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TLSXSHRHYGIH GLERKIWHIR XL 1 STXIGEP TVSTIVXIIW SJ XLIVQEPP] I1ZETSVEXIH
EW84WI94WF54 JIPQW

Veqgeoerxe Renol Evtnle Nenrd L2 Zevhler( Znrsh? 12Q0 V2 Keriwer) 02 W2 Werkyrrn Jirhne-

E146; ;

TLSXSIRHYGIH WYVJEGI TEXXIVRIRK SJ TSP]QIVIH] I XLIR JIPQW
leere Zeteezyswvil E2 Tvmgeknl Q2 Oenzspe ,Jnrperh-
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E146<9

IRHYGIH ZSPYQIGLERKI ERH IRXIVHIJIYWISR ERXIGSVVIPEXISR IR WISEW6W7 RERSPE] IVIH
WEQTPIW

Znoxsv Xeo«w ,Lyrkev}-

E146<;
WYVJIEGI VIPITIJ QSHYPEXISR TLIRSQIRE F] PIKLX IRHYGIH IRXIVJIVIRGI
Ykmw Kiviriw ,Pexzne-

482 IPIGXVSISTXNG TVSTIVXIIWERH ETTPIGEXISRW

E144<5

XVERWTSVX ERH VIGSQFIREXISR SJ TLSXSIGEVVIIVW YRHIV TSXIRXIEP JPYGXYEXISR IR
XIS\ WPQW TVITEVIH F] VJ QEKRIXVSR WTYXXIVIRK QIXLSH

Osng In WeoekyglIn) 02 Wingeoe{ el |2 Lexereoe ,leter-

E1457=

SVKERIG RIEVIIRIVEVIH TLSXSHISHIW GSRXENIRIRK E [MHIIFERHKET TSP]QIV ERH ER R1
XJTI HSTERX IR XL1 EGXNZI PE] IV

Reson Slrernl 02 Reoemqel 02 Ferhs \leter-

E1465<

JPYSVIRI HSTIH MIRG S\IHI XLIR JIPQW HITSWIXTH F] GLIQIGEP WTVE] 1JJ1GX SJI XL I EKIRK
XIQI SIXLI1 WXEVXIRK WSPYXISR

Qeuvne hi pe Py~ Spzivel E2 Qephsrehs ,Qi |ngs-

E1465=
TLIWIGEP TVSTIVXIIW SJ EPIHSTIH ™MRG S\IHI XLIR JIPQW HITSWIXTH F] GLIQIGEP WTVE]
Qeuwie hi pe Py~ Spzivel E2 Qephsrehs ,Qi |ngs-

492 RSRPMRIEV STXNIGEP TVSTIVXMIW ERH ETTPNIGEXNISRW

El44::

IRIPYIRGI SJ IPIGXVSR IVVEHIEXISR SR STXIGEP TVSTIVXIIW SJ PERXLERY QIKEPPIYQ
XERXEPEXI GV]WXEPW

Rire W2 Os~pszel E2 Q2 Qywepnr( E2 E2Qywepnnr) R2 E2 Wngnr ip ,Vywine-

E1458=
GSRXVSP SJ QEGVSWGSTIG VIWTSRWI SJ VEFI SWGIPPEXISRW IR E UYERXYQ HSX IRWIQFPI
Qnwyxeoi Wexswln) Q2 Oynvesoel 12 lwlnlLe}ewid 02 Eoeleril R2 Jegeqsysi 02 1gel Q2 Weweon Neter-

E14677

STXIGEP PIQIXIRK TVSTIVXIIW SJ RSZIP GSIN GYIMERH HSYFPITHIGOIV PYIIMI
TLXLEPSG]ERIRIW

Jyp}e Fekgn W2 WetheqO 12 Jmge~0 L2 K2 Jekmskpyd E2 Ipgepd F2 Wepnl0 S2 Fioevskpy ,Xyvoi}-

El46<=

IGSPSKIGEP GV]WXEP KPEWW JEFVIGEXIH JVSQ XLEWERH VIWSYVGIWHSTIH [IXL MVGSRIE
Tnwyxxm Hevevyxered O2 L srinr0 W2 Tsrkoveter ,Xlemerh-
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4:2 QEXIVNEPW ISV STXSIPIGXVSRIGW ERH TLSXSRIGW

E14448
WIQTPI JEFVIGEXISR SJ ITS\] RSZSPEO VIWIR STXIGEP [EZIKYIHIW SR WPIGSR WY FWXVEXI
Zegpez Tven~piv) S2 P}yxeoszl 12 Lyxxip) N2 Wenvoszel N2 Fevrel 2 Nivefio ,G~igl Vityfmg-

El444=

TLSXSGLVSQIG ERH PYQIRIWGIRX TVSTIVXIIW SJ LIXEV]PLTHVEASRIWERH XL IV
QIXEPGSQTPIN\IW

Wivki} Qipos~}svsz2) 2 E Feveglizwo}) K2 R2 Prtyrszel I2 K2 Tivzszel Il R2 Prtyrsz ,Vywne-

E14457
JEFVIGEXISR ERH GLEVEGXIVINEXISR SJ GV]WXEPPIRT GSVI STXIGEP JIFIVW
Ishr Fepexs) W2 Qswmi X Leonrwd T2 IsH G2 QgQmpird V2 Wxspir0 V2 Vigi , YWE-

E14475

GSRXVSP SJ TLSXSPYQIRIWGIRGI IRXIRWIX] F] LI ZETSV WIPIGXIZI IXGLIRK SJ TSVSYW
RGIWIWIS\ WXVYGXYVIW

lizer lirhyxr}n 22 Herlos0 22 Fvexywl 2 Pwszwo} Y W2 ~psfir0 02 Qnglempszwoe) 2 WHitipez}n ,Yovenri-

E14487
WQSS8 RH7/ GV]IWXEP> ER 1JJIGNIRX QIHIYQ JSV WIPJIVEQER PEWIV
Pryhqme lizpizel Q2 Hsvswlirosi W2 Zewp}iz20 T2 Posz) X2 Fewniz ,Vywne-

E14494
SR XLI YVFEGL VYPI ERH HIWSVHIVIRK TVSGIWIW IR EW6W7 XLIR JUPQW
Ilsv Wxyhir}eol Q2 Overngigl Q2 Q2 Tst ,Yovenri-

E14495
WXVYGXYVEP ERH XIQTIVEXYVI HIWSVHIVIRK WXYHIIW SJ GY - TWON WY TIVISRIG XLNR JWPQW
IsvWxyhir}eol 2 Jy? lI~enl E2 E2 Glsqsp}eol Q2 Zsvs Ixel 2 Qexspir ,Yovenri-

El44:<

PSGEP! ERH IRXIVQIHIEXIIVERKI WXVYGXYVI SJ EWIWI KPEWIW F] ERSQEPSYW\IVE]
WGEXXIVIRK

Winr}e Lswsoe{el 2 S10 [21G2 Tmkvwnq0 N1 F2vew) R2 Fsyhix) W2 Qeqihsz) T2 Fsspglerh) W2 Osleve \Neter-

El44;5

JSVQEXISR SJ EPTLE ERH FIXE TLEWIW IR TSP]JPYSVIRI ERH IVIHIY QIGSQTPIN\
GSRXEIRIRK TSP]JIJPYSVIRIW

Xemy XwyFsn0 L12 Win0 U2 ~“esi [2 Lyerkd ]2 Reoern ,leter-

El44;:

RIKEXIZI VIIVEGXISR TVSTIVXIIW IR QEKRIXIG JIPQ YRHIV JIVVSQEKRIXIG VIWSRERGI
GSRHIXISRW

Xes Kirk0 Wsrkpr ~yerk0 lnefn Glir ,Glnre-

El44;;
RSRVIPEXNIZWXIG VIZIVWIH HSTTPIV WLIIXW IR RIKEXIZ IWRH I\ QEXIVIEPW
lnefn Glir0Jer [erkiXes Kirk)Wsrkpr ~yerk ,Glnre-

E144=9

GSQTEVIWSR SJ WXVYGXYVEP XVERWISVQEXISR IR FYPO ERH EW IZETSVEXIH STXIGEP QIHIE
HYWVIRK TSP]GLSVQEXIG ERH IRIVK] HITIRHIRX QSRSGLVSQEXIG IPPY QIREXISR

22 Qmwel V2 Lspsg 0 Q2 Ziviw) Q2 Zpgiol E2 Wxsrwon ,Yovenri-
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El44=<

RI[ LJFVIH TLSXSGLVSQIG QEXIVIEPW JSV STXIGEP W [ IXGLIRK

Erhvi} E2 Olshsrszl E? 2 Petxi2d 02 2 ~zi~hnr( E2 Jy?2 Pyonr0 R2 12 Fipiosz) Q2 E2 Jsqnr0 22 12 Wi zixwo

W2 F2 Fvnglonr0 H2 Jy? Riospirost 2 X Ve~yqs2 2 E? Feveglizwo}) W2 H2 Zevjspsqi izl S22 Hiqgnre ,Vywne-

E14548

IRIPYIRGI SIXLI S\IHEXISR XIQTIVEXYVI SR TLSXSPYQIRIWGIRGI ERH IPIGXVIIGEP
TVSTIVXIIW SJ EQSVTLSYW XLIR JIPQW WIGL>S / XF

W2S?2 Ksvhniros) E2R?2 Re~evsZ) E22 Vywezwo}) E222 Zewnr( Jy2 2 Ksqirnyol 2 W2 Pywiros) W2 Ewlso , YWE-

El1454<
XLIR JIPQW SJ PIRFS7 GVIEXIH YWIRK PEWIV HITSWIXISR
Tezpe Rioznrhsz«0 Q2 Nipfriol X Osgsyviol i2 Vigqwel ,G~igl Vityfmg-

E14554

GSQTEVIWSR SJWTIGXVSWGSTIG TVSTIVXIIW SJ WPIGEXT ERH TLSWTLEXI KPEWWIW HSTIH
VXL VEVI IEVXL ISRW

Fperoe Wzigszel T2 Rioznrhszel 2 Oyfigiol T2 W~sxos{wonl i2 Sw{ephl Q2 Qnoe erh 2 Wewosze ,G~igl
Vityfmg-

E1456:

TLSXSWXEFIPIX] WXYHITW SJ RSRPIRIEV STXIGEP GLVSQSTLSVIWIR EQSVTLSYW
TSP]GEVFSREXI

Wxijeer Nerwirw K22 Q2 [mpmeqwl QR X X Hs( 02 Jewew W2 K2 Ve}qsrhi Q2 H2 L2 Flyn}erl R2 Hirxsr
,Ri{ "ieperh-

E14574
STXIGEPP] XYREFPI HIWJJIVEGXISR KVEXIRKW IR TLSXSGLVSQIG TSPIQIV XLIR JIPQW
Kverx [mppeguwd QR X2 X Hs0 E2 Quhhpixsri W2 K2 Ve}qsrhi K2 [ir0 Q2 H2 L2 Flyn}yer ,Ri{ Nieperh-

E14579

\1IVE] IWWVEHIEXISR 1JJIGX SR XL I STXIGEP EFWSVTXISR SJ HWI5SI\XI\ RERSGV]WXEPW
IQFIHHIH IR FSVSWIPNGEXT KPEWW

Ty} E~Irnyol Q2 2 Tviqgeol E2 Q2 Wspsqsri 2 Q2 Ovewnpnr ixw) 222 Pstywlerwo}) E22 K

E1458:
STXSIPIGXVSRIG TVSTIVXIIW SJ QIXEP SVKERIG JVEQI [ SVOW [ IXL NRGSVTSVEXIH H] IW
lere Teroil Q? [evo ,Kivger}-

E14595
IRJIPYIRGI SJ WIPIGEXT KPEWW X]TI SR FPYILIKVIIR PYQIRIWGIRGI SJGY/
Lere Qepglszel W2 Wxevel \2 Wenvoszel Q2 Qnoel 2 Tsxygio ,G~igl Vityfpg-

E145:5
EREP]WIW SJWSQI STXIGEP TEVEQIXIVW SJ KPEWWIW SJ XL 1 FIN\,EW6W7-5441\ WJWXI1Q
Qmnere 22 pnikszngd W2 V2 Pyongl Tixvszngd H2 H2 XvFeg Wivfne-

El145:=
STXIGEP TVSTIVXIIWERH GV]JWXEPPINEXISR OIRIXIGW SJ XIS6IMRSIXIS6 KPEWWIW
lhviw Oefepgnl R ©~xAvo O¥wvtil Xykfe Hyver) Q ©~hiqmw ,Xyvoi}-

E145<5

FIWQYXLIKIVQEREXI S\IHI KPEWIW GSRXEIRIRK WIPZ1V RERSTEVXIGPIW
Qevgips Repnrd V2 H2 Tivinvel W2 L2 Werxekripp ,Fve~mp-
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E145<:

STXIGEP GLEVEGXIVINEXISR SJ XIS,61\- JIPQW ERH XIS63XIS,61\-3XIl L IXIVSWXVYGXYVIW
Erhv2 Pymv hi Niwyw Tivinvel V2 K2 Xsrnexs( P2 S2 Vykknivs) H2 Q2 K2 Pimxi0 N2 L2 Hiew he Wipzel T2 R2 Pwfse
Jipls) [2 E2 Sva~1 ,Fve~mp-

E14648

QYPXIIFERHW EGXIZI QIHIE SR FEWW SJ FE]6J< JSV YTIGSRZIVWISR WSPIH WXEXT PEWIVW
XL HISHI TYQTIRK

Xexere Yzevsze? E2 Tywloev? E2 Yzevsze ,Vywne-

E1464;
WSPIH TLEWI WJRXLIWW IR EQSVTLSYW GLEPGSKIRIHI QYPXIPE] IVW ISV STXSIPIGXVSRIGW
lizer Zs}revsz}gl0 Q2 Wintp}eol 2 T}r~irmnol 2 Qeoey~0 2 Gliviwlr}el W2 Osoir}iwn ,Yovenri-

El464=

XVIZEPIRX 1V ERH WQ ISRW IR JPY SVSGLPSVSMVGSREXI KPEWWIW

G}vmp OsyklInel K2 Fipiz2d K2 Wsyrhevevener( K2 Soehel H2 Xsrgliz) W2 Oewet( E2 Ihkew G2 V2 Zevs} L2 zsr
Wikkivr ,Gerehe-

E14685
Q_RSZIP WHPNGEXT KPEWWIW JSV 507 VIKISR
Wxermpeze Wxeve 12 1tvosz« L2 Qemglsz«l Q2 Qfoel 2 Suephd ~2 TsxyRio ,G~igl Vityfg-

E14689
PIRIEV ERH RSRPIRIEV STXIGEP TVSTIVXIIW SJ EWIKTIWI XLIR JMPQW
lIksv H2 Xspgeglsz) L2 Twif}pszel E2Z2 Wwvsrwon) Q2 Zpgio ,Yovenri-

E1468:

RS RERS[WIWHITSWIXIH F] XL1 QIXLSH SJ EVG HIGLEVKI

Hswere HngszelQepirszwoel R2 Ostwirevsz) Q2 Osrwxerxrszel L2 Rigliz) X~2 X~eglizel T2 Erhviiz
,Fypkevne-

E1468;

WIRWIXUZT IPIQIRXW JSV PYQIRIWGIRX GLIQNGEP WIRWSVW FEWIH SR RERSGSQTSWIXI
WXVYGXYVIW FEGXIVISVLSHSTWIRIWIQIGSRHYGXSV UYERXYQ HSXW GHWI3NRW

Nswitl Wlevoer} I2 12 Xvmoyw 12 12 Weoepswl0 N2 2 Vequhir ,Yovenri-

E146:5

XL1 GVIWXEPPIMEXISR 1JJIGXW IR STXIGEP XIPPYVIHI KPEWWIW HSTIH WXL VEVI IEVXL ISRW
Fs~Lre Fywer( I Nekpev~0 Q2 Vifir) E2 Glv~ers{woe ,Tsperh-
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Tswxiv Wiwwnsr 6

Glewqgir> Hnere Riwlize ,Fypkewe-0 Qnolem Fuo , Iwxsrne-0 Quopsw Ziviw ,Lyrkev}-

4;2 RERSISTXSIPIGXVSRIGW ERH RERSTLSXSRNIGW

El444:

STXIGEP FSXXPI FIEQW IR IRGSLIVIRX PIKLX KIRIVEXISR ERH HIEKRSWXIG SJ XL IV
TVSTIVXIIW

Rexepre WIswxoe ,Yovenri-

E14488

HIBJIVIRXIEP IZERIWGIRX PIKLX IRXTRWIX] NQEKIRK SJ RERSXLIR JIPQW> WIQYPEXISR SJ
NXVEGXISR TSIV

Qngleip Keronrd W2 E2 Tstiwgyl F2 Etxiv R2 Qmvglnr( 12 Petwoiw E2 Tipih Jweip-

E144:7

VEQER WGEXXIVIRK GLEVEGXIVIMEXISR SJ "RWI3R42:GH428WI QYPXIPE]IVW TVITEVIH F]
XLIVQEP ZEGYYQ IZETSVEXISR

Hrere Riwlizel 2 Erizel Q2N Wgiterszngl 2 Pizn ™2 2 Tstszng ,Fypkevre-

E145;8
QIWSWGSTIG WTIGXVEP QSHYPEXISR SJ PIKLX XVERWQIXXIH F] EWYF CEZIPIRKXL ETIVXYVI
Qnloip Velrl Q2 Tewl 2 Tepql 2 Lin~1r}eosz ,lwsrne-

E145;:
WTIGXVEP JIEXYVIW SIWTIGYPEV VIJPIGXISR JVSQ RERSTEVXIGPI JIPQW
Qrgleip Jsonril L2 lerkd T2 Q2 T2 Ksyzid E2 Q2 F2 Fvekel 2 G2 W2 Gevzepls WLihir-

E14655

QYPXWPE] IV [EZIKYIHI TSP]QIVIG STXIGEP WXVYGXYVIW ISV TIVWTIGXIZI RERSTLSXSRIG
HIZIGIW

Kwnksv} 12 Eheqs2) 12 T2 Kvifirrmos2 7 W2 Wlqipr ,Vywwne-

E14695

HIWGVIXI SV GSRXIRYSYW IRIVK] HIXYRIRK SJ EQTPINITH WTSRXERISYW IQIWHSRW JVSQ
THGSRNYKEXIH TSP]QIV XLIR JIPQW

Eonlvs Xsqnsoel X Er~emnl O2 I{eqsxs Neter-

E146;8
WIPJISVKERIMEXISR SJ WIPNIGE RERSTEVXIGPIWIRHYGIH F] XL1 ISR FIEQ
Wniter Pyksqiv ™2 ~sprenl E2 P2 X»x10 2 Fewsr} ,Lyrkev}-

E146<6
TLSXSR WIXGLIRK IR RERSTLSXSRIGW GSYTPIVW JEFVIGEXIH JSVQ TLSXSRIG GV]WXEPW
Qeln V2 Wnrkl0 N2 Gs|0 G2 Vegorsv ,Gerehe-

El46<7

TLSXSPYQIRIWGIRGI WXYHIIW SJ KEEW UYERXYQ HSXWERH UYERXYQ VIRKW
cosw Riqgwngwd 12 Fep«~w0 F2 T¢h¥m N2 Qeoen) E2 Wxiqgerr ,Lyrkev}-
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4<) TLSXSGSRHYGXNZNX]

E1455<

PIEH S\IHI EW\IVE] GSRZIVWISR QEXIVIEP> XL [E] XS [EVHW ETTPIGEXISR IR Q IHIGEP
IQEKIRK HIXIGXSVW

Epe Vi~rnol Q2 Wigsr ,Gerehe-

4=} STXNGEPP] NRHYGIH TVSGIWWIW

E14486
TLSXSHWRHYGIH GLERKIWIR EVWIRNIG WYPTLNHI ERH HIWTIVWI VIH 5 GSQTSWIXIW
Erhvine KivFvihiw 2 Xixiviw ,Pexzne-

E14559

QRIVIPEXIH VEQER VIWSRERGIW IR KER° QR ERH EPKER>QR ITHXE\IEP JIPQW

Hsykpew Qevgip Ksrzepziw Pimxi0 N2 L2 Hnew he Wipzel X2 Hizmppiw0 E2 Kvsmil F2 Jenrel E2 RezewslUyi~ehel
Xier Pi0 E2 Fsrerrn ,Fve~np-

542 STXNGEP JMFTVW

E14446

TLSXSGLIQIGEP TVSTIVXIIW SJ TSVTL]VIR JIPQW GSZIVIRK WYVJIEGIW SIXETIVIH STXIGEP
JIFTVW

Epi | i} Ziwips20 G2 XIAW E2 1Ags2) Q2 Kynre) L2 Pigqix}irird R2 Xoegliros ,Jirperh-

El1447<

TVSHYGXISR SJ TLSXSRIG GV]WXEP JIFIV FEWIH SR LIEZ] S\IIHI KPEWWIW JSV RSR PIRIEV
ETTPIGEXISRW

Herms Qer~ernl 2 Wovntegl i) 2 Qiwwehhiud W2 N2 P2 VnFimvs ,Fve~mp-

E146<8

WIPJIEWWIQFPIH QSRSPE]IVW ,WEQW- SJ TSVTLIVIR HITSWIXIH IRWHI LSPPS [1GSVI
TLSXSRIG FERHKET JIFIV ,LGTFKJ- ERH TSPEVINEXISR QEIRXEIRIRK JIFIV ,TQJ-
Epi | i} Ziwips2d G2 XIAW E2 1Aqs2) E2 Gleqsvszwon¥ Q2 Kynrel S2 Solsxrmosz) L2 Piqqix}irird
R?2 Xoegliros ,Jurperh-

552 QEXIVIEPW ISV STXIGEP WXSVEKI

El44:6

TLSXSIPYSVIWGIRX SVGERIG QEXIVIEP JSV STXIGEP HIWOW

Zepiv} E2 Feveglizwo}) X Q2 Zepszel E2 SIEm) 02 W2 Pizglirosi Q2 Q2 Ove}ywlonr) 2 R2 Jevsziros(
22 220}m0s0 12 T2 Kvifirrnosz ,Vywne-

El44;=
STXIGEP GLEVEGXIVIWXIGW SJ KIIWFLIXT TYPWIH PEWIV HITSWIXTH XLIR JNPQW
Tixv Riqigl 2 Re~efep 2 Twov}pd Q2 vyqgev ,G~igl Vityfmng-

E144<6
TLSXSVIJVEGXIZI GSPPIRIEV LSPSKVETLIG HEXE WXSVEKI F] TLEWI WLIIX VIGSVHIRK
Qewersvn Xeoefe}ewln E2 Soeqsxsi O2 Wexs Neter-

El44=;

IRIPYIRGI SJIHSTIRK YTSR XL 1 WXVYGXYVI ERH STXIGEP GLEVEGXIVIWXIGW SJ KIGWF6X192
Wivki} Os~}yolnr0 2 Oyhs}evszel L2 T2 Rky}ir0 E2Wqmrsz) 2 Pifihiz ,Vywne-
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E14547

WXYH] SJ JYRGXISREP TVSTIVXIHIW SJ XLIVQEPP] WVIZIVWIFPI TLSXSGLVSQIG
HIEV]PIXLIRIWIR ZEVISYW EKKVIKEXIT WXEXIW

Inmre 22 Tpexsrszel 22 E2 Feveglizwo}) 2 R2 Jevsziros( P2 2 Glviwsjsvszel Q2 Q2 Ovelywlonr ,Vywine-

E14566

TLSXSWIRWIXNZT GLVSQSRI HIVIZEXIZIW ISV VIGSVHIRK QIHIE SJ EVGLIZEP XLVII1
HIQIRWSREP STXIGEP QIQSV]

Zpehngnv Riospeizngl Jevsziros() 02 W2 Pizgliros) Q2 Q2 Ove}ywlonr) S22 OsFipizel X Q2 Zepszel
22 E2 Feveglizwo} ,Vywne-

E145<4

TLEWIGLERKI QEXIVIEPW JSV STXIGEP VIGSVHIRK> KPEWWIW ERH XLIR JIPQ GLEPGSKIRIHIW
VXL WiPZ 1V

Epir Zipiel Q2 Tstiwgyl X Wezel I2 H2 Wngerher ,Vsqerre-

E145<9
SR VJ QEKRIXVSR WTYXXIVIRK SJ WFIVIGL KITIWFLIXT XLIR JWPQW
Pyoew Wm~no0 N2 Kyx{mx10 X [ekrivw T2 Fi~hngoel Q2 Jvyqgev ,G~igl Vityfmng-

E145==

L]FVIH TLSXSGLVSQIW XL JYPKIQIHI ERH HILIXEV]PIXLIRI JVEKQIRXW

Qnolem Ove}ywlonr( W2 Py}oweew W2 WIsvyrsz) E2 eolevsZ) IR Wihm i 12) |2 T}erosZ) 2 Feveglizwo}) 12 Eheqs2
12 Kvifirrosz) R i ,Vywine-

E146:9
WXYHIIW SR KIBWF6X19 JIPQW EX WXVYGXYVEP XVERWIXISRW
12 Q2 Znrsh 02 W2 Werkyrrm Q2 Lewle Zevhler( V2 Keriwer ,lirhre-

562 TLSXSZSPXENG QEXIVIEPW

El144: ;
GY6 RWR,WWI-8> RSZIP EFWSVFIV PE]IVW JSV IR1IVII LIKL 1JJIGHIRG] XLIR JIPQ WSPEV GIPPW
Er s Jiwinve he Gyrlel 2 Qepeuyrewl T2 Q2 T2 Wepsq20 T2 E2 Jivrerhiw , Tsvxykep-

E144=8
IRZIWXIKEXISRW SJI XL1 GSQTPI\IQTIHERGI SJ TLSXSZSPXENG GIPPW YRHIV IPPY QIREXISR
Ivnoe Oergwew Q2 Hvetepol 12 Wgl gnhl 2 Wglpswwiv ,Eywine-

E14545

LCEXIVIFEWIH WSRSGLIQIGEP GPIERIRK SJWIPIGSR [EJIVWIR XL1 QERYJEGXYVIRK SJ
TLSXSZSPXENG GIPPW

E2 Rehxsgln}) E2 Tshspmer( S2 Osvsxglirosz) 2 Wgl gnho 12 Oergwev) 2 Wglpswwiv ,Yovenri-
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For light propagation in an optical yber, the power fraction in the evanescent yeld is signiycantly expanded
when the yhber is tapered to a diameter of a few microns. Therefore, the use of yber tapers as substrates for
organic ylms enables efycient interaction between the evanescent yeld and organic molecules thus giving more
advantages over traditional spectroscopy methods.

Free-base porphyrin is an attractive candidate as a sensory molecule due to its high puorescence efyciency
[1]. The self-assembled monolayer (SAM) method has been applied as the deposition technique of porphyrin
molecules in these studies [2]. Absorption and emission spectra of SAMSs covering tapered optical ybers, having
tips diameter 15 Om and various lengths of conical and adiabatic parts, were measured. Absorbances of free-
base porphyrin SAM on tapered optical ybers are at least 60 times higher than those for porphyrin SAM
covering glass plate. Emission spectrum of free-base porphyrin SAM covering tapered yber was obtained,
which is in a good agreement with that of porphyrin SAM deposited over glass plate. Emission spectra of free-
base porphyrin SAM covering tapered yber, which was dipped into different concentrations of hydrochloric
acid and water, were obtained. The results of these measurements allowed to plot the dependence of pH value
on the ratio between two emission maxima at 650 and 710 nm for different concentrations of hydrochloric acid.
The reproducible pH value range which can be measured with tapered yber covered with free-base porphyrin
SAM is within 0.6 and 2.6.

Measurements on the geometry optimization of conical parts of tapers, covered with porphyrin SAMs were
carried out. These studies revealed that in order for the tapered ybers to be used as sensors, their coned part
diameter can be made within 40 and 50 Om range, i.e. maximum change of porphyrin puorescence was achieved
in this region. This result is in a good agreement with the theory presented in work [3].

The obtained results show that porphyrins can be deposited on a tapered yber using the SAM technique, while
optimal tapered yber diameter, regarding interaction of light with the deposited molecules, being within the
range of 40 and 50 Om. Results of emission distribution along tapered yber can be qualitatively described basing
on ray optics [3]. With such a structure the evanescent yeld at the yber surface can be probed. Furthermore, the
absorbance of the ylms is signiycantly higher in such structure compared to that of reference glass plates, which
is the ultimate challenge to use the molecular ylms in as chemical sensors. One of the possible applications is to
apply tapered ybers covered with porphyrin SAMs for the detection of HCI in different concentrations.

References:
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The present work deals with the study a symmetric structure response generating a plasmons polariton of long
range using a simpliyed geometrical structure consisting on a gold thin ylm set between two layers of PMMA.
Surface plasmons are considered as typical mode of the metal-dielectric interface. This aims an optimization
of the parameters affecting the surface plasmons ranges, such as the multilayer structure thickness, incidence
angle and the wave length.

Keywords: Plasmonics, surface plasmons, wave guide, numerical methods, long range
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Optical waveguides play a key role in optical communication networks and optical sensor systems. Up to now
many different waveguides materials have been used. Some of the key materials for optical communications
components are dielectric materials, optical glasses and semiconductors. These materials and applied techniques
for fabrication of optical waveguides are expensive and too complicated. Therefore new technologies and
materials are investigated and it seems that polymers are cost effective waveguide material with attractive
properties [1, 2].

In this paper we report about polymer optical waveguides fabricated on silica on silicon. The presented
waveguide design is based upon modiycation of concept proposed by Fischbeck [3] which was deduced by
Marcatili [4]. This concept is based on idea that geometric dimension of the single mode polymer waveguide
is speciyed by silica layer. The design of the presented waveguides was also proposed applying RSoft software
using beam propagation method. The waveguide refractive indices of the optical layers were measured by
ellipsometry in spectral range from 400 nm to 1600 nm before the proposal. The obtained values were used for
theoretical design to make the simulation accurate. The design of the waveguides was done for two wavelength
650 nm and 1310 nm respectively. These two wavelengths were used due to 650 nm is red light usually used
for laboratory purpose and 1310 nm is used because this wavelength is most often used in telecommunication
system.

We used Epoxy Novolak Resin (ENR) polymer fabricated by spin coating as core waveguide layer and silica
layer was used as buffer layer and it was fabricated by thermal oxidation on silicon substrate. Dimension of
the waveguides is etched by standard photolithography process. Polymethylmethacrylate (PMMA) was used as
protection cover layer and cover PMMA protection layer was deposited by spin coating.

Surface quality of the fabricated waveguides was examined using optical microscope (Olympus DX60) and
output yeld of the fabricated sample was obtained by using beam propagation analyzer BP104IR for wavelength
1310 nm. Propagation of optical loss measurements was carried at 650 nm and 1310 nm using the cut-back
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method. The channel waveguides had optical losses lower than 5.5 dB/cm at 650 nm and below 3.0 dB/cm at
1310 nm. The best samples had optical losses lower than 1.35 dB/cm at 650 nm and 0.3 dB/cm at 1310 nm.

[1] W.H. Wong, K.K. Liu, K.S. Chan, E.Y.B. Pun: Polymer devices for photonic applications, J. of Cryst.
Growth 2006, 288, pp. 100-104.

[2] H. Ma, A.K.Y. Jen, L.R. Dalton: Polymer based optical waveguides: Materials, Processing and Devices,
Adv. Mat. 2002, 14 (19), pp. 1339-1365.

[3] G. Fischbeck, R. Moosburger, M. Topper, K. Petermann: Design concept for singlemode polymer waveguides,
Ell. Lett. 1996, 32 (3), pp. 212-213.

[4] E. Mercatili: Slab-coupled waveguides, Bell Syst. Tech. J., 1974, 53 (4), pp. 645-674.

Acknowledgement
Our research is supported by the Grant Agency of the Czech Republic under grant number 102/09/P104 and by
research program MSM6840770014 of the Czech Technical University in Prague.

E14449
KISWTEXIEP VIQSXI WIRWMRK YWIRK EHZERGIH WIRWSYV WJWXI1QW

Ewlso Zewiewlxe
Institute for Advanced Sciences Convergence, NUARI, 13873 Park Center Rd. Suite 500, Herndon, VA 20171 USA

Increased demand on monitoring, surveillance, and communication has necessitated satellites with high
resolution, accuracy, speed, and authenticity. Phenomenon of plasmonic interactions in nanomaterials has
further expanded the realms of possibilities available so far with conventional opto-electronic devices. The
nanophotonics structures coupled with lightweight structures and advanced nanotechnology based sensors have
resulted in launching of nanosatellites by several countries. The use of nanophotonics in conjunction with
integrated micro/nano optoelectronic technologies in space will reduce susceptibility of the system to EMI,
weight/volume of cables, and propagation loss while enhancing signal processing speed, spatial resolution
near-yeld imaging, information transmission and storage capacity, and security encryption capabilities. Use of
nanomaterials based advanced sensor systems in satellites and aerial remote sensing science and methodologies
to improve performance, resolutions, and security is investigated.

Keywords: Nanophotonics, satellite, sensors systems
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We report the creation of periodical arrays of optical bottle beams from incoherent light, using periodical
structure hologram and it is shown that the parameters of incoherent bottle beams can be efyciently controlled
by varying the beam focusing conditions.

Trapping and manipulation of particles with optical tweezers was yrst demonstrated more than two decades ago
and it remains a very active yeld of research nowadays. Optical tweezers utilize the gradient optical forces (or
radiation pressure) to conyne transparent particles as well as atoms, molecules, cells, colloidal suspensions, etc.
Depending on the relative refractive index of a particle and the surrounding medium, the particles are trapped
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