXV&Vft -ZkX),MaNt-fRa.VA-,40$1-  

AbN6fsZa)e 	Loc. L'413::_ct t,), kma&oafAtti-4< L-c. ftY6 

Y-f A- - KIVT1.--eftY6-.3s -tZa.' Le-- ZLLtt:.-_, RAY-(t —Ka) 

ZISRZISL -Zz:Le-- Z/3\6 --eZ. 

1N A. 	t5 (Nt-fRa*= 4 2 OW/m • K) , $15] (Nt-fRa.$= 3 9 8W/ 

m • K) , 	(M1R4$= 3 2 ow/m • K) , 7)1/Z =',.LI. (M4R4.$= 

2 3 6W/m • K) , 	E ') 7T 	(Nt-fa.$= 1 3 8W/m • K) , 51  

5J (Nt.4R4$= 1 7 4W/m • K) 8ck•Vea.'41.60)atSECE111,\Z a.' 

LIM 	I., 00 

- - tt. 6 or)kx 0, a) MiiMR*Re lEalt#412tqw, a) MINK*N L ::1 	 I., kiN# 
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giJ\ 6tsZ a)e-s 66:---PT 	L O. lit:, kNE, a) $4g e, 1Eat#414ql0) 

jIMR*R0)± 1 . 	5 p p m/KJ-;t1TZNI.11:MR*RZ$4*,11- --eZ 

oDePT 	L 00  a'  tt. t: ct (') . 	ma*LiEat#412tqw,Lo4-aHiofoni3 

/0)Nt,t:.-_ct z 	1- I. 	/_IN -,3_ < 	Z a L eT 	Zo 	-t. t., --c-t.oem, 	kma 

$& ,(E-alt#4.17tqw, LVIVS -ft tc L 	lottt, i,:ctzkXV&a),T,1.141.#1]$1 A - z 

a Le- -C' 	, RAY-ft — Ka),Ika4i8 	t•J 	11`.1_E -5 -t•Z a Le- Zo 

ma$&12tKL L --c omiR4stim A_ ts, c u ( 3 0 ,u. m) /M 0 ( 2 5 

grn) /C u (3 0µm) 0)3 1,175\61-SZkXVNT1, 2 5 OW/m • K2 

tstj, Mo (2 5 gm) /Cu (70µm) /Mo (25µm) 0)31E75\6 

tSZkXa$&-et 2 2 0 W/m • K LtsZo 

[0067]fit" 	RJElla&t:.-_,1E-at#412tK),MR•lle:.-_, 	kma$&-aL--c. -- 

a)RJEI]v&i,y 	‘‘',4-YcEI]ki\ ---cit - zv,iiu:.-_, 	. - a)i ,  y 	''ff-Y1,:ct 

ztiLIIIAIA-  Ztc&56:.-_, kma*o_have-Fkmq,itro--em--) a- L 

751T 	L 00 	-%3_ 6 (,:.= -t. a)1141.1t kXq,INIRTM -3 z: L ePT 	I., 00  

kXqgta OM* L 1., --Ct, 	ftt:.-.15_41.Z 	DIA, =‘y inl., lE*-Vgl,:.-. 

--ttcl'.1E1, Rl,0),P1::1:< LtOTtt.b\--D -A-tiNkX73\61-SZtOYC 

Z a.' LePT 	Loc. 

mq,mic ,ttect o='vini,LEATnt:.-.1§_tt.Zda.)--atyttc_-1,1 

/3\6i-sZa)effiift--eZo 

kXqgtIr001'1:35 tVtit:.-ALIFIUV-soe, i v 	‘‘',*(,:.-_M-  Z Eft L 

1-10/775\6, 	0. 	2^-5 ilm--eZ,:, 	PTI.,<(,, 	0. 	5-3 ilme 

iftitSe# --('Zc. Alfitcl'AlOta-E`a, 11:35 l, 	2 i,.i.mJ,;CFe-M 	L00 

[0068] 	avg, 2 arflEat#4-12tqw, 2 0 (4-ag, 3, 3tft),1 4 , a J 51 	1-1,1 5 

) omIt::_t, 	orhoollg),3z_AHimA.z a- Le--ez0 imAis, Asgmii 

ro..5ARY530)arAle::_oig t::_tve:s -ft z tcobordAtgam, 36:.:AIRMt 

5A0A5AA-WiRtA$LIFI -Ztcoba)rdMITILE,AbraMVal,ItsErla)),1 

4I, 	,!,RI,J. Z z: Le-- Zo 

[0069] 	5 6:.-.71 -ct -3 t:.-_, 	3t{ 14 4 (,, 	-PM 	7'y KM, 1 	1 , 	-Pgt-f KM, 1 2 
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, RAM 1 3, ±3,13t-f K1,11 4, ±3,,13 	7 v K1,11 5 7591M-11,1-,3_41.--Ca 

t.t,-coz,:, 	-7,s1,-)t, 	3tft,g46, 	h011-Miat tz-_-  6..-t, 1) 7 	(#EI 

12tK ;c arrier)a tilt" 	ft A 1N, 1 3 t:: 	I11-1 [2A 673 z i 	tc:  673 t :: , 	f'" 

),V, 1 3 0 T igli a .0±1141.1 t:311* L ""C gE IT L tc -PM 	7 v K1,11 1, -pgt-f F' 

jg, 1 2, 	1  ve_h3,13t-r Kg, 1 4, 	±3,,13 	7'y  Kg, 1 5 	-.A-ti‘. 	pff,M, 	Y1)1. 

,N5-1=1 (APift : D 1-1) aIL 	a.' LeiVt1.05tY6V41 Z_ETPT 	LO 

0 

[0070] >4 5 6:.:4k -3 (Z, RY6),V, 1 3 (,, RAY-ft— K (LED) ORYOSM 

$1_1•111 -Ztz-_- 673, 	liJ:VP*WIL -Z a.' LeT,Z. V-St)t, R'61,1 1 3 

(,, ,v)71,1 (raem,Lto-5) 	1 8 	i.ìhl",:A -Z, #P1N, 1 7 L/0) 7 

),V, 1 8 La)*),VCS (*--11,14I) L - zz: Le-- zo 

[0071] RA1,11 3 offilfa, 0. 0 2- 2 µmo3VeZ a.' L751T 	LO. ft 

yag 1 3 offi43:1alit:.-.. FIT-Z-,Lq-LztaYeats<, 7' J K — 7°, 	p Marf n 

M-1 0)0TtLtift.tRZ a' L e"- 	Z. ftY65- 1-46-e5Zt:.-_a, Aia'tteAPT 

1:4:7-1 	K-7°Ra 3 x 1 017 c m-3 07*-t-,  ') 721.L 	a.' L7Y2 	L 

I, N o  

[0072] jfpjg, 1 7 OUP-I- L L -C tV0i10)4P),V0-1-CE111,\ Z a.' Le-e 	z0 IN A_ 

tS, 	A I GaAs, 	I nGa A s, 	A I Ga I n PCEI11,\ZZ:LeT,Z0 

[0073] #P 1N, 1 7 0)1N, PI a, 3 — 3 0 n m Oa # 751TiLAT 	Z0 ck t') PT 	1, < a 

3 — 1 0 n rriO3#TZ0 

[0074] / 	I) 7),V, 1 8 a)g L L --C a, jfpg, 1 7 op M4 t:3-4 1., --c LA 1., tcUA 

#R -  Z 0751T 	[Jo° i 	') 7) 	1 8 --eopkvviL L,--cfty 5 A, 6/3 z tc:  

6-b, 4 p),w, 1 7 ct t,) t) / 	K*-k,  v 7°eic 	< tsZ*ML - Z a)ePT 	LAN 

0 

[0075] RA_ tS, jfpjg, 1 7 aM14 L l(A  I GaAs X6 	I nGaAs C'Il 0 tc 

tgat :: a/ 1) 7 ),V, 1 8 aM- A- L L-C A I GaAs A'D A I Ga I n P 751T 	L 

00  / 	1) 71,1 1 8 a)M- A- L L-C A I Ga I nP CE111, \ tc VA a, 	Z3(64,Ft,)Ab 

-kiN A s 	-A-VskiNa)---cliatteit']<, 	1--,%ffl)](,:.-_,V4-zo 
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4pg, 1 7 o#A-L L, --c 	(A 1 xi  G al-xi) yl I n i -y i  P 	(C:X 1 

1, 	0 < Y 1 	1) CE11 o tc Via, / v) 71,11 8 GA- A- L I., --C ck (,) A I *M 

ciAkiN 	(A I x4  G a,-x4) 	yl I n i  -y 1  P 	(0 - X4 - 	1 , 	O<Y 1 < 1 , 

X 1 <X4) 	7-z-_-6)fpg, 	(A I x1 G al-xi) 	y l  I 	n i -y i  p 	(10 - X 1 

1 , 	0<Y1 	1) ct t')/ 	K*A7 V .7°I)1/*-75 	< tSZAIGaA 

SCElloZz.:L - Zo  

[0076] ii) 7g, 1 801,11Vt, 4p1,w, 1 701,V,1ILL,ob\R6#P1N, 1 7 OM 

l'Ict t,)P100/31T 	L00 	I- 	,)1/5̀ 03Met 1.; Z1V,Pla # -C+31,:.-.P1 < 	Z 

a.' L t:.-. ck t,) , 	I- 	, )1 / 50At:.-.. ck 	#PM,Iwor)ri-e ) 75,0$11-.3stvc*A7 i) 7 

Oril WIA6/351)Aetitic - 	Otc:ro:LITLa)ftY6Mii-aW$75 

<ts,), 5,0ffl)3007_t<Zz:Le- Zo 

[0077] #P 1a 1 7 L i 	i) 7),y, 1 8 L 0 	1,1414::_to-  - c - , 4P1,V, 1 7 Li')71,1 

1 8 L 	3M,:.-.4--1),V, -Z -4a)NtVtit:.:Fr/ftg-t.Zta)---etV'skiNe, 	2 	JLE 

4 0 	-cj- J,;t-Fzz z.: L751 T 	L',\0 	-,-,1;1,-)t, 	ftyaw, 1 3 (,:.:(,, 	jfpjg, 1 	7 

e2^-4 01,1A-V-v-CoZ a.' LePT 	L,00 a.' a.' T, RAJW, 1 3G7 	6' 

epTLAtse# L L --c (,, 4p),w, 1 7 e 5 1,1J-;t_h--eZ a.' LIM 	LOO —)  

jfpjg, 1 7 arfi 	i) 71,1 1 8 (,, 	*-t7 ') 7721.7Y1i0tca73, 	*.< W-,11,:: - 

Z LIIIROTro: a ( v F ) 	ettlic I., --C I., 	-30 	a.' Otcrib, 	4 (: -4J-;CF-eZ z.: L 

751T 	I., < , 	2 C -4J-;t-FTZ a' L ect(,)pT 	Loo  

[0078] -Pgt-f K1,11 2 Ezzie±g3t-f K),V, 1 46, 	>45 6:.-..71 - ck -3 lz, 	ftyag 1 

3 a)-Farf_ti,:.-..-t. tt.T111,R0. 641.-cozo 1417Mig6:.-..6, 	RAM, 1 3 OT 

6:.-_ -F3,,i3t-r Kg, 1 2 75%0. 641,, ftyag 1 3 19)±t:.:±g3t4 KJE 1 47y 

NO' 641.-COZ0 

[0079] -F3,13)14 Kg, 1 2 8 ck rie_hil3t-f K),V, 1 4 GA* L I., --C 1, , 	4.`,.1:10)1E-alt 

#4.1444A-cEll 0 z z.: Le----e 	Zo la 1 307#A-t:: 	L-CiLA Ltz-_- M-A 

tR 	Z 0751T 	1,00 IN AJS, 	AlGaAs, 	AlGa I nPCE111,\ZZ: 

Le- Zo 

[0080] IN A_ tS, jfpg, 1 7 GA- A-L 1_, --C A I Ga A sR l, 	I nGa A s CE111,\ Z 
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LIU:, /V) 7),11 8 OM-AL L-C A I GaAs RaA I Ga I nP CE111,\ 

tctga, -Ff,E13 )14 Kg, 1 2 8 ck Ve±g3t-( Kg, 1 4 0)$4*,11-L L --C l, 	A I Ga 

A sRaA I Ga I n P 751T 	L O. -PiiEl3t-f KM, 1 2 8 ck Ve_hg3 )14 Kg, 

1 4 0)# g L L -C A I Ga I nP CE11 I,\ tc ta a, 	Z3(6 	'fiF t') -\- I, \ A s 	-A- 

1-SkiNaY-cliia'ttei-,4<, 	Affi)Jt:.-_,'-%--4 -zo  

jfpjg, 1 7 a)MA-L 1_,--C 	(A I xiG a 1-X1) 	yi I 	n i_yi P 	(OX 1 

1 , 	0<Y1 	1) CEIlliNtctga, )14 Kg 1 4 0)UP-1- L L -C ,:t tj A I *M 

0)-A0 (A I x4G a,-x4) vi I n i-yi P 	(C:X4 - 	1, 	O<Y 1 < 1 , 

X 1 <X4) 	7-z-_- 6 	P1,1 	(A I x1G a i-xl) 	yi 	I 	ni-yi P 	(0 - X 1 

1, 	O<Y 1 < 1) ct t')/ 	K*-t,  V .7°I-)1/*.-75 	< l'SZ A I Ga A 

sCE111,\ZZ:LeT,Z. 

[0081] -F;',E13 )14 K),V, 1 21  tLe,E13 )14 Kg, 1 4 a, 	* /7 , 	-Ff'413 	7 v K),V, 1 	1 a 

ve_hf,E13 	7 v Kg, 1 5 LRAM, 1 3 L oZ3(604RAM1E -Z7-co731,:.-_,TAid-  6 

tt,-c 0 zo 	z.: 0 tcrb, -Ff,E13t-r Kg, 1 2 8,trie±3,13)14 Kg, 1 400118a 1 

0 n mJ,;t_h751T 	1_,<, 	2 0 n m— 1 0 0 n meck t'JPT 	LI,N. 

[0082] -F f,EI3 )14 Kg, 1 2 ave±f,E13t4 Kg, 1 4 oiR43:11,Vtit:.-.F.LT-Ztql.Z t a)--e 

ats<, 77 	K-7°, 	pMatieriMooTtLtift.tR -Zz.:Le-e,Z. RY6 

5th$A673Zt:.-_a, ea'tteAPP`s7-1 .i K-7°,R6 	3 x 1 0 1 7 c m-30) 

*A,  I) 72 1.L - Z a.' Le-M 	LO. 

[0083] Tf,E13 	7 'y K )N, 1 1 arf_hf,E13 	7 v Kg, 1 5 a, 	4 5 6:.:7T,:t -31Z, 	-pg 

t 4 Kg, 1 2 0)-FaVe_hiEl3t-f Kg, 1 4 _ht:.-..-t- tt.T.11,FiRld-  6 tvt 0 Z. 

[0084] -F A137  7 v Kg, 1 1 Ewe ±g13 	7 v Kg, 1 5 0)#P-1- L L -C a, 	z.,̀.%101E-E`i 

t#412tKM- A-CE110 Z a.' Le-  - C 	Z . RAM, 1 3 OA-  P-I- t: .-,-1 1, -C LA L tc: $4P-I- 

ig.tR 	2075  1T 	1,ki\c, RAJ'S, 	AI GaAs, 	A IGa I n PCE111,\Z 

[0085] RA_ tS, jfpg, 1 7 0)$4*,11- L I.,-  CA I GaAsRa I nGa A s CE110, 

/1) 7)N, 1 8 OM-AL L-CA I GaA sRaA I Ga I n PCEIIIML- Via, 

Tf,E13 	7 v Kg, 1 1 7 -oe _hf,E13 	7 , y K 1N, 1 5 OUP-1- L L --C aA I G a A sX 
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aAlGa I n P 751T 	LAN. -PiiE13 	7 'y HE 1 1 a Ve_hiE13 	7 v Hf, 1 5 

O) $j*:1- L L, ---c A 1 Ga i nP CEHotc via , 	Z3(64'Ft,) - kiNiok s 	-A-V's 

kiN 0 eente [J < , A J )] t:.-..V4 	zo  

4p),w, 1 7 a)#*4-L 1,-C 	(A I xi G al-xi) 	vi I 	n i-vi P 	(C:X 1 

1 , 	0 < Y 1 	1 ) CE11 0 tc Via, 	7 v K J,1 5 OM-A- L 1./Z ck (') A I Na 

(/)-AliN 	(A I x4G a,-x4) 	yl I 	n ,-vi P 	(C:X4 - 	1 , 	O<Y 1<  1 

, 	X 1 <X4) 	7-z-_-6 	pj,w, 	(A I x1G al-xi) 	yl 	I 	ni-yi P 	(0 - X 1 

1 , 	O<Y 1 	1 ) 	ck t')/ 	K*-t,  V .7°I-)1/*.-75 	< l'SZ A I Ga 

A sCElloZz:Le-"Z° 

[00861 -F3,,i3 	7 v F' )a 1 	1 L±AI3fJ7 ,J K1,11 5 L a, N3'PteAtd:Zck -36:.-..#*hoc  

t1 coZo 	etc, 	-F3113 	7'' K1,11 	1 a rie±31113 	7v KM, 1 5 0)*-, 1) 7 

fi' g.)Yallf:S a, /.01:10PTILAtSe# 	1E110Z z: Le-  C k Z 0 RAN, 1 3 Oft 

Y65-̀ 0JVAAZ,t -)1,:.-_A-ItA'ILAIL -Zz: LePT 	Loo ts8, T538,tve 

_h3,13 	7v KM,MIRO•ts< --ctctoo 

v-c_-, 	-p,,13 fJ  7 v Kg, 1 	1 a rf±3,13 	7 'y K1,11 5 oNd$1_1,111 -Z z.: L 

t:.-_,t -D Z, talt#440, 2 0 oa t,) 	1tUrfl -1/435 -ft z z_-_ L 7V-e 	Zo 

[0087] aJ51 	HE 5 a, 'WEL 04111tati-i, 	1E-F -,3_ -ft Z tc6e5 t:.-_,TAid-  6 tvc-  o z 

0 	,9, 	HN, 5 0# g a , Ry6),g 1 3 ck (,) 	K*-t7v7°0ic,k,\M-A--e 

Z a' LePT 	Loc. etc, 	,9' 	1-1,150*-t,  ,) 772g.a)TFROa, ro: 
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iv)771,110$4A-LL/Zt, 	= v inl., 	'91 	, 	IEI, 	i=ii.., 	,,9, )1,, 

,9'5-, 	1) .y•52cEilkiNza.-Le-- zo /v) -you, 	2 fnut 

_hokxoNaa)--at)-ft, tcL AiS, a41-1,11AMN 6111Rt::_nklL 	,),ma)Na 
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is 8, io) 771,1V,RIV-s< --Ct, 4-a1,11,:.-.11.60DUAiiii -Z z: L t:.-. 

ck (,)4-amt:.-./o) 71,1LPletslttitz-_--tZ z.: L t-C, Z. 

[0119] 4-am, a, 3ttto, 4 	-A-tiNIE-alt#412tqw, 2 0 	'Z'ht,,k < kxa* 1 

V' 4 A.  - z tz -_- 6/3 0 0, --e 	Z . 

4-a1,10$4AL l,---C a, lE*-Vgt:.--/f -C, RAMEo A u 	19)4:kin'kX1:4: 

ECEllo 641.z. A u 	.0)4:ka kX L L -C a, RA_ tS, AuGe, AuSn 

AuS i, Au I n tsE0)-aoltal.Milsz a- Le---e5-zo  

[0120] Z:.-_, 	>4 1 0 Bt:.-.71 -ct -3 t:.=, 	iE51 *-k7)1A--10,12tK8 o A'Da41-0, 2 	 

):[- Ltc_-#412tKa& 6 1 L, kXVNO-1.'ITf'i'T)f 	Ltz-_-kXVN 1 L 

ifill11•Ell,:---1)RAL -C, a41-1,10)4a 	(4a1,1 Zt'i'aa-t.19)4a 

(4 1 0 B --ea4-an, 	a 47T L -cotso) L 	)m. a$& 1 01-E•1 	1 A L 

em;il,--Cffila.-al--)tql.Zck -3 1,:gEff -Z. 

Z:.-_, Alll'al 	3 x 1 0 -5  P a 	---04M,L,7-c_1, MI-a-al-pt.  tc: #412tK 

a
n
& 6 1 L kxa* 1 L 	4 0 0 t t:.-.)JIM I., tclt18--e, 	5 0 0 k g OD iiffi  

N L ---cam-0,0)4-a 	(4-a), -ztiaa--0)4-am Lkxa* 

1 a) 4-a 	1 A L 	-a L/Z, 4a4'1, 12tK 9 0 Uf - Zc. 

[0121] 1-;CF ---e6, 	tia* 1 L I,-CG ea&CE110tclaTEA13/1Z. 

[0122] <#442tKa*8ct vemoi-mitifili> 

z:.-_, 	1 1 6:.-.7i - ct --) t:.-_, 4-amIii* 9 0 /3\ 6, #414Ka* 6 1 atnit 

IMI-1,1 6 2 a 	77 J=77 I'Y 	J''AII,:.-_,,k t'JilltRrligt:ItZ. 

a.' 0 L, *-411-0010)kXV&akX qiitrO6:.-A1--)41.-C1-3 (,) , iv 

'',*(,:.3-,11-ZEtteiViNtz 	6/3, kXa$&75qnKtin-Z z.:L 	111;2.--e 	Z. 

[0123] <i vv 	J 	Z I- v 71,11tifl> 

6 t:.-_, 	>4 1 	1 6:.-.71 -ct -3 t:.-_, 	l'yJ 	1—y 71,1 6 2 b 	±10'3Mi v 

J'',4-Y1,:.-_„k (,)32.tRiYgt:.-.1t -Z. 

*-41-0010kXV&akXq,itlrOt:.-A1--)41.--C 8 (,), i v 	''fat:.3-,11- 

ZEtteiViNtz-_- 6/3, kXa$&75qnKtin-Z z.:L75MiLtql.Z. 
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[0124] ( 	176:401i0)):Mifi) 

Z:.-_, 	>4 1 1 (,:.:71ct 	t:.-_, kX'a& 1 aA. 	(,:.-A. 	'allp-1 4 0 	M - Z 

0 
ts8, 	tia$& 1 L L, --ckXV&CEIlkiNzta-aa,  	'allp-1 4 0 UM L 

44:<•--C•tcto. 

[0125] ()<IJ-M-1 415310):Mifl) 

Z:.-_, )<IJ-M-1 4'1% (qIrOa rfillp-IIIMIt<) UM - ztcobt:.-_, )< it 

MaIg3J-;01-03g301E-alt

gt

#4.12tql - l-st)t, 	5' 	1L3tt),10,P 

ts< Lt —ML, R6 , 	, 9 ' 1-11L3tt),IL4-a ( ,9' 	I-) 1,10,P 

1-s<Lt —g3L ,,iv 1-ivz0 	41 --e7it.,i-c_- )(t-m-l*I3gUF 

ztL- 6-e5t:.-_a, 	,9' 	i-),15L3ttto,4Lr,iv I-=v 	-Zc. 
1444co/giza, 	T, 	1 2 6:.-.7T - ct 	t:.-_, 4L-at#4#1,100±1,1--ez 

Ei ,9ii-)N,±(,:.-.77J-  1-1,1-tli*--11.„ 	7A-  1-')V77-f6::_c0))<It 

3241331-;01-6:.-A1=1 6 5 a 	- Z1,:') 	1-i ,9i— 	6 5 UM - Z. 

)<IJ-M-1 4'13ga)MR,)fAtal,:')I-i ,9i — 	6 5 ON D 6 5 a 0))fAt I,: 

ct -D -CAZ. 	1,1-i',9i-6 5 t::_pff-Ma)MR3fAtt:3-4rit-A- zffAta) 

NM 6 5 a UM Z0 

1, I Z I- i ' ,9' — J 6:.-.80--C)< 1J-MaIg3):MthOPifa) 	-, 	I-  )< It 

M-1 413  _l 	0DTA0 (,)-32J__E1F 	1 0 grnfi'l.,6/3(,:.-.)fZ0)751T 

L0. 

tat#4#1,10 -3t, E01,1 --Civ 

% M'.T, 	Z /3\ a, ='J-1'%I- VA/3z rfi v 	Iii1V (,:.-. „k -D -CA 

Z. 

r,iv 1-i ,y"ff-Dtz-_-,16:.-_, 	1,I-ItZ. 

[0126] t:.-_, 	)< t-M-1 4'17%-;01-03g3•101E-alt#4.12tqw, 6:.-_ --D 0-c r, i v 1- i '' 

r,iv I-iv 	J‘l,:.-.)Ellk,\Ziv 	-t., 	I- L L -CIVRZYg-Catsoe, 	A 

I GaAs 	1g) A s 	0`)1E-alt#4.1441*-6:.3-4L -C6 77 =77 iv 	-t, 
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I- (R 	'S, 7 J 	=77 /318RIE7I<A7I<Tb-L'A) eiLA 1_,-C 8 (,), 	AIGa 

I n P 	07 P 	074E-alt#412tKm-A-t:.3-4 1, -C 1, 	r, A 	Iv 	A, 	I- 	(IN A_ 

tS, 	r,lEt 'Jr, A/7 	=7') eift 1, --C 8 ('J, 	') 	n'3'/318R1E7.KA7M2 

a'ffItA I GaA s.6:.-_, 	ImIx)( ,9,  ) —)14m-aff-yt 	p 	.(,:.-.3zt L, -c 0 z . 

	

tc: , A s 	10,7-)- --Clf -VS tt:r 0 ZaIiTtglOCE-aa, A s /P7V'Pa± 

LT.  kiN ZaIi-el,  A s 	I, 531,:.= 7'J 	=77 Tb-aff-Y, PaiS531,:: 	r,Ama 

'ff-YJEll LTA, ct 0. 

[0127] _Egat-,=7iLtcct -3 tstat#412tqlotiii-a-i-st,t, 	uz a) A I GaA 

s75\61-sZ' 	I-1,15, 	A I Ga I nP75`61'SZ7v K1,16 3 a, 	A 

IGaAs75\67`SZRY1,164, 	AIGaI nP75\67`SZ7v K1,163 b 

, G a P1,13 Otga, As 	071'9' 	HE 5BWRAJE 6 4 L, itoP 

0),ILT - tt...11.1,:.:iv 	"31g.iYi-AkiN, 	AtSZiv 	-t., 1-CEIlk,\Za' 

LePT 	I., 00 

ilJAJS, 	PO71,10)iv6:.-_6r,Aiv-t.71-CEIlkiN, 	A s 

	

197'91 	1-1,15)kt1eftY61,16407iv6:.-_(, 77 =77 iv-k,  

1-CElloZz:L751Tijki\c, 

r, 	A 	iv 	A, 	I- L LT.  1,INA.l,S, 	r, A ( I ) , 	r, IL t ,) r, IA 

K I ) , n* (H 2 0) , 	77 =777.1< (N H 4 0 H) UPb-al,tciv-t,  

1-CElloZZ:LeT,Z0 

t:, 	7 	=77 i v 	-t., 	I- L 1_,-C6iNAJS, 	7 	=77 /318RIE7.K 

„7.Km-aff-y ( N H 4 OH : H 2 0 2 : H 2 0) CE111,\ZZ:LeT5'Zo 

[0128] a.' a)PT 	1, 0 1 v 	A, 	CE11 0 --C )< It M-14I3MJ-;01- 07533 	It 	Z VA 

-a,v,13-z L, 	T, 	)< itm-i*ES7',E,13i,;01, 0)f,E,1330) A I GaAs 75\ 61's Z 

J'9' 	HE 5 	77 J=77 i‘Y-t.,  J I-CE110--CivMtZo 

L'IDiva)1E, ;ZOJETZA IGa I n P75\67`sZ7'y K1,16 

3 aeiv HY .7°)ViL l,-(1)C4 -Z07 ---e, iv 	JiilE'AlMt:.-. 

V,± -Z a.' L1, 51_,fcini\e, RAJ'S, 	,9'HE 5071J-,35 	O. 	0 5µm 

f'i'g.LZL, 	1 Of'-)f'i'g.iv "ffAiSckkiNo 
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[0129] Z:.-.., 	)( It3:14‘1431-;01-0)%3•0) A IGa I n P 75` 61'S Z 	7 'y K1,1 6 3 

ar,AI‘Y-t7 / I-CE111,\ --Civit -Zc. 

iv 	J''311.6, 	,,A ( I ) 	5 00c c, 	r,4Et'Jr,1,. 	(K I) 	1 

00g, *g* (-12 0) 	2000c c, 7Engt4E77 =777.1‹ (NH 4 OH) 	9 

0 c c a) EL$ -e Tb -a -,3_ 'Lt : i v 	A, 	I- CE11 0 tc ta -a, 	0. 	7 2 µ,m/m i 

n AL' -D tc: . 

L'O)IvIDIEt, ;ZOJETZ A I GaAs 75`61'SZRA1E 6 47V 

iv 	HY 711 L 1., --cA8 -  z aye, iv 	"Hirbilev,:.-_uil - 

Z a' L1, 51_, 1:4:07Y, 	a.' 0) iv A, 	I- a) ta -a, 	7 v Klf, 6 3 a CAV -,3_ e 

4 µ,rrifi'l.LZL, 	6 W'Filf11.1v 	. ''ff AiSctliN . 

[0130] ;Z,:.-_, 	)< 1j-320'17',E13J-;0•10030) A IGaAs 75` 6 tSZRAJE 6 4 	71JE  

=77*Iv-t, ICE111,\ --CivitZ. 

a.' Oiv 	J'a)ligt), ;ZOJETZ AlGa I n P75`6 7̀ SZ 	7v KJE 

6 3 beiv 	I- v 71EL L/ZOCCZODT, iv 	J1IiIEb1AM' 

t::_til -Z a.' L tVE4 LtS0e, ftY61,1 6 4 0)1V-,3 	O. 	2 5 gmfiVL 	Z 

L, 	4 Of011.iv ''ffA_(,SckliNc. 

[0131] ;Z,:.-_, 	)(+t 32*ES41E13J-;01- 0) 3g3• 0) A IGa I n P 75N 6 IS Z 	7 v Kg, 6 3 

br,AI‘Y-t7I-CE111,\--Civit -Zc. 

a.'0)7v KlE6 3 lo0)-Ft:.-iG a P1,1375Z7Y, 	G a P1,130)-F0) 

N75\ 6 tszavg, 2 ipzffl-z Lro:%,!titt_EPT 	L< 1:4: 1,\ 0) T, G a P 1,1 3 

VC-Civ i.Leii3Z;0575Z. 

RAJ'S, 	G a P1,1 	3. 	5 grnJ:ML, 	-t.10,1 1 grn):Flel,tc_- L -ZLG 

a P1,101L3_“2. 	5 ii.rnLtSt), 	7‘Y KJE 6 3 b 0)1L3 	O. 	5 gm L 

-Z L, 	_hilEar,Alv 	A, 	I- CEllotct'i -at::(,, 	iv 	"I3i1E'AN, 

4 31.mi,;t-Ft:.-_ 	z;o575 	zo 

[ 0 1 32 ] tc: , 	i) in'3t/iiiRRIE7I<A7I<Ma'ff-Y MA_ tS, 	H 2 PO 4  : H 202 : H 20= 

1 —3 : 4-6 : 8-1 0) CE110-C, 	r,iv 1-iv.i'lli1V3 0— 1 

2 of,-)1WL L,Z, ±E= 'v 	JMt''ff -3 a.' L eT 	Z. 
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[0133] 

[0134] 	 

[0135] 

[0136] 

[0137] 

0) 

vi 

< 

t 

75\ 

(1 

( 

41 36z, 

vetliiMR411-C7ic. 

	

H 2 PO 4  : H 2 0 2  : H 2 0=2 : 5 :9 	(1 00:2 5 

6% (H 2 0) , A5 	3 Ot —3 4 °C0)iv-t.,  J I-CE110-C, 

1 --e7i I., tclEat#441,1t:: -D o -c r, i v 1,  i v 	••/- 

v 	'lli IV le: 1,11-  Z R:s a verl1/21 x)1341 	7i 	-c.   1 t:.-..- - a)A-Ita 

0:4 5 

•fle& 

-D tc  

< tcl', Z 

iliil 

‘‘):FAt 

tt.tc a) 

i 02 

a J'91  

VA 

[1] 

, 	5 

Z 'AlthiN 

-a a) i 

Bilial (sec) Rt(Pm) IIC ti ni) 

5 0.45 0.25 

10 0.91 0.55 

30 2.7 1.6 

45 4.2 2.6 

60 5.45 3.8 

90 8.5 7.2 

aet,it se_<i-sza-  

EzVe 

l, K7-fivle:.-_,,kZiv)fAtLtAtci:Z. 

6,_.6 

	 1 75\6, 	iv 

aELIN 

/3\ 6, 	)< 

I) 	‘‘51(e:.--c 

ct rie 	51  

1,  I, :'J 

T4 8 b 6:3-417 -Z 3  

(4 --e-Ft:.-_,'ff< 

0)±11$e 

(e:.-...,A-  

1- 11 	_1 

v 

le::_$H) 	6i'Y 

Iii1V7YR 

3 t:.-..7i - ct -)t:.-.., 

(xt, 

a.' a)iv 

It.D -C, 	)<ItM-I*CS 

J 	•"-e)M ,5 

RAJ'S, S 

-I le::_ck (') `177 

le:3Z -Z33•L, 

4 1 3 J-,3_ 	(4 100 

Elirm 	(sec) 

tsZaE 

1, < tV(1) 

Rl,, 

Z:.-.., 

(,:.-- ' 'Y 

I-') 

we:.-_, 

-1V,±0) 

Let-ANZ. 

1-iv"-C):M-,3_g-t.tc_- 0)75\*IJM -Za.'LeT,Z. 

Z 7V, 	i v 	11111 6i 

-t-: 	t, 

aE) , 	)<It,243S5307.1<kh*--1 

< tcl',Z ct -') (Z)M:35 tt.Zo 

itm-imI3geK7 4 

(')M1M — Z. 

1-0,0)3 0)17Famoltifili) 

I- 	t1i*--1 L, 	7 A-  I- ') 

3L 	I-') —I- 

le:.-..qiiiIiME30$4gMr0 -Z. 

1 

1414KO'gt::_t, 

='J 3111301tAgl-P-1-0):Ot 

iiiIr010):MV1) 

r,iv 

'91  

— I- 8 
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FIL -zi,i-ig—u[ .-z.:. 

;kiv-e, 	RAJS, 	/v77—K7 ,yRCEIlkiv-cr,=v 1-i,y(,:.-_,,k (,) 

, 	)< 1J-M-I4I3g0TRoArd,74 8 b t:.3-4)7 -Z 3g3•L 	I- ,) — I- t:.3-4)7 -  z 

g33•Io1 ,1§11M 8 0$4g1t 	I., -cqgilr0 8 UM -  Z. 
1 4k. qgia 8 a)&76:74 8 b3e,Ma)4 	- o  

-c OA, 	1, 	Z I- 	It 	- Z0 
[0138] (8 t -cw1:40-111'010)Mifi') 

Z:.-_, 8,z 	'alliklik' 9 	M -zo 	-i-st-)t, 1 gilr0 8 ±, ave. qgi 

IR 8 ow76:74 8 b /3\ 62ffl L -coz 	HE 5 ±(Z, Y641- ffiTL 9 btu  

-M-3t -cro.'40-111M9 UM -zo 

1412tqit::_t, 	t:.= 7 A-  I- i.:'J 	1- 	tit 	ij, 	7A- I,  i) v 	7 7 4 t :: ct tj 

A41- ffiTL 9 b t:.3-4Z - Z535i.L, 	if \v&_homzoftAy-i 7j-- KrA® 

-b1Jkn133• (Z I-') — H L 	at`, wIlEIRe5ts.533•J-;01- VA D L -zi. 

1-i' ,9' —UF --  Z. Zi\--e, WEIRUA SZ 	zo a.' a)4Ztc_q,J.  

t)< 1J-M-1 4I3goitAg-iglit::_twl,40-111'04Ae-H•t:.-_t,-*Z -:s tt.ts 0 t'i'-at 

, -:5 6 t:.-_, )< t-Ma'15301tAPIRIJ 	I,: VIIRUA 	,4Z 	z tcr95t:.-_,-*ZkX 

Mil (,) a-  ,7).- - kiN 7°7 ,,9' I) 5' 4 .7°0),4ZECE110-c,4Z ,1). 

-COST, 	1, 	I- 	ItZc. 

[0139] Y641- ffiTL9 bo)fAt6i.1-i ,9i— 	(<71-t•T) 019341=1MfAtt::_ct -D 

-c53 	zo  a-  orAD)fAtTiff -13 0Y641- ffiTL 9 b offAtt:3-4rit-A-z t a) L I., tc 

i.1-i' ,9' —UM -J 

[0140] (1EA-1Eviii) 

Z:.-_, 	r,=/\a$&_toftY6Y-1 7J- --11111A-in-zo 

Al* Oig t:.-. (,, 	RA_ tS, 	Y-r 	'Ni — t I., < 1, 	i, —If — t:.-. ct t,J , 	I- ') — 

3g3t1JkfiL-cr,=/\V&_toftY6Y-f 7J-- Kizt:.-_ -b)ML -clEA-in-zo  

[0141] (kXV&Iglia)kXqgilr0):MVIII) 

tia$&L t., --ckma&cEllotcts-at, 1EA-1E-1 /4354-td-cRy6y4 7j- —KO) 

t/Jkfiz'stt.tc_- kXV&010.1t:.-_(,:.-_ -Do-c, ±I3zzie-FokX1 giliM0):MA- 
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ft L PletSA-ItTkXqiiiliMUM 1, --C" t (to. 

AMIJ 
[0142] (-AAR) 

1-;CF6z., *ft HA ORA Y-f A- - Kl, M1 0 -410010)*Yth1N I,: ck (') -,3_ 6 6:g 

NI t::_tA 1E91 -  Z e, *RBA l,  a' aYArOlit:.=.0)Milt/f -1/4354-LZ t CYC (V-S 0. ** 

rftiNT(, , littaifiott r9') t::_fty6 ,  9 r 4 A-- K v 7° 	&_h t:.-...-A-1 L tcRY6 

Y 4 7J-  — K 7 	7° 	1/F2'' 1, tc 0  

***MT (,, 	4 1 ave >4 4 	1Elg L, -c, A rd, 74,..-; 8 b 0)1-11 R 1 	1 6 6 m, 

m, -t- 10 ,11 	1 5 4µm, YalffiTLO) IR 2 	1 5 0µm, Witrafg 3 1 

[0143] 

011 R 5 	100/.1,n-iL1,tcc, 

T, if)1,7=r,./Av&4 1 1g) 	(,:.-.T i /A u/ 1 n-etSZ)V,4 2 	0 

. 	1 gm/0. 	5 grn/O. 	3 ,u. m CAV -,3_ ---e ):M., tc 0 if)1,7=, ./Av&4 

1 0..x- t:.-_, 	T 1 /A uTtSZ1,14 3 	0. 	1µm/0. 	5 ,u. m CAV -,3_ ---e ):f 

1_, tc: 0  

[0144] ;Z,:.-_, 	S i 	K-7°  Lk-  n MO Ga A s Cilia 75` 6 l'SZ GaAs 	&_ht::_, 

tat#412tqw, CIIMON, 1, --CRYOSM 730 nmoi E,9'*:> A,  /I/ r, ii \ 

4/Fl.1 1_, tc 0 

GaAsa&t, 	(1 00) 	713`6 	(0— 1 — 1 ) 	1-616:.-.. 1 5° 	IR 6fl-- 

RL1_,, *-\7 1)7SE'2X1 0 18 cm-3LLito V-z-_-, 	GaAs a& 

vw,wit, */g 0 . 	5 m.rnL Lito tat#412tqw, L L-c (,, 	S i 	K-7°1_, 

tc GaAs 75N 6 tcl: Z n moggiv, 6 2 a, 	S i K-7°0 (A I 0. 5 G a 0. 5) 

O. 5 I no. 5 P75`6 1::1:Ziv 	HY .71,16 2 b, 	S i K-7° Ltcri 320) 

A I O. 	3GaAs75\61'SZ9' 	Hig5, 	S i 	K-7° 1_,tc_- 	(A 1 0.7 G 

a0. 3 ) 	0. 5 1 	no. 5 P75\  6 1'SZ n 320)±f:Eil3 	7 V K1,16 3 a, 	A 1 0. 4G ao 

. 6 A s75`67`SZ_Eg3t4 KlE, 	A 1 0. 17 G a o. 83 A s/A I 0. 3 G a o. 7  A 

s W-475` 61:4: Z 4F')V, // V) 71E6 4, 	A 1 0. 4 G a 0. 6 A s75`61'SZ -Pgt 

4 Kg,, 	Mg 	.1-.::— .7° L,tc_- 	(A 1 (:). 7 G a (:). 3) 	(:). 5 1 	no. 5 PliN6fSZ 02 

0)-F53 	7'Y Kg, 6 3 b, 	( A I 0. 5 G a 0. 5) 	0. 5 I no. 5P 75` 6 fci: Z Ma 
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[0145] 

01=1:1 rAgi, 	Mg K-7° 1_,tc: p 3:1G a P1,13 --eZ,, 

*-ArOliTa, AlIVAkCE*tiAtlif-nal (M 0 C V DliM) 	PI 

0, 11,11 5 0 m m , Pl-,3_ 2 5 0 m,rna)G a A s a&t:---taltt#4.12tqliE 

'91 * -k7)1/ R-•5-t—C• 	IE'91 * -k7 )1/ r,ii\UMI-ltto 	iE,9'*-t.7)1. 

R),R-1/45 -t. ZIE, 	I 	I 	I AaT-cA0DRAL 1,--C6 , 	P) )< 	)1/ 7-1 /1/ 

Z=r,./A 	( 	(CH 3 ) 	3 A I ) , 	1'))(J141')r,./A 	( 	(CH 3 ) 	3 G a) 	atie 

') ) ( 	ll. 4 	: : ; r , A 	( (C H 3) 	3 1 n) 	4CEll 1 _, tc: 0 	etc. 	M go) K —L° 

7jw,r4-L Lc a, 	E‘:>1=191 :')I=)1/7 ,:>r,./A (b i s— 	(C, 

H 5 ) 	2 M g) 	11111., /to 	tom. 	S i a) K— E'J 	,*,s-I-L 1, --C a, 	%%7'  

( S i 21-16) 	IJEll L, /to fit-, 	vam,-,A0EA.L L,--ca, *7 4 

(P H3) 	. 	77 /1/:> J 	(A s H3) 	1CE111_,AL- c, 

	

etc, &Vi07R3.ro.g.L L -Ca, 	p 92G a P)Ma 7 5 0 °C-MR-,L .titc, .t• 

Olt 0A-1,1-ea 7 0 0 t -e 	R -,3_ -ft tc: 0  

[0146] GaAs 75\ 6 tSZNO1-1,1a, *-t7 ') 72g.eg 2 x 1 0 18  c m -3, 1,11V 

*/g0. 	5 gmLl,tco =v 	HY 7°)V, a, *-h') 772g. 	2 x 1 0 18  

c m -3, 	1,11VegO. 	5 i..1.rnL Ltco 	J'9' 	1-1,16 , 	*-t7')72g.eg2 

X 1 018 c m -3, 	gjilegO. 	0 5 m.rnL Ltco _t3,,E13 	7v K1V,6 , 	*-t7') 

7-1§1.,eg 1 X 1 0 18 c m -3, 1,11ileg3. 	0 m.rnL Ltco #P),V,a, 	7 

K-7°T),V,Weeg 7 n mO)A 1 0 . 17 G a 0. 83 A s L L, iv)71,16 7 	K- 

7°T)WilVeeg1 9 n mO)A 1 0 . 3 G a 0. 7 A s L Lito etc. #P),V,L/0) 7 

MiL 	.7Z.M6:.=”1*--11E Ltco -F3i1E13)1-( KR,a, 	7-1 	K-7°T)NiPleg 5 Onm 

L Lk-  0 -F 31113 	7v KR,a, 	*-h') 72g.eg 8 x 1 0' 7  c rn -3, MilVeg 

0. 	5 i..1. m L 1., tc: 0 	*lima, 	*-k7 1) -Timig.eg8xioi7c m-3, 	1,11V 

egO. 	05gmLLtc 0  G a Pg,a, *-\.7 1) 7-1§1.,eg3 x 1 018 c m-3, 

MilVeg3. 	5ilmLL tc 0 

[0147] Z:.-.., 	G a P1,13  	75`6*' j1 m.rniORt“:.:ZliAtIV-e):HOL -C. A 

Jlili Lk-  0 	a.' a)ii)init:.-_ck .D --C, 	G a Pg, 100)ga -,3_ 	0 . 	1 8 n m 

L Lk-  0 



WO 2013/094601 
	

44 
	

PCT/JP2012/082790 

[0148] Z:.-.., 	G a P1,1 3 _ht:.-.., 	jimpl 5 0 0 n m --e75\ -DM-11R 5 	( >4 4 01)) 	1 0 

0 gma)A u BelP6tSZWitrafg3 1 L, MR 5 0 0 n ma)S i 0275\6 

tszMHAJR3 0 Uf~hc Lk-. 

[0149] Z:.-.., MHAIR3 0 arfaitallg 3 1 ±t:.. 	A u b` 6 tsza41-0, 2 	il-,_ 0 

• 7 ii• m J:M L tc: . -,3_ 6 t:.-_, a#1-1,±:/ V) 7 ),1 L L, -c Timcv ts 0 . 	5 

grrO:ML, /V) 7),m_ht:.-AaJW,L L, --c A uGe 1,1 CV;3_ 1. 	0 grn):ML, 

tc . 

[0150] Z:.-.., GaAs V&_h6:=1Eat#4.12tqlarfa 41-1,1 	UM Ltc*CS12tKL 

, kma&L 	-,1161 L -Cffita-at).-tZ ct ', (ZEE L-CIfillIlffilt:INA L, 

4 0 0 °C-CIIM L tcitieT, 5 0 0 k g MODT-1.6 -a L -c4-aa 

3,S14KUF L, tc. 

[0151] Z:.-.., 4-E\A‘114cip 6, tat#414cff, a)Ra&--ez GaAs a& L 

NEEL 	7 	=7-1 I v • -t, 	H,:.-..ck I') ift.tRlYgt:.-..ItL, 	-,3_ 6t:.-_, 	Iv 

l'y 711 	ilangMI V 	-t7 J H::_ct t') 	tRnt::_lt 	Lk. 

[0152] (. 	WI,401i0)):Mifi') 

;Z,:.-.., kNa&1 0)..It:.-_, 	A u 	1. 	2µm, 	A u Be 	O. 	1 5µm 

CIIRt:.-_,A9 ,4Z511,:.:ck 'D -MIR L,  	r6.40-1 4 0 Uf - Lk-. 

[0153] Z:.-.., )<ItM-1 43S3MUMZtc6-e5, 	1,1-i',9'—UFM1, 7 

=7/318RiE7.KA7KMaA (NH 4 OH : H 2 0 2 : H 2 0) 	jE111,\ --C. • 	1 0 f'-) 

rAir,i v 1-iv 	J ,/ff -D --c, 	)<t-324‘143J-;01-03g3•0 a J,9' 	HE 5 

It 	L tc_-. 

Z:.-.., 	,,A ( I ) 	5 00c c, 	r,1Et ') r,11. 	( K I ) 	1 00g, 	n* ( 

H 2 0) 2000cc, 7.1KR1E77 =77.1< (NH 4 0H) 90cc0)ELVC 

Tbatg-Ltz-_- ',Aiv-t7I-CEIlliv-C, 	4 5 f'-)rFilr,iv li'YJ 

"ff .D -C, 	)< ItM-1413,13J-;01-0)533•10±53 	5 v KM, 6 3 a 	It 	I., tc. 

;t:.-_, ±E7 	=7/ 318RIE7IKA*Tba'ff-Y (N H 4 0 H : H 2 0 2 : H 2 0) 

A10-C. 	4 0 Viam r, i v 1- i v 	,/ff -D --c , 	)< t-324‘143J-;01-03g3 

0)±3gt-f KM RA1E6 4 arf -p,,13t 4 F ),V, Ct 	L, tco 
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Z:.-.., 	±,1Er,Aiv-t7 te I-CE111,\ -C, 	5 Of<M'Filr,iv 1-iv 

'ff .D -C, )< ItM-1 *ES3INJ-;01-03g3•10-Pg 	7 v KJE 6 3 b 	It 	L tc. 

L ---C )< It 3:14'13113 	)fihX L tc. 

[0154] Z::.., 	giliMUih 	S i 0 2 13\ 6 1-SZqiiilrO 	0. 	5 gmf'1'1.): 

L tc: . 

-t.10,1, 	1,1-i'9'— Uf -Z1, i'Y 7 7— K7 vRCEllo-C, 

4H6F9): 	( 	11d out : 	1 6 6 µ, m, 	1 ,11d in : 	1 5 4 µ, m) 	0)r91=1 	(4 1 

1 VA) , 8 ck rf, Z I- ') — Pii130)R9 1=1 UM L tc: . 

[0155] Z:.-.., 8t,--crafp-1 (a) UM -Ztz-_- 673, 	1,:') 	l''91— UfM1, 

A uGe, N i -E`AC'ItVO. 	5µm, 	Pt 	O. 	2µm, Au 	1 µ,m 

LtSZ ck -3 (,V2,4Z1(,::_ck .D -MIRL, 	')7 -7: ](t 

: 1 5 0 µ m) 0)"4J-"TL 9 b 	-Z, R3213 5 0 gm, 	iTiL33)_ 2 5 0 ium 

vzjmt.,--cfsmit-crafp-1 ( n Mt — Z v 	'ME) UM L AL-. 

-t- 0,1, 4 5 Ot-e 1 Orimmz±.1•ff -D -C -akfEL, 1EtatiLa) nM-It —Z 

'y 	ro:fri-lUM Lk-. 

[0156] Z:.-.., )< ItM-1 *ES7NOIRIJIZYCAtt,[ii.LIR 1 6 UM -Z 1 13, 	1,:')Z H' 

5' — 	UM1, T i 	O. 	5µm, A u 	O. 	1 7 /I m CIIRt:AZ L, ') 

7 17J-  7 t:.= ct t') YCiatt.filL1r0 1 6 UM 1, tc. 

[0157] ;Z,:.-_, 	r, i v I-iv 	1, —If --b/MCIIRV:"ff .D -CIIIIA-lE 1, -C, 

IN ORAY 4 7J-  — K 	4lF1.1  I., tc: . 

[0158] _EEO) ck -3 (,:.= L -C4'F1' L tc: 'AAR 0 ft A 'Y's  4 7J-  — K 	v 7° 	, 7r 	1-a 
_t(,:: -41 L tc ftY6 'Y's  4 7J-  — K 7 	7° 	1 0 0 11:1 KL,7)- AZ tc: . 	a.' a) ftY6 'Y's  4 

t — K 7 	.7°6, 7 r, 	H, , 5r-f t a 5' — --Cti (7 r , 	H L, 	p Mt 

—Z v 	w1:4Pli L p raj ii `A 	L 	T 7 4 Al t 	52  4 JfJ L tz-_1, — 4201g tcl: 

it*:>4:ItTVIL L -C4iFlz.' L tc . 

[0159] a.' 0)ftY6Y-f t — K (RAY -( 	— K 7 	7°)7°) 6:.= -D1ivr, 	nM) rf 02176: 

formt::_ro:5A5A, Lk-  L a.' 6, 	E'—)sM 7 3 0 n m L - ZA-Y7Yffi4J- ,Ltt. 

tc. IIIRF6it:.= 2 0 Z ') 7 	7 	(m A) 	0yro:5A,A5ALtz-_-13;--0111ROTrall ( 
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V F ) a 1 . 	8 V"-e-Dtc_- c. IIIROTaI5A, 	2 0 m AL Litlitl:ORYffl)]a4. 

3m\A/T-Dtc. etc, ZgAl. (At±75“) Hem : T r) 6 	12nsec 

tC! -Dtc. 

[0160] 11F21 Lk 1 0 011]OftAY-1 t — K7 J.7°0`)1,\Ttt.t:.-_ --DIX-Ct, PI f 11. 0 

littel4 641., qiiilrOM,trOts)Rt:.-..ts -D tc: *au) ') — 	WiLM) A'DrklillEll 

kwimeitotsrczts.DkviaoAmaemtLTA-ALzaats75N, 

tc: . 

[0161] (ELVIN) 

ELVIN ORA Y-f 7J-  — K a, Itt-Alirii-TZ'ff-Mi E g *i A,  11/5I-C1:M 

Lk. Ga A s a&t::_fok I 0 2 G a 0 8 A sftY61ELZY1/1.,N5-1=143V) 

ftY0,13 -Z5t)'5r-r A- - Kt:.-_R%Ltctay-ezo  

[0162] ELVA ORA Y-1 A-  — KaAirtila, 1414cnt: a, n Mop ( 1 0 0) 	0G 

a A s**Iiaa&t:.=, 	A I 0 7 G a0 3 A s 75\ 6tsZ n 3:10)±f,E13 	7 v Kg, 

20µ,m, 	A I 0. 2 G a o. 8 A s75`61'SZ 7-1 	K-7°C)ftY61V,2µ,m, 	A I 

0. 7G a0. 3 A s75N6tSZ PM-1 0)-PIN 	7 v KM, 	2 0 gm, RY7SM6:3-41, 

--CM13)11-sA I 0. 6 G a 0. 4 A s75`61'SZ p 	'0)Mtgli 	1 2 0 i..cm LtSZck -3 

lzaffliE,91 *:>1.7)1/511,:ct -D -C1MLitoL'OiE51 *:>A7A/RWZ 

Ga A sa$&lt 	I., tc: . Z :: , 	n 3:1A I GaAs 0)1,:.-..11,11 1 0 0 gm 

0) n MA-  — Z v fj ro'APIUM Lk-. Z:.-_, 	02 A I Ga A s 0),I6:.-.1-4,11 2 

0µ,m0pM-1 7f — z ,yrom“:3om.rnraw:.-..ffm.,tc_-. z:.-_, Y-(:>‘ 

V — V: ck t') 3 5 0 i..1. mrAFRI -CM kft L, tc_1, 	gf-''M 	i v 	''It 	1, --CEL$51 

IN ORAY 4 7J--  K 	v 7° 	4lF 11  I., tc. 

[0163] riTlatiepM-1 7J--Z v 	*PrAt::_ro..5A,5A,L,7-cLz.: 6, 	E'— 'J 	7 3 0 

n m L -  Z 	.1-)1 7Yffl41--,_ 41.k-  . 	7-z-_-  , 	IIIR[ ] I,: 2 0 Z') 7 	7 	(m A) 

ayramiuAL,7-ciit--wmoiro:a (v 0 a, eg 1 . 	9 t)i, 1- (V) Lts-Dtc_- 

. 	etc, JIIRoiro..5A, 	2 o m A L LtcsoftY6ffi)Ja, 	5 mW-C -Dtz-_-. 

tc_-, Ft, ,4311. (Tr) al 5. 	6nsecT 	t') , *RIE910-ArtiNt:.:EL/‹-r 

AM \ .D tc . 
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t41-1011A13A 

[0164] 	1 	ti& 

2 acw, 

3 	4-a ( ,9ii-) 0, 

4 	3tftg, 

5 	a Jg1-1,1 

6 	1 ±1E1 3g 

7 	)< t-M-laiS13113 

7 a 	itAPIRIJ 

7 b 	TA 

7 b a 	1711VAX 

8, 2 8 	qgtiM 

8b, 2 8 b 	As, 

9, 29 	rOplia 

9 b, 	2 9 b 	Y01- ffiTL 

1 1 	-Pg 	7'y KM, 

1 2 	T53)14 KM, 

1 3 	RY61,1 

1 4 	±53)14 KM, 

1 5 	_h3g7v KM, 

1 6 	YCAtt.fiitIr0 

2 0 	1tat#414m, 

3 0 	MBA)]* 

3 1, 	32 	WArd,4pli 

4 0 	L wI,40-1 

5 1 c kxqaro 

6 1 	#414Ka* mRiEllaw 

6 3 a 	_tf,E13 	7 v K 1,1 
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6 3 b 	T53 	7 v KM, 

6 4 	ftY61,1 

6 5 	1,:'JZ 1-i'91 - 

1 00, 	200, 	ftY6Y-f 7J-- K 
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1115R0CIE 

Hii**1] tia*_ht:.-_, 	1X'/J\ 6 ts z a41-1,1L , MBAR L, 3t1),V, Rye 

5' 	HE 	IIIR t:.-_A-  tiNfEat#441,1 L 	IIIRi, :AA., Y641- ffiTL/J\ 6 A 

M-536:.-11- ffl -ZRY6Y-f A- - K--e-D-c, 

-t.  0 ±% t:.= 	tElg3 L, itAPIRIJ)krieTA -Z )< t-M-141, 53L 

INA., 

114 ,!,E±E153)3zzie ME )< 1J-M-1 43S53 1, 	-- tt. T'tt., 	,Pts < L t —3g61 

Eta, 	WEIR (,:.= ct 'D —CPR t:.-- Mt) tt:r tc1N. 9 , 

114 2 )< 1J-M-1 43S53ts < L tME3tft),10-53 -A-tiNt a)--e 	-D -c 

, MEIRPIRIJw, 	V I-iv 	t:.-_„k -D -C--,3_g-t.--CtSZ L Itt: 

114 ETA 	ie:.-. 1-6] /3\ -D -c• 7.I< 	r6i 0 kfiM--leittNig ie:.-./J \ -1/43s < ):M-1/435 tvc ts 

9 , 

14E1 giat, 114 ,!,E±E153 a) ,P ts < L t 	% L, ME)<IJ-M-1 4153 

a) MEIRPIRIJL, ME)<IJ-Malig3 a)META 	a) ill WAX L 	ffl, 

L Lt le:, 	E 1_, -MERIVAX0iVAIJe 	-D -c• /3\ 	MEY641- ffiTL 

offl, # t::_gEff L, --c, maiLat#414Km,a)a)-3g 	±-7ffl 	Z 

a. 	l„ 

MEWElikl, glEitall-V3\ 6 affl -1/43s tt.tclEalt#441,1 a)(e:.= it 

44f11 -  . L A t:.-_, 	114 ,!,E±E153± 6:.-jM-1/43s tt, tcqgia a) —% 	ip ts < 

Ltfflo, ME)<IJ-M41, 530TA_Et:.:44,1EY41- ffiTL -  z ct -3 ie:.-. 

)fM's tatiter0--e 	9 , 

MEMIlikl, 44,Ea41-1,1 LMElEat#441,1L a) rm t:.-jm -1/435 tt, , 

MEMBAIrOi --e -D -cMR,L,-c114,1EY641- ffiTLie:.-_ffitsze#it::_, 	114 

ElEalt#44),MatMEa41-1,11e::#01 -Z ct -) t:.-_, WArd,40-1e-AN 

-1/43stvcoz, 	a' LliiIIL -ZRY6Y-f A- - K. 

[1,4**2] tia*_ht:.-_, km/3\ 6 ts z a41-1,1 L , MHAIRL, 3tft),Nave 

5' 	1-1,1111Rie:.-_A-tiNfEat#414K1N, L 	IIIRle:.-ANA., 	Y641- ffiTL/J\ 6)'6 

M-53(e:ER9ffl -ftY6Y-f A- - K--e-D-c, 
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-t.  a) ±% t: 	±El 3g L, itAPIRIJEzzieTA -Z )< t-M-1 43S53 L 

INA., 

44,1E±E13MatieglE)<IJ-M-1 43S3Mt-t. tt.T.11., ,Pts < L t —3gtq 

gta. 	WEIR (,:.= ct 'D -CM t:.-- NI') tvc ts (,), 

42 )< 1J-M-1 43S53ts < L t 4423ttlil a) —% 	-A-tiNt, OT 	-D --C 

, glEitAPIRIJr, i 'y I-iv 	ie:.=„k .D --c)f -V_g-t.--CtsZ LIU: 

44,ETA 	le: F6J /3\ -D --c7.1<1-61 0 kfiM--leittNig ie:_d \ -1 /43s < J:M-:5 tv-C ts 

t) 

44E1 g3Zat, 114 ,!,E±E153 a),P ts < L t 	% L , ME )< 1J-M-1 43S53 

a)44 ,EitAPIRIJ 	L, ME )< t-M-1 41, 530META 	a) FA WAX L/P7`„: 

< Ltffl, LLtt -_, 	MR,1_, --(14,E1711CiAtio)iVAIJ --e-D -cb\ -D114 

EA41-  ffi Roll # le:OEN L -c, MBILat#441,1 a)ta) 	G713 'C1 

ffizitz.Tial.„ 

#412tql 	tie:II 442,76:40-JijiMe, 44,EArd,74/3\ 6 tlffi -:s tatlEat 	o 

44f11 -  Z L Ale:, 114,1E±E153_hle:JM -.35 tt.tc_- qgtiMo —% 	'Ptcl: < 

Ltfflo , ME )< 1J-M-1 41, 530TA_Ele:114,1EY641- ffiTL - Z ct -3 ie:. 

J'M -1 /435 tt. tc: A OM --c 	t), 

MEMIlikl, 44,Ea41- M, L MEI Eat#414Km, Lon t:.-  ,m 	41,, 

MEMBAIRi --C -D --CMEL,--CMEAroSie:_ffitsZliiffile:_, Mat 

at #412tql a rf44,Ea41-M, le:.#01 -  z ct -3 ie:.-_, -A-ArOplie-hav -,'s 4,1, 

-coZ, a' L 	,111L 	Z RAY-I A- - K. 

[1,4**31 MEWArklike, MEArd,740A-171 LIM EY641- ffiR 	4423tft),V, ie:.-. 

tRI -1 /435 -ft tc <J:FMM-171 L 	A' iTiLffittE--C-AIV 	'Iiii.At3-t. a) 	K 

R -  z a- L ---enEwm_hle:_nd\ #M-1 /435 tt.Z44,EY41- ffiTL0N/J\ YM 

4J:FMNff,# ile:JM -1 /435 tvco Z, 	a' L!tilliL - Z,11* *1 le :Eau) 

ft A Y4 7J-  — K . 

[1,4**4] nEwitrOpli7VA u Be. 	A u Z n0)0 T41.75\75\ 6 tsZ a.' L 	1141 

L 	z got** 1 — 3 0o T41.75\ —1Ale:_zEili,05tY6Y-1 A- - K. 
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[1,4**5] MEM13)])ReS i 0 2, 	S i N, 	S i ON, 	A 1 2  0 3, 	M g F 2, 

T i 0 2, 	T i N, 	Z n 0, 	0)1,\T41.75\75`61SZ a.' LltiiIILZEiit 

CIA 1 —3 0 kiN T41.75\  —1At:.-_,Eili,05tYY-f A- - K. 

[1,4**6] ME 	5' 	HE 1, 114,1ErklillrOt:.-All -  Z a' L!tilliL -  Z II** 

1 — 3 a) o Ttt,i3N —1At:.-_,EAMRY6 Y-f A- - K. 

[1,43VA7] E)( t-M-I4I3gtMR, L-C%)fr-eZ a' L!tilliL -  Z II** 

1 — 3 a) o Ttt,i3N —1At:.-_,EAMRY6 Y-f A- - K. 

[1,43RM8] E)< t-M-1 43S3gaitAPI-iglitilq,EV&07J-  I)' i-- i 	17 

*7 6:.-_,Eaa)506Y-r A- - K. 

[E,4**9] ME)( 1J-3243.130-,A. -,3_ e 3 — 7 µ, m -.-e.D --c, 	MR, Ltz-_-4421tAp 

igliolleleo. 	5 — 7 ii, m -eZ a' LliiIIL - ZEMVA 1 — 3 00 

Ttt,b\—/At::-Eaa)RAY'f t —  K. 

[idt3Rmi o] 44,EY6ffl#1-TUMR,L-CP1)fRt*tP1--eZ a.' L!tilliL - Zit 

3RIA 1 — 3 0)0T41.75\-1A6:.-_,Eili,05tY6Y-f A- - K. 

[got**1 1] MEAffl41-TLoae 5 0 — 1 5 (21 m, m -e 	Z a L 	IVA L 	Z1,4* 

m 1 () t:.-_,Eaa)506Y-r A- - K. 

[got**12] Markly-IlrOoMatEPM_Ea)5331e:.-..t 	52 4 	'r7-f Ai 	Z a.' 

L 	fftiL 	z got** 1 — 3 0 kiN T41.75\ —1At:.-..ENC,05tY6Y-f A- - K 

0 

[1,4**1 3] 4423tft),Mt:-A- 41.ZRY61,1e**24P/3\ 6 tsZ a LliiIIL 

zit 3RIA 1 — 3 okiNT41.75\-1At:.-..ENC0RAY-f A- - K. 

[got**1 4] ME3tft1,M6:.-_ -A-V-Lzftyage ( (A lxiGal -xi) yi I n 1-y1 

P 	(OX 1 	1, 	O<Y 1 	1 ) , 	(A 1 x2 G a i _ x2 ) 	A s 	(0 

X21) , 	(I n x3 Ga 1 _ x3) 	As 	(0X31) ) 0)1,\T 

tt.b\b\ 6 ts Z a LliiliL - Z,143RIA1 — 3 00T41,13N —lAt:-Ei-1C0 

ft A Y -I 7J-  — K . 

[1,4**1 5] tiv&_ht:.-_, 	1X'/J\ 6tsZa41-1,1L, MBAR L, 3tt),Nave 
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