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SrBrI:Eu BaSSixOu:Eu CsBa:ls:TI,
CsSrl:Eu CsCe,Cl, Cs,LaBr:Ce
Cs,NaLaBr :Ce Ba,GdCl:Ce CaBr:Eu
Srl:Th Cs,BaBr:Ce Cs,LiLaCl:Ce
BaFI:Eu Cs,NaGdCl:Ce CsCal:Eu,
Cs,NaGdBr:Ce Li,TaO, CsBa,l:Na
BaBrl:Eu Cs,LiCeCl, Cs,NaGdBr:Ce
BaBrCl:Eu Cs,GdCl:Ce Csl:In
CsSrBr:Eu Cs,LiGdCl:Ce BaP O :Eu
Gd Al,Ga0 :Ce Cs,LiCeBr; Ba (PO,),:Eu

ZnSe:0, LaBr(‘_"Im:Ce, HfO,, LiGdCl,, SrHfO,:Ce, NaGdCl :Ce
Srl,, BaCl:Eu, CsBa I :Eu, CeBr,, Bal :Eu, BaBr,:Eu, CsI:CO,
YI,:Ce, BaHfO,:Ce, ZnSe:0, CsGd(PO,) :Ce, NaGdCl :Ce
Y,Si0,:Ce,Ca, PbBr,:Ce, Cs,NaCeBr :Ce

Cs,LiYBr,:Ce

CeCl BaBr I ; BaCll:Eu Cs,NaLaCl:Ce

LaCl, BaGdCl :Ce CsBa2l:In BaSi,0,:Ce
LaBr :Ce Ba,Si O ;:Eu CsBa,Br:Eu CsCaBr:Eu
LaCl:Ce CsBa,l:Yb CsSrCl:Eu YBr,:Ce
GdCl;:Ce Ba,SiO :Eu NaBaPO:Eu
Cs,LiYCI, Cs,GdBr:Ce Nal:TLEu Cs,BaCl :Eu
Cs,LiYCI,:Ce SrCIl:Eu Cs,LiLaBr,:Ce
Y Si0,:Ce
Cal Nal ZnSe:T. Cs,HICI, LiSrl:Eu or Ce
a nsedle S
CsI:TI Cal 'Ti GdOBr:Ce AlO.:Ce Nal:Tl, Eu, Ca CsCaCl, Br :Eu
ColN: CaL.E CAWO X Nal:Tl, Sr T1,LaBr :Ce
sI:Na al,:Eu 4 CaBr, 1, :Eu Tl,LaCl;:Ce
Nal:Tl ?_‘ Srl.:Eu Gd,Y,,Ga, AlLO, :Ce TISr,Br,
- S TLLIYCl:Ce TICal,
o o o o o o o o o TIMgCl, CsCal :Eu
< 0 (o] N~ (ee] (o] o - QA
(0] (o)) (o)) (o)) (0] (o)) o o
— — A Al Al

L-ALGH 1@ E%R! $.%"1 /B*F-) 41 'Bi )L (EH#A! *+1 /1) - %*8/1 >0 #2! F-'Bl .-4B"1 *L"$L"1 488%™ #8) "BY) | P>>>>!
$B*"*) /1, #[1-) | Sttth: G T-HFH2108"- 1. #/1+%81 "Bt $#8-*21*+10Q 1 >\P>0=51#G1.L2-) 41'B*/#11*) "%-) -) 4| WE5! CL!
1) 21 1241 *1%1B-4B1) ' L. [8%2-*%1"-7-"BIEWLAAG*L) 21) ** I/ L-"#21+*81) 4" ) o, I/#1L&-"81%$$.-1%"-* ) /TABHIE. L
1) 2184, . *FIEW//B*FI)#FIL* ($*L) 2/1%) 2! (F2-+-1%"-*) /1e+1A) * F) 1% ($*L) 2/ WHTATSIF-" B #F 061" - 7% %!
1%2%$-) AYSIG8/ SH1"- 74 STIWH2LHG 11> ( (AL IS8+ 2L 1" /T &#H#) I"HG VIL) 24812474 *$ (1) "TIWHSE* 2L 1#214+8* (!
W5 E-BISHE (-/1-*) M)

b

SHY S (2.4 -164 NS ; sHO ™ ;$(7-"#1 $Th "2 $/D2" . $4% -1/ D2%h 21#$™ (5 ($) ($--1"#h "CS(h " -$7 " Ab aVi
0" ($A62 . HIASHTIAISAY A$-Q(1DT™ (<4 774 /""Dh -7(6@T6(SHD(*DS(7.4 ($2"71"#-,1D-h A" (h TF "4 AGHA" Z $HT" N
D("D$(71$-4 " AL@$(16./H" QTIC " T$44-QIATLL L™ #1; "-$40) "/ /4 (" AL TL " #ASTISATL " #4432 . ¥421) , Th . 19244
"#44-1"DDI#)A D" F$("-%E , $h-1/D2$h /"4 F"'-4 " 5 284774 16" #7117 71C$2.. 4 D($A10T421) , T . 1$24% F17, %"
@ (($2"71"#4@ " SMLIEISATH " ATV KN ;""-$A% #2 . b " #1VH " M7, $haVi4$-@(1D7™ (-*5A6(7, $(k1/D(" C1#)4T " kbb X
F17, 5Y54$-@(1D7" (-08"#44-7" DD1#) D " F$(47 " 4bb X HF 17, 1ki4$-@(1D7" (-%E , 1-4-764 . 4@ " #@264$447, "Th21) , Th
L 1$2444$DSHA-K" () $2. 4™ #1/ " 1(1BIC 2$#AI$2$@7( " #ID( " DS(T1$-4"" 1447, $1(4@ ™ GD2H)T 4" @71C"T ™ (4-17$-HHH

D("DS(11S-47," T4 "0 #"Th (S161($h , 1), 4" T"Z10h Z"--$-4 " (4 "7 Z1Q4 #6./ ; S(-*4 "#A4 T, S(SA™ ($*h 0""#h ; $H

#&"



" DIL/ INSAY#ASDSHASHTL 4" AT, $4-1" DDHE)ID " FSOISH 1A LAS(SHTI-T64 A" #) 1 HAIO" "Hi1#7( " 460544
0,5/10"% -$080T1" 44 -0, /54 ;-S4 "4 ™8 /BUIHALL SH-L 4% -1/ 10" (115 Z$I(165 A" (4 4$-1) #14)} #SF¥
CQUATITLM Y, - Th/ SA1™, "CLENT, $1/D(" CSAD(" DS(TIS-"4 Q8 .40 ™ (($2"TLH)H"1-$T4 " A4GS . D" (" / $1$ (-
7,"Th (SAISQTSANT, SHAS TO(S-4 "ART, $H, "-TH /" TS(1"-H 17,47, $H2L) , 74 . 15244 " At @$(16./H4 " DSAk 14" () "#10%
CQIATI"T™ (HLAA" (/TL0-H; - SAID(SALOTICSH/ " ASI-HFS(Sh; G127 4-6 3 -1 6SH72 . HASHTIA HLASEH HAHE"S-4
"UTE TS, T-TRTIIES-HFT L, 1), D) , Th. 1924%
§
SH"A41TL"#TED(" CLALE) S SANIGLSATY "HAH (5= "#" ;2.4 006 (T$H-6.(( ") "T$H/ " A$2-4A" (AD(SALOTL"#-4T, " Th
-6;-TLT6T$H A" (1 /™ ($h $SBDSH-ICSH @ /D6T"L"#"2% ™ (4 SBDS(L/$HT"2 750, #116$-% /"0, 1H$h 28" (#1#)}
78T, A% - SIS/ D2" L SANTTHIASHTIAL Y, 17, $(THGHGH" FH1#-1) , 14 "#444S-1)#D" (" / $1$(-}
AC ZH-QUND"T" (W TS AT ;- $-UR " (M- HASHAN H(BASHTIT64 1S/ D2" . 1) N -1 ATE$4T . HALCSS
0$(16./H " (4$6( " DI6./HA " D$A4-QIATI"T" (L "TS(1"2-5A" (FF, 10, 1006 TSH-OLATI2"TL"#121) , Th . 18244 #4}
($-D"#-SL/$h/$"-6($/ $H1-b, "CH; SSHI(SD ™ (TSAKAT , SLIS("T6(SHOL" #L"S$TH " W41-0 " CH(SAH"t-1("#)}
0 ((S2UTL#% ;STFSSH# 7,$h 27108k @ #7(1; 6714 774 7, Sk AISISOT(10H @ #-T"#T6 "#4% 7, %% 20) , Th .1924%
1(($-DSOTICSH "AkT, $h -DSQIALEH @, $/71-T(.4 ™ (H (. -T"2% -1(BATO(SH "AbT, $h , *-Th /" TS(I" W E, S 1ASHTIALSAY
0 ((S2"TL"# " KAG (T, S(H(TL™ #"2MSAMS) £+ (4 H0+H0% ; H1ASHTIA . )4 " 41(SOT./ S0 , "H1-TI040 " HHSOTL ™ 4
S STESSH- QWL TL"#0L) , Th. 1$24K AR , SISANIGISHO . " A)S(/ T TISH(SO" / ; T T #4, ("6) , ¥, 10,4, " T4
SISOT("H-h"HAY , 254 (50" /7 ; LT HAT (/HSBOLT -4 TH A" (2. 5T ) B " AKT, $HT, (/AN TL 4 D 8$--+
F, $($h7, $h 4132507(18h DS(/1TTICLT . § D2 . b "4 L/ D™ (1"#TH (" 24 144 / " 414 )R T, $ 0" (1$(+ 5762 / ;104
THT$("OT1" #-4C1 4152507 (1050 (S$41#) "%
§

V$-DITSH, $4, 1), 21) , T$44-600%--HHT , $h A" ($/$#71'#$4%$B"/D2$—%"#4%@'#—l4$(" - BH6T6($ID(" /1-$4
7,84/7"0, HSHS" (HIH) 1$H" ; 2544-1(6076 (SHD("DS(7 . 4./ "DDIH) 4147 , 1-4-D"@$H"2- "§-BAAS(HA(* ZHTE "4G$.§
AU HKT, T /6-Th 1 $h "A4(S--$4% 188 " (AS(HT™Y , " (HS--h 7, $H AGLH D TSHTL" 2 "Mk 7, S 4" T H#" ;2844
D"("41) /HE , SRI(-TRLZ 1T TL" 440" / /7 " #2. %, " ($4%; W6/ 5 S(4 A/ TS (1"2-44$- l)#%D(' 05/ -4;$. " #44
QAL (-6, -7, ("1 TL HSMSAT-1#1/8(1"1-441-06-- 4144, SD(SCL" 6-4-871" #1DS(" 447"
7,$%-@"(@17 "AEUCMI2Y28H , 1) HALASIT  HAMTY " C (17 64 (B2SC AT DS(AT (/" HASH Z$1(10- F , 10,4, -
- SSH: "TIOSHSAGH " (7, SSCS2" D/ SHTH" ND(SALBTICS/ " 4$2-51"4AS-1) it ™ CSI-QLATLL"T" (40, $/1-1(1$-%
N, SHF" (UYL, 1=/ "84T -§T-A 1T 30" / $-4SB1(S/ 814611 2/07 T V16T T A4S0
0 #ALASHOSH 1 D(SALOTL™ #-4 "4 GH-SSHH 4T 1 6TH"2-"H (S ;2. 4$-T";20- 47, $H 6HAS(2. 1H)H 4™ /T4 " A
"DD2I" ; 1217 A" (47, S/ " 45281 gy
§

3H-$0 " #AHHADS(, "D-1/ " (SR(T10"2A 07" (7, "THR" - 1) #IALG"HT2 . L/ TN H . 3-Q " DA™ AW ™ CSM-QLATLT™ (4
41-0" C$(.4F , $ISBD2" ()K" O$H0, $/710"2-D"AS-H1-5($2"TSA "7, ST , "Ths/ ™ -THIARE " TH" 204/ 0 , LS
08" (HIH)-TOALS-HAHT , 1-4b4" /" 148, "CSH7 . DI 2. K$/ D" . $4K4™T" $7 iF, 10, ¥ ($/$#71($2 0" /D(1-$4%" A
G FH#-QLATILT™ (41T, SASFISB" /7 D2$-4" Akt ™ #H-QLAT12"T™ (-3 -H"H($-6274 , $H6-$H ™ Ab-6 , 5./ " 4$2-47"
D(" 5 $1#"#-QLATLL 7" (-4 F 6241 "WIS#28" 41T 64D, -1@"2mD$(A'(/"#@$m/$7(1@w($41@71 #-44-60, 1"
A1#17$m21) T 1$24-4"#44($-D " #-SHTL/ $-0h+ICSHT, "Th"# .40, $/10"24-D"0$H-5("T, $(4-D"(-$2. 4D " D62"7$44
F17, % -0 07 ( 0,$/1-1(1$-" F17,5" C"-T6 /" " (17.4 "At 0" /D" 6#4-h s SL#)b #™#1-QU10"T" (-4 7,
"DD2G" ; 1217 5" A-60, L/ " AS2-HETB (0. 1; 50" /$-4-SCH($2 . L/ IS4 140" / DISTS. 1/ D (" ATIQ 2144
"2 OSH-0"28H -(SSHLE)Y SMT(Th "L/Y "TH LASHTIA. 1Y @6-T" /% -QATIT™ (-4 F17,4 " D($-DSOIAISAY



0/ ;11T T ADS(A™ (/" HASH / $T(10-%3HD2"6-13 25 -T("T5) 474" 44($--47, 1420/ 17" TL" 44" 6244 ; $h7"
A$C$27DY " QUL (F CH(-6-% #"TH-QLETIN"T™ (b 2"--1AIQ"TL™#5 /" 4SH 7™ AL(-TH -G(SSH D T$HIL" 2
CQIATI"TT (AT (Y, 16, SDS(A (/" HASID(SAOTL" #-40" 4 ; $1 /" ASHQ " HALASHTL . K 6-1)NT, $hQ " HCSHIL" #'"2%
DS(A" (/" #OSID(SAATL" #/ " 4$2-04

i

3H(SOSHTH-T64 K" A4($--$A4T, 1-402"--1AQ"TL"#50, "2SH) H)YA™ (4247, "HIASHIIAHT , 140" -$ 5SK§ 4 " D4}
14 () "H10-QH122"T" (-4 5 N0 " #-1AS(L)RD " ~17L -4 ™ ARV#) "4k [ 14" @71C™T™ (42$C$2-H($2"TICSHT™HT, $% , " -Th
CISHASH HAY0 " HABATL" #4 ; "HAKSA)$- ($-DSATICS.H "4 "HGS . KA T6 (S ASTS(/ U, $7, $(H"4) ICH#
0,$/71-1( 0" 4 ; SH - QLATIT™ (™ (W™ TS OHSART , SHVHHISCS241-h s G(ISARLAT , SHCMISHASH ; "#4%™ (W7, $2" F$-Th
[H2SCSMAS-H"; " CHHT, ShO™ #ABETL™ #41; "HAHSA)SH " AKT, S, " =740, " $HO" ((1S(-4@" #8 " Th2" @"2IMSH " THT , S
MATIC!T™ (H-17$-HT"HAG(T, S(H (AL TICS2. (SO ™/ 3 LHSHT™h . 19244 -QUIZ TL™ #42L) , THOI#T, $H T, (4, "HA* 1Ak
$17, S(H AT, SHVH) " (H[ 1H2SCH2-12"#ANT™ "SASSDILAAT , Shy "H#4) "DE* AT, b, " -THA" (1" LBA(" /47, SICT2$HASH" (¥
0 HABQTL™ #; "HAIS4) $-($-DSATICS?. 7, SH#E") "1, " O $1B" (1S (-HF 1224, "C$H "441--1D" T$ISBAS--1$#S () . §
CL" #"#( 41" TICSE D(" @%--$-4 3 SA™ ($4 2" @"2AMHE)K "7 7, $h "@71C"T™ (4 -17$-* F, 10, § " 624 1#A($"-$1 7, S
($-D " #-SHTL/ SH HAMASO(S"-$H7 , $h" CH("2SAIOISHO . ™ AT , Sh-QLATI2"TL " #D (" B$--9KNILT, 17, 14D, . -10"22.%
7" TIC TS ANA(IIS(L" HHA™ (1-QLATILT™ (SCH(-B-44 " HH-QLATIT™ (HG2" -~ MG  TL" #$-T" s 21- , SAHTI "HALAAS(SHTH
(B)($--17#4 /" 482-h ES($h 1("HHS4% "#4h C UA"TSAY 6-H)} " 47" ;"-$h "M "006("T$h $BDS(L/ ST
78"-6($/$H1-4 " HTF "1 GS. 1 -DSAT("-0" DIGH 16" HTITIS-H 4" /$2.47, $h <k "#4h7, $=hD" (" £ $T$(- "¢ e8g;
N, 12847, $H<iD" (" Z SIS (H(SD(S-$HT-K " 6™ 71T TICSh/ $""- 6 (S AMATS($2507("#H(SDO2-17 #4147 , $12" 0" 2UNS4Y
VA S04 T 12 TS AN T, HLASHL " H-HI AN - | " G243 SHA T HAG-SA LT KT, SHL6 ;3 (A<D (" /TS
ASI6$H72.4$/D2" . $AK I $I307( " #104-1(6AT6($HA™ /DB TL"#-"&"k¥ 7, $=hD" (" /$TS(H 14 GH# " F#" 47, $h
-D$O7("-@" DIGH(SA- , LATH"H#AKD"DT6(S-47, SH(S2"TICSH- , IATH" AST , $H2" F$-THVHISCSIA " A1 47 , "HIASHL " #THA"
YICSH# "I/ IS(L" N FLT, b ($-DSATHT™HT, "M AT, $H1-"2"TSAK 1" £ 14 T, S C066./% &0, LHSHS" (LM

$H" 1 0$4K GHTFISA)$H A 7,$-$h GS.4 -DSOT("-@"DI1BY D"("/$I$(-H @/ ;1S4 FI7,4 " D, .-10-H;"-$44
$/DI(10"28 ./ " ASIIGH™ F#" KT, $H 1 ($#; ™40, $/10721- , 1ATH/ " A$2'8-Kh7, S 2" FSA4A™ (h($"-"#" ;2.4
"OE6("TSID(SALETL" H-H" AT, SIVHHASL VSCI-HAE 8, " -Tha, $/1-1( %

§

X=F X=Cl X=Br X=l

———

Energy relative to vacuum level (eV)

Ce*? 4f levels VBM
. ‘ ’
-10 ] A, B € {Li,Na, K, Rb, Cs} ‘ ’
B' € {Sc, Y, La, Ce, Nd, Eu, Gd, Er}
9 X €F, Cl, Br, I}
- I

ML Predictions of Ce*® 4fand 5, levels for A,(B,B')X; Elpasolites

#(



K-AL&#1 V1™ KA 1> (BL" #2164 %' 71 7%.4) 1#196) 211%) 2L1"-*) [EW) 2142441%.-4) (#) ' /1%) 21"B#! (U1B-)#1.#48) - ) 4:
$4#2-1'#2! THILL (CRAHHREH2! E-) 2-) AL #)#RA-#/1 +0 M1 RL"- 708 /1 1) 21 *F#/') ;" | HTH./) 0 3.$0%/% -]
1% ($*L) 2/T1 AB#! 1% ($*L) 2/1 it 44*L$#21 h11%42-) 41 ™1 "Bi#l BYh.-241 1B# (-/"4-#/1%) 2! F-'B-) | #%1B! 1.%//1 "B#!
1% ($*L) 2/ MGHMG80) 442101 1%62-) 411" BHIL*) 2L 1'-%) IEW) 21424#1$*/-'-* ) /IF-"BIGtt/$#1" "' BRITHILL (474!
JWHT-*L/ BIN)*F)I/1-)"- =) A1 1* ($*L) 2/1%#1B-4B.-4B 2! F-"BIE. L E%R/TIWASE* 2L 1#21+4* (IWiT 'S 5 F-B!
S/

|

E"4 48/ "#-1("T$7, $hD(SA107TICHHD " FS(4 444 SARLQISHA. b "AkT, $H 4SCH2" D4 02" --1A10"T1"#4 -0, S/ $14 ™
/"7$(1"2-%4"7"-$7%'A%aWW%@$(16/H4'D$4°/4'6'2$ D$("C-G17$h , "214$-4J" (4 ~2D"-"217$-K4 " At 3488w H
7.DSWH02" -4 " A TS24, ( " (4 NGH " F#-01#T120"T" (WG, —$#9A1R1)6($m[AJD($ -$H7-4
"W-6//"(.4 ;"#4%2$C$2%41')( AT (h7, -4 SHT1($H @, $/710" 2% -D" OSB! F,$($%7,$A],'—7 ;"#4)"'D-4 F$($
@ /D61$446-1#)47, i L<‘WY!&(%A6#@71'#"2% F, 1847, $haS(16./7%@71C" 7" (j-H V4 #4% [ 152$C$HD " 171" #-4
F$(SID($41073416-1#) 1, SIASCS2"DSAL/ "0 , IHSUS" (HIH)I/ " AS2-U<SCH("HATS(S-T1#) " ;-$(CT1"#-40" 44
S/ ASHACT /8T, 14 D2 T RL(-T4 I, 12847, $H ; 1#A1#) ) $HSO)1$-4 1447, S 564 V*H2$CH2-4 "DD$™ (42 ()$2 }
@ #-T"HTIA" (0" /D" 6#A-NFLT, B LCSH# , 21440, $/71-T( 4T, SHAL(-Th [ 1H$BOLTSAL-T"TSHSHS ) 1$-4$B , 1; 1Th
~D)HINQHTIC" ("L #-0F 17, 5($-DSOTHT ™47, S 76.($h ™ ALT, SHE" 7L #4-DSOIS-4 " OO6D . 1#)47, 3% 8" #4481l
~17$-%4E , $-SID(SA1071 " #-4" (SHALHSHELT, 17, $H-D"'71"22. 12" 0" 2AMSAN "HAISBISHASA 16 (SH™ AT, SIVH#AR[ 14
F"CHHAGHATL ™ #-* ($-DSATICS2 . HE , $-$4D, . -10"2. 4/ $"#1#)AGN" #4m$BD$(l$#7l 20 HGH#" F#7($#4-4" (81
#'16("02 028" (4 ; 4T, $H(D) ($--1"#4 7 "AS2-HF , 10SHT("IHIE) Y " #47, Sh<h"#Ah=hD" (" / $1S(- <$0 " #44
A26" (14 "#4%1'414$%@,$/1-7(1$-%"($%2"()$2-%D($41@7$4%7'%;$%D"(%—@1#7122 7T (-7, 76) AT (HTE ")
41AA$($#7% ($"-"#-% SHHT, $HA26 ™ (1484 "4 2" O $h VHP 8 &N $#$() .4 ) "Dh 28”447 '/e"WZ'FEB( "% 0"'D76($h
D(" ;" ;1207 %, 12$HA™ (47, Sh1™ 414847, SH VHISCS2-4" ($h; G(LSAULAT, $HQ " HAGQTL™ #h; "#AN""HANT ("#-2"TSHT ™}
D" (KS2BE7( "2 @ MM LT A S 1207 KT, SHOTICT T (HASHTS(-RIH"2 KA m-@l#nzz L HDS(A" (/" HOS
D 1474 " MCISF4T, $4@, 2 (14$-4 44} ('/14$ "(SHD(SALQTSANT™H ; $H7, B4/ " -Th"TI("@TICSH@" /D" 644"
#6/ ;$(4"MF, 10, 5" (BID(BA1Q7$447™H, "CHH"HA"C ™ (" ; 2$4D2" @$/$#7 AR, S 5$%6mv*m)( BHA " HARAL(-TH[ 1
$BOLTSAH-T"TSHSCS2-HSHIHSIFLT 47, 1-% - —$(C"71 "H-SCH(UGH" FHQ, 2" (14SH"#4h; (" /14%4 ™ 2D"- " 217%H
Q2T (40, $/1-T(1S-4" (84, 1) , 20) , AL ; 26$HIHHRL) 6(SH[ &%

§

E,$-$1-16413-4206-1("T$47, $ID " T$#T1"2A" (/"0 , 1HS0S" (#1#)¥"DD(""'@ , $-17"441-0 " CH(HSFL/ TS (1" 2- M
2"O$4,$/10"%-D"@$-4F17, ¥"DD2" 1" #-HA" (#6023 (/" 7$(1"2-%L " FSCH(47 , $-$1"DD(" "0, $-H0" #4"#2 .
;BB H($ " 2UNSAYF , S0 " / ; 1#SAF1T , ISBDS(L/ $HT "2 @TICITIS- , "THC 214" T$ID ($A1071 " #-4"#4ID(" C14$4
DS(A™ (/" HOSHA" " T"HA" (1-6 ; -$ 1 6SHTH/ " AS2-hSH - / $h-$#-$44"'DD2. 1447, $-$h4"T"HAS#7 (184 "DD(" "0, $-¥
77 -QLATL2"T™ (4 10 " 14920 -@SH (LT -h JUKE T, (S 18 M 2O @, $/10"2% -D@SH 77 $BD2" ($*4 I;Kb
Z10("-1(6AT6(ShISHA-NT™H ; $h($2"TICS2 46H#L/ D™ (T"H#THA (14107 TIH)AT, $ID(* DS(T1$-4 * AbTHTS(S-THh " 444 JOK
7,$($h1-4"4D " --1; 1207 .4 "Ab@ " Z D2S/ SHIH)HT, $ ($T10" H-1641$-h F 17, §- . -1$/ " T1@H SBDS(L/ SHT" HSM ™ (7-%
<BOAS--HHB-1#) I/ " TS(1"2-HHA" (/" T10-H " HASHTIA b, 1) , HDS(A™ (/ 1) WS F4- Q1471207 (4@ " 6244D( " C14$H
"§D(" " AH" AHD(1#@1D2$HA " (h&>H" 14544/ 15 (1""2-441-0 " CH( %K

§

§

0
0
0
0
0
0

J =)= M= B8 (M (3 HBHR ) R

#)"



3-5R1)% US 1226-7(""7$- #6828 (4 /" TS(1""2-4 " (B4 ALAS(SHTLI"TSAY ; ¥ $BT($// $h SHCL( 4/ $HT-4 (411" #%
07 (("-17#4,1) , 4TS/ DS(T6(S1 4% , $" THA2EBHT(" -/ 61" TL" H4STONU<STIH) 16DI-60, KSHCI( " ./ $HT-4A" (4
7" TS (1"2-0$-TH) SN IR ™ "2 AT ™ FI0™ " DHF LT, W$67( " #SBD ™ -6($0" 1t SICS( . ISBDSH-1CHH " #41"00$--4
14 " ATS#4 21/ TSAS RE(T, $(/ ™ ($14 4 2" Th "AKT, S 16$-T1"#-4"" 5 "6Th /" T$(1"2-4 4$) (4" TL"# I$0) % , $216./%
$/ 5 (IS SHIH( 41" "QTICSHE"-T$hA1-D " -"XKHA$" -4 F 1T, b2 " #)NL/ $-0"28-HE , 14/ " CS-H#SFH/ TS (124
A$C$2" D/ SHTY " #AH-$(T1 " #ISBT(S//$2. 4-2" FHIAT, $#6025" (4#46-7(. @™ /D" ($447" A" (1$B" /D287, $4
/10" #ABAT" (4 1HAB-T( b " (4 "$(" -D"O%H LHA6-T( . % +STIH)S DS(A™ (/" HASH(SLPC" 476 4" T A* (4 #6028" (4
77 TS(1"2-40" 4 ; $HCS( . HSBDSH-1CSID( "D -17L"HHE , $(SA™ ($4 $0"'6-$1/0, 1HSHS' (#1#) /" A$0-4($2.
“HAUT 1T L4 1D " (7 AT T 41-06--% SBDS(L/SHTH D2 R T, "Th 14, TR T HE, " " -S4 SBDS(L/ $HT"
QT HAUTL™#-h 174 ($A60%H 7,84 #6./ (4 "#AY 0-T "Mt SBDS(L/$HI-H F, 1084 $#," #@1#) D$(A" (/"#0$
JSBD2" 1771 HKY" 44 (SAB0 T BHOS(7" 17 . 1" #AKL/ D(" CLA) H6HAS(-T"HALH) 1ISBD2" (“TL" HKUE , 1-4-$071" 44
15 A"06-$4% "4, "Fh 77h )STh L-"$#" "#Ah /" ($h " 10>" SBDS(L/SHT"2 47T"% d#$h "DD(*"'0, Y 14
0"/ 517" ("0 SBDS(L/SHTTL"#4 10, D(*460%1 ™ 2" #6/38(: "M /11 I6(ISA: -/ DIS-h k" (1
$BD " -6($t"#AD(* DS(T. 4T$-1-0& WL T6(IN"TL"#1I$9) ) * LY BA(* ZH1(" 411" #" H3<E &H-1N$4h-" / D2$-47"4
—6;H—1M$4%—"/D2$ K"#4WD('B $-T-R$9) 0/ 627ID2SH ; $" /1" #-4"-"D(" B 44" (#$67(" #$BD" 6($%K% 'C$t
9 /T THHBEIS (1 /T (8-87(B, A (1 /4 490450 BOT T A FITAT"S " (T8
"6t /L 7"2“/6@ RLI6144D " FAS(I#4k-"214%, "HAH)(" 1 "T--SIHA(ICIH) W/ 10(" @D *D( 7104
LA ST T-H S B SHCL-L A, 1), 2. 46T /TS ANFE T (GR2" F QLT 1) (8772 H($460$4%
S UTIOSHSAG-HT"4"0, ISCSHT(62.4, 1) , 2. ISAASATICSIASCS2" D/ SHTHA . G254 AOA2$" (/TS (1" 2-0%
(

340" 4 S-SSHIA(" /1, SIS/ D2S-HA1-06--$Ak- "I (U 3 T L) ) HIALD"HTE" /7 " BHT-" AYSISCET, D), H
16207 KA T"H1-4$--SHT1" 2T §$#" ; 295 &>H"' DD 1" #-5A" (/" T$(1"2-4 4$C$2" D/ SHIH AHSH "MT, $4 ./ " -Th
SBOLTH)ID " TSHIL " 2" 6(BS-1A" (("#-A" (/"TICSH" / ™ BHI-4" MA"T"SL-4HT , $H" (34" AY, 1) , 17, (*6) , DETRILEKS
$BDS(L/$HT% LES SBDS(L/ $#7H (SAS(-H 774 "DD(* "0, $-4 F, $($h "4 " ) STS44 SM™ (Th1-5 /" 4$H 7" A" 064 "4
T OSH" /T BHT-E T AVAT AT SIS (-4 T DD T -$AKT T " s T L) VAT, T L-E /" ($4 606 (" 7$WJ$9)9*%
J1) L SCALASLT K8 (47 ™ (SHSD(S-$HT"TICSH" AL 414" DD2IA"TL" #40 " #A1TL " #S0) 41#H " DS("H#A " KKLEL/$T, " 44
7.D1G"2. 4-"0(IALG$H"0O6("0. k" #44" DDA 1" #4($28C" #SH 1#M SIS (4571 ($14T 4, 6) b
7, THI(AS " MK T2 -80S --" (KL S(SHESHA™ @6-4 447 "4 (" "4bLEX"DD(" "0, $-40" / ; 141" (1"
HAYET# /6481, " 49377, "6) 1T, $-$4"DD(" "0, $- W"($A1($2"7$4* 0"/ T (1B ST, T AT 6
@($ TN HAND, " (OIS () $h KD /D 171" #-HSMIOISHTL K, 108467 #" / " 6-4/$7, " 4-4A" 06-4

6T /TN, S L #T, $-1-4D(" 05—~ 1), " (OIS (IN"TL"#44" " #4K " DIL/ I TL™ #84-T$D-HIAKT , S/ TS (1""2-4
4$-1)#40.. 02541432 1251 )$T, SELEW/ ST, * 4-50" GDISHATLL "1$2. " 4&SHHH/ G2TIDISHE" . #0216 41H)
7,("6), 17, $4"DD2G"TL 4" A& SHHHIIKIO " #7(" 221447, SKSBD2" ("TL"#4"AY, 1) , 47, (*6) , DETH-D @S "4($"D, §
" OSTHDS(A" (7 "#O$H JLIKE 67" /1)@ " ZDISBHA TS 42 . ~1-4 A JILIKS / * A2 ($-B2H)YH A T 7"
"2 08h (D14 D(SALATL" #4 A" (1 GHAS(-T"HALE)Y "#4% "DIL/ZIN"TL" #9% SH 7,14 -SOTL"# F$h 43-(1;$4 7, S
"DD2LE"TL" 44 " AG " /3 1T (12 LEK SBDS(L/ $HT-44 1HEIG AN ™ ) SHS(" 2 1AT(" ABETL™ £ J<$Q% VOUKH "#4
787, " A-5A" (1D(" 0$--1H)h I<$A% V9akH 75-TLA)h J<SOU VKK "H#4% @, " QTS (IN" 71" #4 J<SQ% VOVKHS "#44 T, S
A41-06--47, $4) (" F1#) 4 ($2 7544 ALS244 ™ AY"6T"#" / " 6-4SBDS(L/ $H1-1I<$A%VILKI NS47, $#441-06--4 4GS §
S IS, #727) AT (K0 7 3 14T (1" L EXSBDS(L/ SHT 20" 2544 " OTICSHIS" (1) § #4746 -$H 144
ASIS(/ 1Y, $1" DL/ " 28" (@, A" (" O ST/ (1" 2-HI< SAHVIY KD
§

#*



J6TOIL-$U GO, *—(§*("* A", ~8$*%,&: (HML+%h, A+~ $H(

b
E,$0) """ A0/ S 17" ("2 DD(" 0, $-41-4 (D142 40 " DSATH HAK H" NSHA T L 10, 1" ($/6271C" (1" T$
HAY 1) HALZSH-1HTIN 5T/ 10T (10 "DD(TUA, S L UCSE ($SH# F14$2.% $/D27.$4% 1 1, %
D," (/" 0$6TL0 " HI#46-T(.HE, " 6-"#4-4 " MD TSHIL"HT" ()$THQ, $/1-1(.HQ " /D" 6H#A-#SSMT™h; $10($" 7544
“HANS-TSAMA" (1 2')1@ 2 '971C1T . 9%N17 7, $HATS) ( 71 AT ;TG . -T$/ =T TL-TIE " HSBDS (L $HT" 2
“HALS T ASHE)L/ ST, T A HARANT k- T AT (BT T 2-H0" 7 1T (1L (M (- T, $- 10797, T A0
- $46-$41A" (( 'D144 @($$#1#)'&>9%5#%7 $%A1$24m V4 7$(1 2-4-ISHESTE" /1T (I'N L EVSBOS(L/ 847"
A$-D)# "4 1 SSH# $BD2 ($4%A (4 ("DI4Y 41-0"CS(.} "#AY DILZINTL"#4 Ay /" TS(1"2-% V1) $TH "
48/ " #-1( 7$4m NAST, TN, TR S TS50 " H-DBTIS(1#)HASD " - I11" 4 #AND , . -10" 2% /" Gl#)m7$@ #116$-4
A (17, 310" (280 H1, $1 WU TS TS(1 - -$/ T 164 Y 1) 21) , 784840 " CS (1L ) S

"A210"/1"H#UDD [IRL) 6(SIYKHUACK "/ D2S-10 "#7" THL#) M IMS(SHTIO" / s 1 TL" #-4-1710, 1" / $T(1$-""#44
43D " 171" #4-$ 1 6SHOS-IES($H) SHS( IS4 AN, $1-6D$( " #460T1H) 112/ -4 MiB1<(5"56di " #4ip 8" 56!
FS(SHIASHTIALSA" G 1 "#1$2- 441 STh "2k ($D " (TS44 " 67" /" I$AK D" /7 ;1" T™ (1" K /37, " 44 6-14) 4 $2807( "4
;$ /%$c D" ("TLHIFLT, b/ 621D O ST " L #T, S-INSHHAYE , " (DTS (INGHT, 1#HA12/D "D, " (1 (" (18-}

"MBDIT I [ WNIAIAS(SHTI6./ 1#S-G8#11G" /D" 6#4-KE , $i( 'DIAI-B(S8#14)1M" /D" 11" #-0841"1, )
41—@'C$(.A1 MHESEH(SAID, =D, " (4P snyar Blurr(r>"s1s 4+~ B P, 10, /o$B 1 17-4-6D$(1" (416" #76./%
SAIGISHO. "W E,$) C"-Ts 4'T"-)- Sh)SHS(TSAY 1.4 0/ ;1T (12 SBDS(L/$HT-4 )SHS( IS @204 A” (Y
"ACTHOSAMAT 2 IO, "TH D (" 0%--1T, $HA" T HAD) SHS(TSHSFIGH " F2$4) U5 " 6D21#)°/&>WF17 !
0/ ;147" (I"BLEASBDS(L/ $HT BAS-1)#4 , "4 ; SSHSBDL” (SAIHT, SISHAS"C™ (1" 1SAASATICS2. 4$-T" ;2
@"/D"- 171'#HD('D$(7 W($2 7L #- , 1D-1"H#AY(""DL142 MASHTIA . S FUBHOTL #"20/ " TS(1"" -0 B -HSIS T "146 - $4%
7 $%/$ - IATH, S (H&SH"2) " (17, Z7HA™ (7, S #H7, SHA. K42 ~1-h" ASVH(" . HALAA( 7L ™ #8440 (($2" 7544

M,$m@'/D 7L #ANTUWE , 1-4"DD(" "0, h2$44TTHT, $HLASHTIALD L™ #4 " AHOVQ/H RSy 5 " & "4 -7(6076($H

F 10,4, "FoT S, "84/ YHSTION #1-"1(D. PHHE, $-$H AL/ " 47T, $(1-6005--$-4 , "CHBALEY
SBDS(L/SHT"TL" #4% @ BDISAN T 4" T "2 TI0-4 D" (T1062" (2.} 6- T &> 7" 14 ($0 " )#IMSAH "4 " #S S
-QISHTIAGY"DD(" "0, 4T ) SHS( TSHSEGH" F254) $H #4K 0025 (TS /TS (1"2-41-0" CS(. 4 %L " FSCH(*
“DD2. W4T, $-$h#t ™ C2t LES SBDS(L/$#7"24 "DD(™ "0, $-4 7747, $AI$244 ™A #6028 (4 /" S(1""2-4 ($D($-$#71-4
"A4171"#"2-DSOIALGHE , "1$H) S-HANTS(/ - ML HOA  OT6 (L) HTS-THE) T HANE , " (TS (IN"TL " Ok
§
i

0
0
0
0

0
0

'



R)6($YJHE , $1=6#6 aksUbb [ 6" CS(s "4 210°/1° 9“/3%UacH/$/ $( SR (AT (167848 5 4O H
-DETIS(1#)4 44/ "-GHI$ , 11 6$9* Gt
§
§

Ji561@, . OASOU*0 . 9L OS(L* "+, — . ($+"9— NO+H((
§
34 -TUT$44 "5 TCHH T D(S-$HT FIT, 144 7,8 06(($HTH #6028" (1 /TS(L"2- D("@S--H)* TS-TI#K "4
0, " ("@TS(IM"TL" D" (" 41) ZHTI-CS( . K, "LSH) )T ID(" ABASISH " B) , AT T T HSH" ;2847 , $16-$4 Ak
"D 104774 GOSLS( TS/ TS(12-4 41" CH( 4 HAY 16" IAIG"TL™#9 L T FSCH(42 78247, $(SH , "-h ; $S#4 ™
($—6()$#@$%'A%1#7$($—7%1#%LE%@'/;l#"7'(1"2%D('@$—-1#)%7$@,#1I6$-%A'(%-7(6@76( LTSS T
1506317 AT, SHSOSHTHATIS(S-THAR ™ /D" -1T1"#"2 10" /D2$B"0" . 5B #"578""=" Gh< /$4" AT , $-$1
150, #116$-40" 6244-1)#1ALQ" #72. 1" 0OSIS( TSHBE2S" (1 TS(1"2-14SCS2" D/ SHTH; L ISH" ; )T, $4/ " DDI#)
"M 2"(O$k @ /D7 -LTL"# "#4% D, "-$h AS2A-H "HAY ASIS(/14$h D("DS(TI$-H ($27$4 174 D, -k -1 1207 4
/30, #1072 (5-D#-$H1((ALTLT H AR ™ (-1 # ($-1-THESHE , $4/ T -TD(" Z1-1#)4,1) W1, (*6) , D6TH
D("@$--1#)1$0 , #116$-1A" (W6@2$" (1/"1$(1"2-4($-$"(@, 10"D" ; 284" AID(* 46QL) 22" . -4"TH("1$-4" (4$(-4"Ab
7")HITI64SH, 1), S(HT, "HO6((SHT-T"TSH™ AT, SH"(Th"($h; (I$K2.1-6.7 /" (N$4% , $($H#" / $2. 40" DI4I3 0" .
O("7"7. DI JOBOKE "#44 0" / ;147" (122105 (" (1$-4D(* 46044 ; .§2"-$(4 "AA1TICSHJ) ("41$HTh "#4} ; 616K
A1ANG-1"#4/ BITIDIS-H" 45T, 1HHAIL/WASD ™ ~171" #HO S OH-1" 44" QOSLS (1S40 -TH) (" 21H) *, $" (8" T/ $H7™
"= /DISD(SD" (MTL#DD(" "0, I, 10, H-CH( 1712 (417 H(8) 62" (4" .4/ HON " QTB (1) ; 6T4T"G$-
“ACTHT)$H " M-DSOL 0" -TH) N HAKSISH (10 %4L-0, " () $/ 0 , L) T H(""D142. KD( " 460$4./ 62T1D$H ; 62}
"0 LT, SALMS(SHTIA™ /D" 171 4N, 1847, $1) LA D (" 0S-- 1) 1L/ SHI-42$--47 , "4 " K™ (4$(4" MY
/") #6487, 1-"Q0S25("ISAD(" 0S--1#)HISE, #LIBSH, "4, 4" AC HT" ) $4" AD( " 46014) 4 626H"2" . -HF 17, §
7,$1D" -1 12074 "M, " (" OTS(INIA)-T(6QT6 ("2 " T$(1"2-4D( " DS(T1$-4-60, k47" 6) , #$--*4($$D* 1 BEE™
ST0% 5"/ ;147 (12205 (" (14" ($4D" (11062" (2. 4 6-$A62 "-4T, $ . $#" 5 294 02" --10"24@ " (($2"TICSH /"0, 1S
0" (#IA)E"2) " (17, /K" SES" 47, SKSBD2" (“TL" #47 AYT, SI6#4$(2. 1H)D(" DS(TIS-1 UL " FSCH(7, $. W4
TUHA" 06-4" 1T, SISMSATI" MO /D" -1TL#("T, $(4, "#L/10("-1(BTB($4"21 , " 6) , 1/ 18( " -1(60T6 ($H-1G#" F
T K- 1)HIAIQ"H2. " ASETL/ " TS(1"2-4($-D " #-$HT " \SBT(S/ SISHCI( "/ SHIH
§
1V 1AAG-1"#4/ 627ID0S-D (" 4BASIA™ / ;14T (1" 2N) (“A1$HT-h; 0" FLNT, ($$4™ (4 " (S $T"24; 27 0G-4T"h; $



D2" QS 4414~ "214H-T"TSHALMB-1"#" 24 "#T BT, 10, h$H" 3 23-47, SED(" s " AY, 1), H (4$(4"2" 4~ . 18/ -4
-60, §"-4553-HIF1T, 1" #Sh-" /D2$! T HL T ESCH(HA T 01 61-171" #(S 1 61($-H2" 024" 4k AISHTL/ S
0" #-6/1H)0, " ("ATS(IN"TL" TS0, #LI6$-4T"D(" ;$10 " /D" -171" #"22 . HASDSHASHTID (" DS(TI$-4 " AATS($-T
HAKT, $H0" " /D 7L A THO T (T 2SANS " ST (1) (M ALSHT-HE - T S T S AN LT,
7, HHALLZE ASD " 171" #0A(" /5 / 6271D2SH /) HST("#4 -DBTIS(h-" 6(@S-"" 4 "-h -, " F# I R1)6($H ZUE , $-$
0/ ;1T (15 (" (18-, A0S $4%7,$m71/$%#$@$-- (AT 4$BD2" ($47, SSHL(SI5 531D, "-$HA1$24
%'(4$(-%'A%/")#1764$%46$%7'%7,$1(%)($"7%@'/D'—171'#"2%@'#7('29%N,$($"-%@'/;1#"7'(1"2%7,1#HA12/°

" (SHES24- 61154 (47, SISBD2" (71" 44" AYQ ™ /D" - 171" #" 4" HAKA( . -T"B-1(6076 ($HD, "'-$h-D" ASHLTH-16#028" (
", $. 40" 4 ; SH6-$AHT "HHCS-T1) TS/ 10( " -1(6076 (SHD(" DS(11$-4($2" 71" #- , ID-H 7 SHALLZ " (SHHAS
/1@('/$7$( 17, 10GH"Th./ " -TH"#AH0" /D" -$4% " A" # ) ("TH-0E , $(/ "2 HHS" 24 " A7, SHALLZ -4 , "CSh ; SSH
"TI$/ DTS4 ; BTHITH-E6HAIS" (AN, $(/ " 4 . H" /10720 4-1" 3 284D, "-$-4@"#4; 1@ , 1$C$4" G5 " 71 (1
Y (U AISHI-HE - " SHT TS AN L AA1TICS/  HOA @76(1#)%6 1#)ID " FAS(4; SAMA6-1"#/$7, "4-"" (4
A1(SATHSHS()  HASD ™ - 171" H LA 42 "-S(h$4) LHSS(SALHSTH - , "DI#)HI>~ 2<KH"DD(""0, ' US4 "#1$B" /D2
46(1#)17, 8> P<D("§3--"DB(S1" (D($//1B$4:D" F43(:; 284t (SIT( H-AS((SAMAT™ T, SHATS(OTL™ 4400 ™ #$
ARS8 /N, (M6) , b MMRS-HELT, BT, S, DK AR ((1S()"-IHE , $H2"-S(HA" @"24D " LHTH-H"THT, b ; 61244
SB(A"OSH AN ("AISHTIO A s ST ;T THSAN ; LHCT (L T, $D T FAS(HASSAT)H(MTS-4"-4T, $4 5 6124K) (" F-%
L*FSCS(h 7,14 /37, " 4% -BAAS(-H A(" /47, $4 ="/ $h 2L/ 1T TL -4 "'-4 A1MB-1"#) /6271D2$ b1 15/ A
h

h

= = =

[
[/
{
[

=

0
0
0
0
0

\\

0
0
0
0

0, " ("OTS(IM"TL 4 TS0 , #L1 6$-0F RIA"22.4 /" (S (SOSHT2.4 7, $h >"><%- 8%, S 6-$48 7 D(1HT
//BUIDISY (" ATHE™ /D -ITL" D5, "/ " )BT B-4 BG4 UG 1#)!#“’! ", 10"
"ATAS(SHTIE" /D" - 171" 4 - AN FTID(SHE 2L ; 7$40D'F4$(AA$$41#)M 1$-4"0" EHW, $D(" 0$--14))
ATSH-A "M H0" /D -7 "WIS(H" "HIRIE" 2 ; 6IGHA" /D" 171 4 1-4 Th 5 =44 "4 (1CL" S
F$1), 7541 CS(")SH™ AT, $1D " FAS(ASSATH) (" TS--1HOSIC " 2" TI2M" TL " #4D " FAS(-HASH-17 . ¥"#4k- , "DSTL/ S
"M ALY, TH LA T, $6 29 (5 DT, M 2"-$ (5 AT 06" 2"-$(5 D ES(h , 70, % -D O™ $70% D24 b (" 2%k 1 7, 4
1" (D" ("TL" 44" AT, $ID " FAS(-HLA4T, Sh/STH&SH"D) (17, /7 -40"#4; $H6-$4HT "4 " DILZINGHT , $ID " FAS(1ASS44
(IS4 C-0 "0 h@" /D" -1711"#4 6-14)h ("D14% 0" /D" -171" # -Q(SSHIA)Y F17, 4 A" (HIH-T"HOS™ W-176% >"-$(4
SHAGO$48($"G4" F#1<D$A7("-0"D. - *%E , 1-4730, #1|6$m 4D (71062 (2.4 TI("@TICS "7, $D(* @$--14)Y
T/ $H1-4" (AS(-1" AL/ ) HITBASH" TS (T, "#T("AUTL" #"2"DD(" "0, $-4"#4ID(" 460$-4 ; 62GH"2" . -44-60 17, " Th
G$.4-7(676("2D( " DS(TI$-H0"#4; SHHCS-T1) " TSANL " FSCH(H HSHSSA-7"4; $10" (SACILAT("#-2"T1HE) Y $-627-4
“HT L $-$10" /D" -1TL"H-1"; 62GK/ TS (1 2-46-SANAHE02$" (1" DD2LE" L " #-4; $0"6-$4; 62GID( " 0$--14) 10 624%
- S BUISHALAAS (SHTNBAA1TICSTSO , #116$-1" (SHESI-BLTSAM " (HAH-1761D (" 0$--4/ #17" ()M, 10, Y6"#4; 4
"DIL/ZINGAY "HHT, $HAD. § 6-1)% &>"-51-80% L " FSCH(* 7, $h ("DI4% @™ " 214k ("T$h "--"01"T$4% F17, 4 Z$7"2
D(IHTH) S 0($"TS-ALHSHASHA(11105 / 10(" -T(60T6 ($-* 1 BLISHALAAS(SHTHA(" /40" / / $(6L" X' 22' “HE"}-"2C$H
7,1-4D(" ; 25/ 4$HT1($H ; 61244D2 1$-HF 1T, 47, 3 D(1#7$4m@ 6D #-4-TI24" 77" , SAKT " KITHE" £ ; S, * /7 ") SHINSAY
A% LS THI(S"TSAY 1 2" )OSk CUE66./% ™ (4 THS(T )" -4 AG(H"05-% 0" --1;28h $2$/SHT"2 C™2"TIM"TL"# ™ (4
THTS(AIMG-1"# 17,47, $h 3 6124% DI"TSH #SSAK T ; $h 7 "GSH LT ™0 00 " 6HTh 444 @ "#1(" 22$44 T"H 7, SH SBISHTS
D"--1;284 46(1#)4-60, § "HHS " WH) B3 "M T, $-$§ LEYTSE, #116$-50"#7($/ $#A" 6-2.4 1H0(S"-$4 A6 (ST
#6025" (4 /" $(1"2-4 D("@$--1#)¥ @D ; 14714 7" m)$#$( 7$% W2 OSH" L T GHTE A T ACT ZHTS-TI) AN
0, " ("OTS(IM"TL 4 HAYE" s SHAG (T, S(ISH , "HOSAY; h&>H" DTLZ N TL " #9¥
§

b
N

0
0



design, combinatorial deposition, processing

complete temary and binaries ML ~ cross-patterned library  multilayer approach
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