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m Paper IF Citations

737 j≤₃µ≤ce−e≤tCαfCeμ·₄u−C₈u−₄≤esce≤ceC₄≤CcPx₄C·yCteμµ₃eμtzCμµd₄µt₄α≤QC2003OCTSXOCT[WPT[Z

736 u₃αtα₈u−₄≤esce≤ceC₄≤vest₄₂µt₄α≤CαfCeuμαβ₄u−PdαβedCµ₈u−₄≤µOCt₄tµ≤₄µCµ≤dC₄≤d₄u−Csα₈â��₂e₈Pdeμ₄vedC
f₄₈−sC₄≤CβαμαusCµ≤αd₄cCµ₈u−₄≤µQC2003OCTSXOCXVPXY 23

735 iefectsC₄≤CjuPCµ≤dCy·PdαβedClµsCβμα·edCus₄≤₂CµC−α≤αe≤eμ₂et₄cCβαs₄tμα≤C·eµ−QC2003OC]VOCXT[TPXT[W 17

734 vuµ≤tu−Ccα≤f₄≤e−e≤tC₄≤CμµμePeµμt₃CdαβedCse−₄cα≤ductαμCsyste−sQC2003OCZOCTWVPTW] 26

733 jxte≤dedC}PμµyCf·sαμβt₄α≤Ck₄≤eCxtμuctuμeCxtud₄esCαfClµsCjβ₄₈µyeμsCiαβedC₄≤Cs₄tuCw₄t₃CjμCµ≤dCjuC
iuμ₄≤₂Crα₈ecu₈µμCgeµ−Cjβ₄tµxyQC2003OCZ][OCWX 3

732 ieβαs₄t₄α≤CαfCjμ^f₈CUCtCVCk₄₈−sCµ≤dCu₃αtα₈u−₄≤esce≤ceCh₃µμµcteμ₄st₄csQC2003OCUSOCTYTVPTYTX 9

731 uμαβµ₂µt₄α≤C₄≤Ceμ·₄u−Cµ≤dCs₄₈₄cα≤CcαdαβedCs₄₈₄cµCs₈µ·Cwµve₂u₄des^Cµ≤µ₈ys₄sCαfC₂µ₄≤QC2004OCTYOCYYUZPYYV[ 1

730 xβectμαscαβ₄cCstudyCαfCsdPdαβedCµ−αμβ₃αusCx₄sCf₄₈−sQC2004OC]YOCTSY[PTSZV 14

729 jμVNu₃αtα₈u−₄≤esce≤ceCfμα−CjμPdαβedCx₄₈₄cα≤Pw₄c₃Cx₄₈₄cα≤Ctx₄deCk₄₈−sCieβαs₄tedC·yCqµseμCf·₈µt₄α≤C
αfCµCx₄^jμCyµμ₂etC₄≤Cµ≤Ctxy₂e≤Cft−αsβ₃eμeQC2004OCWVOCTXWTPTXWW 5

728 y₃eCeffectsCαfCµ−·₄e≤tCαxy₂e≤CβμessuμeCα≤Ct₃eCTQXWC˛…−Cβ₃αtα₈u−₄≤esce≤ceCαfCjμPdαβedCs₄₈₄cα≤Pμ₄c₃C
s₄₈₄cα≤Cαx₄deCf₄₈−sC₂μαw≤C·yC₈µseμCµ·₈µt₄α≤CαfCµCx₄NjμCtµμ₂etQC2004OCZ]OCTW[XPTW[[ 6

727 jffectCαfCd₄vµ₈e≤tCcµt₄α≤sCα≤Cβμαβeμt₄esCαfCjμVNPdαβedCs₄₈₄cµteC₂₈µssesQCOpticalnMaterialsOC2004OCUZOCVVTPVVY3.3 38

726 wµ−µ≤Csβectμαscαβ₄cCstudyCα≤Ct₃eC−₄cμαstμuctuμeCαfClexUâ��lµUxVâ��ph₈C₂₈µssesQC2004OCY]ZOCUVPUZ 44

725 sα≤Pv₄·μµt₄α≤µ₈CfeµtuμesC₄≤CsnwCkyPwµ−µ≤CsβectμµCαfC₈µ≤t₃µ≤₄deCsesγu₄αx₄desQC2004OCV]XOCUWYPUXU 16

724 ru₈t₄β₈eCβ₃µseCβμαduct₄α≤Cα≤Cdαβ₄≤₂CjμVNC₄≤tαC˛–Pf₈UtVQC2004OCV]]OCTXPT] 18

723 qµseμP₄≤ducedC₂e≤eμµt₄α≤CαfC−₄cμα−eteμPs₄zedC₈u−₄≤esce≤tCβµtteμ≤sCα≤CμµμePeµμt₃PdαβedC
µ−αμβ₃αusCf₄₈−sQC2004OC]YOCX]ZZPX][T 15

722 xα₈â��₂e₈Pdeμ₄vedCjμPµct₄vµtedCx₄tUâ��mftUCβ₈µ≤µμCwµve₂u₄desCfαμCTQXC˛…−Cµββ₈₄cµt₄α≤QC2004OCVWXPVWYOCX[SPX[W 43

721 h₃µμµcteμ₄zµt₄α≤CαfCt₃eC·₈ueCe−₄ss₄α≤CαfCy−RjμCcαP₄−β₈µ≤tedClµsQC2005OC[]UOCXWW 3
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720 wµ≤₂eCevµ₈uµt₄α≤C₄≤CxnrxCdeβt₃Cβμαf₄₈esCαfCjμP₄−β₈µ≤tµt₄α≤sC₄≤Cs₄₈₄cα≤QC2005OCUXUOCUZTPUZZ 12

719 leC≤µ≤αβµμt₄c₈eCfαμ−µt₄α≤Cµ≤dCβ₃αtα₈u−₄≤esce≤ceC₄≤CjμCdαβedCx₄tUCf₄₈−s^C₄≤f₈ue≤ceCαfCsβutteμC₂µsC
µ≤dCµ≤≤eµ₈₄≤₂QC2005OCVYOCXVTPXVX 8

718 xtudyCαfC≤eαdy−₄u−Cβ₃αtα₈u−₄≤esce≤ceCµ≤dCe≤eμ₂yCtμµ≤sfeμC₄≤Cs₄₈₄cα≤P·µsedC₂e₈sQCOpticaln
MaterialsOC2005OCUZOCTWYZPTWZS 3.3 11

717 u₃αtαβ₃ys₄csCµ≤dCstμuctuμeCαfCse₈ectedC₈µ≤t₃µ≤₄deCcα−βαu≤dsQC2005OCUW]OCUW[]PUXS] 133

716 u₃αtα₈u−₄≤esce≤ceCstud₄esCαfCjuP₄−β₈µ≤tedClµsCeβ₄₈µyeμsQC2005OCUWUOCTW]TPTW]Y 8

715 tβt₄cµ₈Cµ≤dC−αμβ₃α₈α₂₄cµ₈Cβμαβeμt₄esCαfClµsCγuµ≤tu−CdαtsCdαβedCw₄t₃Cy−QC2005OCZTOC 23

714 tβt₄cµ₈Cβμαβeμt₄esCαfCβeμf₈uαμαcyc₈α·uty₈Cβα₈y−eμsCnnnCxβectμαscαβ₄cCc₃µμµcteμ₄zµt₄α≤CαfC
μµμePeµμt₃PdαβedCβeμf₈uαμαcyc₈α·uty₈Cβα₈y−eμsQC2005OCUUOCTYXW 24

713 tβtαe₈ectμα≤₄cCµ≤dCstμuctuμµ₈Cc₃µμµcteμ₄st₄csCαfCjμPdαβedCµ−αμβ₃αusCf₈sCf₄₈−sQC2005OC][OCS]VXTW 15

712 wµμeCeµμt₃CdαβedC₂µ₈₈₄u−C≤₄tμ₄deC₈µyeμsCfαμCβ₃αtα≤₄csCµββ₈₄cµt₄α≤sQC2006OCYT[SOCUYS

711 m₄₂₃Cuuμ₄tyCβPtyβeCn≤uClμαw≤C·yCqujCw₄t₃CwµμePjµμt₃Cfd−₄xtuμesQC2006OC

710 y₃eμ−µ₈₈yCsy≤t₃es₄zedCμu·yC−₄cμαstμuctuμesCµ≤dC₈u−₄≤esce≤ceCce≤teμsQC2006OCTSSOCTTVTTU 3

709 qu−₄≤esce≤ceCstud₄esCαfCt₃eCμµμeCeµμt₃C₄α≤sPdαβedChµkUCµ≤dCr₂kUCf₄₈−sCfαμCwµve₈e≤₂t₃C
cα≤veμs₄α≤QC2006OCWS[PWTUOC[V[P[WT 41

708 xβectμαscαβ₄cC₄≤vest₄₂µt₄α≤CαfCsdPdαβedCµ−αμβ₃αusCx₄sCf₄₈−sQC2006OCVXUOCTU[YPTU[]

707 tβt₄cµ₈Cβμαβeμt₄esCµ≤dCvµ₈e≤ceCc₃µ≤₂eCαfCsµ−µμ₄u−C₄α≤sC₄≤CµCsα₈â��₂e₈Cf₈UtVâ��gUtVâ��x₄tUC₂₈µssC·yC
fe−tαsecα≤dC₈µseμC₄μμµd₄µt₄α≤QC2006OCVXUOCUZZ[PUZ[U 16

706 xβectμαscαβ₄cCβμαβeμt₄esCµsCµCfu≤ct₄α≤CαfCf₈uαμ₄≤eCcα≤te≤tC₄≤CjuVN^urrfQC2006OCWWOCTX]UPTX]Y 8

705 TQXWC˛…−Cβ₃αtα₈u−₄≤esce≤ceCfμα−CjμPdαβedCsα₈â��₂e₈Cdeμ₄vedCn≤UtVCf₄₈−sCe−·eddedC₄≤CβαμαusCµ≤αd₄cC
µ₈u−₄≤µQCOpticalnMaterialsOC2006OCU[OCY[XPY[Z 3.3 19

704 tβt₄cµ₈Cβμαβeμt₄esCαfCeμ·₄u−PdαβedCxeμα₂e₈sCe−·eddedC₄≤CβαμαusCµ≤αd₄cCµ₈u−₄≤µQCOpticalnMaterials
OC2006OCU[OCY[[PY]U 3.3 8

703 jμ·₄u−Pµct₄vµtedC−αd₄f₄edCs₄₈₄cµC₂₈µssesCw₄t₃C₃₄₂₃CWnTVRUC₈u−₄≤esce≤ceCγuµ≤tu−Cy₄e₈dQCOpticaln
MaterialsOC2006OCU[OCTVUXPTVU[ 3.3 18

(2006-2005)
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702 ~·VNCµsCµ≤Cαμ₄₂₄≤CαfCt₃eCstμα≤₂Cµ≤t₄Pxtα₆esC₈u−₄≤esce≤ceC₄≤CsnwCkyPwµ−µ≤CsβectμµCαfCsα−eC
₈µ≤t₃µ≤₄deCsesγu₄αx₄desQC2006OCYVOCXSTPX 8

701 u₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfCt₃eC~·^jμCcαPdαβedCf₈UtVCt₃₄≤Cf₄₈−Cfµ·μ₄cµtedC·yC−₄cμαwµveCjhwC
β₈µs−µCsαuμceCe≤₃µ≤cedCwkC−µ₂≤etμα≤Csβutteμ₄≤₂QCOpticalnMaterialsOC2006OCU[OCTVWWPTVW] 3.3 10

700 jxte≤dedC}PμµyCµ·sαμβt₄α≤Cf₄≤eCstμuctuμeCstud₄esCαfClµsCeβ₄₈µyeμsCdαβedCw₄t₃CjμQCOpticalnMaterialsOC
2006OCU[OCZ[XPZ[] 3.3 9

699 u₃αtα₈u−₄≤esce≤ceCµ≤dCe≤eμ₂yCtμµ≤sfeμCαfCteμ·₄u−CdαβedCt₄tµ≤₄µCf₄₈−QCThinnSolidnFilmsOC2006OCW]YOCXXXPXX]2.2 50

698 wµ−µ≤Csβectμαscαβ₄cC₄≤vest₄₂µt₄α≤sCα≤Ct₃eC₆₄≤et₄csCαfC₂e₈µt₄α≤Cµ≤dCde≤s₄f₄cµt₄α≤CαfChdUNPCµ≤dC
u·UNPdαβedCs₄₈₄cµC₂₈µssesCu≤deμC·µs₄cCcα≤d₄t₄α≤sQCThinnSolidnFilmsOC2006OCXTXOCZVPZ] 2.2 11

697 jffectCαfC~·VNCcα≤ce≤tμµt₄α≤Cα≤CjμVNC₈u−₄≤esce≤ceCβμαβeμt₄esCαfCsα₈P₂e₈deμ₄vedCs₄₈₄cµPµ₈u−₄≤µC
xeμα₂e₈sQC2006OCUOCVXWPVXZ 1

696 tβt₄cµ₈Cβμαβeμt₄esCαfCjμCµ≤dCjμN~·CdαβedC₃ydμα₂e≤µtedCµ−αμβ₃αusCs₄₈₄cα≤Cf₄₈−sQC2006OCT[OCZZS]PZZTY 5

695 fCxyzi~CtsCymjCuwjhnunyfyntsCtkClePwnhmCsfstufwynhqjxCnsCfCqzrnsjxhjsyCKjμOCleLC
htPitujiCx₄tUCknqrCxuzyyjwjiC|nymCfμCNCtUCuqfxrfQC2006OCSXOCW]VPW][

694 wedâ��₂μee≤â��·₈ueC₈₄₂₃tCe−₄ss₄α≤Cµ≤dCe≤eμ₂yCtμµ≤sfeμCβμαcessesC₄≤Cµ−αμβ₃αusCx₄sCf₄₈−sCdαβedCw₄t₃C
x−Cµ≤dCy·QC2007OCT]OCWVYUVS 6

693 xβectμαscαβyOCe≤eμ₂yCtμµ≤sfeμOCµ≤dCfμeγue≤cyCuβcα≤veμs₄α≤C₄≤Cy−VNPdαβedCyetUPu·tC₂₈µssQC2007OC
TSUOCSWVXSX 17

692 TQXW˛…−Cβ₃αtα₈u−₄≤esce≤ceCαfCjμPdαβedCletxCt₃₄≤Cf₄₈−sQC2007OCTSUOCTSYTSV 8

691 lµ₄≤Cβμαβeμt₄esCαfCµ≤CjμVNCcα−β₈exC₄≤CµCβα₈yK−et₃y₈−et₃µcμy₈µteLC−µtμ₄xCfαμCTXWS≤−C·μαµd·µ≤dC
αβt₄cµ₈Cµ−β₈₄f₄cµt₄α≤QC2007OCTSTOCSUVTTS 24

690 zseCαfCµ₈u−₄≤µC≤µ≤αβµμt₄c₈esCfαμCβμeβµμµt₄α≤CαfCeμ·₄u−PdαβedCf₄·eμsQC2007OC 6

689 uμeβµμµt₄α≤OCc₃µμµcteμ₄zµt₄α≤Cµ≤dC₈u−₄≤esce≤ceCαfC≤µ≤αcμystµ₈₈₄≤eC~UtV^mαQC2007OCWVTOCUTZPUUS 15

688 tβt₄cµ₈Cuμαβeμt₄esCαfCjβαxyCsαvα₈µ₆Cwes₄≤Cuα₈y−eμChαPdαβedCw₄t₃CjμVNCµ≤dCjμVNR~·VNC₄α≤sQC2007OC

687 y₃eμ−µ₈OCstμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCjuVNPdαβedCz₄≤cPte₈₈uμ₄teC₂₈µssesQC2007OCWSOCXZYZPXZZW 65

686
uα₈y−eμP·µsedC−µteμ₄µ₈sCfαμCµ−β₈₄f₄cµt₄α≤C₄≤Ct₃eCte₈ecα−−u≤₄cµt₄α≤Cw₄≤dαw^Cn≤f₈ue≤ceCαfCeμ·₄u−C
cα−β₈exCcα≤ce≤tμµt₄α≤Cα≤Cμe₈evµ≤tCβµμµ−eteμsCfαμCt₃eCe₈µ·αμµt₄α≤CαfCwµve₂u₄deCµ−β₈₄f₄eμsCµμαu≤dC
TXXS≤−QCOpticalnMaterialsOC2007OCU]OC]WTP]W[

3.3 14

685 kµ·μ₄cµt₄α≤Cµ≤dCc₃µμµcteμ₄zµt₄α≤CαfCc₃µ≤≤e₈Cαβt₄cµ₈Cwµve₂u₄desC₄≤CjμR~·PdαβedCs₄₈₄cµteC₂₈µssesQC
OpticalnMaterialsOC2007OCVSOCWXZPWYT 3.3 7
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684 xy≤t₃es₄sCαfCjμPcα−β₈exesCfαμCβ₃αtα≤₄cCµββ₈₄cµt₄α≤sQC2007OCY[OCTUZUPTUZX

683 f₂NCβ₈µ≤µμCwµve₂u₄desC₄≤C≤αve₈Cjμâ��~·Cs₄₈₄cµteC₂₈µssesQC2007OCY[OCTUYVPTUYZ 3

682 hα≤tμα₈₈₄≤₂Ce₈ectμα≤₄cCβμαβeμt₄esCαfCeβ₄tµx₄µ₈C≤µ≤αcα−βαs₄tesCαfCd₄ss₄−₄₈µμC−µteμ₄µ₈sQC2007OC
VSTPVSUOCWP] 20

681 fββ₈₄cµt₄α≤CαfCwµμeCjµμt₃sC₄≤Cfdvµ≤cedCheμµ−₄cCrµteμ₄µ₈sQC2007OCUXOCU[TPU[Y 43

680 j₈ectμα≤Pβ₃α≤α≤C₄≤teμµct₄α≤C₄≤CjμCµ≤dCiyCdαβedC~f₈VKgtVLWCs₄≤₂₈eCcμystµ₈sQC2007OCWOC[YSP[YV 7

679 jffect₄veCαβt₄cµ₈Cexc₄tµt₄α≤Cµ≤dCμesα≤µ≤tC₈u−₄≤esce≤ceCαfCeμ·₄u−C₄α≤sC₄≤Ct₃eCsβectμµ₈Cμe₂₄α≤CαfC
e₄₂e≤−αdesCαfCµCβ₈µ≤µμC−₄cμαcµv₄tyQC2007OCVVOC]ZYP]Z] 4

678 iecµyCαfCβ₃αtαPexc₄tedCcα≤duct₄v₄tyCαfCjμPdαβedCx≤tUCt₃₄≤Cf₄₈−sQC2007OCWUOCUUTYPUUUT 16

677 uαμαusC₂₈µssCdαβ₄≤₂C·yCjμVNCfαμCβ₃αtα≤₄csCµββ₈₄cµt₄α≤sQC2007OCT[OCVZ]PV[U

676 h₃µ≤≤e₈Cαβt₄cµ₈Cwµve₂u₄desC₄≤Cvµμ₄αusCs₄₈₄cµteC₂₈µssesâ��αβt₄−µ₈₄zµt₄α≤CαfCt₃e₄μCβµμµ−eteμsQC2007OC
T[OCVZTPVZV 1

675 jμVNC₄α≤Cd₄sβeμs₄α≤C₄≤Cte₈₈uμ₄u−Cαxyc₃₈αμ₄deC₂₈µssesQCOpticalnMaterialsOC2007OCU]OCXSVPXS] 3.3 36

674 qαcµ₈₄sedCdαβ₄≤₂CαfCq₄Ps₄₈₄cµteC₂₈µssesC·yCjμVNC₄α≤Cexc₃µ≤₂eCtαCfµ·μ₄cµteCt₃₄≤Cαβt₄cµ₈C₈µyeμsQCOpticaln
MaterialsOC2007OCU]OCZXVPZX] 3.3 1

673 jμ·₄u−Cdαβ₄≤₂C₄≤tαCs₄₈₄cµteC₂₈µssesCtαCfαμ−C₈u−₄≤esce≤tCαβt₄cµ₈C₈µyeμsCfαμCβ₃αtα≤₄csCµββ₈₄cµt₄α≤sQC
2007OCY[OC[]TP[]X 3

672 j≤₃µ≤cedCβ₃αtα₈u−₄≤esce≤ceCαfC≤µ≤αstμuctuμedCjμVNPdαβedCµPx₄RµPf₈UtVCt₃₄≤Cf₄₈−sCβμeβµμedC·yC
uqiQC2008OCTWYOCTWTPTWX 4

671 j₈ectμα₈u−₄≤esce≤tCdev₄cesC·µsedCα≤CμµμePeµμt₃Ctetμµ₆₄sC˛†Pd₄₆etα≤µteCcα−β₈exesQCThinnSolidnFilmsOC
2008OCXTZOCTS]YPTTSS 2.2 28

670 h₃µμµcteμ₄zµt₄α≤CαfCeμ·₄u−Cc₃₈αμ₄deCseededC₂µ₈₈₄u−C≤₄tμ₄deC≤µ≤αcμystµ₈sQCThinnSolidnFilmsOC2008OCXTZOCTTTTPTTTW2.2 1

669 m₄₂₃₈yCeff₄c₄e≤tCcααβeμµt₄veCuβPcα≤veμs₄α≤CαfC~·VNC₄≤Csµ~kWQC2008OCWVOCTVXWPTVXY 24

668 kµ·μ₄cµt₄α≤Cµ≤dCβ₃αtα₈u−₄≤esce≤ceCc₃µμµcteμ₄st₄csCαfC≤α≤u≤₄fαμ−C~·PjμCcαdαβedCf₄₈−sQC2008OCUYOCVTPVW

667 qu−₄≤esce≤ceCµ≤dCv₄·μµt₄α≤µ₈Cβμαβeμt₄esCαfCeμ·₄u−P₄−β₈µ≤tedC≤µ≤αβαμαusClµsQC2008OCXOCTZXVPTZXX

(2008-2007)

5



666 xβµt₄µ₈₈yCqαcµ₈₄zedCu₃αtα₈u−₄≤esce≤ceCµtCTQXCr₄cμα−eteμsC|µve₈e≤₂t₃C₄≤Ci₄μectCqµseμC|μ₄tte≤C
tβt₄cµ₈Csµ≤αstμuctuμesQC2008OCUSOCWS]ZPWTSU 6

665 jμ·₄u−CdαβedCstµ₄≤Cetc₃edCβαμαusCs₄₈₄cα≤QC2008OCTWYOCTZTPTZW 9

664 {₄s₄·₈eCµ≤dCsnwC₈u−₄≤esce≤ceCαfC≤µ≤αcμystµ₈₈₄≤eC˛†PlµUtV^jμVNCβμeβµμedC·yCsα₈ut₄α≤Ccα−·ust₄α≤C
sy≤t₃es₄sQC2008OCTU[OCVZZPV[U 14

663 jμ·₄u−Pµct₄vµtedCs₄₈₄cµâ��z₄μcα≤₄µCβ₈µ≤µμCwµve₂u₄desCβμeβµμedC·yCsα₈â��₂e₈CμαuteQCThinnSolidnFilmsOC2008
OCXTYOCVS]WPVS]Z 2.2 27

662 su−eμ₄cµ₈Cµ≤µ₈ys₄sCαfCt₃eCs₄₂≤µ₈C₂µ₄≤Cµ≤dC≤α₄seCf₄₂uμeCαfCPse≤s₄t₄zedCPdαβedCf₄·eμCµ−β₈₄f₄eμsCµtC
d₄ffeμe≤tCβu−β₄≤₂CβαweμCcα≤f₄₂uμµt₄α≤sQCOpticalnMaterialsOC2008OCVTOCUU]PUVU 3.3 12

661 jxc₄tµt₄α≤CαfCjμVNC₄α≤sC₄≤Cx₄tUCw₄t₃Cx₄C≤µ≤αcμystµ₈sQC2008OCWUOC]ZTP]Z] 2

660 xy≤t₃es₄sCµ≤dCqu−₄≤esce≤ceCuμαβeμt₄esCαfCjμ·₄u−PiαβedC~UtVsµ≤αtu·esQC2008OCTTUOCUUZ[PUU[X 105

659 hαμμe₈µt₄α≤C·etwee≤C₈u−₄≤esce≤tCβμαβeμt₄esCµ≤dC₈αcµ₈Ccααμd₄≤µt₄α≤Ce≤v₄μα≤−e≤tCfαμCeμ·₄u−C
dαβµ≤tC₄≤Cyttμ₄u−Cαx₄deC≤µ≤αtu·esQC2008OCTSVOCS]WVTY 9

658 m₄₂₃Ccα≤tμµstC₄≤Cv₄tμαCµ≤dC₄≤Cv₄vαCβ₃αtα₈u−₄≤esce≤ceC·₄α₄−µ₂₄≤₂Cus₄≤₂C≤eµμC₄≤fμµμedCtαC≤eµμC
₄≤fμµμedCuβPcα≤veμs₄α≤C₄≤Cy−VNCµ≤dC~·VNCdαβedCf₈uαμ₄deC≤µ≤αβ₃αsβ₃αμsQC2008OC[OCV[VWP[ 816

657 kμeγue≤cyCuβcα≤veμs₄α≤C₄≤CµCuμVNCdαβedCc₃µ₈cα₂e≤₄deC₂₈µssCcα≤tµ₄≤₄≤₂Cs₄₈veμC≤µ≤αβµμt₄c₈esQC2008OC
TSVOCTSVXUY 24

656 xuμfµcePβ₈µs−α≤Pe≤₃µ≤cedCfμeγue≤cyCuβcα≤veμs₄α≤C₄≤CuμVNCdαβedCte₈₈uμ₄u−Pαx₄deC₂₈µssesC
cα≤tµ₄≤₄≤₂Cs₄₈veμC≤µ≤αβµμt₄c₈esQC2008OCTSVOCS]VXUY 57

655 r₄cμαwµveCd₄e₈ectμ₄cCβeμ−₄tt₄v₄tyCµ≤dCβ₃αtα₈u−₄≤esce≤ceCαfCjuUtVCdαβedC₈µseμC₃eµtedCβedestµ₈C
₂μαwt₃CyµUtXCf₄·eμsQC2008OC]UOCUXU]SW 5

654 xα₈â��₂e₈Csy≤t₃es₄sCαfCeμ·₄u−PdαβedCyttμ₄u−Cs₄₈₄cµteC₂₈µssâ��ceμµ−₄csQC2008OCVXWOCVXYZPVXZT 18

653 wµμeCeµμt₃Cce≤teμsCβμαβeμt₄esCµ≤dCe₈ectμα≤Ctμµββ₄≤₂C₄≤Cx≤tUCt₃₄≤Cf₄₈−sCβμαducedC·yCsα₈â��₂e₈CμαuteQC
2008OCVXWOCW[WSPW[WX 27

652 nα≤C₄−β₈µ≤tedCαβt₄cµ₈Cc₃µ≤≤e₈Cwµve₂u₄desC₄≤CjμVNRr₂tCcαPdαβedC≤eµμCstα₄c₃₄α−etμ₄cCq₄s·tV^CµC
≤ewCcµ≤d₄dµteCfαμCµct₄veC₄≤te₂μµtedCβ₃αtα≤₄cCdev₄cesCαβeμµt₄≤₂CµtCTQXC−₄cμα−QC2008OCTYOCTYUS]PTW 16

651 jμâ��~·C|µve₂u₄deCf−β₈₄f₄eμsC₄≤Csαve₈Cx₄₈₄cµteCl₈µssesQC2008OCWWOCXVYPXWT 18

650 xtud₄esCα≤Cy₃eμ−µ₈Cr₄₂μµt₄α≤CαfCjuCnα≤CiαβedC₄≤tαCy₄tUsµ≤αβµμt₄c₈esQC2008OCWZOCWYXTPWYXZ 12

649 wα₈eCαfCμµμePeµμt₃Ce₈e−e≤tsC₄≤Ct₃eCdes₄₂≤CαfCμµd₄µt₄α≤CdetectαμsCµ≤dCe₈ectμα₈u−₄≤esce≤tCsαuμcesQC
2008OC
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648 }PμµyCsβectμαscαβyCstud₄esCαfC₈u−₄≤esce≤tCx₄P·µsedC−µteμ₄µ₈sQC2008OC

647 n≤vest₄₂µt₄α≤CαfClµsC₈µyeμsCdαβedCw₄t₃CjμVNCµ≤dCjμVNCNC~·VNC₄α≤sCus₄≤₂Ct₃eCtμµ≤s−₄ttµ≤ceC
−eµsuμe−e≤tQC2008OC

646 j−₄tt₄≤₂CµPx₄tKxLKjμLCf₄₈−sCµ≤dCµPx₄tKxLKjμLRµPx₄^mC−₄cμαcµv₄t₄esCdαβedCw₄t₃CjμC·yCμe−αteC−µ₂≤etμα≤C
sβutteμ₄≤₂Ctec₃≤₄γueQC2008OCT]OCVTXUST 3

645 qu−₄≤esce≤ceCd₄stμ₄·ut₄α≤CαfC~·PdαβedChµP˛–Px₄f₈tsCβ₃αsβ₃αμsQC2008OCUVOCTZSTPTZSX 18

644 j≤₃µ≤cedCzβPhα≤veμs₄α≤Cj−₄ss₄α≤CαfCjμVNPiαβedCf₈UtVCuαwdeμsC·yC~VNChαdαβ₄≤₂CuμeβµμedC₄≤CµC
sα≤PfγueαusCxα₈Ple₈CuμαcessQC2008OCVZVPVZWOCYUTPYUW

643 n≤fμµμedPtαP₂μee≤Cµ≤dC·₈ueCuβcα≤veμs₄α≤C₄≤Cy−VNPdαβedCyetUâ��u·tC₂₈µssQC2008OCTSVOCSXVXTW 23

642 x₄₈₄cα≤C≤µ≤αc₈usteμPse≤s₄t₄zedCe−₄ss₄α≤Cfμα−Ceμ·₄u−^Cy₃eCμα₈eCαfCstμessC₄≤Ct₃eCfαμ−µt₄α≤CαfCs₄₈₄cα≤C
≤µ≤αc₈usteμsQC2008OCTSWOCTUVTS[ 3

641 j≤₃µ≤cedCf₈uαμesce≤ceCfμα−CjuVNC₄≤C₈αwP₈αssCs₄₈₄cµC₂₈µssPceμµ−₄cCwµve₂u₄desCw₄t₃C₃₄₂₃Cx≤tUC
cα≤te≤tQC2008OC]VOCUTT]SW 61

640 j₄₂e≤−αdeC−ed₄µtedCexc₄tµt₄α≤Cµ≤dCμµd₄µt₄α≤C₄≤CµCβ₈µ≤µμC−₄cμαcµv₄tyQC2008OCTSVOCSYVTST 3

639 q₄₂₃tCj−₄ss₄α≤Cfμα−CwµμePjµμt₃CiαβedCx₄₈₄cα≤Csµ≤αstμuctuμesQC2008OCUSS[OCTPTS 22

638 u₃αtα₈u−₄≤esce≤tCµ≤dCcμystµ₈₈₄≤eCβμαβeμt₄esCαfC~Vâ��xf₈XtTU^hexVNCβ₃αsβ₃αμC≤µ≤αf₄·eμsCβμeβµμedC
·yCe₈ectμαsβ₄≤≤₄≤₂QC2009OCTSXOCSYWVTT 18

637 hα−βet₄t₄α≤C·etwee≤CtwαCtyβesCαfCµ≤t₄Pxtα₆esCe−₄ss₄α≤C₄≤CmαKVNLPµct₄vµtedC’gqfsC₂₈µssQC2009OCUTOCSVXTTV 5

636 qu−₄≤esce≤ceCαfCsµ≤αcμystµ₈₈₄≤eCjμ·₄u−PiαβedC~ttμ₄µQC2009OCT]OCZW[PZXW 113

635 jμNC−ed₄u−Ce≤eμ₂yC₄α≤C₄−β₈µ≤tµt₄α≤C₄≤tαC₈₄t₃₄u−C≤₄α·µteQC2009OCUYZOCTVVUPTVVX 6

634 i₄ffus₄α≤CβμαcessCµββ₈₄edC₄≤Cfµ·μ₄cµt₄α≤CαfC₄α≤Pexc₃µ≤₂edCαβt₄cµ₈Cwµve₂u₄desC₄≤C≤αve₈CjμVNCµ≤dC
jμVNR~·VNPdαβedCs₄₈₄cµteC₂₈µssesQC2009OCUSOCXTSPXTV 5

633 j−₄ss₄α≤Cµ≤µ₈ys₄sCαfCwjVNCKjuVNOCy·VNCICmαVNL^CgUtVPgµtPq₄kRfnkVC₂₈µssesQC2009OC[VOCVTVPVUV 4

632 tβt₄cµ₈Cβμαβeμt₄esCαfCurrfCdαβedCw₄t₃Ceμ·₄u−KnnnLCµ≤dCytteμ·₄u−KnnnLCcα−β₈exesQC2009OCW]OCT[TWPT[TZ 6

631 qujC₂μαwt₃CαfCn≤uC₈µyeμsCfμα−CμµμePeµμt₃CtμeµtedC−e₈tsCfαμCμµd₄µt₄α≤CdetectαμCstμuctuμesQC2009OCTYXOC]WP]Z 4
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630 wedCuβPcα≤veμs₄α≤Ce−₄ss₄α≤Cfμα−C≤µ≤αcμystµ₈₈₄≤eClµsCβαwdeμsCcαPdαβedCw₄t₃CjμVNCµ≤dC~·VNQC
OpticalnMaterialsOC2009OCVTOC[SSP[SW 3.3 10

629 tβt₄cµ₈Ce−₄ss₄α≤Cµ≤dCe₈ectμα≤CcµβtuμeCαfCμµμePeµμt₃Ctμ₄vµ₈e≤tC₄α≤sC₈αcµtedCµtCd₄st₄≤ctCs₄tesC₄≤Cx≤tUC
t₃₄≤Cf₄₈−sQC2009OCUOCVXVPVYW 7

628 tβt₄cµ₈Cβμαβeμt₄esCαfCx₄Rx₄^jμC−u₈t₄P≤µ≤α₈µyeμCstμuctuμesC₂μαw≤C·yCxrgjC−et₃αdQC2009OCWSWOCXTVUPXTVX

627 j≤₃µ≤cedCαβt₄cµ₈Cµct₄vµt₄α≤CαfCjμVNC₄≤CjμVNPdαβedCf₈UtVCβαwdeμsC·yC~VNCcαdαβ₄≤₂C₄≤CµCsα₈â��₂e₈C
−et₃αdQC2009OCTU]OCTTSPTTV 3

626 sµ≤αscµ₈edCαβt₄cµ₈Cf₄·μeCα·tµ₄≤edC·yCt₃eCsα₈â��₂e₈CβμαcessC₄≤Ct₃eCx₄tUâ��’μtUCsyste−CdαβedCw₄t₃CμµμeC
eµμt₃C₄α≤sQCOpticalnMaterialsOC2009OCVTOCZYXPZY[ 3.3 17

625 f·sαμβt₄α≤Cµ≤dCf₈uαμesce≤ceCβμαβeμt₄esCαfCx−VNC₄α≤sC₄≤Cf₈uαμ₄deCcα≤tµ₄≤₄≤₂Cβ₃αsβ₃µteC₂₈µssesQC
OpticalnMaterialsOC2009OCVTOCTTYZPTTZU 3.3 100

624 hµμμ₄eμCμe₈µxµt₄α≤C₄≤Cγuµ≤tu−CdαtsQC2009OCWTOC]Y]P]ZT 3

623 u₃αtα₈u−₄≤esce≤ceCαfCβαμαusCs₄₈₄cα≤Cstµ₄≤Cetc₃edCµ≤dCdαβedCw₄t₃Ceμ·₄u−Cµ≤dCytteμ·₄u−QC2009OCWTOCXUXPXU[ 16

622 jffectCαfCβmCαfCcα₈₈α₄dµ₈Csusβe≤s₄α≤Cα≤Ccμystµ₈₈₄zµt₄α≤Cµ≤dCµct₄vµt₄α≤Ce≤eμ₂yCαfCdeeβC₈eve₈sC₄≤Cx≤tUC
t₃₄≤Cf₄₈−sCα·tµ₄≤edCv₄µCsα₈â��₂e₈QC2009OCZSOCTVTUPTVTY 15

621 qu−₄≤esce≤tCβμαβeμt₄esCαfCe≤se−·₈eCµ≤dC₄≤d₄v₄duµ₈Ceμ·₄u−PdαβedCyttμ₄u−Cαx₄deC≤µ≤αtu·esQC2009OC
TSXOCS]WVU] 13

620 seµμC₄≤fμµμedPe−₄tt₄≤₂CjμPCµ≤dC~·PjμPCdαβedChekVC≤µ≤αβµμt₄c₈esCw₄t₃C≤αCv₄s₄·₈eCuβcα≤veμs₄α≤QC2009OC
TZOCTX]SWPTS 30

619 qµ≤t₃µ≤₄deP·µsedC₈u−₄≤esce≤tC₃y·μ₄dC−µteμ₄µ₈sQC2009OCTS]OCWU[VPVZW 2680

618 f≤Cf−αμβ₃αusCn≤d₄u−â��lµ₈₈₄u−â��’₄≤câ��tx₄deCfct₄veCrµtμ₄xCj₈ectμα₈u−₄≤esce≤tCu₄xe₈QC2009OCXOCWV[PWWX 16

617 qu−₄≤esce≤tCsµ≤αcμystµ₈sCw₄t₃CfUgUtZChα−βαs₄t₄α≤Cxy≤t₃es₄zedC·yCµCp₄≤et₄cµ₈₈yCrαd₄f₄edCrα₈te≤C
xµ₈tCret₃αdQC2009OCTTVOCTUSWPTUS[ 44

616 y₃eCfαμ−µt₄α≤CαfC₈₄₂₃tCe−₄tt₄≤₂Cceμ₄u−Cs₄₈₄cµtesC₄≤Cceμ₄u−PdαβedCs₄₈₄cα≤Cαx₄desQC2009OC]WOCSTTTTU 25

615 xy≤t₃es₄sCµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfC₄≤fμµμedPe−₄tt₄≤₂C~kV^sdC≤µ≤αβµμt₄c₈esQC2009OCTSYOCSYVTT[ 47

614 ke−tαsecα≤dC₈µseμCd₄μectCwμ₄t₄≤₂CαfC₂μµt₄≤₂sCµ≤dCwµve₂u₄desC₄≤C₃₄₂₃Cγuµ≤tu−Ceff₄c₄e≤cyC
eμ·₄u−PdαβedCgµccµμµtC₂₈µssQC2009OCWUOCUSXTSY 21

613 fCμµβ₄dC₃ydμαt₃eμ−µ₈Csy≤t₃es₄sCαfCμµμeCeµμt₃Cαx₄deCµct₄vµtedC~CKtmLVCµ≤dC~UtVC≤µ≤αtu·esQC2009OC
USOCVSXVSU 39

Citation Report

8



612 snwCtαCv₄s₄·₈eCuβPcα≤veμs₄α≤OC₄≤fμµμedC₈u−₄≤esce≤ceOCt₃eμ−α₈u−₄≤esce≤ceCµ≤dCdefectCce≤tμesC₄≤C
~UtVC^CjμCβ₃αsβ₃αμQC2009OCWUOCSYXTSW 52

611 jffectCαfCt₃eμ−µ₈Cµ≤≤eµ₈₄≤₂Ctμeµt−e≤tsCα≤Ct₃eCαβt₄cµ₈Cβμαβeμt₄esCαfCμµμePeµμt₃PdαβedCf₈sCf₄₈−sQC
2009OCWUOCSUXTS] 24

610 tβt₄cµ₈OCstμuctuμµ₈Cβμαβeμt₄esCµ≤dCexβeμ₄−e≤tµ₈CβμαceduμesCαfClµldsC₂μαw≤C·yC−etµ₈αμ₂µ≤₄cC
c₃e−₄cµ₈CvµβαμCdeβαs₄t₄α≤QC2010OC 4

609 qαcµ₈Cf₄e₈dCeffectCαfCt₃eC₃αstC−µtμ₄xCα≤Ct₃eCdecµyCt₄−eCαfCdαβedCe−₄tteμsQC2010OCTSSOC[ZTP[ZW 4

608 vuµ≤t₄tµt₄veCdeteμ−₄≤µt₄α≤CαfCs₄teCαccuβµ≤cyCαfC−u₈t₄PμµμePeµμt₃Ce₈e−e≤tsCdαβedC₄≤tαChµUx≤tWC
β₃αsβ₃αμC·yCe₈ectμα≤Cc₃µ≤≤e₈₄≤₂C−₄cμαµ≤µ₈ys₄sQC2010OCT[VOCUTUZPUTVU 9

607 xtudyCαfCjμNC₄α≤P₄−β₈µ≤tedC₈₄t₃₄u−C≤₄α·µteCstμuctuμeCµfteμCµ≤Cµ≤≤eµ₈₄≤₂CβμαceduμeC·yCwgxCµ≤dC
wgxRc₃µ≤≤e₈₈₄≤₂QC2010OCUY[OCUSWUPUSWX 3

606 j₈µst₄cCβμαβeμt₄esC₄≤Cd₄ffeμe≤tC≤µ≤αPstμuctuμedCf₈sCf₄₈−sQC2010OCWXOCVYVPVY[ 2

605 uμαβeμt₄esCαfCeβαxyC≤αvα₈µ₆Cμes₄≤C₈µyeμsCdαβedCw₄t₃C·₄s−ut₃CfαμCβ₃αtα₈u−₄≤esce≤ceC≤eµμCTVSSC≤−QC
2010OCTTZOCsfPsf 1

604 jffectCαfCjuUtVCdαβ₄≤₂Cα≤CyµUtXCcμystµ₈C₂μαwt₃C·yCt₃eC₈µseμP₃eµtedCβedestµ₈Ctec₃≤₄γueQC2010OC
VTVOCYUPYZ 5

603 qu−₄≤esce≤tCβμαβeμt₄esCαfCμµμeCeµμt₃CKjμOC~·LCdαβedCyttμ₄u−Cµ₈u−₄≤₄u−C₂µμ≤etCt₃₄≤Cf₄₈−sCµ≤dC·u₈₆C
sµ−β₈esCsy≤t₃es₄sedC·yCµ≤CµγueαusCsα₈â��₂e₈Ctec₃≤₄γueQC2010OCVSOCTZSZPTZTX 56

602 xy≤t₃es₄sCµ≤dCcμystµ₈CstμuctuμeCαfCq≤UrUNleWtTUOCq≤bμµμePeµμt₃Ce₈e−e≤tCαμC~_CrbhµOCr≤OC’≤QC2010
OCT[VOCTT[YPTT]V 16

601 wµ−µ≤Cµ≤dCβ₃αtα₈u−₄≤esce≤ceCαfCjμVNPdαβedCx≤tUCα·tµ₄≤edCv₄µCt₃eCsα₈â��₂e₈Ctec₃≤₄γueCfμα−C
sα₈ut₄α≤sCw₄t₃Cd₄st₄≤ctCβmQCOpticalnMaterialsOC2010OCVVOCYYPZS 3.3 8

600 xtμuctuμeCµ≤dC₈u−₄≤esce≤ceCαfCμµμeCeµμt₃PdαβedCs₄₈₄cα≤Cαx₄desCstud₄edCt₃μαu₂₃Ct₃e₄μC}PμµyC
µ·sαμβt₄α≤C≤eµμCed₂eCstμuctuμeCµ≤dC}PμµyCexc₄tedCαβt₄cµ₈C₈u−₄≤esce≤ceQC2010OCUWZOCUW[PUXV 10

599 j₈ectμα≤Pβ₃α≤α≤C₄≤teμµct₄α≤C₄≤C≤α≤Pβα₈µμCγuµ≤tu−CdαtsC₄≤ducedC·yCt₃eCµ−αμβ₃αusCβα₈µμC
e≤v₄μα≤−e≤tQC2010OC]SOCY[VPY[Z 9

598 tβt₄cµ₈Cµ≤dCxβectμαscαβ₄cCuμαβeμt₄esCαfCuα₈y−eμCqµyeμsCiαβedCw₄t₃CwµμeCjµμt₃Cnα≤sQC2010OC 2

597 wα₈eCαfCwµμePjµμt₃Cj₈e−e≤tsC₄≤Ct₃eCyec₃≤α₈α₂yCαfCnnnP{Cxe−₄cα≤ductαμsCuμeβµμedC·yCq₄γu₄dCu₃µseC
jβ₄tµxyQC2010OC 1

596 wµμeCâ��Cjµμt₃Câ��CiαβedCx₄₈₄cµteCl₈µssCâ��Cheμµ−₄cCy₃₄≤Ck₄₈−sCfαμCn≤te₂μµtedCtβt₄cµ₈Ciev₄cesQC2010OCZTOCYPTX 1

595 kµ·μ₄cµt₄α≤Cµ≤dCtβt₄cµ₈Cuμαβeμt₄esCαfCjμ·₄u−PiαβedCuα₈y−eμCk₄₈−sQC2010OCXVUOCTXYR–XZU PTYWR–X[S 

(2010-2009)
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594 u₃αtα₈u−₄≤esce≤tC’μtU^juVNsµ≤αf₄·eμsCuμeβµμedCv₄µCj₈ectμαsβ₄≤≤₄≤₂QC2010OCW]OCTTXSSV 12

593 ftα−₄cCqµyeμCieβαs₄t₄α≤Cµ≤dCh₃µμµcteμ₄zµt₄α≤CαfCjμ·₄u−Ctx₄dePiαβedC’₄μcα≤₄u−Ctx₄deCy₃₄≤Ck₄₈−sQC
2010OCTXZOClT]V 10

592 tβt₄−µ₈Ccα−βαs₄t₄α≤CαfCeuμαβ₄u−C₂µ₈₈₄u−Cαx₄deCt₃₄≤Cf₄₈−sCfαμCdev₄ceCµββ₈₄cµt₄α≤sQC2010OCTSZOCTSVTTT 22

591 xy≤t₃es₄sOC−₄cμαstμuctuμeOCµ≤dCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfCt₃αμ≤₈₄₆eCx₄h^y·C≤µ≤αstμuctuμesQC
2010OCUXOCTSWTPTSW[ 6

590 tβt₄cµ₈Cµ≤dCyμµ≤sβαμtCuμαβeμt₄esCαfCwµμePeµμt₃Cyμ₄vµ₈e≤tCnα≤sCqαcµtedCµtCi₄ffeμe≤tCx₄tesC₄≤Cxα₈P₂e₈C
x≤tUQC2010OCUW]OCSTUSSX 5

589 y₃eμ−µ₈Cfct₄vµt₄α≤Cµ≤dChµt₃αdα₈u−₄≤esce≤ceCreµsuμe−e≤tsCαfCy·VNPiαβedCµPKx₄hLTPxKf₈sLxCy₃₄≤C
k₄₈−sQC2010OCYWXPYW[OCWX]PWYU 1

588 qαwPe≤eμ₂yCcµt₃αdα₈u−₄≤esce≤ceC−₄cμαscαβyCfαμCt₃eCc₃µμµcteμ₄zµt₄α≤CαfC≤µ≤αstμuctuμesQC2010OCTTOCSWVSST 46

587 tβt₄cµ₈Ctμµ≤s₄t₄α≤sCµ≤dCe≤eμ₂yCμe₈µxµt₄α≤CαfC₃αtCcµμμ₄eμsC₄≤Cx₄C≤µ≤αcμystµ₈sQC2010OC]ZOCUVTTTY 27

586 q₄₂₃t₄≤₂Cfββ₈₄cµt₄α≤sCαfCwµμeCjµμt₃PiαβedCx₄₈₄cα≤Ctx₄desQC2010OCW[ZPXSY 1

585 iuµ₈C|µve₈e≤₂t₃Cj−₄ss₄veC’≤tCyetμµβαds^CjffectsCαfCjμ·₄u−Rleμ−µ≤₄u−CxuμfµceCrαd₄f₄cµt₄α≤QC
2010OCTSOCVUPVX 6

584 t≤Ccα−βet₄t₄α≤C·etwee≤CtwαCtyβesCαfCµ≤t₄Pxtα₆esCe−₄ss₄α≤C₄≤CmαVNCµ≤dCsdVNC₄α≤sC₄≤C₂₈µssesQC2010OC
VXYOCWVXPWWS 12

583 xy≤t₃es₄sCµ≤dCc₃µμµcteμ₄zµt₄α≤CαfChµkUC≤µ≤αcμystµ₈sQC2010OCW[]OCX]UPX]X 66

582 xβectμαscαβ₄cCstud₄esCαfCx−VNCµ≤dCjuVNCcαPdαβedC₈₄t₃₄u−C·αμµteC₂₈µssQC2010OCW]UOCZTUPZTY 78

581 lµdα₈₄≤₄u−Cαx₄deCu₈tμµ≤µμμαwC≤µ≤αμαdsCµsC−u₈t₄−αdµ₈Ccα≤tμµstCµ₂e≤tsCfαμCαβt₄cµ₈Cµ≤dC−µ₂≤et₄cC
μesα≤µ≤ceC₄−µ₂₄≤₂QC2010OCUYOC[]X]PYX 147

580 l₈µssesCfαμCu₃αtα≤₄cCfββ₈₄cµt₄α≤sQC2010OCTOCZWP[Y 66

579 jffectCαfCµ≤≤eµ₈₄≤₂Cµ≤dCsdCcα≤ce≤tμµt₄α≤Cα≤Ct₃eCβ₃αtα₈u−₄≤esce≤ceCαfCsdVNC₄α≤sCcαuβ₈edCw₄t₃C
s₄₈₄cα≤C≤µ≤αβµμt₄c₈esQC2010OCTS[OCTTVTTW 23

578 n≤f₈ue≤ceCαfC≤eαdy−₄u−Ccα≤ce≤tμµt₄α≤Cα≤Cexc₄tµt₄α≤Cµ≤dCe−₄ss₄α≤Cβμαβeμt₄esCαfCsdCdαβedC₂µ₈₈₄u−C
αx₄deC≤µ≤αcμystµ₈₈₄≤eCf₄₈−sQC2010OCTS[OCSYVXVX 8

577 m₄₂₃Cse≤s₄t₄v₄tyC₃ydμα₂e≤Cse≤s₄≤₂Cw₄t₃CutPdecαμµtedCβαμαusC₂µ₈₈₄u−C≤₄tμ₄deCβμeβµμedC·yC
−etµ₈Pµss₄stedCe₈ectμα₈essCetc₃₄≤₂QC2010OCTVXOC]SUPZ 24
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576 j≤₂₄≤eeμ₄≤₂CαfCμefμµct₄veC₄≤dexC₄≤Csu₈f₄deCc₃µ₈cα₂e≤₄deC₂₈µssC·yCd₄μectC₈µseμCwμ₄t₄≤₂QC2010OC

575 kµ·μ₄cµt₄α≤Cµ≤dCc₃µμµcteμ₄zµt₄α≤CαfC−µ₂≤et₄cC−esαβαμαusCs₄₈₄cµC≤µ≤αsβ₃eμesCcαvµ₈e≤t₈yC·α≤dedC
w₄t₃Ceuμαβ₄u−Ccα−β₈exQC2010OCV]OCXTYYPZT 15

574 kµ·μ₄cµt₄α≤Cµ≤dCh₃µμµcteμ₄zµt₄α≤CαfCjμ·₄u−PiαβedCuα₈y−eμCuµtteμ≤sC·yCq₄ftPtffCuμαcessCfαμCu₈µ≤µμC
tβt₄cµ₈Cf−β₈₄f₄eμsQC2011OCXXTOCUZVPU[U 1

573 tβt₄cµ₈Cjff₄c₄e≤cyCαfCx₃αμtC|µveCn≤fμµμedCj−₄tt₄≤₂Cu₃αsβ₃αμsQC2011OCTTXOCTZ]XUPTZ]XZ 17

572 xc₃αtt₆yC·µμμ₄eμCfαμ−µt₄α≤CµtCt₃eCfuCtαCμµμeCeµμt₃CdαβedClµsCt₃₄≤Cf₄₈−C₄≤teμfµceQC2011OCXXOCVTVST 14

571 qu−₄≤esce≤ceCβμαβeμt₄esCαfCteμ·₄u−PdαβedCx₄hsCt₃₄≤Cf₄₈−sC·yCμfC−µ₂≤etμα≤Cμeµct₄veCsβutteμ₄≤₂QC
2011OCUSOCWZXPWZ] 18

570 rα≤αd₄sβeμseCldUtV^q≤CKq≤CbCjuVNOCy·VNOCiyVNOCx−VNOC~·VNRjμVNOC~·VNRy−VNOCµ≤dC~·VNRmαVNLC
≤µ≤αcμystµ₈sCw₄t₃Ctu≤µ·₈eCs₄zeCµ≤dC−u₈t₄cα₈αμC₈u−₄≤esce≤tCβμαβeμt₄esQC2011OCTVOCXW[S 88

569 qwjyP·µsedC·₄αdetect₄α≤CαfCisfCμe₈eµseC₄≤C₈₄veCce₈₈sCus₄≤₂CsuμfµceP−αd₄f₄edCuβcα≤veμt₄≤₂C
f₈uαμesce≤tC≤µ≤αβµμt₄c₈esQC2011OCUZOCU[XWPYS 57

568 jμVNCµ≤dCx₄C₈u−₄≤esce≤ceCαfCµtα−₄cC₈µyeμCdeβαs₄tedCjμPdαβedCf₈UtVCt₃₄≤Cf₄₈−sCα≤Cx₄KTSSLQC2011OC
TS]OCTTVTSZ 21

567 uμeβµμµt₄α≤Cµ≤dCt₃eC₈u−₄≤esce≤tCβμαβeμt₄esCαfCy·VNPdαβedCldUtVCf₈uαμesce≤tC≤µ≤αf₄·eμsCv₄µC
e₈ectμαsβ₄≤≤₄≤₂QC2011OCUUOCSVXYSU 27

566 weµ₈₄zµt₄α≤CαfCse≤s₄t₄zedCeμ·₄u−C₈u−₄≤esce≤ceC₄≤Cx₄â��≤µ≤αcμystµ₈Ccα−βαs₄tesCα·tµ₄≤edCfμα−Csα₈ut₄α≤C
βμαcessµ·₈eCsα₈â��₂e₈Cdeμ₄vedC−µteμ₄µ₈sQC2011OCUTOCTZTVPTZUS 4

565 qα≤₂Pmµu₈Cf≤µ₈α₂Cu₃αtα≤₄csQC2011OCU]OCTT[UPTUSX 103

564 x₄−u₈µt₄α≤CαfCµ≤Ceμ·₄u−PdαβedCc₃µ₈cα₂e≤₄deC−₄cμαPd₄s₆C−₄dP₄≤fμµμedC₈µseμCsαuμceQC2011OCT]OCTT]XTPYU 7

563 n≤f₈ue≤ceCαfCβmCαfCcα₈₈α₄dµ₈Csusβe≤s₄α≤Cα≤Ct₃eCe₈ectμ₄cµ₈Ccα≤duct₄v₄tyCαfCx≤tUCt₃₄≤Cf₄₈−sCdeβαs₄tedC
v₄µCxα₈Ple₈Pi₄βPhαµt₄≤₂QC2011OCTWOCTTVPTTZ 11

562 y₃eCxe₈ect₄veClμαwt₃CαfCx₄₈₄cα≤Csµ≤αw₄μesCµ≤dCy₃e₄μCtβt₄cµ₈Cfct₄vµt₄α≤QC2011OC 1

561 wesα≤µ≤tCβ₃αtαe−₄ss₄α≤CαfCμµμeCeµμt₃CdαβedClµsCt₃₄≤Cf₄₈−sQC2011OCXYOCTTVST 3

560 y₃eCeffect₄veCsuμfµceCie·yeCte−βeμµtuμeCαfC~·^lµsQC2011OCYXOCTWZYPTWZ[ 8

559 zβcα≤veμs₄α≤C₈u−₄≤esce≤ceCαfCpldKrαtWLU^jμVNO~·VNCβαwdeμCβμeβµμedC·yCuec₃₄≤₄C−et₃αdQC2011OC
U]OC[WVP[W[ 21
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558 jffectsCαfCies₄₂≤Cleα−etμ₄esCµ≤dCsα≤₈₄≤eµμCqαssesCα≤Clµ₄≤C₄≤Cx₄₈₄cα≤C|µve₂u₄desC|₄t₃C
jμ·₄u−PiαβedCwe₂₄α≤sQC2011OCWZOCVUZPVVW 1

557 uμecα≤ce≤tμµt₄α≤CαfCeμ·₄u−KnnnLC₄α≤sCfμα−Ce≤v₄μα≤−e≤tµ₈Csµ−β₈esCus₄≤₂Cµct₄vµtedCcµμ·α≤C−αd₄f₄edC
w₄t₃C·e≤zαy₈C₃ydμµz₄≤eQC2011OCTZUOCV]XPWSU 11

556 lμαwt₃Cµ≤dCsβectμαscαβ₄cCc₃µμµcteμ₄st₄csCαfCjμPdαβedChekVCcμystµ₈QC2011OCVT[OCZVVPZVY 4

555 jffectCαfCt₃eCsdCcα≤te≤tCα≤Ct₃eCstμuctuμµ₈Cµ≤dCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfCs₄₈₄cα≤Pμ₄c₃Cs₄₈₄cα≤C
d₄αx₄deCt₃₄≤Cf₄₈−sQC2011OCYOCTYT 8

554 qu−₄≤esce≤ceCsβectμαscαβyCαfCeuμαβ₄u−CdαβedC₂µ₈₈₄u−C≤₄tμ₄deCβαwdeμCβμeβµμedC·yCµCsµCf₈uxC
−et₃αdQC2011OCUS[OCTXYPTYS 5

553 jμ·₄u−PdαβedC₄≤te₂μµtedCwµve₂u₄deCµ−β₈₄f₄eμsCµ≤dC₈µseμsQC2011OCXOCVY[PWSV 197

552 uαstCµ≤≤eµ₈₄≤₂C₄−−eμs₄α≤^CfC≤ewCtec₃≤₄γueCfαμCstudy₄≤₂CμµμeCeµμt₃C₄α≤sC₄≤CβαμαusC−µteμ₄µ₈sQC2011OC
TVTOCWXVPWXY 4

551 j≤₃µ≤ce−e≤tCαfC₈u−₄≤esce≤ceCβμαβeμt₄esCαfCjuVN^~{tWC₄≤Cβα₈y−eμ₄cC≤µ≤αcα−βαs₄tesCuβα≤Cz{C
exc₄tµt₄α≤QC2011OCTVTOCWZVPWZY 25

550 uμeβµμµt₄α≤Cµ≤dCc₃µμµcteμ₄zµt₄α≤CαfCy·VNCµ≤dCy·Ksµ₈LV´•≤mUtCdαβedCuh^urrfC·₈e≤dQC2011OCTVTOCUWXTPUWXY 14

549 kµ·μ₄cµt₄α≤Cµ≤dCh₃µμµcteμ₄zµt₄α≤CαfCjμ·₄u−PiαβedCk₈uαμαβα₈y−eμCuµtteμ≤sCv₄µCz{Psµ≤α₄−βμ₄≤tC
q₄t₃α₂μµβ₃yCfαμCzseC₄≤Cu₈µ≤µμCtβt₄cµ₈Cf−β₈₄f₄eμsQC2011OCXXTOCVT[PVUZ 2

548 tβt₄cµ₈Cstud₄esCαfCsµ−µμ₄u−PdαβedCf₈uαμ₄deC≤µ≤αβµμt₄c₈esQC2011OC]TOCWW[YPWW]W 6

547 jμVNCnskwfwjiCumtytPCfsiCjqjhywtPqzrnsjxhjshjCkwtrCjμPitujiCx₄PwnhmCxnqnhtsCsnywnijC
knqrxC|nymC{fw~nslCx₄CfsiCjμChtsyjsyxQC2011OCSWOCUXXPUX] 5

546 u₃αtαPCµ≤dCj₈ectμαPqu−₄≤esce≤ceCµtCTQXWC˛…−Cfμα−CjμCVNC₄≤Cx₄h^jμCUCtCVCk₄₈−sCµ≤dCxtμuctuμesQC2011OC
U[OCSZZ[ST

545 n≤ducedC−µ₂≤et₄cC−α−e≤tCαfCjuKVNLC₄α≤sC₄≤ClµsQC2012OCUOC]Y] 29

544 qαwCβ₃α≤α≤Ce≤eμ₂yCgµh₈UC≤µ≤αcμystµ₈sC₄≤CsdVNPdαβedCf₈uαμαz₄μcα≤µteC₂₈µssesCµ≤dCt₃e₄μC₄≤f₈ue≤ceC
α≤Ct₃eCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esQC2012OCTWSWOC]S 7

543 wµμeCeµμt₃CWfC₃y·μ₄d₄zµt₄α≤Cw₄t₃Ct₃eClµsCvµ₈e≤ceC·µ≤dQC2012OCUZOCTTXSTZ 18

542 n−β₈µ≤tµt₄α≤Cdµ−µ₂eCeffectsCα≤Ct₃eCjμVNC₈u−₄≤esce≤ceC₄≤Cs₄₈₄cµQC2012OCUSOCTYYV] 16

541 j≤eμ₂yCtμµ≤sfeμC−ec₃µ≤₄s−sC₄≤CjμP~·P~Cd₄s₄₈₄cµteCt₃₄≤Cf₄₈−sQC2012OCTSSOCUXT]TV 5
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540 {₄s₄·₈eC₈₄₂₃tCe−₄ss₄α≤Cµ≤dCe≤eμ₂yCtμµ≤sfeμCβμαcessesC₄≤Cx−PdαβedC≤₄tμ₄deCf₄₈−sQC2012OCTTTOCTUVTSX 7

539 y−VNCdαβedCs₄₈₄cα≤Ct₃₄≤Cf₄₈−Cµ≤dCwµve₂u₄desCfαμC−₄dP₄≤fμµμedCsαuμcesQC2012OCTSTOCTWTTSZ 8

538 t≤Ct₃eCj₈ectμ₄cµ₈Cµ≤dCu₃αtα₈u−₄≤esce≤ceCuμαβeμt₄esCαfCjμ·₄u−CiαβedC’≤tCy₃₄≤Ck₄₈−QC2012OCTWZTOCUW 1

537 kµ·μ₄cµt₄α≤CαfCldUtVC≤µ≤αf₄·eμsC·yCe₈ectμαsβ₄≤≤₄≤₂Ctec₃≤₄γueCus₄≤₂Cu{fCµsCµCstμuctuμeCd₄μect₄≤₂C
te−β₈µteQC2012OCUYTOCZZSPZZV 11

536 xtμuctuμeCµ≤dCqu−₄≤esce≤ceCαfCcu·₄cC·αμα≤C≤₄tμ₄deC−₄cμαβαwdeμCw₄t₃C≤eαdy−₄u−C₄α≤sQCJournalnofn
AppliednSpectroscopyOC2012OCZ]OCZWWPZW[ 0.7 2

535 kμeγue≤cyCuβcα≤veμs₄α≤Cβμαβeμt₄esCαfCy−VNCdαβedCyetUâ��’≤tC₂₈µssesCcα≤tµ₄≤₄≤₂Cs₄₈veμC
≤µ≤αβµμt₄c₈esQC2012OCXVYOCxXSWPxXSY 34

534 we−µμ₆µ·₈eCf₈uαμesce≤ceCe≤₃µ≤ce−e≤tC₄≤C~{tW^juVNef₂C≤µ≤αP₃y·μ₄dsC₄≤ducedC·yC₄≤teμfµceC
effectQC2012OCUOCUSWZ 23

533 tβt₄cµ₈Csw₄tc₃₄≤₂Cµ≤dCβ₃αtα₈u−₄≤esce≤ceC₄≤Ceμ·₄u−C₄−β₈µ≤tedCvµ≤µd₄u−Cd₄αx₄deCt₃₄≤Cf₄₈−sQC2012OC

532 u₃αtαβ₃ys₄csCαfCμesα≤µ≤t₈yCµ≤dC≤α≤Pμesα≤µ≤t₈yCexc₄tedCeμ·₄u−CdαβedCleC≤µ≤αw₄μesQC2012OCUVOCSYXZSU 12

531 n≤f₈ue≤ceCαfCy−Pdαβ₄≤₂Cα≤C−₄cμαstμuctuμeCµ≤dC₈u−₄≤esce≤ceC·e₃µv₄αμCαfC·µμ₄u−Cstμα≤t₄u−Ct₄tµ≤µteC
t₃₄c₆Cf₄₈−sQC2012OCUX[OCVU[VPVU[[ 3

530 ye−βeμµtuμeCµ≤dCcα≤ce≤tμµt₄α≤Cγue≤c₃₄≤₂CαfCy·VNCe−₄ss₄α≤sC₄≤C~Wf₈Ut]Ccμystµ₈sQC2012OCXVUOC]UP]Z 27

529 jv₄de≤ceCαfCuβcα≤veμs₄α≤C₈u−₄≤esce≤ceCcα≤tμ₄·ut₄α≤CtαCt₃eC₄−βμαvedCβ₃αtαµct₄v₄tyCαfCeμ·₄u−C
dαβedCy₄tUCsyste−sQC2012OCW[OCZ[YXPZ 80

528 kµ·μ₄cµt₄α≤Cµ≤dC₈u−₄≤esce≤ceCβμαβeμt₄esCαfCα≤ePd₄−e≤s₄α≤µ₈C’≤f₈UtWCµ≤dC’≤f₈UtW^CfVNCKfCbChμOC
juOCy·LC−₄cμαf₄·eμsC·yCe₈ectμαsβ₄≤≤₄≤₂C−et₃αdQC2012OCWZOCVX]UPVX]] 24

527 qµμ₂ePscµ₈eCsy≤t₃es₄sCαfCquUtV^q≤VNCKq≤VNCbCjuVNOCy·VNOC~·VNRjμVNOC~·VNRy−VNOCµ≤dC~·VNRmαVNLC
−₄cμαsβ₃eμesCµ≤dCt₃e₄μCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esQC2012OCWZOCWTVZPWTWX 13

526 u₃αtα₈u−₄≤esce≤ceCαfCsdPdαβedCx≤tUCt₃₄≤Cf₄₈−sQC2012OCTSSOCTST]S[ 42

525 wµμePeµμt₃C₄−βuμ₄t₄esC₄≤C₂µ₈₈₄u−C≤₄tμ₄de^Cy₃eCμα₈eCαfCt₃eCmu··µμdCβαte≤t₄µ₈QC2012OCUZPU[OCYWPYZ 5

524 u₃αtαfu≤ct₄α≤µ₈C₃y·μ₄dsCαfCμµμeCeµμt₃Ccα−β₈exesCcαvµ₈e≤t₈yC·α≤dedCtαC’≤tCcαμePs₃e₈₈C≤µ≤αβµμt₄c₈eC
su·stμµteCt₃μαu₂₃Cβα₈y−eμC₈₄≤₆µ₂eQC2012OCWTOCZWUVPVS 18

523 tβt₄cµ₈Cβμαβeμt₄esCαfC·₄PdαβedCeβαxyC≤αvα₈µ₆Cμes₄≤Ccα≤tµ₄≤₄≤₂CheOCiyOCµ≤dC~C₄α≤sQC2012OCTUXOCZTSPZTX
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522 ru₈t₄Pwµ₈₈edCcµμ·α≤C≤µ≤αtu·eP·µsedCteμ≤µμyCμµμeCeµμt₃CKjuVNOCy·VNLC₃y·μ₄dC−µteμ₄µ₈sCw₄t₃C
αμ₂µ≤₄cµ₈₈yC−αd₄f₄edCs₄₈₄cµPαxy₂e≤C·μ₄d₂eQC2012OCV[SOCYZPZW 14

521 y₃eCeffectCαfCy₄tUCµ≤dC’μtUCµdd₄t₄α≤Cα≤Ct₃eCcμystµ₈₈₄zµt₄α≤CαfCheVNCdαβedCyttμ₄u−Cµ₈u−₄≤u−C₂µμ≤etC
fμα−C₂₈µssesC₄≤Ct₃eCsyste−C~UtVRf₈UtVRx₄tURf₈kVQC2012OCTVUOCUZ[PU[V 19

520 h₃µμµcteμ₄zµt₄α≤CαfC−etµ₈₈₄cCe₈ectμ₄cµ₈Ccα≤tµctsCtαCx≤tUCt₃₄≤Cf₄₈−sC₈₄₂₃t₈yCdαβedCw₄t₃CjuVNC₄α≤sOCµ≤dC
β₃αtαP₄≤ducedCμes₄st₄v₄tyQC2012OCTVWOC]]WPTSSS 0

519 u₃αtαcµtµ₈yt₄cCµct₄v₄tyCαfCeμ·₄u−PdαβedCy₄tUC≤µ≤αβµμt₄c₈esC₄−−α·₄₈₄zedC₄≤C−µcμαPβαμαusCs₄₈₄cµC
f₄₈−sQC2012OCWZOCU]SPU]X 39

518 xβectμµ₈Cd₄sβeμs₄α≤CαfC₈₄≤eµμCαβt₄cµ₈Cβμαβeμt₄esCfαμCx−UtVCdαβedCgUtVâ��u·tâ��f₈UtVC₂₈µssesQC2012OC
WWOCTUZSPTUZY 37

517 xtμuctuμµ₈Cµ≤dCsβectμαscαβ₄cCstud₄esCα≤Ccα≤ce≤tμµt₄α≤Cdeβe≤de≤tCjμVNCdαβedC·αμαPte₈₈uμ₄teC
₂₈µssesQC2012OCTVUOCTTZTPTTZ[ 65

516 tβt₄cµ₈Cµ≤dCe₈ectμ₄cµ₈Cβμαβeμt₄esCαfCu≤dαβedCµ≤dCdαβedCleC≤µ≤αcμystµ₈sQC2012OCZOCTWV 24

515 tβt₄cµ₈Cstud₄esCα≤C₈µ≤t₃µ≤u−PdαβedCcµ₈c₄u−Cf₈uαμ₄deQC2012OCWZOC[]UP[]Z 5

514 jffectCαfCjμVNCdαβ₄≤₂Cα≤Ct₃eCt₃eμ−µ₈Cstµ·₄₈₄tyCαfCy₄tUC≤µ≤αβµμt₄cu₈µteCxeμα₂e₈sQC2013OCTXOCT 15

513 tβt₄cµ₈Cµ≤dCstμuctuμµ₈C₄≤vest₄₂µt₄α≤CαfCjuVNC₄α≤sC₄≤CsdVNCcαPdαβedC−µ₂≤es₄u−C₈eµdC·αμαs₄₈₄cµteC
₂₈µssesQC2013OCXXZOCUS]PUTZ 67

512 xα₈ut₄α≤P·µsedCsy≤t₃et₄cCstμµte₂₄esCfαμCjuCdαβedC’≤tC≤µ≤αβµμt₄c₈eCw₄t₃Ce≤₃µ≤cedCμedC
β₃αtα₈u−₄≤esce≤ceQC2013OCTWWOCUUVPUU] 47

511 hu·₄cCµ≤dCmexµ₂α≤µ₈CsµldkWChμystµ₈sCuμec₄β₄tµtedCfμα−Cµ≤Cf₈u−₄≤αs₄₈₄cµteCl₈µss^Cuμeβµμµt₄α≤Cµ≤dC
qu−₄≤esce≤ceCuμαβeμt₄esQC2013OCUXOCU[Z[PU[[W 98
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sβutteμ₄≤₂CfαμCβ₃αtα≤Ccα≤veμs₄α≤QC2013OCTTZOCVYVPVZT 60
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497 zβcα≤veμs₄α≤Cuμαβeμt₄esCαfCt₃eCjμPiαβedC~CUCtCVCOCg₄CUCtCVCµ≤dCx·CUCtCVCsµ≤αβµμt₄c₈esCkµ·μ₄cµtedC
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451 y₃eCeffectCαfCv₄scαs₄tyCα≤C≤µ≤αcμystµ₈₈₄zµt₄α≤CαfCstμα≤t₄u−Cf₈uαμ₄deCfμα−CµCs₄₈₄cµteC₂₈µssQC2014OCVSOCXXPYS 9

(2014-2013)

17
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449 xy≤t₃es₄sCαfC₈u−₄≤esce≤tCeuμαβ₄u−CdefectsC₄≤Cd₄µ−α≤dQC2014OCXOCVXUV 50

448 y₃eCeffectCαfC’≤UNC₄α≤Cα≤Ct₃eCz{â��{nxâ��snwCµ≤dCuβcα≤veμs₄α≤Ce−₄ss₄α≤CsβectμαscαβyCαfCjμVNC₄≤C
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438 xα₈Ple₈Pieμ₄vedCjμ·₄u−Pfct₄vµtedCx₄₈₄cµPy₄tµ≤₄µCµ≤dCx₄₈₄cµPmµf≤₄µCu₈µ≤µμC|µve₂u₄desCfαμCTQXC´µ−C
fββ₈₄cµt₄α≤C₄≤ChCgµ≤dCαfCye₈ecα−−u≤₄cµt₄α≤QC2014OCWZOCV[TPV[Y 4

437 yµ₄₈αμ₄≤₂Cβ₃αtα₈u−₄≤esce≤ceC₄≤Cstμα≤t₄u−Cµ₈u−₄≤µteCβ₃αsβ₃αμsCus₄≤₂Cf₈ux₄≤₂Cµ₂e≤tCµ≤dCµct₄vµtαμs^C
wµt₄α≤µ₈Csy≤t₃es₄sCv₄µCµCfµc₄₈eC−₄cμαwµvePµss₄stedC−et₃αdQC2014OCUZOCTSSZPTSTU 5

436
z≤usuµ₈C·μαµde≤₄≤₂CαfCt₃eCsnwC₈u−₄≤esce≤ceCαfCjμVNPdαβedCs·UtXC≤µ≤αcμystµ₈sCe−·eddedC₄≤C
s₄₈₄cµC₃αst^Cuμeβµμµt₄α≤Cµ≤dCt₃e₄μCstμuctuμµ₈Cµ≤dCsβectμαscαβ₄cCstudyCfαμCβ₃αtα≤₄csCµββ₈₄cµt₄α≤sQC
2014OCTWZOCZXTPZYS

30

435 tβt₄cµ₈Cµ≤dCstμuctuμµ₈Cβμαβeμt₄esCαfCsdCdαβedCx≤tUCβαwdeμCfµ·μ₄cµtedC·yCt₃eCsα₈â��₂e₈C−et₃αdQC
2014OCUOC[UVXP[UWV 68

434 xα₈₄dCsα₈u·₄₈₄tyCαfCμµμeCeµμt₃Ce₈e−e≤tsCKsdOCjuOCy·LC₄≤Cn≤UPxx≤xtVCPCeffectCα≤Ce₈ectμ₄cµ₈Ccα≤duct₄v₄tyC
µ≤dCαβt₄cµ₈Cβμαβeμt₄esQC2014OCWVOC]YUSPVU 14

433 qu−₄≤esce≤tC≤µ≤αβµμt₄c₈esCβμeβµμedC·yCe≤cµβsu₈µt₄≤₂C₈µ≤t₃µ≤₄deCc₃e₈µtesCtαCs₄₈₄cµCsβ₃eμeQC2014OC
U]UOCTV[XPTV]V 8
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432 kµ·μ₄cµt₄α≤CαfCαβt₄cµ₈Cc₃µ≤≤e₈Cwµve₂u₄desC₄≤Ccμystµ₈sCµ≤dC₂₈µssesCus₄≤₂C−µcμαPCµ≤dC−₄cμαC₄α≤C·eµ−sQC
2014OCVVTOCTXZPTYU 4

431 j≤₃µ≤ce−e≤tCαfCt₃eμ−µ₈Cstµ·₄₈₄tyC₄≤C·₄s−ut₃Cβ₃αsβ₃µteC·yCq≤VNCdαβ₄≤₂CfαμCtµ₄₈αμedC₈u−₄≤esce≤ceC
βμαβeμt₄esQC2014OCTYOCXSWS 9

430 hμαssCμe₈µxµt₄α≤C₄≤Chµy₄tVCµ≤dCqµf₈tVCβeμαvs₆₄teC≤µ≤αcμystµ₈sCdαβedCw₄t₃CmαVNC₄α≤sQC2014OCTXWOCYUPYZ 17

429 j≤₃µ≤cedC₈u−₄≤esce≤ceCµ≤dCe≤eμ₂yCtμµ≤sfeμCstudyC₄≤Cy·^x−CcαdαβedC₈eµdCf₈uαμαte₈₈uμ₄teC₂₈µssQC
2014OCTT[OCTZZP[T 24

428 xtμuctuμeCµ≤dCf₈uαμesce≤ceCβμαβeμt₄esCαfCteμ≤µμyCµ₈u−₄≤αs₄₈₄cµteC₂₈µssesCdαβedCw₄t₃Csµ−µμ₄u−Cµ≤dC
euμαβ₄u−QC2014OCUOCWVU[PWVVZ 32

427 ru₈t₄cα₈αμCv₄s₄·₈eC₈₄₂₃tCuβcα≤veμs₄α≤Ce−₄ss₄α≤C₄≤Cy−°VNâ��jμ°VNCcαdαβedCyet²Uâ��u·tC₂₈µssCu≤deμC
≤eµμP₄≤fμµμedC₈µseμCμµd₄µt₄α≤QC2014OCVTOCTSWT 1

426 xβectμαscαβ₄cCβμαβeμt₄esCµ≤dCexteμ≤µ₈Cγuµ≤tu−Cy₄e₈dCαfCx−VNCdαβedC₂eμ−µ≤αte₈₈uμ₄teC₂₈µssesQC
2014OCTWZOCYVPZS 20

425 fCcα−βµμ₄sα≤CαfCt₃eCstμuctuμµ₈Cc₃µ≤₂esCµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCq₄s·tVOCf₈UtVCµ≤dC’≤tCµfteμCjμNC
₄α≤C₄−β₈µ≤tµt₄α≤QC2014OCVVTOCT[UPT[Y 9

424 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfC−µ₂≤etμα≤PsβutteμedCjμPdαβedCf₈sCf₄₈−sC₂μαw≤Cu≤deμC
≤e₂µt₄veCsu·stμµteC·₄µsQC2014OCVSZOCT[]PT]Y 3

423 jffectCαfCjuμαβ₄u−Cfdd₄t₄α≤Cα≤Chμystµ₈₈₄zµt₄α≤Cµ≤dCqu−₄≤esce≤tCuμαβeμt₄esCαfChµ₈c₄u−Cxtµ≤≤µtesC
heμµ−₄csCuμαducedC·yCxα₈₄dPxtµtesCweµct₄α≤QC2014OC]WOCTWPTZ 2

422 jffectCαfCf≤≤eµ₈₄≤₂Cα≤Ct₃eCu₃αtα₈u−₄≤esce≤ceCαfCjμCiαβedCf₈sCy₃₄≤Ck₄₈−sClμαw≤C·yCu{iC
rµ₂≤etμα≤Cxβutteμ₄≤₂CKwkLQC2015OCUOCXUVYPXUWS

421 jμ·₄u−P₄α≤C₄−β₈µ≤tµt₄α≤C₄≤tαCvµμ₄αusCcμystµ₈₈α₂μµβ₃₄cCcutsCαfCf₈UtVQC2015OCVYXOC[]P]V 3

420 {₄s₄·₈eCβ₃αtα₈u−₄≤esce≤ceCµ≤dCμαα−Cte−βeμµtuμeCfeμμα−µ₂≤et₄s−C₄≤C₃₄₂₃Cn≤Pcα≤te≤tCn≤lµs^~·C
≤µ≤αμαdsC₂μαw≤C·yC−α₈ecu₈µμC·eµ−Ceβ₄tµxyQC2015OCTT[OCTUXZSZ 8

419 yµμ₂etCdeβe≤de≤tCfe−tαsecα≤dC₈µseμCβ₈µs−µC₄−β₈µ≤tµt₄α≤Cdy≤µ−₄csC₄≤Ce≤µ·₈₄≤₂Cs₄₈₄cµCfαμC₃₄₂₃C
de≤s₄tyCeμ·₄u−Cdαβ₄≤₂QC2015OCXOCTWSVZ 13

418 xtμuctuμµ₈Cµ≤dCtβt₄cµ₈Cuμαβeμt₄esCαfCldUPxx−xtVCsµ≤αμαdsQC2015OCUOCVY[WPVY[]

417 y₄−ePμesα₈vedCxβectμαscαβyCαfCjμCiαβedCf₈sCy₃₄≤Ck₄₈−sCw₄t₃Chα₈u−≤µμCµ≤dCsµ≤α₂μµ≤u₈µμC
rαμβ₃α₈α₂₄esClμαw≤C·yCu{iCrµ₂≤etμα≤Cxβutteμ₄≤₂CKwkLQC2015OCUOCXVYTPXVYW

416
n≤vest₄₂µt₄α≤sC₄≤tαCt₃eCstμuctuμµ₈Cµ≤dCdαw≤Ps₃₄ft₄≤₂Cµ≤dCuβPcα≤veμs₄α≤C₈u−₄≤esce≤ceCβμαβeμt₄esCαfC
gµUsµTâ��VxCjμCxCs·XtTXCKSCâ�⁄CxCâ�⁄CSQSYLC≤µ≤αcμystµ₈₈₄≤eCβ₃αsβ₃αμCsy≤t₃es₄zedCv₄µCsα₈P₂e₈CμαuteQC2015OC
UOCTSXSTX

2

415 x₄₈₄cα≤C≤µ≤αcμystµ₈sCfαμC≤α≤₈₄≤eµμCαβt₄csCµ≤dCsecuμeCcα−−u≤₄cµt₄α≤sQC2015OCUTUOCUYX]PUYZT 18

(2015-2014)
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414 i₄μectChμystµ₈₈₄zµt₄α≤CαfCxu₈fµtePyyβeCqµyeμedCmydμαx₄deOCieμ₄vµt₄α≤CαfCKldOy·LUtVClμee≤C
u₃αsβ₃αμOCµ≤dCu₃αtα₈u−₄≤esce≤ceQC2015OC][OCVUVYPVUWU 13

413 n≤fμµμedCxβectμαscαβ₄cCh₃µμµcteμ₄zµt₄α≤CαfCu₃αtα₈u−₄≤esce≤tCuα₈y−eμCsµ≤αcα−βαs₄tesQC2015OC
USTXOCTP] 18

412 h₃µμµcteμ₄zµt₄α≤CαfC|µsteCrµteμ₄µ₈Cieμ₄vedC|₄₈₈e−₄tePgµsedCl₈µssPheμµ−₄csCiαβedCw₄t₃Cjμ·₄u−QC
2015OCUSTXOCTPZ 12

411 jμ·₄u−C₈αcµt₄α≤C₄≤tαCf₈sCf₄₈−sCµsCβμα·edC·yCsβµt₄µ₈Cμesα₈ut₄α≤Cexβeμ₄−e≤tµ₈Ctec₃≤₄γuesQC2015OC]SOCVZPWX 8

410 {₄s₄·₈eOCzβPcα≤veμs₄α≤Cµ≤dCsnwCK~TQX˛…−LC₈u−₄≤esce≤ceCstud₄esCαfCjμVNCdαβedC’₄≤cCf₈u−₄≤αCg₄s−ut₃C
gαμµteC₂₈µssesQC2015OCTYVOCXXPYV 44

409 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCeμ·₄u−PdαβedCw₄₈₈e−₄teP·µsedC₂₈µssPceμµ−₄csQC2015OCXWOC]]UXP] 10

408 iαβ₄≤₂Cs₄₈₄cµC·eyα≤dC₈₄−₄tsCw₄t₃C₈µseμCβ₈µs−µCfαμCµct₄veCβ₃αtα≤₄cC−µteμ₄µ₈sQC2015OCXOCU[W] 10

407 rµ₂≤et₄cCβμαβeμt₄esCαfCjμh^CfCrα≤teChµμ₈αCs₄−u₈µt₄α≤CstudyQC2015OC[]OCY]]PZSU 3

406 weduct₄α≤C−ec₃µ≤₄s−CfαμCjuC₄α≤sC₄≤Cf₈UtVPcα≤tµ₄≤₄≤₂C₂₈µssesC·yC₃eµtCtμeµt−e≤tC₄≤CmUC₂µsQC2015OC
TT]OCTZZ[P[W 20

405 u₃αtα≤Ccα≤veμs₄α≤C₄≤C₈µ≤t₃µ≤₄dePdαβedCβαwdeμCβ₃αsβ₃αμs^Ccα≤ceβtsCµ≤dCµββ₈₄cµt₄α≤sQC2015OCXOCTZU[VPTZU]X 40

404 qu−₄≤esce≤ceCµ≤dCe₈ectμαc₃e−₄cµ₈Cβμαβeμt₄esCαfCμµμeCeµμt₃CKldOCsdLCdαβedC{UtXC≤µ≤αstμuctuμesC
sy≤t₃es₄zedC·yCµC≤α≤PµγueαusCsα₈â��₂e₈CμαuteQC2015OCXOCUTZZ[PUTZ[X 40

403 u₃αtαe₈ectμαc₃e−₄cµ₈Cmydμα₂e≤Cuμαduct₄α≤Czs₄≤₂Cx₄hPy₄tUPx−UtVµsCj₈ectμαdeQC2015OCTYUOCmU[ZPmU]V 2

402 n≤teμµtα−₄cChαuβ₈₄≤₂CαfCfuCrα₈ecu₈µμCh₈usteμsCµ≤dCjμVNCnα≤sC₄≤Cx₄₈₄cµQC2015OCUOC]YPTSW 16

401 y₃eC≤µ≤αPcμystµ₈₈₄zµt₄α≤Cµ≤dCf₈uαμesce≤ceCαfCteμ·₄u−CdαβedCsµUtRpUtRhµtRhµkURf₈UtVRx₄tUC
₂₈µssesQC2015OCVOCUUZWPUU[T 15

400 iuµ₈P−αde₈Cuβcα≤veμs₄α≤C₈u−₄≤esce≤ceCfμα−CsµldkW^sdR~·Ry−esµldkW^juRy·Ccαμeâ��s₃e₈₈C
≤µ≤αβµμt₄c₈esQC2015OCYU[OCUWSPUWW 59

399 xαuμcesCαfCsα₄seC₄≤Ck₄·eμCtβt₄cCq₄≤₆sQC2015OCXZPTUV

398 rαμβ₃α₈α₂yCcα≤tμα₈₈edCsy≤t₃es₄sCαfCx−CdαβedC’≤tC≤µ≤αstμuctuμesCfαμCβ₃αtαde₂μµdµt₄α≤Cstud₄esCαfC
fc₄dCg₈ueCTTVCu≤deμCz{PfC₈₄₂₃tQC2015OCUYOC[Z[WP[Z]U 4

397 fCμev₄ewCα≤Cαβt₄cµ₈Cµ≤dCβ₃αtα₈u−₄≤esce≤ceCstud₄esCαfCwjVNCKwjbx−OCiyOCjuOCy·Cµ≤dCsdLC₄α≤sCdαβedC
qh’xkgC₂₈µssesQC2015OCXTOCXYYPX[W 82
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396 n≤teμβ₈µyCαfCd₄sαμdeμCµ≤dC₂eα−etμ₄cµ₈Cfμustμµt₄α≤C₄≤CdαβedC₂µdα₈₄≤₄u−C₂µ₈₈₄u−C₂µμ≤etQC2015OCUZOCU]YSST 3

395 n≤f₈ue≤ceCαfCt₃eCrµtμ₄xCα≤Ct₃eCwedCj−₄ss₄α≤C₄≤Cjuμαβ₄u−Cxe₈fPfct₄vµtedCtμt₃αceμµ−₄csQC2015OCTT]OCTZ[UXPTZ[VX29

394 n≤vest₄₂µt₄α≤CαfCstμuctuμµ₈OCαβt₄cµ₈Cµ≤dC−₄cμαP−ec₃µ≤₄cµ₈Cβμαβeμt₄esCαfCKsdyy₄TCâ��CyLtxCt₃₄≤Cf₄₈−sC
deβαs₄tedC·yC−µ₂≤etμα≤Csβutteμ₄≤₂QC2015OC[XOCVZZPV[[ 12

393 sewCjμVNCdαβedCµ≤t₄−α≤yCαx₄deC·µsedC₂₈µsses^Cy₃eμ−µ₈Cµ≤µ₈ys₄sOCstμuctuμµ₈Cµ≤dCsβectμµ₈C
βμαβeμt₄esQC2015OCYW]OCXYWPXZU 14

392 xβectμαscαβ₄cCf≤µ₈ys₄sCαfCjuVNCn−β₈µ≤tedCµ≤dCf≤≤eµ₈edClµsCqµyeμsCµ≤dCsµ≤αw₄μesQC2015OCTT]OCTZ]XWPTZ]YW 12

391 xβectμαscαβ₄cCβμαβeμt₄esCαfCg₄U’≤tgUtYCs₄≤₂₈eCcμystµ₈sCdαβedCw₄t₃CuμVNC₄α≤s^Cf·sαμβt₄α≤Cµ≤dC
₈u−₄≤esce≤ceC₄≤vest₄₂µt₄α≤sQCOpticalnMaterialsOC2015OCWZOCWU[PWVW 3.3 15

390 gααst₄≤₂OCβμα·₄≤₂Cµ≤dCsw₄tc₃₄≤₂PαffCv₄s₄·₈eC₈₄₂₃tP₄≤ducedCβ₃αtαcuμμe≤tsC₄≤Ceu−e₈µ≤₄≤PβαμαusCs₄₈₄cα≤C
₃y·μ₄dsQC2015OCXOCXYZSWPXYZTS 7

389 xβectμαscαβ₄cCβμαβeμt₄esCαfCy·VCNPdαβedC₈eµdCz₄≤cCβ₃αsβ₃µteC₂₈µssCfαμC₂μee≤Csα₈₄dCstµteC₈µseμQC2015
OCWUSOCUTPUX 36

388 n≤cαμβαμµt₄α≤CαfCjμVNC₄α≤sC₄≤tαCµ≤Cµ−αμβ₃αusC−µtμ₄xCαfChdU{UtZCcα≤tµ₄≤₄≤₂Ccμystµ₈₈₄≤eChdtC
≤µ≤αβµμt₄c₈esQC2015OCY[OCUYZPUZS 6

387 jμ·₄u−PdαβedC·αμαs₄₈₄cµteC₂₈µssesCcα≤tµ₄≤₄≤₂Cvµμ₄αusCµ−αu≤tsCαfCuUtXCµ≤dCf₈UtV^Cn≤f₈ue≤ceCαfCt₃eC
s₄₈₄cµCcα≤te≤tCα≤Ct₃eCstμuctuμeCµ≤dCt₃eμ−µ₈OCβ₃ys₄cµ₈OCαβt₄cµ₈Cµ≤dC₈u−₄≤esce≤ceCβμαβeμt₄esQC2015OCZSOCWZPXW 4

386 zβcα≤veμs₄α≤C₈u−₄≤esce≤ceCβμαβeμt₄esCµ≤dC−ec₃µ≤₄s−CαfCjμVNCdαβedCgµSQYXxμSQVXy₄tVC
feμμαe₈ectμ₄cCαx₄deC≤µ≤αcμystµ₈sQC2015OCVSOCUWTPUWW 1

385
hα−β₈₄−e≤tsCαfCcα≤f₄≤e−e≤ts^Csu·st₄tut₄α≤Cµ≤dCd₄−e≤s₄α≤C₄≤ducedC−µ₂≤et₄cCαμ₄₂₄≤Cµ≤dC
·µ≤dP·e≤d₄≤₂C−ed₄µtedCβ₃αtαcµtµ₈yt₄cCe≤₃µ≤ce−e≤tsC₄≤Cg₄KTPxLiyKxLketVCβµμt₄cu₈µteCµ≤dCf₄·eμC
≤µ≤αstμuctuμesQC2015OCZOCTSYYZPZ]

59

384 βPf−₄≤α·e≤zα₄cCµc₄dCKβfgfLCse≤s₄t₄zµt₄α≤CαfCqµkV^y·VNC≤µ≤αβµμt₄c₈esCµ≤dC₄tsCµββ₈₄cµt₄α≤sC₄≤Ct₃eC
detect₄α≤CαfCexβ₈αs₄veC−µteμ₄µ₈sQC2015OCXOCTSWY[PTSWZ[ 20

383 rµ₂≤et₄cCβμαβeμt₄esCαfCµCpμµ−eμsCdαu·₈etQCf≤Cu≤₄vαcµ₈C·μ₄d₂eC·etwee≤Cexβeμ₄−e≤tµ₈Cμesu₈tsCµ≤dC
t₃eαμet₄cµ₈Cβμed₄ct₄α≤sQC2015OCUXXOCTPTW 18

382 hαμμe₈µt₄α≤C·etwee≤Cx≤tUC≤µ≤αcμystµ₈sCµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCjuVNC₄α≤sC₄≤Cx₄tUC−µtμ₄x^Cwe₈µt₄α≤C
αfCcμystµ₈₈₄≤₄tyOCcα−βαs₄t₄α≤OCµ≤dCβ₃αtα₈u−₄≤esce≤ceQC2015OCTYVOCU[PVT 13

381 y₃eCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfCu≤dαβedCICjuPdαβedC’≤tCt₃₄≤Cf₄₈−sC₂μαw≤C·yCwkCsβutteμ₄≤₂C
α≤Csµββ₃₄μeCµ≤dCs₄₈₄cα≤Csu·stμµtesQC2015OCVX]OCVXYPVYV 21

380 xtμuctuμµ₈Cµ≤dCu₃αtα₈u−₄≤esce≤ceCxtudyCαfCjuVNRy₄tUC}eμα₂e₈sCµsCµCku≤ct₄α≤CαfCt₃eCye−βeμµtuμeC
zs₄≤₂Ctβt₄cµ₈Cyec₃≤₄γuesQC2015OC][OCVV[PVWX 11

379 n≤vest₄₂µt₄α≤Cα≤Ct₃eC≤eµμP₄≤fμµμedPe−₄tt₄≤₂Ct₃eμ−µ₈Cstµ·₄₈₄tyCαfCg₄Cµct₄vµtedCµ₈₆µ₈₄≤ePeµμt₃C
µ₈u−₄≤α·αμαs₄₈₄cµteC₂₈µssesQC2015OCTTZOCSXVTSZ 6

(2015-2015)
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378 xuββμess₄α≤CαfCqµ≤t₃µ≤₄deCh₈usteμ₄≤₂C₄≤Cl₈µssC·yCsetwαμ₆Cyαβα₈α₂₄cµ₈Chα≤stμµ₄≤tsQC2015OC][OCU]ZYPU]Z] 11

377 i₄ffμµct₄veCsw₄tc₃₄≤₂C·yC₄≤teμfeμe≤ceC₄≤CµCtµ₄₈αμedCuyPsy−−etμ₄cC₂μµt₄≤₂QC2015OCVUOCTVVS 13

376 j≤₃µ≤cedCjμVNCβ₃αtα₈u−₄≤esce≤ceC₄≤CyetUâ��’≤tC₂₈µssCcα≤tµ₄≤₄≤₂Cs₄₈₄cα≤C≤µ≤αcμystµ₈sQC2015OCTUTOCTTZPTUT 9

375 heCdαβµ≤tCeffectsCα≤Csµ~kWCβµμt₄c₈eC−αμβ₃α₈α₂yCµ≤dCαβt₄cµ₈Cβμαβeμt₄esQC2015OCVOCTSUSZPTSUTW 23

374 qu−₄≤esce≤ceCy₄e₈dC₄≤Cf₈Cµ≤dCy·VNde₈tµPdαβedCαx₄deCt₃₄≤Cf₄₈−sCfµ·μ₄cµtedC·yCe₈ectμα≤C·eµ−C
evµβαμµt₄α≤QC2015OC 1

373 jμVCNPdαβedCz₄≤cCte₈₈uμ₄teC₂₈µssesCμev₄s₄ted^Chα≤ce≤tμµt₄α≤Cdeβe≤de≤tCc₃e−₄cµ₈Cduμµ·₄₈₄tyOCt₃eμ−µ₈C
stµ·₄₈₄tyCµ≤dCsβectμαscαβ₄cCβμαβeμt₄esQC2015OCWU]OCZSPZ[ 31

372 m₄₂₃₈yCeffect₄veCc₃e−αse≤sαμCαfCµC₈u−₄≤esce≤tCs₄₈₄cµe₈µ≤t₃µ≤₄deCcα−β₈exertkC₃eteμαstμuctuμedC
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371 tβt₄cµ₈Cβeμfαμ−µ≤ceCαfCt₃₄≤Cf₄₈−sCβμαducedC·yCt₃eCβu₈sedC₈µseμCdeβαs₄t₄α≤CαfCx₄f₈tsCµ≤dCjμC
tµμ₂etsQC2015OCVVYOCUZWPUZZ 5

370 n≤f₈ue≤ceCαfCuUtXCµ≤dCf₈UtVCcα≤te≤tCα≤Ct₃eCstμuctuμeCαfCeμ·₄u−PdαβedC·αμαs₄₈₄cµteC₂₈µssesCµ≤dCα≤C
t₃e₄μCβ₃ys₄cµ₈OCt₃eμ−µ₈OCαβt₄cµ₈Cµ≤dC₈u−₄≤esce≤ceCβμαβeμt₄esQC2015OCYVOCWTPXS 12

369 uμKnnnLC₈u−₄≤esce≤ceCe≤₃µ≤ce−e≤tC·yCc₃e₈µt₄α≤C₄≤Csα₈ut₄α≤Cµ≤dC₄≤Csα₈P₂e₈C₂₈µssQC2015OCTVYCutChOCTZWXPXS 3

368 nα≤Pdeβe≤de≤tCe₈ectμα₈u−₄≤esce≤ceCfμα−Ctμ₄vµ₈e≤tCμµμePeµμt₃CdαβedC≤P’≤tRβPx₄C₃eteμαstμuctuμedC
₈₄₂₃tPe−₄tt₄≤₂Cd₄αdesQC2015OCVSOCUYVPUYY 30
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xu·wµve₈e≤₂t₃Cq₄₂₃tChα≤f₄≤e−e≤tQC2015OCTXTPTY[

366 fCμedPe−₄tt₄≤₂Cβ₃αsβ₃αμCqµxμUf₈tX^CjuVNRjuUNCβμeβµμedCu≤deμCαx₄dµt₄veCµ≤dCμeduct₄veC
µt−αsβ₃eμesQC2015OCTXZOCWYPXU 25

365 yμµ≤s₄t₄α≤C−etµ₈Cµ≤dCμµμeCeµμt₃Cdαβ₄≤₂C₄≤ClµsQC2016OCVTXPVZS 5

364 uμαsβectsCfαμCμµμePeµμt₃P·µsedCd₄₈uteC−µ₂≤et₄cCse−₄cα≤ductαμCµ₈₈αysCµ≤dC₃y·μ₄dC−µ₂≤et₄cC
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360 f≤α−µ₈αusCdy≤µ−₄csCαfC₄≤teμst₄t₄µ₈Cdαβµ≤tsC₄≤CsαftCcμystµ₈sQC2016OCTTVOCTVYYSPTVYYX 10

359 ieeβCu₈tμµv₄α₈etCβ₃αtαcα≤duct₄veCµ≤dC≤eµμP₄≤fμµμedC₈u−₄≤esce≤ceCβμαβeμt₄esCαfCjμVNPdαβedC
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358 uμeβµμµt₄α≤CαfC’≤tC≤µ≤αβµμt₄c₈esCs₃αw₄≤₂Cuβcα≤veμs₄α≤C₈u−₄≤esce≤ceCt₃μαu₂₃Cs₄−β₈eCc₃e−₄cµ₈C
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357
qu−₄≤esce≤ceCβμαβeμt₄esCαfC₈µ≤t₃µ≤₄deCµ≤dCytteμ·₄u−C₈µ≤t₃µ≤₄deCt₄tµ≤µteCt₃₄≤Cf₄₈−sC₂μαw≤C·yC
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2016OCVWOCSTfTVS

2.9 8

356 xtμuctuμeOCgα≤d₄≤₂OCµ≤dCj₈ectμα≤₄cCuμαβeμt₄esCαfCkαuμCwµμeCjµμt₃Chα−β₈exesCw₄t₃CµCu₃e≤αxyµcet₄cC
fc₄dCq₄₂µ≤d^C}PμµyCi₄ffμµct₄α≤Cµ≤dCikyCxtud₄esQC2016OCXXOCYZTYPYZUU 9
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354 n≤vest₄₂µt₄α≤sCαfCv₄·μµt₄α≤µ₈OCstμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCeμ·₄u−Cβα₈yβ₃αsβ₃µteC
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353 xy≤t₃es₄sCµ≤dCβ₃αtα₈u−₄≤esce≤tCβμαβeμt₄esCαfCx−VNPdαβedCx≤tUC≤µ≤αβµμt₄c₈esQCCeramicsn
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352 jμCG°{VN}GCPy−CG°{VN}GCP~·CG°{VN}GC^ldUtVCzβcα≤veμt₄≤₂Cu₃αsβ₃αμsCfαμCxe≤s₄≤₂Cµ≤dCqµseμPn≤ducedC
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345 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCyµUtX^juVN^Cr₂UNCαμChµUNCβ₃αsβ₃αμCβμeβµμedC·yC−α₈te≤Csµ₈tC
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344 x₄₈₄cα≤Prαd₄f₄edCwµμePjµμt₃Cyμµ≤s₄t₄α≤sâ��fCsewCwαuteCtαCseµμPCµ≤dCr₄dPnwCu₃αtα≤₄csQC2016OCUYOCT][YPT]]W 8
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341 n≤te≤s₄f₄cµt₄α≤CαfC₈u−₄≤esce≤ceCαfCjuμαβ₄u−PjiyfCcα−β₈exC₄≤Cβα₈yv₄≤y₈Cβyμμα₈₄dα≤eCf₄₈−sC·yCcαββeμC
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340 txy₂e≤C₄≤f₈ue≤ceCα≤C₈u−₄≤esce≤ceCβμαβeμt₄esCαfCμµμePeµμt₃CdαβedCsµqµkWQC2016OCTZ]OCTYPUS 19

339 sα≤₈₄≤eµμCαβt₄cµ₈CfeµtuμesCα≤C~·VNRy−VNCcαdαβedCu·tPletUC₂₈µssesCw₄t₃Cx₄C≤µ≤αβµμt₄c₈esQC2016OC
ZZOC[PTW 10

338 xβectμαscαβ₄cCβμαβeμt₄esCαfCgUtVâ��u·tâ��g₄UtVâ��letUC₂₈µssCdαβedCw₄t₃Cx−VNCµ≤dC₂α₈dC
≤µ≤αβµμt₄c₈esQCOpticalnMaterialsOC2016OCXUOCUVSPUVY 3.3 16

337 xβectμαscαβ₄cCuμαβeμt₄esCαfC~ttμ₄u−Pf₈u−₄≤u−PgαμµteCl₈µssesCfct₄vµtedC·yCyeμ·₄u−Cµ≤dCheμ₄u−C
nα≤sQC2016OCZUOCVYYPVY] 3

336 tβt₄cµ₈₈yCβu−βedCβ₈µ≤µμCwµve₂u₄deC₈µseμs^CuµμtCnn^Clµ₄≤C−ed₄µOC₈µseμCsyste−sOCµ≤dCµββ₈₄cµt₄α≤sQC
ProgressninnQuantumnElectronicsOC2016OCWXPWYOCVPTYS 9.1 76

335 j≤₃µ≤ce−e≤tCαfCt₃eCβ₃αtα₈u−₄≤esce≤ceC₄≤CjμPdαβedCf₈UtVfµ·μ₄cµtedC·yCµtα−₄cC₈µyeμCdeβαs₄t₄α≤QC
2016OC 0

334 yµ₄₈αμ₄≤₂Cx|nwCe−₄ss₄α≤C₄≤Ctμ₄P₈µ≤t₃µ≤₄dePdαβedChµkUC≤µ≤αβµμt₄c₈esQC2016OCYOCT[VW[PT[VXY 2

333 snwCe−₄ss₄α≤Cstud₄esCµ≤dCd₄e₈ectμ₄cCβμαβeμt₄esCαfCjμKVNLPdαβedC−u₈t₄cα−βα≤e≤tCte₈₈uμ₄teC₂₈µssesQC
2016OCTYTOCTVSPZ 23

332 wedP₈₄₂₃tPe−₄tt₄≤₂C₄≤αμ₂µ≤₄cCqµUhµ’≤tXCfμµ−ewαμ₆sCw₄t₃C₃₄₂₃Cβ₃αtα₈u−₄≤esce≤ceCγuµ≤tu−C
eff₄c₄e≤cy^Cy₃eαμet₄cµ₈Cµββμαµc₃QC2016OC]VOCUSVPUTX 32

331 tβt₄cµ₈Cβμαβeμt₄esCstud₄esCfαμCu{fRldOCqµOCjμCαμC~Cc₃₈αμ₄desC·µsedCα≤Cstμuctuμµ₈C−αd₄f₄cµt₄α≤QC2016OC
TUZOC[Z[P[[U 56

330 {₄s₄·₈eâ��snwCe−₄ss₄α≤Cµ≤dCstμuctuμµ₈Cβμαβeμt₄esCαfCx−VNCdαβedC₃eµvyP−etµ₈Cαx₄deC₂₈µssCw₄t₃C
cα−βαs₄t₄α≤CgUtVâ��u·tâ��g₄UtVâ��letUQC2016OCTZTOCTSYPTTT 48

329 |₃₄teCq₄₂₃tCj−₄ss₄α≤Cµ≤dCtβt₄cµ₈Cmeµt₄≤₂C₄≤CG{₃·αx{jμ}}°{VN}GCâ��G{₃·αx{y−}}°{VN}Gâ��C
G{₃·αx{~·}}°{VN}GChαdαβedCG{₃·αx{qµ}}²{U}C{₃·αx{t}}C²{V}GCu₃αsβ₃αμQC2016OCTUOC]]PTSX 8

328 f−β₈₄f₄cµt₄α≤CαfC₈₄₂₃tCe−₄ss₄α≤CαfCc₃₄μµ₈Cβyμ₄d₄≤eCjuKnnnLCcα−β₈exC·yCcαββeμC≤µ≤αβµμt₄c₈esQC2016OCTZSOC[USP[UW 15

327
seµμC₄≤fμµμedCe−₄ss₄α≤Cµ≤dC−u₈t₄cα₈αμCtu≤µ·₄₈₄tyCαfCe≤₃µ≤cedCuβcα≤veμs₄α≤Ce−₄ss₄α≤Cfμα−C
jμVNâ��~·VNCcαPdαβedCs·UtXC≤µ≤αcμystµ₈sCe−·eddedC₄≤Cs₄₈₄cµP·µsedC≤µ≤αcα−βαs₄teCµ≤dCβ₈µ≤µμC
wµve₂u₄desCfαμCβ₃αtα≤₄csQC2016OCTZSOCWVTPWWV
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326 xtμuctuμµ₈CfeµtuμesCµ≤dC−µ₂≤et₄cC·e₃µv₄αμCαfC≤µ≤αcμystµ₈₈₄≤eCβαwdeμsCαfCteμ·₄u−Cαx₄deCβμeβµμedC
·yCt₃eCt₃eμ−µ₈Cdecα−βαs₄t₄α≤CαfCteμ·₄u−CµcetµteC₄≤Cµ₄μQC2016OCYXZOCTYVPTZV 8

325 xtμuctuμµ₈OCαβt₄cµ₈Cµ≤dCe₈ectμ₄cµ₈Cβμαβeμt₄esCαfCsdPdαβedCx≤tUCt₃₄≤Cf₄₈−sCfµ·μ₄cµtedC·yCμeµct₄veC
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Citation Report

24



324 xtμuctuμµ₈CjffectsCαfCqµ≤t₃µ≤₄deCiαβµ≤tsCα≤Cf₈u−₄≤µQC2017OCZOCV]]WY 13

323 y−VNOC~·VNµct₄vµtedCfs·tWKfCCbCC~OCldOCqµLCβ₃αsβ₃αμs^CµCcα−βµμµt₄veCstudyCαfCαβt₄cµ₈Cβμαβeμt₄esC
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tμµ≤sβµμe≤tCcα≤duct₄≤₂Cuβcα≤veμteμQC2017OCT[XOCTTUPTT] 9

320 t≤ePd₄−e≤s₄α≤µ₈Cx₄RleC≤µ≤αw₄μesCµ≤dCt₃e₄μC₃eteμαstμuctuμesCfαμC−u₈t₄fu≤ct₄α≤µ₈Cµββ₈₄cµt₄α≤sPµC
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316 y₃eCsy≤t₃es₄sOCe₈ectμα≤₄cCstμuctuμeCµ≤dCβ₃αtα₈u−₄≤esce≤ceCβμαβeμtyC₄≤vest₄₂µt₄α≤CαfCte−βeμµtuμeC
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βμαβeμt₄esCαfCjμVNCdαβedC’≤tPlxqxC₂₈µssesQC2017OCZOCUUUWPUUVT 9
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₂μαuβCt₃eαμyQC2017OCT[[OCV]WPV]] 3
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·αμµteC₂₈µssesQC2017OC]UOCXUPYW 10
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310 rαd₄fy₄≤₂C−µ₂≤et₄cCd₄βα₈eCsβα≤tµ≤eαusCe−₄ss₄α≤Cw₄t₃C≤µ≤αβ₃αtα≤₄cCstμuctuμesQC2017OCTTOCTYSSUY[ 73

309 lμαwt₃CαfCgu₈₆Cxαd₄u−Cfc₄dCu₃t₃µ₈µteCKsµfuLChμystµ₈sCfαμCm₄₂₃Ckμeγue≤cyCqµseμCle≤eμµt₄α≤C₄≤C
sα≤₈₄≤eµμCtβt₄cµ₈Cfββ₈₄cµt₄α≤sQC2017OCWOCZX[PZYU 1

308 gμ₄₂₃tCv₄s₄·₈eC₈u−₄≤esce≤ceCfμα−C₃₄₂₃₈yCtextuμedOCtμµ≤sβµμe≤tCiyVNCdαβedCwkCsβutteμedCz₄≤cCαx₄deC
f₄₈−sQC2017OCZUTOCYYTPYZV 10
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αβtαe₈ectμα≤₄cCµββ₈₄cµt₄α≤sQC2018OCU]OCUSWUWPUSWVU 18

238 y₄−ePµsy−−etμ₄cC₈ααβCµμαu≤dCµ≤Cexceβt₄α≤µ₈Cβα₄≤tCαveμCt₃eCfu₈₈Cαβt₄cµ₈Ccα−−u≤₄cµt₄α≤sC·µ≤dQC
2018OCXYUOC[YP]S 72

237 rαd₄f₄cµt₄α≤CαfCμe₈µxµt₄α≤Cdy≤µ−₄csC₄≤Cy·VN^~Vf₈XtTUC≤µ≤αβαwdeμsQC2018OC][OC

236 meteμα₈eβt₄cC˛†Pd₄₆etα≤µteCq≤KnnnLCcα−β₈exesCdecαμµtedCw₄t₃Cβyμ₄dy₈Csu·st₄tutedCβyμ₄dµz₄≤eC₈₄₂µ≤ds^C
sy≤t₃es₄sOCstμuctuμeCµ≤dC₈u−₄≤esce≤ceCβμαβeμt₄esQC2018OCXOCVSTXPVSUZ 13

235 xuμfµceCu₈µs−α≤Chαuβ₈₄≤₂C₄≤Clµs^juCq₄₂₃tCj−₄tteμsCw₄t₃Cretµ₈Ps₄tμ₄desQC2018OC[OCTVVYX 12

(2018-2018)
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234 xtμuctuμedC·₈ueCe−₄ss₄α≤C₄≤Cg₄s−ut₃CdαβedCf₄·eμsQCOpticalnMaterialsOC2018OC[WOCYYVPYYZ 3.3

233 j₈ectμα≤₄cCstμuctuμeCµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCKlµCZSCqµCVSCLCUCxCVSSCµ≤dCKlµCY]QZXCqµCU]QZXCjμCSQXCLCUC
xCVSSCs₄≤₂₈eCcμystµ₈sOC≤αve₈C₈₄₂₃tPcα≤veμt₄≤₂C−µteμ₄µ₈sQC2018OCXWWOCTSPTY 7

232 x₃µβePyu≤µ·₈eCxe₈ect₄veCxy≤t₃es₄sCαfCg₄s−ut₃Ck₈uαμ₄deCsµ≤αstμuctuμesCfαμC{eμsµt₄₈eCfββ₈₄cµt₄α≤sQC
2018OCVXOCT[SSST[ 6

231 y₃eC₄≤vest₄₂µt₄α≤CαfCαβt₄cµ₈Cµ≤dC−ec₃µ≤₄cµ₈Cβμαβeμt₄esCαfCjμVNCdαβedClµPfsPxC₂₈µssesCγue≤c₃edC₄≤C
d₄ffeμe≤tC−ed₄µsQC2018OC]VOCT]]PUSW 1

230 xy≤t₃es₄sCµ≤dCc₃µμµcteμ₄zµt₄α≤CαfCjμVNP~·VNCdαβedC’≤tCuβcα≤veμs₄α≤C≤µ≤αβµμt₄c₈esCfαμCsα₈µμCce₈₈C
µββ₈₄cµt₄α≤QC2018OCZYYOCWU]PWVX 50

229 n≤te≤seCe₈ectμα₈u−₄≤esce≤ceCfμα−Cf₈tRy·tC≤µ≤α₈µ−₄≤µteCf₄₈−sCfµ·μ₄cµtedC·yCµtα−₄cC₈µyeμC
deβαs₄t₄α≤Cα≤Cs₄₈₄cα≤QC2018OCUYOC]VWWP]VXU 15

228 ru₈t₄fu≤ct₄α≤µ₈Cβαss₄·₈eCµββ₈₄cµt₄α≤CαfCt₃eCjμVNR~·VNPcαβedCf₈UtVCβμeβµμedC·yCμecyc₈µ·₈eC
βμecuμsαμCKµ₈u−₄≤u−Ccµ≤LCµ≤dCµ₈sαC·yCsα₈P₂e₈CβμαcessQCOpticalnMaterialsOC2018OC[WOCXSWPXTV 3.3 2

227 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCceμ₄u−Cαx₄deCdαβedC·µμ₄u−C·₄s−ut₃C·αμµteC₂₈µssesQC2018OCW]]OCT[VPT[[ 17

226 z₈tμµv₄α₈etCαβt₄cµ₈Cexc₄tµt₄α≤CαfC≤eµμC₄≤fμµμedCe−₄ss₄α≤CαfC~·PdαβedCcμystµ₈₈₄≤eCµ₈u−₄≤u−Cαxy≤₄tμ₄deC
t₃₄≤Cf₄₈−sQC2018OCTUWOCSVVTSU 1

225 |µteμPsα₈u·₈eCβα₈y−eμsCµsCc₃e₈µt₄≤₂Cµ₂e≤tsCfαμCt₃eCdeβαs₄t₄α≤CαfCjμVNR~·VN^q₄s·tVCwµve₂u₄d₄≤₂C
f₄₈−sQC2018OC[YOCUZWPU[W 3

224 jffectCαfCy·Ciαβ₄≤₂Cα≤Cxtμuctuμµ₈Cµ≤dCtβt₄cµ₈Cuμαβeμt₄esCαfCKhdSQ[P’≤SQULxCk₄₈−sCieβαs₄tedC
y₃μαu₂₃CµCh₃e−₄cµ₈CwαuteQC2018OCWZOCYXVUPYXV] 5

223 jffectCαfC˛‡P₄μμµd₄µt₄α≤Cα≤Cαβt₄cµ₈Cβμαβeμt₄esCαfCjuCtCPdαβedCβα₈ystyμe≤eCβα₈y−eμCf₄₈−sQC2018OCVVOCTUWVPTUW[ 4

222 xy≤t₃es₄sOCqu−₄≤esce≤ceCuμαβeμtyCµ≤dCy₃eμ−µ₈Cvue≤c₃₄≤₂Cn≤vest₄₂µt₄α≤CαfCs₄α·µteCu₃αsβ₃αμsC
gµV’μs·WtTX^juVNu≤deμCru₈t₄β₈eCjxc₄tµt₄α≤sQC2018OCZOCw]WPw][ 3

221 kαμ−µt₄α≤CαfCs₄C≤µ≤αβµμt₄c₈esC₄≤Cf₈UtVâ��x₄tUC₂₈µssC·yCμeµct₄≤₂Cw₄t₃C₃ydμα₂e≤C₂µsQC2019OCXWOCTV[[VPTV[]T 5

220 jffectCαfCwµμePjµμt₃Cj₈e−e≤tCtx₄desCα≤Ci₄µ−α≤dChμystµ₈₈₄zµt₄α≤C₄≤Cr₂PgµsedCxyste−sQC2019OC]OCVSS 8

219 hα≤stμuct₄α≤Cµ≤dCfββ₈₄cµt₄α≤CαfCqµ≤t₃µ≤₄deCqu−₄≤esce≤tCrµteμ₄µ₈sCgµsedCα≤Crµcμαcyc₈esQC2019OCTPUW

218 n≤vest₄₂µt₄α≤CαfCsαve₈Cx₃αμtCk₄·eμP₈₄₆eCuα₈yµ≤₄₈₄≤eRheμ₄u−Cs₄tμµteChα−βαs₄teQC2019OCVWOCT[VPT[[ 1

217 hα≤tμα₈₈₄≤₂C₈u−₄≤esce≤ceCµ≤dCγue≤c₃₄≤₂C−ec₃µ≤₄s−sC₄≤Csu·≤µ≤α−eteμC−u₈t₄₈µyeμCstμuctuμeCαfC
euμαβ₄u−Ct₄tµ≤₄u−Cαx₄deCt₃₄≤Cf₄₈−sQC2019OCUTXOCTTYYT[ 5
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216 sαve₈C₃₄₂₃Ccα₈αμCβuμ₄tyCβ₃αsβ₃αμsCxμ]r₂TQXKutWLZ^Cx−VNOCwNKwCbCq₄OCsµOCpL^Chμystµ₈CstμuctuμeOC
₈u−₄≤esce≤ceCµ≤dCt₃eμ−µ₈Cγue≤c₃₄≤₂CβμαβeμtyC₄≤vest₄₂µt₄α≤QC2019OCUTXOCTTYYSY 8

215 xy≤t₃es₄sOCqu−₄≤esce≤ceCuμαβeμtyCµ≤dCy₃eμ−µ₈Cvue≤c₃₄≤₂Cn≤vest₄₂µt₄α≤CαfCju₈yt₄tePtyβeC
tμt₃αβ₃αsβ₃µtesCgµZmfKutWLY^juVNCu₃αsβ₃αμQC2019OC[OCwTVVPwTVZ 2

214 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cstud₄esCαfCµ₈u−₄≤αs₄₈₄cµteCf₄₈−sCdαβedCw₄t₃CKy·VNOCjμVNLR~·VNC·yC₄α≤C
₄−β₈µ≤tµt₄α≤QC2019OCWX]OCZTPZX 2

213 ke−tαsecα≤dCβu₈sedC₈µseμCdeβαs₄tedCjμVNPdαβedCz₄≤cPsαd₄u−Cte₈₈uμ₄teC₂₈µssCα≤Cx₄^Cy₃₄≤Pf₄₈−C
stμuctuμµ₈Cµ≤dCβ₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esQC2019OC]OCS[XVUW 1

212 jffectCαfCjμ·₄u−Cdαβ₄≤₂Cα≤ClµsCe₈ectμα≤₄cCµ≤dCαβt₄cµ₈Cβμαβeμt₄es^Ck₄μstPβμ₄≤c₄β₈esCstudyQC2019OCVVOCT]XSVUZ 2

211 n≤f₈ue≤ceCαfC₄α≤₄cC₈₄γu₄dsCµ≤dCcα≤ce≤tμµt₄α≤CαfCμedCβ₃αsβ₃αμαusCα≤C₈u−₄≤esce≤tChuVuC≤µ≤αcμystµ₈sQC
2019OCTVTOCT 2

210 iy≤µ−₄csCαfC₄≤fμµμedCexc₄tµt₄α≤sC₄≤C·αμα≤CdαβedCd₄µ−α≤dQC2019OC]UOCUX]PUYX 3

209 gPx₄teCdαβedC₈eµdC₃µ₈₄deCβeμαvs₆₄tes^Csy≤t₃es₄sOC·µ≤dCe≤₂₄≤eeμ₄≤₂OCβ₃αtαβ₃ys₄csOCµ≤dC₈₄₂₃tCe−₄ss₄α≤C
µββ₈₄cµt₄α≤sQC2019OCZOCUZ[TPU[S[ 93

208 xe₈ect₄veCdeteμ−₄≤µt₄α≤CαfCPitufCµtCµC₂μµβ₃e≤eCαx₄deRyttμ₄u−Cαx₄deC−αd₄f₄edC₂₈µssyCcµμ·α≤C
e₈ectμαdeQC2019OCVSTOCT]UPT]] 19

207 ru₈t₄cα₈αμPtu≤µ·₈eCuβPcα≤veμs₄α≤Ce−₄ss₄α≤sCαfC~·OjμRmαCcαPdαβedCgµqu’≤t^Ccμystµ₈CstμuctuμeOC
₈u−₄≤esce≤ceCµ≤dCe≤eμ₂yCtμµ≤sfeμCβμαβeμt₄esQC2019OCW[OCU]TZPU]UX 14

206 huKn≤lµLxeUCxα₈µμChe₈₈Cjff₄c₄e≤cyCj≤₃µ≤ce−e≤tCzs₄≤₂CµC~·PiαβedCx≤txCu₃αtα≤Chα≤veμt₄≤₂CqµyeμQC
2019OCUOCXS]WPXTSU 7

205 n≤f₈ue≤ceCαfCf₈Cα≤Ct₃eC₈αcµ₈CstμuctuμeCαfCsdPdαβedCy₄tUCt₃₄≤Cf₄₈−s^CfCcα−·₄≤edC₈u−₄≤esce≤ceCµ≤dC
}PμµyCµ·sαμβt₄α≤Cf₄≤eCstμuctuμeCµ≤µ₈ys₄sQC2019OCUWYOCW]PXU 3

204 j≤₃µ≤cedCdαw≤Pcα≤veμs₄α≤C₈u−₄≤esce≤ceCβμαβeμt₄esCαfChµxcUtW^CjuVNCcμystµ₈sQC2019OCUTWOCTTYXUY

203 zβcα≤veμs₄α≤Ce−₄ss₄α≤CαfCt₃eClµsC≤µ≤αcμystµ₈sCdαβedCw₄t₃CμµμeCeµμt₃C₄α≤sQC2019OC]WOCTUZPTVU 2

202 y₃eCrµssCstαββ₄≤₂CβαweμCRCβμα₅ectedCμµ≤₂eCµ≤dC≤uc₈eµμCs₃₄e₈d₄≤₂C·e₃µv₄αμsCαfC·µμ₄u−C·₄s−ut₃C
·αμµteC₂₈µssesCµ≤dC₄≤f₈ue≤ceCαfCceμ₄u−Cαx₄deQCCeramicsnInternationalOC2019OCWXOCTXVW[PTXVXZ 5.1 73

201 qu−₄≤esce≤ceCβμαβeμt₄esCαfCrth{iC₂μαw≤Cf₈SQUlµSQ[sC₈µyeμsC₄−β₈µ≤tedCw₄t₃Cy·QC2019OCUTSOCWTVPWUW

200 qαwCte−βeμµtuμeCt₃eμ−α₈u−₄≤esce≤ceCαfCldUtVC≤µ≤αβµμt₄c₈esCus₄≤₂Cvµμ₄αusC₃eµt₄≤₂CμµteCµ≤dC
y−µxCâ��CyexcQC−et₃αdsQC2019OCTUOCT[S]PT[TV 5

199 xy≤t₃es₄sCµ≤dC₂μee≤C₈u−₄≤esce≤ceCαfC₈αwCcαstCjμUtVCdαβedCz₄≤cCs₄₈₄cµteC₂₈µssPceμµ−₄csCµsC₈µseμC
−µteμ₄µ₈sQC2019OCT[WOCW[SPW[W 6

(2019-2019)
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198 xy≤t₃es₄sOCy₃eμ−µ₈OCxtμuctuμµ₈Cf≤µ₈ysesOCµ≤dCu₃αtα₈u−₄≤esce≤tCuμαβeμt₄esCαfCµCsewCkµ−₄₈yCαfC
rµ₈α≤µtePhα≤tµ₄≤₄≤₂Cqµ≤t₃µ≤₄deKnnnLChααμd₄≤µt₄α≤Cuα₈y−eμsQC2019OCZOCUYS 7

197 n≤tμαduct₄α≤CtαCl₈µssCµ≤dCl₈µssPheμµ−₄cCgµc₆₂μαu≤dQC2019OCTPTT

196 g₈ueCj₈ectμα₈u−₄≤esce≤tCf₈â��tâ��Ry−â��tâ��Csµ≤α₈µ−₄≤µteCk₄₈−sCkµ·μ₄cµtedC·yCftα−₄cCqµyeμCieβαs₄t₄α≤C
α≤Cx₄₈₄cα≤QC2019OC]OC 9

195 sαve₈CsdPdαβ₄≤₂CeffectCα≤Cstμuctuμµ₈OC−αμβ₃α₈α₂₄cµ₈OCαβt₄cµ₈OCµ≤dCe₈ectμ₄cµ₈Cβμαβeμt₄esCαfCfµc₄₈e₈yC
fµ·μ₄cµtedCu·nUCt₃₄≤Cf₄₈−sCµββ₈₄cµ·₈eCtαCαβtαe₈ectμα≤₄cCdev₄cesQC2019OC]OCTWTZPTWUY 49

194 uμeβµμµt₄α≤Cµ≤dC₄≤vest₄₂µt₄α≤CαfCsu₄tµ·₄₈₄tyCαfC₂µdα₈₄≤₄u−Cαx₄deC≤µ≤αβµμt₄c₈eCdαβedCβα₈yv₄≤y₈C
µ₈cα₃α₈Cf₄₈−sCfαμCαβtαe₈ectμα≤₄cCµββ₈₄cµt₄α≤sQC2019OCVSOC]SXTP]SYV 17

193 j≤₃µ≤cedCv₄s₄·₈eCe−₄ss₄α≤C₄≤CjuVNCdαβedC₂₈µssCcα≤tµ₄≤₄≤₂Cf₂Pc₈usteμsOCf₂C≤µ≤αβµμt₄c₈esOCµ≤dC’≤tC
≤µ≤αcμystµ₈sQC2019OCZ]VOCWTSPWTZ 8

192 qµμ₂eCe≤₃µ≤ce−e≤tC₄≤Cuβcα≤veμtedC₂μee≤Ce−₄ss₄α≤C₄≤te≤s₄tyCfμα−CmαVNR~·VNCcαPdαβedC~Uy₄UtZC
β₃αsβ₃αμC₄≤Ct₃eCβμese≤ceCαfC’≤UNQC2019OCTTXOCUT]PUUY 16

191 xy≤t₃es₄sCµ≤dCcα≤ce≤tμµt₄α≤Cdeβe≤de≤tCtu≤₄≤₂CαfCu{fPx−UtVC≤µ≤αcα−βαs₄teCf₄₈−sCfαμC
αβtαe₈ectμα≤₄cCµββ₈₄cµt₄α≤sQC2019OCYOCSZXSTZ 3

190 yµ₄₈αμ₄≤₂Czβcα≤veμs₄α≤Cµ≤dCrαμβ₃α₈α₂yCαfC~·RjuCiαβedC~â��tâ��Csµ≤αstμuctuμesC·yCfc₄dChα−βαs₄t₄α≤C
red₄µt₄α≤QC2019OC]OC 13

189 xtμuctuμµ₈Cµ≤dC₈u−₄≤esce≤ceCc₃µμµcteμ₄zµt₄α≤CαfCµCiyRy·CcαPdαβedC·αμαβ₃αsβ₃µteC₂₈µssQC2019OCXUYOCTT]ZT] 5

188 |nymiwf|s^Cnμμµd₄µt₄α≤CeffectsCα≤CsdCµ≤dC|CdαβedCf₈u−₄≤u−Cs₄tμ₄deCt₃₄≤Cf₄₈−sQC2019OCWTT]YX

187 wαα−Cte−βeμµtuμeCcµt₃αdα₈u−₄≤esce≤ceCγue≤c₃₄≤₂CαfCjμVNC₄≤Cf₈stjμQC2019OCUSXOC]ZPTST 0

186 zβPcα≤veμs₄α≤C₈u−₄≤esce≤ceCαfCwjVNCPdαβedCβα₈y−eμCcα−βαs₄tesCpldK|tWLUIurrfQCOpticaln
MaterialsOC2019OC[[OCVYYPVZT 3.3 6

185 wece≤tCµdvµ≤cesC₄≤C≤eµμP₄≤fμµμedCe−₄tt₄≤₂C₈µ≤t₃µ≤₄dePdαβedC≤µ≤αcα≤stμucts^Crec₃µ≤₄s−OCdes₄₂≤C
µ≤dCµββ₈₄cµt₄α≤CfαμC·₄α₄−µ₂₄≤₂QC2019OCV[TOCTSWPTVW 165

184 j≤₃µ≤cedC₂μee≤Cβ₃αtα₈u−₄≤esce≤ceCαfCeμ·₄u−CdαβedC’≤Ux₄tWC₂₈µssPceμµ−₄csCµsCβ₃αsβ₃αμC₄≤C
αβtαe₈ectμα≤₄cCdev₄cesQC2019OCZ[VOCWWTPWWZ 5

183 QC2019OCVZOCUX]SPUX]Z 9

182 rα≤α₈₄t₃₄cCcμystµ₈₈₄≤eCs₄₈₄cα≤Csα₈µμCce₈₈sCw₄t₃Cx₄sxC₈µyeμsCdαβedCw₄t₃Cy·VNCµ≤dC~·VNCμµμePeµμt₃C₄α≤sQC
2019OCVZOCXTXPXT] 9

181 u₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfCjμVNR~·VNCdαβedC’μtUCcαµt₄≤₂sCfαμ−edC·yCβ₈µs−µCe₈ectμα₈yt₄cC
αx₄dµt₄α≤QC2019OCUS[OCU]YPVST 10
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180 xy≤t₃es₄sCµ≤dC₈u−₄≤esce≤tCβμαβeμt₄esC₄≤vest₄₂µt₄α≤CαfC≤αve₈CμedCe−₄ss₄α≤Cβ₃αsβ₃αμsC
hµZ’≤UKutWLY^CweVNCKwe´ bjuOCx−Cµ≤dCuμLQC2019OCTT[TOCUSVPUS[ 6

179 y₃eC₄≤f₈ue≤ceCαfCyttμ₄u−P₄α≤sCα≤Ct₃eCαβt₄cµ₈Cµ≤dCe₈ectμ₄cµ₈C·e₃µv₄αμCαfCu{fCβα₈y−eμ₄cCf₄₈−sQC2019OCYOCSWXVTV 8

178 iµ−µ₂eCµ≤dCβ₃αtα₈u−₄≤esce≤ceCµ≤µ₈ys₄sCαfCw·y₄tutWCcμystµ₈sC₄≤ducedC·yCeuμαβ₄u−C₄α≤C
₄−β₈µ≤tµt₄α≤QC2019OCTYTOCWSWPWS]

177 u₃αtα₈u−₄≤esce≤ceC₈₄≤ew₄dt₃C≤µμμαw₄≤₂C₄≤C~·PdαβedClµsCµ≤dCn≤lµsCt₃₄≤Cf₄₈−sQC2019OCUS]OCUVZPUWV 1

176 ru₈t₄fu≤ct₄α≤µ₈C˛†PsµldkW^Cq≤VNCKq≤b~·RjμRjuLCβ₃αsβ₃αμsCsy≤t₃es₄zedC·yC₈Pµμ₂₄≤₄≤eCµss₄stedC
₃ydμαt₃eμ−µ₈C−et₃αdCµ≤dCt₃e₄μC−u₈t₄cα₈αμCtu≤µ·₈eC₈u−₄≤esce≤ceQC2019OCTTSOCTWTPTW[ 13

175 mαU|tYR’≤tC≤µ≤αf₈µ₆esCfαμCβ₃αtαâ��e₈ectμαc₃e−₄cµ₈Cµ≤dCse₈fCc₈eµ≤₄≤₂Cµββ₈₄cµt₄α≤sQC2019OC]SOCZ[P[Y 5

174 sαve₈Cs₄₈₄cµteC₂₈µssesC₄≤Ct₃eCµcce₈eμµt₄α≤CαfC₃ydμα₂e≤Cd₄ffus₄α≤CfαμCμeduc₄≤₂Cdαβµ≤tC−etµ₈C₄α≤sQC
2019OCXSVPXSWOCUYSPUYZ 4

173 y₃eCβecu₈₄µμ₄t₄esCαfCstμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCmftUP·µsedCf₄₈−sCcαPdαβedCw₄t₃Cs₄₈₄cα≤Cµ≤dC
eμ·₄u−QC2019OCWZTOCXUTPXUZ 5

172 sdVNCdαβedC≤ewCαxyf₈uαμαCte₈₈uμ₄teC₂₈µssesCµ≤dC₂₈µssCceμµ−₄csCcα≤tµ₄≤₄≤₂Csµ~kWC≤µ≤αCcμystµ₈sC
â��CTQSYC´µ−Ce−₄ss₄α≤Cµ≤µ₈ys₄sQC2019OCUSZOCWY]PWZY 16

171 y₃eμ−µ₈Cstµ·₄₈₄tyCµ≤dCsβectμαscαβ₄cCstudyCαfCmαVNR~·VNCcαPdαβedCf₈uαμαβ₃αsβ₃µtesC₂₈µssesQC2019OC
VTOCYU[PYVW 2

170 n≤fμµμedP₈µseμCµ≤dCuβcα≤veμs₄α≤C₈u−₄≤esce≤ceC₄≤CmαVNP~·VNCcαdαβedCte₈₈uμ₄teC₂₈µssC−₄cμαsβ₃eμeQC
2020OCUT[OCTTY[UY 10

169 weduct₄α≤CαfCx−VNCµ≤dCjuVNC₄α≤sPcαPdαβedCf₈UtVâ��x₄tUC₂₈µssesCµ≤dCβ₃αtα₈u−₄≤esce≤ceC
βμαβeμt₄esQCOpticalnMaterialsOC2020OCTSSOCTS]YV] 3.3 7

168 fCse≤s₄t₄veCte−βeμµtuμeCβμα·eC·µsedCα≤CjμVNPdαβedCletxCf₄₈−sQC2020OCTYOCTSU[ZT 2

167 u₃αtα₈u−₄≤esce≤ceCµ≤dCjuwCstud₄esCαfC≤µμμαw·µ≤dCu₈tμµv₄α₈etCgCe−₄tt₄≤₂Ctμ₄vµ₈e≤tC₂µdα₈₄≤₄u−C
µct₄vµtedChµqµf₈VtZCβ₃αsβ₃αμsQC2020OCUSYOCTYV]Z[ 1

166 x≤tUP≤µ≤αcμystµ₈sCfαμCe≤₃µ≤c₄≤₂Ct₃eCf₈uαμesce≤ceCαfCjuVNC₄α≤sC₄≤Csα₈â��₂e₈Pdeμ₄vedC₂₈µssesQC2020OC
TV]OCTS]VTU 4

165 jμ·₄u−PdαβedCyttμ₄µPstµ·₄₈₄sedCz₄μcα≤₄µCt₃₄≤Cf₄₈−sC₂μαw≤C·yCβu₈sedC₈µseμCdeβαs₄t₄α≤CfαμCβ₃αtα≤₄cC
µββ₈₄cµt₄α≤sQCThinnSolidnFilmsOC2020OCY]VOCTVZZSY 2.2 1

164 j≤₃µ≤cedCβ₃αtα₈u−₄≤esce≤ceCv₄µCdαβ₄≤₂CαfCβ₃αsβ₃µteOCsu₈β₃µteCµ≤dCvµ≤µdµteC₄α≤sC₄≤CjuVNCdαβedC
qµUKrαtWLVCdαw≤cα≤veμs₄α≤Cβ₃αsβ₃αμsCfαμCw₃₄teCqjisQC2020OCTUWOCTSX]ZW 18

163 xy≤t₃es₄sCµ≤dCh₃µμµcteμ₄zµt₄α≤CαfCµCsαve₈Cjμ·₄u−CiαβedCuα₈yKv₄≤y₈Cµ₈cα₃α₈LCk₄₈−sCfαμC
ru₈t₄fu≤ct₄α≤µ₈Ctβt₄cµ₈Crµteμ₄µ₈sQC2020OCVSOCUWT[PUWU] 17

(2020-2019)
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162 jff₄c₄e≤tCjμ^n´ Pc´ nCμµd₄µt₄veCtμµ≤s₄t₄α≤Cμe₂u₈µtedC·yCαβt₄−₄z₄≤₂Ct₃eCse≤s₄t₄zµt₄α≤C−ec₃µ≤₄s−QC2020OCUU[OCTTZ[XV 1

161 jffectCαfCμµμeCeµμt₃Cαx₄desCµdd₄t₄α≤Cα≤Ct₃eC−ec₃µ≤₄cµ₈Cβμαβeμt₄esCµ≤dCcα₈αμµt₄α≤CαfCs₄₈₄cα≤C≤₄tμ₄deC
ceμµ−₄csQC2020OCWSOCTTVUPTTV[ 4

160 jμ·₄u−PiαβedC~ttμ₄µPxtµ·₄₈₄zedC’₄μcα≤₄µCy₃₄≤CqµyeμsCfαμCu₃αtα≤₄cCfββ₈₄cµt₄α≤sQC2020OCXYOCTPZ 5

159 jxβ₈αμµt₄α≤CαfCt₃eC₂μee≤Ce₈ectμα₈u−₄≤esce≤ceCfμα−Cf₈UtVRmαUtVC≤µ≤α₈µ−₄≤µteCf₄₈−sCfµ·μ₄cµtedC·yC
µtα−₄cC₈µyeμCdeβαs₄t₄α≤Cα≤Cs₄₈₄cα≤QCOpticalnMaterialsOC2020OCTSZOCTTSTUX 3.3 3

158 y₃eCeffectCαfCμµμeCeµμt₃Ce₈e−e≤tCKjμOC~·LCdαβ₄≤₂Cµ≤dC₃eµtCtμeµt−e≤tCα≤Csusβe≤s₄α≤Cstµ·₄₈₄tyCαfC
~UtVC≤µ≤αβµμt₄c₈esCe₈µ·αμµtedC·yCsα₈P₂e₈C−et₃αdQC2020OC]OCTUYVWPTUYWU 5

157 wα₈eCαfCwµμeCjµμt₃Cj₈e−e≤tsCµ≤dCj≤tμαβyCα≤Ct₃eCf≤µtµsePyαPwut₄₈eCu₃µseCyμµ≤sfαμ−µt₄α≤CαfCy₄tC
y₃₄≤Ck₄₈−sCieβαs₄tedC·yCnα≤Cgeµ−Cxβutteμ₄≤₂QC2020OCXOCU[SUZPU[SVY 5

156 n≤vest₄₂µt₄α≤CαfCsµ−µμ₄u−PdαβedCu·xCt₃₄≤Cf₄₈−sCfµ·μ₄cµtedCus₄≤₂C≤e·u₈₄zeμCsβμµyCtec₃≤₄γueCfαμC
β₃αtαse≤s₄≤₂Cµββ₈₄cµt₄α≤sQC2020OCTW[OCTSYZUV 8

155 qµtt₄ceCcα≤stμ₄ct₄α≤Cµ≤dCtμµββedCexc₄tα≤s^CµCstμuctuμeâ��βμαβeμtyCμe₈µt₄α≤s₃₄βCu≤ve₄₈edC₄≤Chsu·gμVC
βeμαvs₆₄teCvisQC2020OC[OCTZS]SPTZS][ 6

154 xy≤t₃es₄sCµ≤dCkµ·μ₄cµt₄α≤CαfC~PiαβedC’≤tCsµ≤αβµμt₄c₈esCµ≤dCy₃e₄μCfββ₈₄cµt₄α≤CµsCµClµsCxe≤sαμCfαμC
t₃eCietect₄α≤CαfCf−−α≤₄µQC2020OCU]OCWX[YPWX]Y 19

153 fChα−βµμµt₄veCxtudyCα≤Cqu−₄≤esce≤ceCuμαβeμt₄esCαfC~t^CuμCsµ≤αcμystµ₈sCuμeβµμedC·yCi₄ffeμe≤tC
xy≤t₃es₄sCret₃αdsQC2020OCTSOC 4

152 uμeβµμµt₄α≤C−et₃αdCµ≤dCceμ₄u−Cdαβµ≤tCeffectsCα≤Ct₃eCβμαβeμt₄esCαfCgµr≤tVCs₄≤₂₈eCβeμαvs₆₄teQC
2020OC]VOC][TP]]T 10

151 xtμuctuμµ₈Cieβe≤de≤tCjuCqu−₄≤esce≤ceOCu₃αtαe₈ectμ₄cCµ≤dCmysteμes₄sCjffectsC₄≤CuαμαusCxtμα≤t₄u−C
y₄tµ≤µteQC2020OCTVOC 3

150 x₄≤₂₈ePsteβCµββμαµc₃CtαCse≤s₄t₄zedC₈u−₄≤esce≤ceCt₃μαu₂₃C·u₈₆Pe−·eddedCαμ₂µ≤₄csC₄≤Ccμystµ₈₈₄≤eC
f₈uαμ₄desQC2020OCVOC 3

149 yu≤µ·₈eCu₃αtα₈u−₄≤esce≤ceCαfCuα₈yv₄≤y₈Cf₈cα₃α₈Cj₈ectμαsβu≤Csµ≤αf₄·eμsC·yCiαβ₄≤₂CαfCsµ~kW^CjuNVC
sµ≤αβ₃αsβ₃αμQC2020OCUSUSOCTP[ 7

148 xtudyCαfCwjC₄α≤â��dαβedCαx₄deC₂₈µssC−µteμ₄µ₈sCfαμCβ₃αtα≤₄cCµββ₈₄cµt₄α≤sQC2020OCU]VPVSW

147 kαμ−µt₄α≤C−ec₃µ≤₄s−CαfCsdx₄VsXC≤µ≤αcμystµ₈sCv₄µC₃αtP₄≤₅ect₄α≤Cµ≤dC₃eµtPuβC−et₃αdsQC2020OCTUWOCTTWU[Y

146 hαμμe₈µt₄α≤sC·etwee≤Ct₃eCstμuctuμµ₈Ctμµ≤sfαμ−µt₄α≤sCµ≤dCcα≤ce≤tμµt₄α≤Cγue≤c₃₄≤₂CeffectCfαμC
wjP₄−β₈µ≤tedC’≤tCsyste−sQC2020OCXUTOCTWYWUT 7

145 jffectCαfCf₂C≤µ≤αβµμt₄c₈esCα≤Ct₃eCouddâ��tfe₈tCµ≤dCμµd₄µt₄veCβµμµ−eteμsCαfCx−VN₄α≤sC₄≤Csα₈â��₂e₈Cs₄₈₄cµC
−µtμ₄xQC2020OCUUYOCTTZWTW 2
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144 u₃αtα₈u−₄≤esce≤ceCµ≤dCxtα₄c₃₄α−etμyChαμμe₈µt₄α≤C₄≤Csµ≤αcμystµ₈₈₄≤eCjutCy₃₄≤Ck₄₈−s^Cyu≤µ·₈eChα₈αμC
j−₄ss₄α≤QC2020OCTUWOCTXWVWPTXWV] 7

143 nμμµd₄µt₄α≤CeffectsCα≤CsdCµ≤dC|CdαβedCf₈u−₄≤u−Cs₄tμ₄deCt₃₄≤Cf₄₈−sQC2020OCX[YOCWTUS[Y 5

142 n≤vest₄₂µt₄α≤CαfCstμuctuμµ₈OC−₄cμαstμuctuμµ₈Cµ≤dC−µ₂≤et₄cCβμαβeμt₄esCαfC~·C~TPkVCsα₈₄dCsα₈ut₄α≤sQC
2020OCTWUOCTS]WW]

141 z≤μµve₈₈₄≤₂Ct₃eCrysteμyCαfCxα₈₄dCxα₈ut₄α≤s^CfChµseCxtudyCαfC~Cxα₈₄dPxtµteCsrwCxβectμαscαβyQC2020OC
UTOC[UXP[VY 1

140 u₃αtαcµtµ₈yt₄cCµct₄v₄t₄esCαfCµ≤t₄−α≤yOC₄αd₄deOCµ≤dCμµμeCeµμt₃C−etµ₈sCα≤Cx≤tUCfαμCt₃eC
β₃αtαde₂μµdµt₄α≤CαfCβ₃e≤α₈Cu≤deμCz{OCsα₈µμOCµ≤dCv₄s₄·₈eC₈₄₂₃tC₄μμµd₄µt₄α≤sQC2020OCTU]PU[[ 1

139 hα≤duct₄α≤Cµ≤dCμe₈µxµt₄α≤C−ec₃µ≤₄s−sC₄≤C₂µdα₈₄≤₄u−Cαx₄deC≤µ≤αβµμt₄c₈eCdαβedCβα₈yv₄≤y₈Cµ₈cα₃α₈C
f₄₈−sQC2020OCUVOCTSS]WU 1

138 t·seμvµt₄α≤CαfCαβt₄cµ₈C₂µ₄≤C₄≤CjμPiαβedClµsCeβ₄₈µyeμsQC2020OCUUTOCTTZS]S 4

137 n≤f₈ue≤ceCαfCαβt₄−₄zedCcα≤ce≤tμµt₄α≤CαfCsµ−µμ₄u−CKnnnLC₄α≤sCα≤Cstμuctuμµ₈OCαβt₄cµ₈Cµ≤dCf₈uαμesce≤ceC
βμαβeμt₄esCαfCcµ₈c₄u−P·µsedC₈eµdC·αμµteC₂₈µssesCfαμCμedd₄s₃Pαμµ≤₂eCdev₄ceCµββ₈₄cµt₄α≤sQC2020OCTUYOCT 2

136 jffectsCαfCβαstPµ≤≤eµ₈₄≤₂Cα≤Cβ₃αtα₈u−₄≤esce≤ceCαfCjuPdαβedC’≤tC−₄cμαsβ₃eμeCfαμC
s₄≤₂₈ePcα−βα≤e≤tCw₃₄teP₈₄₂₃tC−µteμ₄µ₈sQC2020OCUS]OCTYWYSZ 7

135 fCxtudyCαfCjuCiαβ₄≤₂C₄≤Csµ≤α₈µyeμsCαfChsu·gμVCus₄≤₂Cf·Cn≤₄t₄αChµ₈cu₈µt₄α≤sCtαCz≤deμstµ≤dCfâ��fC
yμµ≤s₄t₄α≤sC₄≤CjuVNPiαβedCsµ≤αcμystµ₈sCfαμCq₄₂₃tPj−₄tt₄≤₂Ci₄αdesQC2020OCVOCWWVZPWWWW 4

134 hα≤duct₄veCtμµ≤sβµμe≤tCKn≤lµLUtVCf₄₈−CµsC₃αstCfαμCμµμeCeµμt₃CjuQC2020OCTSOCSUXSUW

133 ueµ₆Cst₄−u₈µtedCe−₄ss₄α≤CcμαssCsect₄α≤sCµ≤dCγuµ≤tu−Ceff₄c₄e≤c₄esCαfCx−VNCµ≤dCx−VNPjuVNC
cαPdαβedC·₄s−ut₃C·αμαPte₈₈uμ₄teC₂₈µssesQC2021OCUX[OCTUV[[Y 8

132 xteβC·yCsteβCμµμePeµμt₃Ccµtµ₈yzedCx₄txCµ≤≤eµ₈₄≤₂Cµ≤dCs₄−u₈tµ≤eαusCfαμ−µt₄α≤CαfCjuμαβ₄u−PCs₄₈₄c₄deC
·yC₈αwCcαveμµ₂eCαfCjuCdαβedCldUtVC≤µ≤αβµμt₄c₈esQC2021OCZSWOCTUTZWV 1

131 n−βµctCαfCuμUtVCα≤Ct₃eCβ₃ys₄cµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfC−u₈t₄Pcα−βα≤e≤tC·αμµteC₂₈µssesQC2021OC
UXZOCTUVZ]Y 6

130 f≤Cαveμv₄ewCαfCμµμeCeµμt₃Ccαuβ₈edC₈eµdC₃µ₈₄deCβeμαvs₆₄teCµ≤dC₄tsCµββ₈₄cµt₄α≤C₄≤Cβ₃αtαvα₈tµ₄csCµ≤dC
₈₄₂₃tCe−₄tt₄≤₂Cdev₄cesQC2021OCTUSOCTSSZVZ 10

129 uffCrαd₄f₄edCzβcα≤veμs₄α≤Csµ≤αβµμt₄c₈esCfαμCm₄₂₃₈yCxe₈ect₄veCµ≤dCxe≤s₄t₄veCietect₄α≤CαfChuCnα≤sQC
2020OC[OCYT]ZYW 8

128 tβt₄cµ₈Cβα₈µμ₄zµ·₄₈₄tyCαfCeμ·₄u−Pαxy₂e≤Ccα−β₈exesC₄≤Csα₈P₂e₈P·µsedCs₄₈₄cµCf₄₈−sQC2021OCXWOCTVXTST 0

127 xtµ·₈eCdeeβC·₈ueCe−₄ss₄α≤Cw₄t₃Cu≤₄tyCγuµ≤tu−Cy₄e₈dC₄≤Cαμ₂µ≤₄câ��₄≤αμ₂µ≤₄cC₃µ₈₄deCβeμαvs₆₄teCUiC
≤µ≤αs₃eetsCdαβedCw₄t₃Cceμ₄u−Cµ≤dCteμ·₄u−CµtC₃₄₂₃Ccα≤ce≤tμµt₄α≤sQC2021OC]OCUWVZPUWXW 5

(2021-2020)
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126 xtudyCαfCe−₄ss₄α≤Cµ≤dCαβt₄cµ₈C₄≤teμµct₄α≤C₄≤Ct₃eCztUâ��sdCsyste−CdαβedC₄≤Cz₄≤cCβ₃αsβ₃µteC₂₈µssQCT 0

125 xy≤t₃es₄sCµ≤dCc₃µμµcteμ₄zµt₄α≤CαfCjuVN´ dαβedCy₄tUCt₃₄≤Cf₄₈−sCdeβαs₄tedC·yCsβμµyCβyμα₈ys₄sC
tec₃≤₄γueCfαμCβ₃αtαcµtµ₈yt₄cCµββ₈₄cµt₄α≤QC2021OC[OCSUYWSU 9

124 ~ttμ₄u−Ctx₄deCsµ≤αβµμt₄c₈eCxy≤t₃es₄s^Cf≤Ctveμv₄ewCαfCret₃αdsCαfCuμeβµμµt₄α≤Cµ≤dCg₄α−ed₄cµ₈C
fββ₈₄cµt₄α≤sQCAppliednSciencesnwSwitzerlandyOC2021OCTTOCUTZU 2.6 24

123 xtμuctuμµ₈Cµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCsdVNCdαβedCletUPu·tC₂₈µssC−αd₄f₄edC·yCy₄tUCfαμCµββ₈₄cµt₄α≤sC
₄≤C₈µseμCµ≤dCf₄·eμCµ−β₈₄f₄eμQCOpticalnMaterialsOC2021OCTTVOCTTS[[W 3.3 4

122 fCru₈t₄Pi₄−e≤s₄α≤µ₈Cueμsβect₄veCα≤Cj₈ectμα≤₄cCiαβ₄≤₂C₄≤Cretµ₈Cmµ₈₄deCueμαvs₆₄tesQC2021OCYOCTTSWPTTUV 13

121 gμ₄₂₃tCμedCe₈ectμα₈u−₄≤esce≤ceCfμα−Cf₈UtVRjuUtVC≤µ≤α₈µ−₄≤µteCf₄₈−sCfµ·μ₄cµtedC·yCµtα−₄cC₈µyeμC
deβαs₄t₄α≤Cα≤Cs₄₈₄cα≤QC2021OCT]YOCTTVZXS 5

120 u₃αtα₈u−₄≤esce≤ceCβμαβeμt₄esCαfC₂μee≤Ce−₄tt₄≤₂Cβ₃αsβ₃αμC~Wf₈Ut]^Cy·VNCdeμ₄vedC·yC−αd₄f₄edC
cα−·ust₄α≤CμαuteQC2021OCT]TVOCSTUSV[ 0

119 y₃eαμet₄cµ₈Crαde₈₈₄≤₂CαfCnα≤Cjxc₃µ≤₂eCuμαcessesC₄≤Cl₈µss^Cfdvµ≤cesCµ≤dCh₃µ₈₈e≤₂esQCAppliedn
SciencesnwSwitzerlandyOC2021OCTTOCXSZS 2.6 0

118 wα₈eCαfCμµμeCeµμt₃Cα≤Ct₃eCsβectμµ₈Cβμαβeμt₄esCαfCc₃µ₈cα₂e≤₄deC₂₈µssyCµ₈₈αys^CfCμev₄ewQC2021OC

117 xtμuctuμµ₈OCe₈ectμ₄cµ₈Cµ≤dCαβt₄cµ₈Cc₃µμµcteμ₄zµt₄α≤sCαfCyttμ₄u−CdαβedCµ₈u−₄≤u−C≤₄tμ₄deCt₃₄≤Cf₄₈−sC
·efαμeCµ≤dCµfteμC₄α≤sC₄μμµd₄µt₄α≤QCOpticalnMaterialsOC2021OCTTYOCTTTS]Z 3.3 1

116 hαμμe₈µt₄α≤CαfC₈u−₄≤esce≤ceC−eµsuμe−e≤tsCtαCt₃eCstμuctuμµ₈Cc₃µμµcteμ₄zµt₄α≤CαfCuμVNPdαβedC
mfx₄txQC2021OCUVXOCTT[SSW 1

115 fCwev₄ewCαfCwece≤tCweseµμc₃Cα≤CwµμeCjµμt₃Cuµμt₄cu₈µteChα−βαs₄teCrµteμ₄µ₈sCµ≤dCxtμuctuμesCw₄t₃C
y₃e₄μCfββ₈₄cµt₄α≤sQCT 2

114 xe≤s₄t₄zedCe₈ectμα₈u−₄≤esce≤ceCfμα−Ceμ·₄u−CdαβedCs₄₈₄cα≤Cμ₄c₃Cαxy≤₄tμ₄deC₈₄₂₃tCe−₄tt₄≤₂Cdev₄cesQC
2021OCUVXOCTT[SS] 1

113 q₄≤eµμCµ≤dC≤α≤₈₄≤eµμCαβt₄cµ₈Cβμαβeμt₄esCµ≤dC₈u−₄≤esce≤ceCαfCiyNVPdαβedCµ₈u−₄≤α·αμµteC₂₈µsses^C
ouddâ��tfe₈tC₄≤vest₄₂µt₄α≤QC2021OCVUOCUSWVTPUSWWW 0

112 ie−α≤stμµt₄α≤CαfC~·PdαβedCµ≤dCjμR~·PcαdαβedCα≤Pc₃₄βC−₄cμαsβ₃eμeC₈µseμsQC2021OCU]OCUXYYVPUXYZW 2

111 weseµμc₃Cα≤CµC≤ewCtyβeCαfC≤eµμP₄≤fμµμedCβ₃αsβ₃αμCq₄Ur₂’μtW^hμVNPCsy≤t₃es₄sOCcμystµ₈CstμuctuμeOC
β₃αtα₈u−₄≤esce≤ceCµ≤dCt₃eμ−µ₈Cstµ·₄₈₄tyQCOpticalnMaterialsOC2021OCTTZOCTTTUS] 3.3 4

110 jff₄c₄e≤tC~·VNCse≤s₄t₄zedCjμVNCe−₄ss₄α≤CαfCg₄U’≤tgUtY^~·VNRjμVNCs₄≤₂₈eCcμystµ₈QC2021OC[ZVOCTX]ZZU 0

109 xβectμµ₈Cµ≤dCd₄e₈ectμ₄cCc₃µμµcteμ₄st₄csCαfCjμVNPdαβedC−u₈t₄cα−βα≤e≤tCte₈₈uμ₄teC₂₈µssesQC2021OCUV]OCTYYZZY 3
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108 sdVN^~flC−₄cμαsβ₃eμesCβαwdeμsCβμeβµμedC·yCsβμµyCβyμα₈ys₄s^Cxy≤t₃es₄sOCc₃µμµcteμ₄zµt₄α≤Cµ≤dC
μµ≤dα−C₈µseμCµββ₈₄cµt₄α≤QC2021OCUY]OCTUWZYW 4

107 m₄₂₃PβμessuμeCsy≤t₃es₄sCµ≤dCc₃µμµcteμ₄zµt₄α≤CαfCd₄µ−α≤dCfμα−Ceuμαβ₄u−Ccα≤tµ₄≤₄≤₂Csyste−sQC2021OC
T[UOC[TXP[UW 1

106 jffectsCαfC’μtUCcα≤ce≤tμµt₄α≤Cα≤Cβμαβeμt₄esCαfCy−UtVCtμµ≤sβµμe≤tCceμµ−₄csC·yCvµcuu−Cs₄≤teμ₄≤₂QC
CeramicsnInternationalOC2021OCWZOCVXUY[PVXUY[ 5.1 1

105 y₃eαμet₄cµ₈Cµ≤dCexβeμ₄−e≤tµ₈C·e₃µv₄αμCαfCαβt₄cµ₈Cβμαβeμt₄esCαfCjμVNCdαβedCf₈uαμαµ₈u−₄≤µteC
₂₈µssesQC2021OCTWTOCTTTVXU 2

104 l₈µssesCfαμCu₃αtα≤₄cCn≤te₂μµt₄α≤QC2006OCTSWTPTSYT 2

103 fct₄veCxα₈Ple₈Crµteμ₄µ₈sOCk₈uαμesce≤ceCxβectμµOCµ≤dCq₄fet₄−esQC2016OCTPWV 2

102 l₈µssesCfαμCu₃αtα≤₄cCn≤te₂μµt₄α≤QC2017OCTPT 0

101 xcµ≤≤₄≤₂Cy₃eμ−µ₈Cr₄cμαscαβyCw₄t₃Ck₈uαμesce≤tCsµ≤αβμα·esQC2009OCXSXPXVX 1

100 le≤eμµ₈Cn≤tμαduct₄α≤QC2014OCTPTV 1

99 jv₄de≤ceCαfCteμ·₄u−Cµ≤dCαxy₂e≤CcαPse₂μe₂µt₄α≤C₄≤Cµ≤≤eµ₈edCf₈s^y·QC2017OCTTSOCUUUTSU 4

98 yαwµμdCwlgCqjisC·µsedCα≤CμµμeCeµμt₃PdαβedC’≤tQC2020OCVTOCWYXUSZ 6

97
ywαC−₄xedP₈₄₂µ≤dC₈µ≤t₃µ≤₄deP₃ydμµzα≤eCcα−β₈exes^C–uμKshxLVKβ·₃LU ´•mUtCµ≤dC
–sdKshxLKstVLKβ·₃LUKmUtL stV´•UQVVmUtC–β·₃C₄sCsJPKβyμ₄d₄≤PUPy₈−et₃y₈₄de≤eL·e≤zαP₃ydμµz₄deOC
hTVmTTsVt QC2016OCZUOCT]TPX

4

96 j₈ectμα₈u−₄≤esce≤ceCfμα−C₈₄₂₃tPe−₄tt₄≤₂Cdev₄cesC·µsedCα≤Ceμ·₄u−PdαβedC’≤tR≤Px₄C
₃eteμαstμuctuμes^Cj≤₃µ≤ce−e≤tCeffectCαfCf₈uαμ₄≤eCcαPdαβ₄≤₂QC2019OCUZOCVS]T]PVS]VS 9

95 qαwCβαweμCcα≤su−βt₄α≤C₈₄₂₃tCe−₄tt₄≤₂Cdev₄ceCcα≤tµ₄≤₄≤₂Cy₄t^jμCt₃₄≤Cf₄₈−CβμeβµμedC·yCsα₈P₂e₈C
−et₃αdQC2020OCU[OCYSYWPYSZS 3

94 xu·wµve₈e≤₂t₃C₂μµt₄≤₂C−etµ−µteμ₄µ₈Cwµve₂u₄desCfu≤ct₄α≤µ₈₄zedCw₄t₃Cte₈₈uμ₄u−Cαx₄deCc₈µdd₄≤₂QC
2020OCU[OCT[XV[PT[XWZ 2

93 z₈tμµfµstC₈µseμCβ₈µs−µCdαβ₄≤₂CαfCjμVNC₄α≤sC₄≤Cs₄₈₄cµPα≤Ps₄₈₄cα≤CfαμCαβt₄cµ₈Cwµve₂u₄d₄≤₂Cµββ₈₄cµt₄α≤sQC
2016OCWTOCWY[WPWY[Z 8

92 z₈tμµP·μαµd·µ≤dCμedCtαCsnwCβ₃αtαe−₄ss₄α≤Cfμα−C−u₈t₄β₈eC·₄s−ut₃Cce≤teμsC₄≤Cxμgth₈^g₄Ccμystµ₈QC2019
OCWWOCW[UTPW[UW 7

91 hμystµ₈₈₄zµt₄α≤CαfCi₄µ−α≤dCfμα−Cre₈tsCαfCjuμαβ₄u−Cxµ₈tsQC2020OCTSOCVZY 3
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90 tβt₄cµ₈Cuμαβeμt₄esCαfCqµ≤t₃µ≤₄desC₄≤Chα≤de≤sedCu₃µseOCy₃eαμyCµ≤dCfββ₈₄cµt₄α≤sQC2015OCUOCVZPYS 43

89 xtμuctuμµ₈Cµ≤dCi₄e₈ectμ₄cCxtud₄esCαfCldCiαβedC’≤tCsµ≤αcμystµ₈sCµtCwαα−Cye−βeμµtuμeQC2016OCSWOCZ]P[[ 4

88 xy≤t₃es₄sCµ≤dCfββ₈₄cµt₄α≤sCαfCgαμ₄desOChµμ·₄desOCu₃αsβ₃₄desOCµ≤dCs₄tμ₄desQC2021OCVSZPVYX 0

87 xy≤t₃es₄sCαfCsβα≤₂eC₈₄₆eCldVNCdαβedCvµ≤µd₄u−Cαx₄deRUiCr}e≤eCcα−βαs₄tesCfαμC₄−βμαvedC
de₂μµdµt₄α≤CαfC₄≤dustμ₄µ₈Ceff₈ue≤tsCµ≤dCβµt₃α₂e≤sQCCeramicsnInternationalOC2021OC 5.1 13

86 k₄μstPuμ₄≤c₄β₈esCcµ₈cu₈µt₄α≤sCαfCt₃eC₄≤teμcα≤f₄₂uμµt₄α≤µ₈Ctμµ≤s₄t₄α≤Ce≤eμ₂₄esCαfCWfCPCWfPTXdCαfCq≤VNC
₄α≤sC₄≤Cq₄~kWCµ≤dChµkUQCOpticalnMaterialsOC2021OCTUUOCTTTYXY 3.3 0

85 xuμfµceCµ≤dCxuβeμ₈µtt₄ceQC2009OCZTPTSU

84 wefeμe≤cesQC2011OCWSZPWVY

83 u₈µs−α≤₄cCsµ≤αβµμt₄c₈esChαuβ₈edCw₄t₃Cµ≤C|≤cPxtµteCvuµ≤tu−Cxyste−QC2015OCVZPY]

82 vuµ≤tu−CfsβectsCαfCq₄₂₃tâ��rµtteμCn≤teμµct₄α≤QC2015OCTPVX

81 f≤µ₈yt₄cµ₈CxtudyCαfCt₃eCy₃eμ−µ₈Cfct₄vµt₄α≤CαfCy·CiαβedCf−αμβ₃αusCx₄h^mCy₃₄≤Ck₄₈−sQC2016OCTOCUY[]PUY]W

80 h₃µβteμCTCx₄₈₄cα≤Csµ≤αcμystµ₈sCj≤µ·₈₄≤₂Cx₄₈₄cα≤Cu₃αtα≤₄csQC2016OCTPUY

79 ye₈ecα−−u≤₄cµt₄α≤P|µve₈e≤₂t₃Cqµs₄≤₂C₄≤CjμPdαβedClµsCru₈t₄β₈eCvuµ≤tu−C|e₈₈sCµtCwαα−C
ye−βeμµtuμeQC2018OC

78 fct₄veCxα₈Ple₈Crµteμ₄µ₈sOCk₈uαμesce≤ceCxβectμµOCµ≤dCq₄fet₄−esQC2018OCTYSZPTYW]

77 g₄fu≤ct₄α≤µ₈Cg₄U’≤tgUtYCs₄≤₂₈eCcμystµ₈sCdαβedCw₄t₃CsdVNCαμCuμVN^C₈u−₄≤esce≤ceCµ≤dC´µPwµ−µ≤C
₄≤vest₄₂µt₄α≤sQC2018OC

76 wesu₈tCµ≤dCi₄scuss₄α≤QC2019OCVZPYV

75 yαwµμdsCαβt₄cµ₈Cµ−β₈₄f₄cµt₄α≤C₄≤Ccα−β₈exCfu≤ct₄α≤µ₈Cαx₄des^Cexβ₈αμ₄≤₂Cαβt₄cµ₈C₂µ₄≤C₄≤Ceμ·₄u−PdαβedC
yttμ₄µPstµ·₄₈₄zedCz₄μcα≤₄µCwµve₂u₄desQC2019OC 1

74 tβt₄cµ₈C₂µ₄≤Cevµ₈uµt₄α≤Cα≤CμµμePeµμt₃CdαβedC~ttμ₄µPstµ·₄₈₄zedCz₄μcα≤₄µCfαμC₃y·μ₄dC₄≤te₂μµt₄α≤Cα≤C
s₄₈₄cα≤Cβ₃αtα≤₄csCβ₈µtfαμ−sQC2019OC

73 weduct₄veCfββμαµc₃CtαCt₃eCxy≤t₃es₄sCαfCt₃eCrα₈ecu₈µμCqµ≤t₃µ≤₄deCuα₈yβ≤₄ct₄deChα−β₈exesQC2019OCTSTPTTU
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72 ies₄₂≤Cµ≤dCrµ≤ufµctuμ₄≤₂CαfCµCsdPiαβedCu₃αsβ₃µteCl₈µssPgµsedCoewe₈QC2020OCTVOC 3

71 y₃eCeffectCαfCjμCα≤Cαβt₄cµ₈Cµ≤dC−ec₃µ≤₄cµ₈Cβμαβeμt₄esCαfCfsUxVC₂₈µssesCγue≤c₃edC₄≤Cd₄ffeμe≤tC
−ed₄µQCEuropeannPhysicalnJournalnPlusOC2020OCTVXOCT 3.1

70 hmfwfhyjwnxynhCgjmf{ntzwCtkCwfwjCjfwymCitujiCt}~kqztwtgtwfyjClqfxxjxQC2020OCTXOC

69 ViCβμ₄≤tedCµ≤dCsβ₄μµ₈C₈₄t₃α₂μµβ₃₄cµ₈₈yCβµtteμ≤edCeμ·₄u−PdαβedCβα₈y−eμC−₄cμαPwµve₂u₄deC
µ−β₈₄f₄eμsQC2021OCTTOCUTU]U

68 hα≤stμuct₄α≤Cµ≤dCfββ₈₄cµt₄α≤CαfCqµ≤t₃µ≤₄deCqu−₄≤esce≤tCrµteμ₄µ₈sCgµsedCα≤Crµcμαcyc₈esQC2020OCTVY]PTV]T

67 jffectsCαfCwµμeCjµμt₃CKheOCjμOCjuLCiαβ₄≤₂Cα≤Cxtμuctuμµ₈Cµ≤dCtβt₄cµ₈Cuμαβeμt₄esCαfC’≤tCfeμα₂e₈sC
xy≤t₃es₄zedC₄≤Cxuβeμcμ₄t₄cµ₈Cnsαβμαβµ≤α₈QC2020OCYVPZS

66 j≤₂₄≤eeμedCte₈ecα−Ce−₄ss₄α≤Cµ≤dCcα≤tμα₈₈edCβαs₄t₄α≤₄≤₂CαfCjμVNCe≤µ·₈edC·yCx₄hC≤µ≤αβ₃αtα≤₄cC
stμuctuμesQC2020OC]OCTWUXPTWVZ 4

65 m₄₂₃Pμesα₈ut₄α≤C₈µseμC₄≤ducedCexc₄tµt₄α≤CsβectμαscαβyCµ≤dCdecµyCdy≤µ−₄csCαfC~s·t^jμQC2021OCUYZOCTUSXZV 0

64 hmfwfhyjwnxynhCgjmf{ntzwCtkCwfwjCjfwymCitujiCt}~kqztwtgtwfyjClqfxxjxQC2020OCTXOC

63 QC2021OCTPT 1

62 y₃eμ−α₆₄≤et₄cC·e₃µv₄αμCαfCt₃eCf₈UtVPu·tPgUtVC₂₈µssesQC2022OCXZYOCTUTUVS 1

61 xy≤t₃es₄sCµ≤dCstudyCαfC≤αve₈Ceμ·₄u−PdαβedCqµUtVPf₈UtVC₂₈µssesCfαμCα≤Pc₃₄βCwµve₂u₄deCµ−β₈₄f₄eμQC
2021OCTYU]TX 1

60 n≤f₈ue≤ceCαfCwjCKuμOCjμOCsdLCdαβ₄≤₂Cα≤Cstμuctuμµ₈OCv₄·μµt₄α≤µ₈Cµ≤dCe≤₃µ≤cedCβeμs₄ste≤tCβ₃αtαcµtµ₈yt₄cC
βμαβeμt₄esCαfC’≤tC≤µ≤αstμuctuμesQC2021OCUY[OCTUSYZ] 0

59 jμ·₄u−Cuβcα≤veμs₄α≤C₈u−₄≤esce≤ceCfμα−Csα₈â��₂e₈Cdeμ₄vedC−u₈t₄₈µyeμCβαμαusC₄≤αμ₂µ≤₄cCβeμαvs₆₄teC
f₄₈−QC 2

58 n−βµctCαfCf≤≤eµ₈₄≤₂Cα≤CxtμuctuμeOCrαμβ₃α₈α₂yOCgµ≤d₂µβOCtβt₄cµ₈Cµ≤dCi₄e₈ectμ₄cCge₃µv₄αμCαfCjμVNC
iαβedCx₄tUCsµ≤αβαwdeμCzsefu₈CfαμCu₃αtα≤₄cCiev₄cesQCT 0

57 jffectCαfC₈₄₂µ≤dsCuunfCµ≤dCytutCα≤Cμµd₄µt₄veC·e₃µv₄αuμCαfCjuVNC₄α≤sC₄≤Csα₈P₂e₈Cs₄₈₄cµC−µtμ₄xQC2022OC
UWWOCTT[YZZ

56 xy≤t₃es₄sCµ≤dCc₃µμµcteμ₄zµt₄α≤CαfC₈eµdPfμeeCsαd₄u−CdαβedC·₄s−ut₃Ct₄tµ≤µteQC2021OC

55 u₃αtα₈u−₄≤esce≤tCμµμePeµμt₃C≤µ≤αcμystµ₈P·µsedCc₃µμµcteμ₄zµt₄α≤C−et₃αds^Cfdvµ≤ce−e≤tsC₄≤C
β₃αtαβ₃ys₄cµ₈Cµββ₈₄cµt₄α≤sQC2022OCTPT[
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54 fdvµ≤cedCμµμeCeµμt₃P·µsedCceμµ−₄cC≤µ≤α−µteμ₄µ₈sCµtCµC₂₈µ≤ceQC2022OCTPTT

53 tβt₄cµ₈Ch₃µμµcteμ₄st₄csCαfCµCjuμαβ₄u−PiαβedCgµμ₄u−Cy₄tµ≤µteCn≤₃α−α₂e≤eαusCqµyeμQC2021OCTU]OCX[Y

52 xtμuctuμePCµ≤dCexc₄tµt₄α≤Pdeβe≤de≤tCβ₃αtα₈u−₄≤esce≤ceCαfCfsâ��x^~·VNCf₄₈−sQCOpticalnMaterialsOC
2022OCTUWOCTTT]ZT 3.3 0

51 qu−₄≤esce≤ceCe≤μ₄c₃−e≤tC₄≤Cβeμαvs₆₄teP₈µ≤t₃µ≤₄deCcα−βαs₄tes^Chα−β₈ex₄tyCµ≤dCcα−β₈e−e≤tµμ₄tyQC
2022OC

50 n≤d₄μectCexc₄tµt₄α≤Cµ≤dC₈u−₄≤esce≤ceCµct₄vµt₄α≤CαfCy·CdαβedC₄≤d₄u−Ct₄≤Cαx₄deCµ≤dC₄tsC₄−βµctCα≤Ct₃eC
₃αstâ��sCαβt₄cµ₈Cµ≤dCe₈ectμ₄cµ₈Cβμαβeμt₄esQC

49 yµ₄₈αμ₄≤₂Cvµμ₄µt₄α≤sC₄≤Ct₃eC₈₄≤eµμCαβt₄cµ₈Cµ≤dCμµd₄µt₄α≤Cs₃₄e₈d₄≤₂Cβµμµ−eteμsCαfCu{fCβα₈y−eμ₄cC
cα−βαs₄teCf₄₈−sCdαβedCw₄t₃CμµμePeµμt₃Ce₈e−e≤tsQC2022OCTU[OCT 4

48 fCikyCstudyCα≤Ct₃eCe₈ectμα≤₄cCstμuctuμeOC−µ₂≤et₄cCµ≤dCαβt₄cµ₈Cβμαβeμt₄esCαfCjμCdαβedC’≤t^CjffectCαfC
jμCcα≤ce≤tμµt₄α≤Cµ≤dC≤µt₄veCdefectsQC2022OCVTOCeSSYUZ 1

47 xtμuctuμµ₈Cµ≤dCxβectμαscαβ₄cCjffectsCαfCq₄Cxu·st₄tut₄α≤CfαμCsµC₄≤Cq₄sµhµldmα~·KrαtLC
xc₃ee₈₄tePyyβeCzβcα≤veμs₄α≤Cu₃αsβ₃αμsQC2021OCUYOC 6

46 xy≤t₃es₄sCαfC₈µ≤t₃µ≤₄deCc₃µ₈cα₂e≤₄deC≤µ≤αβµμt₄c₈esQC2022OCUT]PUWV 0

45 xtμuctuμµ₈Cµ≤dCqu−₄≤esce≤ceCh₃µμµcteμ₄zµt₄α≤sCαfCy·VNCnα≤CiαβedCgαμαPye₈₈uμ₄teCl₈µssesCfαμCqjiC
fββ₈₄cµt₄α≤sQC2022OCUUWOCYUPZS

44 jffectCαfCxu·stμµteCye−βeμµtuμeCα≤Crαμβ₃α₈α₂₄cµ₈OCxtμuctuμµ₈OCµ≤dCtβt₄cµ₈Cuμαβeμt₄esCαfCiαβedC
qµyeμCα≤Cx₄tPα≤Px₄₈₄cα≤Cµ≤dCx₄sPα≤Px₄₈₄cα≤Cxu·stμµteQQC2022OCTUOC 1

43 ouddPtfe₈tCµ≤µ₈ys₄sCαfCjuVNCµ≤dCµd₅ustµ·₈eCe−₄ss₄α≤C₄≤CjuVNRjuUNCcαPdαβedCsαd₄u−Cµ₈u−₄≤αs₄₈₄cµteC
₂₈µssesQC2022OCTYWOCTTSYVZ 0

42 seµμP₄≤fμµμedCe−₄ss₄α≤C₄≤CjμPCµ≤dCuμPdαβedC~x’Ccμystµ₈₈₄≤eCsuβeμ₈µtt₄cesQC2022OCUWYOCTT[[WW

41 tβt₄cµ₈Cf≤µ₈ys₄sCαfCwjCKwjbCsdCαμCjμL^CgCtCPuCtCPhµkCPC’≤tCPCKq₄CtRsµCtRpCtLCl₈µssesQQC2022OC

40 iµtµ²x₃eet²TQβdfQC2019OC

39 iµtµ²x₃eet²TQuikQC2021OC

38 n−βμαvedCe−₄ss₄α≤CcμαssPsect₄α≤CαfCeμ·₄u−Cµ≤dCde−α≤stμµt₄α≤CαfCe≤eμ₂yCtμµ≤sfeμC₄≤CfsUxeVCt₃₄≤C
f₄₈−sQQC 0

37
jvµ₈uµt₄α≤CαfCt₃eC−αμβ₃α₈α₂yCµ≤dCc₃e₈µt₄≤₂Cµ₂e≤tCexcessC₄≤Ct₃eCdes₄₂≤CαfC₈u−₄≤esce≤tC
−etµ₈αμ₂µ≤₄cCfμµ−ewαμ₆CαfCeuμαβ₄u−Ct₃e≤αy₈tμ₄f₈uαμαµcetα≤eQCAdvancesninnMechanicalnEngineeringOC
2022OCTWOCTY[Z[TVUUUTS]XX
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36 uu₈sedC₈µseμCdeβαs₄t₄α≤Cµ≤dCstμuctuμµ₈Cevα₈ut₄α≤CαfCgµkUC≤µ≤α₈µyeμsC₄≤CjuPdαβedCgµkURf₈UtVC
₈µyeμedCαβt₄cµ₈C≤µ≤αcα−βαs₄teCt₃₄≤Cf₄₈−sQCThinnSolidnFilmsOC2022OCTV]U][ 2.2

35
xe≤s₄t₄zµt₄α≤CeffectCαfCsdVNC₄α≤sCα≤C~·VNRsdVNCcαPdαβedCαxyf₈uαμ₄deC₂₈µssesCµ≤dCstudyCαfCt₃e₄μC
αβt₄cµ₈OCf₈uαμesce≤ceOCµ≤dCuβcα≤veμs₄α≤Cµ·₄₈₄t₄esCfαμCv₄s₄·₈eC₈µseμCµ≤dCsnwCµ−β₈₄f₄eμCµββ₈₄cµt₄α≤sQC
CeramicsnInternationalOC2022OC

5.1 0

34
yu≤µ·₈eCe−₄ss₄α≤Cfμα−Cju^x₄txsyCt₃₄≤Cf₄₈−sCβμeβµμedC·yC₄≤te₂μµtedC−µ₂≤etμα≤Csβutteμ₄≤₂Cµ≤dC
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SurfacesnandnFilmsOC2022OCWSOCSWVWSU

2.9

33 zuhts{jwxntsCqzrnsjxhjshjCtkCjμVNCntsxCkwtrCgfwnzrCynyfsfyjC}jwtljqCut|ijwCfsiC
yfwljyCkfgwnhfyjiCg~Cj}uqtxn{jChtrufhyntsCrjymtiQC2022OC[]OCT[WPT]S 1

32 j≤₃µ≤cedCβ₃αtα₈u−₄≤esce≤ceCµ≤dCdecµyCstud₄esCαfCq₄CcαPdαβedCqµf₈tV^CheVNβ₃αsβ₃αμCfαμCd₄sβ₈µyC
µββ₈₄cµt₄α≤sQCEuropeannPhysicalnJournalnPlusOC2022OCTVZOC 3.1

31 zβcα≤veμs₄α≤Cqu−₄≤esce≤ceCαfCjμVNCnα≤sCfμα−Cgµμ₄u−Cy₄tµ≤µteC}eμα₂e₈CuαwdeμCµ≤dCyµμ₂etC
kµ·μ₄cµtedC·yCjxβ₈αs₄veChα−βµct₄α≤Cret₃αdQCJournalnofnAppliednSpectroscopyOC 0.7 1

30 j−βαweμ₄≤₂C−µ₂≤et₄cCstμα≤₂Ccαuβ₈₄≤₂Cµ≤dC₄tsCµββ₈₄cµt₄α≤CfαμC≤α≤₈₄≤eµμCμefμµct₄veC₄≤dexCse≤s₄≤₂QC
NanonResearchOC 10 0

29 h₃µμµcteμ₄zµt₄α≤OCqu−₄≤esce≤ceCµ≤dCtβt₄cµ₈Cwesα≤µ≤tCrαdesCαfCjuPq₄ChαPiαβedC’≤tCsµ≤αPCµ≤dC
r₄cμαstμuctuμesQCAppliednSciencesnwSwitzerlandyOC2022OCTUOCY]W[ 2.6

28 q₄Yf₈ldKgtVLW^Cx−VNCβ₃αsβ₃αμsCfαμCαμµ≤₂ePμedC₈₄₂₃tCsαuμcesQCOpticalnMaterialsOC2022OCTVTOCTTUZSU 3.3 0

27 fββ₈₄cµt₄α≤sCαfCµC≤αve₈Ce₈ectμα≤Ce≤eμ₂yCf₄₈teμCcα−·₄≤edCw₄t₃CµC₃y·μ₄dPβ₄xe₈Cd₄μectCe₈ectμα≤CdetectαμC
fαμCt₃eCµ≤µ₈ys₄sCαfCfu≤ct₄α≤µ₈Cαx₄desC·yCxyjrRjjqxCµ≤dCe≤eμ₂yPf₄₈teμedC₄−µ₂₄≤₂QCMicronOC2022OCTYSOCTSVVVT2.3 1

26 jffectCαfCfμeγue≤cyCµ≤dCte−βeμµtuμeCα≤Cd₄e₈ectμ₄cCµ≤dC₄−βedµ≤ceCc₃µμµcteμ₄st₄csCαfCceμ₄u−C
−αd₄f₄edCgµr≤tVCceμµ−₄csQC2022OC 1

25 n≤te₂μµtedCu₃αtα≤₄csCgµsedCα≤CwµμePjµμt₃Cnα≤PiαβedCy₃₄≤Pk₄₈−Cq₄t₃₄u−Cs₄α·µteQCUUSSSX] 6

24 meteμα₂e≤eαus₈yC₄≤te₂μµtedCnnnP{Pα≤Pq₄t₃₄u−Cs₄α·µteC·μαµd·µ≤dC₈₄₂₃tCsαuμcesCµ≤dCβ₃αtαdetectαμsQC 4

23 qu−₄≤esce≤ceCuμαβeμt₄esCαfCxµ−µμ₄u−Cnα≤PiαβedCx₄₈₄cα·αμµteCl₈µssesCfαμCfββ₈₄cµt₄α≤C₄≤C
tβtαe₈ectμα≤₄cCrµteμ₄µ₈QCUUSSWWS 0

22 lµdα₈₄≤₄u−P·µsedCceμµ−₄csCdαβedCw₄t₃C₈eµdCαx₄deCfαμC˛‡PμµyCs₃₄e₈d₄≤₂QC2022OCU]TOCTUYZVT 0

21 ftα−₄cPscµ₈eCµ≤dCαβt₄cµ₈C₄≤vest₄₂µt₄α≤CαfC≤µ≤αstμuctuμedCjμCd₄s₄₈₄cµtesC₄≤Cs₄₈₄cµQC2022OC]UYOCTYY]WZ 0

20 jμ·₄u−C₄α≤C₄−β₈µ≤tµt₄α≤C₄≤tαCq₄s·tVOCf₈UtVOC’≤tCµ≤dCd₄µ−α≤dCâ��C−eµsuμe−e≤tCµ≤dC−αde₈₈₄≤₂Câ��Cµ≤C
αveμv₄ewQC2022OCUWOCT]SXUPT]SZU 0

19 yu≤₄≤₂Ct₃eCtβt₄cµ₈Cuμαβeμt₄esCαfC’≤tCsµ≤αμαdsCy₃μαu₂₃CldCiαβ₄≤₂QC 0
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18 qu−₄≤esce≤ceCαfCrµcμαcyc₈₄cCrα≤α≤uc₈eµμCiynnnChα−β₈exesCµ≤dCy₃e₄μCn−−α·₄₈₄zµt₄α≤Cα≤C
ku≤ct₄α≤µ₈₄zedCx₄₈₄cα≤PgµsedCxuμfµcesQC 0

17 jμ·₄u−PmyβeμdαβedCx₄₈₄cα≤Cvuµ≤tu−Ciαts^CfCu₈µtfαμ−CαfCwµt₄α−etμ₄cCseµμPn≤fμµμedCk₈uαμesce≤ceQCUUST[VT 0

16 j≤₃µ≤cedCz{Cµss₄stedCβ₃αtαcµtµ₈yt₄cCµct₄v₄tyCαfCdαβedCµ≤dCcαPdαβedCx≤tUC≤µ≤αstμuctuμedC
−µteμ₄µ₈QCTPT[ 0

15 jffectCαfCeμ·₄u−Cαx₄deCα≤C₈u−₄≤esce≤ceCµ≤dCsβectμαscαβyCβμαβeμt₄esCαfCz₄≤cC·µμ₄u−C·αμαPte₈₈uμ₄teC
₂₈µssCsyste−CfαμCβ₃αtα≤₄cCµββ₈₄cµt₄α≤sQC 0

14 iefectP−ed₄µtedCe≤eμ₂yCtμµ≤sfeμC₄≤C’≤tCt₃₄≤Cf₄₈−sCdαβedCw₄t₃CμµμePeµμt₃C₄α≤sQC2023OCUXVOCTT]WYU 0

13 xβ₃eμ₄cµ₈Cgμµ₂₂Cμesα≤µtαμsCfαμC₈µs₄≤₂Cµββ₈₄cµt₄α≤s^CµCt₃eαμet₄cµ₈Cµββμαµc₃QC2022OCVSOCWZZUS 0

12 r₄cμαstμuctuμeCαfC’≤t^jμCk₄₈−sCuμeβµμedC·yCrµ₂≤etμα≤Cxβutteμ₄≤₂QC2022OCXZOCVX[PVYU 0

11 tveμµ₈₈CfsβectsCαfCl₈µssesCfαμCu₃αtα≤₄cCiev₄cesQC2023OCTPXU 0

10 ies₄₂≤CαfCuαμαusCs₄Cµ≤dCwµμeCjµμt₃Cretµ₈sCKheOCmαOCµ≤dCjuLChαPdαβedCy₄tUCsµ≤αµμc₃₄tectuμesCfαμC
j≤eμ₂yChα≤veμs₄α≤Cµ≤dCxtαμµ₂eCfββ₈₄cµt₄α≤sQC 0

9 xβectμαscαβ₄cCc₃µμµcteμ₄zµt₄α≤CαfCjuVNPdαβedCpxμ~x₄UtZCβ₃αsβ₃αμCfαμCsz{Cqjis^Cjst₄−µt₄α≤CαfC
t₃eCouddCtfe₈tCβµμµ−eteμQC2023OCTVYOCTTVWTY 0

8 jffectsCαfCheVNRx−VNCcαPdαβ₄≤₂CµsCµC₈u−₄≤esce≤tC−αd₄f₄eμC₄≤C·αμαte₈₈uμ₄teC₂₈µssesCfαμCsα₈₄dPstµteC
₈₄₂₃t₄≤₂QC2023OCVWOC 0

7 ywαCexc₄tµt₄α≤Cβµt₃wµysCαfCuμVNC₄α≤Ce−₄ss₄α≤C₄≤CmftU^x₄^uμCf₄₈−sCdeβe≤d₄≤₂Cα≤Ccμystµ₈₈₄≤eCβ₃µseC
tμµ≤sfαμ−µt₄α≤sC₄≤Cµ≤≤eµ₈₄≤₂QC2023OCUX[OCTT]Z[] 0

6 jffectsCαfCx−Cµ≤dCβα₄≤tCdefectsCK{’≤OC{tOCm₄LCµtCd₄ffeμe≤tCvµ₈e≤ceCstµtesCα≤Ct₃eCe₈ectμα≤₄cCstμuctuμeC
µ≤dCβ₃αtαcµtµ₈yt₄cCβμαβeμt₄esCαfC’≤tQC2023OCVWOCTSXWXT 0

5 y₃eαμet₄cµ₈Cµ≤µ₈ys₄sCµ≤dCexβeμ₄−e≤tµ₈Cβμeβµμµt₄α≤CαfC≤µ≤αd₄µ−α≤dCyttμ₄u−Cvµcµ≤cyCcα₈αμCce≤teμQC
2023OC][OCSVX[ST 0

4 fββ₈₄cµt₄α≤sCαfCβ₃αsβ₃αμesce≤tCαμ₂µ≤₄cC₈₄₂₃tCe−₄tt₄≤₂Cd₄αdesQCUYOCXUPX[ 0

3 x₄≤₂₈ePhμystµ₈Cyeμ·₄u−Cx₄₈₄cµteCh₃₈αμ₄deChαμeâ��x₃e₈₈Csµ≤αw₄μesCµ≤dCsµ≤αtu·esCfαμCrα≤α₈₄t₃₄cµ₈₈yC
n≤te₂μµtedCtβtαe₈ectμα≤₄csQC2023OCYOCU]YVPU]ZT 0

2 zβPcα≤veμs₄α≤Cµ≤dCdαw≤cα≤veμs₄α≤Cstud₄esCαfCsdVNCdαβedC·αμαβ₃αsβ₃µteC₂₈µssesQC2023OCTVZOCTTVX[Y 0

1 j≤₃µ≤cedCqu−₄≤esce≤ceCαfC~·VNCnα≤sCn−β₈µ≤tedCtαC’≤tCt₃μαu₂₃Ct₃eCxe₈ect₄α≤CαfCtβt₄−µ₈C
n−β₈µ≤tµt₄α≤Cµ≤dCf≤≤eµ₈₄≤₂Chα≤d₄t₄α≤sQC2023OCTYOCTZXY 0
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