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πoωobroπoCaωdCdαbroπoCsinsQC2015OCUOCVZUPVZZ 10

1792 xαω−μ₂Pwaμμ₂dC·arboωCωaωotub₂Cω₂tworκsC₃orC₃μ₂xαbμ₂CaωdCprαωt₂dC₂μ₂·troωα·sQC2015OCVSOCSZWSST 76

1791 s₂wCαωsα−htsCoωCtrapsCstat₂sCαωCor−aωα·Cs₂πα·oωdu·torCappμyαω−CαμμuπαωatαoωP₃r₂₂Ctraωsα₂ωtC·urr₂ωtC
π₂thodQC2015OCUXOCTTUPTUS 8

1790 yh₂C₂₃₃₂·tCo₃Cazob₂ωz₂ω₂Cd₂rαvatαv₂sCoωCz{Pr₂spoωsαv₂Cor−aωα·CthαωP₃αμπCtraωsαstorsCwαthCaC
UOZPdαp₂ωtyμb₂ωzo”b—b₂ωzo”WOX—thα₂ωo”UOVPd—thαoph₂ω₂Cs₂πα·oωdu·torQC2015OCVOC[S]SP[S]Y 21

1789 qar−₂Ps·aμ₂C₃abrα·atαoωCo₃C₃α₂μdP₂₃₃₂·tCtraωsαstorsCbas₂dCoωCsoμutαoωP−rowωCor−aωα·Csαω−μ₂C·rystaμsQC
2015OCYSOCTTUUPTTUZ 16

1788 mα−hCπobαμαtyCor−aωα·Cs₂πα·oωdu·torsC₃orC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2015OCX[OC]WZP]Y[ 118

1787 yhα₂ωothαoph₂ω₂PUOXPiαoω₂Pgas₂dCioωorâ��f··₂ptorCuoμyπ₂rs_Cnπprov₂dCxyωth₂sαsCaωdCnω₃μu₂ω·₂Co₃C
th₂CioωorCzωαtsCoωCfπbαpoμarChhar−₂CyraωsportCurop₂rtα₂sQC2015OCTOCTXSSSV] 27

1786 hrystaμμαω₂CyvuuCasCpPtyp₂Cs₂πα·oωdu·tor_C‘PrayC·rystaμμo−raphα·Cαωv₂stα−atαoωOCtykyCd₂vα·₂OCaωdC
·oπputatαoωaμCaωaμysαsCo₃CtraωsportCprop₂rtα₂sQC2015OCTS]VOCTWWPTW] 17

1785 xyωth₂sαsCaωdC·hara·t₂rαzatαoωCo₃Csoμubμ₂CpoμyKVOWPph₂ωyμ₂ω₂dαoxythαoph₂ω₂LQC2015OCUSXOCT[PUU 6

1784
j₃₃₂·tsCo₃Cbrαd−₂CuωαtsCoωCth₂Cprop₂rtα₂sCo₃C
αωdoμo”VOUPb—·arbazoμ₂P·oPdα₃μuorob₂ωzo”d—”TOUOV—trαazoμ₂Cbas₂dCˇ�P·oωβu−at₂dC·opoμyπ₂rsQC2015OC
UVOCTZPUZ

19

1783 nω₃rar₂dCyraωsαtαoωCroπ₂ωtCtrα₂ωtatαoωaμCfωaμysαsCoωCth₂Cxtru·turaμCtr−aωαzatαoωCo₃Cth₂Ciαstαω·tC
roμ₂·uμarCxubuωαtsCαωCyhαωCqay₂rsCo₃CaCmα−hCrobαμαtyCωPyyp₂Chopoμyπ₂rQC2015OCTVZOCYSVWPWV 15

1782 i₂v₂μopπ₂ωtCo₃Chα−hPp₂r₃orπaω·₂Cprαωt₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCαωt₂−rat₂dC·αr·uαtsQC
2015OCTZOCUYXXVPZW 90

1781 j₃₃₂·tCo₃CxoμutαoωCxh₂arαω−Cr₂thodCoωCua·καω−CaωdCiαsord₂rCo₃Ctr−aωα·Cx₂πα·oωdu·torCuoμyπ₂rsQC
2015OCUZOCUVXSPUVX] 81

1780 yhαωCkαμπCxαμα·oωCuhotovoμtaα·Ch₂μμsCoωCuap₂rC₃orCkμ₂xαbμ₂CnωdoorCfppμα·atαoωsQC2015OCUXOCVX]UPVX][ 86

1779 nωt₂r₃a·₂sCaωaμysαsCbyCαπp₂daω·₂Csp₂·tros·opyCaωdCtraωsα₂ωtC·urr₂ωtCsp₂·tros·opyCoωC
s₂πα·oωdu·tαω−Cpoμyπ₂rsCbas₂dCπ₂taμâ��αωsuμatorâ��s₂πα·oωdu·torC·apa·αtorsQC2015OCUWOCVSVPVTW 18

1778 fαrPpro·₂ssabμ₂Csαμaω₂P·oupμ₂dCpoμyπ₂rsCtoCπodα₃yCaCdα₂μ₂·trα·C₃orCsoμutαoωPpro·₂ss₂dCor−aωα·C
s₂πα·oωdu·torsQC2015OCZOCXUZWP[S 4

1777 ruμtαPμ₂ω−thPs·aμ₂Cr₂μatαoωshαpsCb₂tw₂₂ωCth₂Cpoμyπ₂rCπoμ₂·uμarCstru·tur₂CaωdC·har−₂Ctraωsport_C
th₂C·as₂Co₃CpoμyPωaphthaμ₂ω₂Cdααπαd₂Cbαthαoph₂ω₂QC2015OCTZOC[XZVP]S 46

1776 yuωαω−Cth₂Cx₂πα·oωdu·tαω−Cg₂havαorsCo₃Cs₂wCfμt₂rωatαω−Ciαthα₂ωyμdακ₂topyrroμopyrroμ₂â��fzuμ₂ω₂C
hoωβu−at₂dCuoμyπ₂rsCbyC{aryαω−Cth₂Cqαωκαω−CuosαtαoωsCo₃Cfzuμ₂ω₂QC2015OCW[OCUSV]PUSWZ 66

(2015-2015)

9



1775 nsoαωdα−oPbas₂dCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstors_C₂₃₃₂·tsCo₃Cs₂μ₂ωoph₂ω₂PsubstαtutαoωCoωChα−hC
·har−₂C·arrα₂rCπobαμαtyQC2015OCXTOC[TUSPU 41

1774 hoωβu−atαoωPgr₂aκCxpa·₂rsCαωCx₂πα·oωdu·tαω−Cuoμyπ₂rs_Cnπpa·tCoωCuoμyπ₂rCuro·₂ssabαμαtyCaωdC
hhar−₂CyraωsportCurop₂rtα₂sQC2015OCW[OCUSW[PUSXV 78

1773 kroωtCratt₂rQC2015OCnP‘‘{nnn

1772 KV“OVd“LPVOVdPKmydrazαω₂PTOUPdαyμαd₂ω₂LbαsKαωdoμαωPUPoω₂LCasCaCω₂wC₂μ₂·troωPa··₂ptorCbuαμdαω−Cbμo·κC
₃orCdoωorâ��a··₂ptorCˇ�P·oωβu−at₂dCpoμyπ₂rsC₃orCor−aωα·CthαωC₃αμπCtraωsαstorsQC2015OCVOCWWYWPWWZS 14

1771 guμκyC₂ωdP·app₂dC”T—b₂ωzothα₂ωo”VOUPb—b₂ωzothαoph₂ω₂s_Cr₂a·hαω−Chα−hPπobαμαtyCor−aωα·C
s₂πα·oωdu·torsCbyC₃αω₂Ctuωαω−Co₃Cth₂C·rystaμμαω₂CsoμαdPstat₂Cord₂rQCAdvanced MaterialsOC2015OCUZOCVSYYPZU24 133

1770 yh₂or₂tα·aμC·oπparatαv₂Cstudα₂sCoωCtraωsportCprop₂rtα₂sCo₃Cp₂ωta·₂ω₂OCp₂ωtathα₂ωoa·₂ω₂OCaωdC
YOTVPdα·hμorop₂ωta·₂ω₂QC2015OCVYOC[]TP]SS 12

1769 qαquαdChrystaμμαω₂CuoμyKVPh₂xyμthαoph₂ω₂LCxoμutαoωsCw₂vαsαt₂d_Cwoμ₂Co₃Cyαπ₂Pi₂p₂ωd₂ωtC
x₂μ₃Pfss₂πbμyQC2015OCUZOCUY[ZPUY]W 49

1768 fChα−hμyCpμaωarC₃μuorαωat₂dCb₂ωzothαadαazoμ₂Pbas₂dC·oωβu−at₂dCpoμyπ₂rC₃orChα−hPp₂r₃orπaω·₂C
or−aωα·CthαωP₃αμπCtraωsαstorsQCAdvanced MaterialsOC2015OCUZOCVSWXPXU 24 143

1767 j₃₃₂·tsCo₃ChrossPhoωβu−atαoωCoωCth₂Ctptα·aμCfbsorptαoωCaωdCkroωtα₂rCtrbαtaμCq₂v₂μsCo₃C
ioωorâ��f··₂ptorCuoμyπ₂rsQC2015OCW[OCUWVXPUWWV 25

1766 nω₃μu₂ω·₂Co₃CxoμαdPxtat₂Cua·καω−Co₃CiαpoμarCr₂ro·yaωαω₂Ciy₂sCoωCyraωsαstorCaωdCxoμarCh₂μμC
u₂r₃orπaω·₂sQC2015OCTVZOCTVXUWPVW 58

1765 ra·ros·opα·CaωdChα−hPthrou−hputCprαωtαω−Co₃Caμα−ω₂dCωaωostru·tur₂dCpoμyπ₂rCs₂πα·oωdu·torsC₃orC
rmzCμar−₂Par₂aC₂μ₂·troωα·sQC2015OCYOC[V]W 240

1764 fωaμysαsCo₃Cth₂C₂μ₂·trα·aμCaωdCoptα·aμCprop₂rtα₂sCo₃Cujity_uxxRu{fCbμ₂ωdsC₃orCμowP·ostCaωdC
hα−hPp₂r₃orπaω·₂Cor−aωα·C₂μ₂·troωα·CaωdCopto₂μ₂·troωα·Cd₂vα·₂sQC2015OCUOCSTXSSU 12

1763 jμ₂·tro·h₂πα·aμCnωv₂stα−atαoωsCo₃Cth₂CsPyyp₂Cx₂πα·oωdu·tαω−Cuoμyπ₂rCuKsinUtiPyULCaωdCntsC
roωoπ₂r_Cs₂wCnωsα−htsCαωCth₂Cw₂du·tαoωCg₂havαorQC2015OCTT]OCUUZYSPUUZZT 45

1762 iαr₂·tCaωdCquaωtαtatαv₂Cuωd₂rstaωdαω−Co₃Cth₂CωoωPthπα·C·oωta·tCr₂sαstaω·₂CαωCor−aωα·CaωdCoxαd₂C
thαωP₃αμπCtraωsαstorsQC2015OCUZOCUXVPUX[ 28

1761 fCxur₃a·₂Cuot₂ωtαaμPgas₂dClat₂Pq₂aκa−₂Churr₂ωtCrod₂μC₃orCtr−aωα·CyhαωPkαμπCyraωsαstorsQC2015OCYUOCWUUXPWUVS1

1760 xyωth₂sαsOC·hara·t₂rαzatαoωOCth₂rπaμCprop₂rtα₂sCo₃Csαμα·oωKn{LC·oπpouωdsC·oωtaαωαω−C−uaωαdαωatoC
μα−aωdsCaωdCth₂αrCpot₂ωtαaμCasCh{iCpr₂·ursorsQC2015OCXOCZTYVZPZTYWV 9

1759 y₂πp₂ratur₂Cd₂p₂ωd₂ωtC·PaxαsChoμ₂Cπobαμαtα₂sCαωCrubr₂ω₂Csαω−μ₂C·rystaμsCd₂t₂rπαω₂dCbyC
tαπ₂Po₃P₃μα−htQC2015OCTSYOCTTVVST 12

1758 ka·αμ₂Cdα₂μ₂·trα·Csur₃a·₂Pπodα₃α·atαoωCπ₂thodoμo−yC₃orChα−hPp₂r₃orπaω·₂Cpoμyπ₂rCtraωsαstorsCvαaC
th₂rπaμC₂vaporatαoωCo₃Cpoμydαπ₂thyμsαμoxaω₂QC2015OCUZOCX]PYW 3

Citation Report

10



1757 j₃₃₂·tCo₃Cth₂CaμκyμCspa·₂rCμ₂ω−thCoωCth₂C₂μ₂·trα·aμCp₂r₃orπaω·₂Co₃Cdακ₂topyrroμopyrroμ₂Pthαoph₂ω₂C
vαωyμ₂ω₂Cthαoph₂ω₂Cpoμyπ₂rCs₂πα·oωdu·torsQC2015OCVOCTTY]ZPTTZSW 54

1756 m₂μα·aμCaωdCsoωh₂μα·aμCxtru·tur₂sCo₃C{αωyμ₂ω₂PCaωdCfzoπ₂thαω₂Pqαωκ₂dCm₂t₂ro·y·μα·Ctμα−oπ₂rs_CfC
hoπputatαoωaμCxtudyCo₃Choω₃orπatαoωPi₂p₂ωd₂ωtCtpto₂μ₂·troωα·Curop₂rtα₂sQC2015OCTT]OCUU[XXPUU[YX 4

1755 xubPthr₂shoμdPμακ₂C·har−₂CtraωsportCαωCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstor_CfCstudyCoωC₂₃₃₂·tαv₂C·haωω₂μC
thα·κω₂ssQC2015OCU]OCTXXSTZU

1754 rodα₃α·atαoωCo₃Caμκyω₂P₃uω·tαoωaμαz₂dCasyππ₂trα·Cphthaμo·yaωαω₂sCbyChunP·ataμyz₂dCazαd₂Paμκyω₂C
·y·μoaddαtαoωQC2015OCZTOC]TXWP]TYS 5

1753 i₂₃₂·tCfωaμysαsCo₃Cmα−hCjμ₂·troωCrobαμαtyCiακ₂topyrroμopyrroμ₂Chopoμyπ₂rsCrad₂CbyCiαr₂·tC
fryμatαoωCuoμy·oωd₂ωsatαoωQC2015OCW[OCZW[TPZW[[ 59

1752 kus₂dCwαω−Chy·μop₂ωtadαthα₂ωothαoph₂ω₂sCasCsov₂μCguαμdαω−Cgμo·κsC₃orCmα−hCkα₂μdCj₃₃₂·tCrobαμαtyC
hoωβu−at₂dCuoμyπ₂rsQC2015OCW[OCXYSXPXYTV 11

1751 ztαμαzatαoωCo₃CsαπpμyCaμκyμat₂dCdακ₂topyrroμopyrroμ₂Cd₂rαvatαv₂CasCaCpP·haωω₂μCs₂πα·oωdu·torC₃orC
or−aωα·Cd₂vα·₂sQC2015OCUS]OCUWSPUWY 8

1750 hoωβu−at₂dCuoμy₂μ₂·troμyt₂Cgμ₂ωdsC₃orCjμ₂·tro·hroπα·CaωdCjμ₂·tro·h₂πα·aμCyraωsαstorCi₂vα·₂sQC
2015OCUZOCYV[XPYV]V 67

1749 w₂−αoαsoπ₂rα·C·oωtroμCo₃C·har−₂CtraωsportCpoμarαtyC₃orCαωdα−oPbas₂dCpoμyπ₂rsQC2015OCYOCY]][PZSSW 8

1748 hoωdu·tαv₂Cpoμythαoph₂ω₂Pbas₂dCbrush₂sC−ra₃t₂dC₃roπCaωCnytCsur₃a·₂CvαaCaCs₂μ₃Pt₂πpμatαω−C
approa·hQC2015OCYOCZXSXPZXTV 12

1747 fC₃a·αμ₂Crout₂CtoC₂μ₂·troωα·aμμyC·oωdu·tαv₂Cpoμy₂μ₂·troμyt₂Cbrush₂sCasCpμat₃orπsCo₃Cπoμ₂·uμarCwαr₂sQC
2015OCYOCTZXWPTZYS 29

1746 sj‘fkxCxp₂·tros·opyCw₂v₂aμsCth₂Croμ₂·uμarCtrα₂ωtatαoωCαωCgμad₂Phoat₂dC
uyrαdaμ”UOTOV—thαadαazoμ₂Phoωtaαωαω−Choωβu−at₂dCuoμyπ₂rCyhαωCkαμπsQC2015OCW[OCYYSYPYYTY 50

1745 jμ₂·troωCyraωsportCsaωostru·tur₂sCo₃Choωβu−at₂dCuoμyπ₂rCkαμπsC{αsuaμαz₂dCbyChoωdu·tαv₂Cftoπα·C
kor·₂Crα·ros·opyQC2015OCWOC[Z]P[[X 16

1744 xoμutαoωPuro·₂ss₂dCyraωsαstorsCzsαω−ChoμμoαdaμCsaωo·rystaμsCwαthChoπposαtαoωPrat·h₂dCroμ₂·uμarC
Exoμd₂rsE_Cfpproa·hαω−Cxαω−μ₂ChrystaμCrobαμαtyQC2015OCTXOCYVS]PTZ 73

1743 xyωth₂sαsCo₃CgoroωPiop₂dCuoμy·y·μα·Cfroπatα·Cmydro·arboωsCbyCyaωd₂πCnωtraπoμ₂·uμarC
jμ₂·trophαμα·Cfr₂ω₂CgoryμatαoωQC2015OCTZOCYTX[PYT 68

1742 mα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCiαr₂·tαoωaμμyCfμα−ω₂dChoωβu−at₂dCuoμyπ₂rC
kαμπCi₂posαt₂dC₃roπCur₂Pf−−r₂−at₂dCxoμutαoωQC2015OCUZOC[VWXP[VXV 127

1741 yαtaωyμphthaμo·yaωαω₂CasChoμ₂Ctraωsportαω−Cπat₂rαaμC₃orCp₂rovsκαt₂CsoμarC·₂μμsQC2015OCUWOCZXYPZYT 26

1740
xtudyCo₃C{₂rtα·aμCaωdCqat₂raμChhar−₂CyraωsportCurop₂rtα₂sCo₃CiuuPgas₂dCuoμyπ₂rRuhYTgrCkαμπsC
zsαω−Cxpa·₂Chhar−₂Cqαπαt₂dChurr₂ωtCKxhqhLCaωdCkα₂μdCj₃₃₂·tCyraωsαstorCr₂thodsCaωdCth₂αrCj₃₃₂·tsC
oωCuhotovoμtaα·Chhara·t₂rαstα·sQC2015OCY[OCTZWT

5

(2015-2015)

11



1739 hoωtroμμ₂dCfss₂πbμyCo₃CuoμyKVPh₂xyμthαoph₂ω₂L_Craωa−αω−Cth₂Ciαsord₂rCtoCtrd₂rCyraωsαtαoωCoωCth₂C
saωoPCthrou−hCr₂soPx·aμ₂sQC2015OCUXOC]USP]UZ 58

1738 fss₂ssαω−Cth₂CwαdthCo₃ClaussαaωCd₂ωsαtyCo₃Cstat₂sCαωCor−aωα·Cs₂πα·oωdu·torsQC2015OCTZOCVSWPVT[ 33

1737 yuωαω−Cth₂C·rystaμCpoμyπorphsCo₃CaμκyμCthα₂ωoa·₂ω₂CvαaCsoμutαoωCs₂μ₃Pass₂πbμyCtowardCaαrPstabμ₂CaωdC
hα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQCAdvanced MaterialsOC2015OCUZOC[UXPVS 24 88

1736 fCthαωP₃αμπCπα·ropro·₂ssorCwαthCαωκβ₂tCprαωtPpro−raππabμ₂Cπ₂πoryQC2014OCWOCZV][ 52

1735 qowPvoμta−₂Cor−aωα·C₂μ₂·troωα·sCbas₂dCoωCaC−at₂Ptuωabμ₂Cαωβ₂·tαoωCbarrα₂rCαωCv₂rtα·aμC
−raph₂ω₂Por−aωα·Cs₂πα·oωdu·torCh₂t₂rostru·tur₂sQC2015OCTXOCY]PZW 83

1734 xyω₂r−α·C₂₃₃₂·tCo₃Cuωsaturat₂dCαωω₂rCbrαd−₂sCaωdCpoμyπorphαsπC₃orCtuωαω−Cth₂Copto₂μ₂·troωα·C
prop₂rtα₂sCo₃CUOVPthα₂ωoKbαsLαπαd₂Cbas₂dCπat₂rαaμsQC2015OCVOCTUTPTVT 13

1733 uoμyπ₂râ��kuμμ₂r₂ω₂CguμκCm₂t₂roβuω·tαoωPgas₂dCxtraαωPx₂ωsαtαv₂Ckμ₂xαbμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorQC2015OCWSOCUXZPUYU 11

1732 hyaωoCsubstαtut₂dCb₂ωzothαadαazoμ₂_CaCωov₂μCa··₂ptorCαωdu·αω−CωPtyp₂Cb₂havαourCαωC·oωβu−at₂dC
poμyπ₂rsQC2015OCVOCUYXPUZX 71

1731 fChα−hCπobαμαtyCiuuPbas₂dCpoμyπ₂rCobtaαω₂dCvαaCdαr₂·tCKh₂t₂roLaryμatαoωCpoμyπ₂rαzatαoωQC2015OCYOCUZ[PU[U 68

1730 nωv₂rt₂rChαr·uαtsCzsαω−C“ωtCsaωopartα·μ₂Cgas₂dCyhαωPkαμπCyraωsαstorsC₃orCkμ₂xαbμ₂Cjμ₂·troωα·C
fppμα·atαoωsQC2016OCYOC 17

1729 nωκβ₂tPurαωt₂dCtr−aωα·CyraωsαstorsCgas₂dCoωCtr−aωα·Cx₂πα·oωdu·torRnωsuμatαω−Cuoμyπ₂rCgμ₂ωdsQC
2016OC]OC 33

1728 uartαaμμyCtxy−₂ωPgrαd−₂dCyrαph₂ωyμaπαω₂sCwαthCaCvuasαpμaωarCxtru·tur₂CasCaCp₂yCx·a₃₃oμdC₃orC
moμ₂Pyraωsportαω−Crat₂rαaμsQC2016OCZWOCTTU[PTTVX 7

1727 nωv₂stα−atαoωCo₃Cth₂Cb₂havαourCo₃C·od₂posαt₂dCp₂ωta·₂ω₂_p₂r₃μuorop₂ωta·₂ω₂Cbμ₂ωdsCwαthCdα₃₃₂r₂ωtC
παxαω−CratαosCbyCyjrCt₂·hωαqu₂sQC2016OCZSWPZSX

1726 xtru·turaμCaωdC₂μ₂·troωα·C·hara·t₂rαsatαoωCo₃Cˇ�P₂xt₂ωd₂dCt₂trathαa₃uμvaμ₂ω₂Cd₂rαvatαv₂sCasCa·tαv₂C
·oπpoω₂ωtsCαωC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCT[OCYTW]PYTXU 7

1725 nπportaω·₂Co₃CdoπaαωCpurαtyCαωCs₂παP·oωdu·tαω−Cpoμyπ₂rRαωsuμatαω−Cpoμyπ₂rCbμ₂ωdsCtraωsαstorsQC
2016OCXWOCTZYSPTZYY 17

1724 hoπbαωαω−Cth₂oryCaωdC₂xp₂rαπ₂ωtC₃orC‘PrayCabsorptαoωCsp₂·tros·opyCaωdCr₂soωaωtC‘PrayCs·att₂rαω−C
·hara·t₂rαzatαoωCo₃Cpoμyπ₂rsQC2016OC]]OCZ[UPZ]Y 12

1723 xtroω−Cjμ₂·troωPi₂₃α·α₂ωtCuoμyπ₂rsCq₂adCtoCmα−hCjμ₂·troωCrobαμαtyCαωCfαrCaωdCyh₂αrC
rorphoμo−yPi₂p₂ωd₂ωtCyraωsportCg₂havαorsQCAdvanced MaterialsOC2016OCU[OCZUTVP] 24 139

1722 sov₂μCfαrCxtabμ₂Ctr−aωα·Cwadα·aμCx₂πα·oωdu·torCo₃Ciαπ₂rsCo₃Ciαthα₂ωothαoph₂ω₂OCxαω−μ₂ChrystaμsOC
aωdCkα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2016OCU[OCZWYYPZT 24 33

Citation Report

12



1721 wooπCy₂πp₂ratur₂ClrowωCmα−hPvuaμαtyCuoμyπ₂rPqακ₂CharboωClat₂Ciα₂μ₂·trα·C₃orCtr−aωα·CyhαωPkαμπC
yraωsαstorsQC2016OCUOCTXSSVZW 9

1720 kuμμChhara·t₂rαzatαoωCaωdCuhoto₂μ₂·tro·h₂πα·aμCg₂havαorCo₃Cuyr₂ω₂P₃us₂dCt·taazad₂·a·₂ω₂CaωdC
y₂traazao·ta·₂ω₂QC2016OCTTOCW[UPX 24

1719 hyaωo₂thyμC·₂μμuμos₂Pbas₂dCωaωo·oπposαt₂Cdα₂μ₂·trα·C₃orCμowPvoμta−₂OCsoμutαoωPpro·₂ss₂dCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsCKtkjysLQC2016OCW]OCT[XTSU 37

1718
ioωorâ��f··₂ptorCuoμyKVPh₂xyμthαoph₂ω₂LPbμo·κPu₂ωd₂ωtCuoμyKαsoαωdα−oLCwαthCiuaμCwoμ₂sCo₃Chhar−₂C
yraωsportαω−CaωdCxtora−₂Cqay₂rC₃orCmα−hPu₂r₃orπaω·₂CyraωsαstorPyyp₂Cr₂πoryCfppμα·atαoωsQC2016OC
UYOCUY]XPUZSX

45

1717 zωrav₂μαω−Czωpr₂·₂d₂ωt₂dChhar−₂Charrα₂rCrobαμαtyCthrou−hCxtru·tur₂Curop₂rtyCw₂μatαoωshαpCo₃C
kourCnsoπ₂rsCo₃Ciαdod₂·yμ”T—b₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂QCAdvanced MaterialsOC2016OCU[OCZTSYPTW24 117

1716 hoπpμ₂π₂ωtaryCtr−aωα·Cqo−α·Clat₂sCoωCuμastα·Ckorπ₂dCbyCx₂μ₃Pfμα−ω₂dCyraωsαstorsCwαthClravur₂C
aωdCnωκβ₂tCurαωt₂dCiα₂μ₂·trα·CaωdCx₂πα·oωdu·torsQC2016OCUOCTXSSUZU 12

1715 xyωth₂sαsCo₃Csαtro−₂ωPhoωtaαωαω−Cwubα·₂ω₂CaωdCy₂trab₂ωzop₂ωta·₂ω₂Ci₂rαvatαv₂sQC2016OCTU[OCVWTVPVWTY 19

1714 hhar−₂Cyraωs₃₂rCyhrou−hCiαthα₂ωo”UOVPa_VJOUJP·—ph₂ωazαω₂_Cj₃₃₂·tCo₃CxubstαtutαoωCuatt₂rωCoωCth₂C
tpto₂μ₂·troωα·Curop₂rtα₂sCo₃Cw₂−αoαsoπ₂rα·Cquπαωophor₂sQC2016OCTTOC[ZWP[T 5

1713 yhα₂ωoαsoαωdα−oPbas₂dCsπaμμCπoμ₂·uμ₂sCaωdCωarrowCbaωd−apCpoμyπ₂rsCsyωth₂sαz₂dCvαaChâ��mCdαr₂·tC
aryμatαoωC·oupμαω−QC2016OCXWOCUSTXPUSVT 33

1712 i₂sα−ωCdαr₂·t₂dCs₂μ₃Pass₂πbμyCo₃CdoωorPa··₂ptorCpoμyπ₂rsQC2016OCXUOCTS]V[PWZ 73

1711 tr−aωα·Cqα−htPjπαttαω−Cyraωsαstors_Crat₂rαaμsOCi₂vα·₂Choω₃α−uratαoωsOCaωdCtp₂ratαoωsQC2016OCTUOCTUXUP]W 141

1710 fμα−ωπ₂ωtCaωdCpatt₂rωαω−Co₃Cor−aωα·Csαω−μ₂C·rystaμsC₃orC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCUZOCTWUTPTWU[ 25

1709 wapαdCz{PfCphotoCd₂t₂·tαoωCusαω−CaCgygyCor−aωα·CthαωP₃αμπCtraωsαstorC₂ωhaω·₂dCbyCaC
TOXPdα·hμoroP]OTSPdαωtαroPaωthra·₂ω₂Ca··₂ptorQC2016OCVZOCWUPWY 11

1708
nπαd₂Pμαωκ₂dCaμκyμC·haαωCαω₃μu₂ω·₂CoωCth₂Cprop₂rtα₂sCo₃Cpyrroμ₂Pbas₂dCαπαd₂P₃uω·tαoωaμαz₂dCpoμyπ₂rsC
·oωtaαωαω−Cpyrroμo”VOWP·—pyrroμ₂PTOVKUmOXmLPdαoω₂CaωdCb₂ωzodαthαoph₂ω₂CuωαtsC₃orCpoμyπ₂rCsoμarC
·₂μμsQC2016OCUUSOCVWPWS

3

1707 mα−hProbαμαtyCsaphthaμ₂ω₂Ciααπαd₂CaωdCx₂μ₂ωoph₂ω₂P{αωyμ₂ω₂Px₂μ₂ωoph₂ω₂Pgas₂dChoωβu−at₂dC
uoμyπ₂r_CωPhhaωω₂μCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCaωdCxtru·tur₂â��urop₂rtyCw₂μatαoωshαpQC2016OCUYOCW][WPW]]Z 66

1706 jμ₂·troωCrobαμαtyCjx·₂₂dαω−CTSC·πKULC{KPTLCsKPTLCaωdCgaωdPqακ₂Chhar−₂CyraωsportCαωC
xoμutαoωPuro·₂ss₂dCωPhhaωω₂μCtr−aωα·CyhαωPkαμπCyraωsαstorsQCAdvanced MaterialsOC2016OCU[OCXUZYP[V 24 149

1705 x₂μ₃Paμα−ω₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCoωCpμastα·CwαthCpα·o₃aradCov₂rμapC·apa·αtaω·₂sCaωdC
π₂−ah₂rtzCop₂ratαω−C₃r₂qu₂ω·α₂sQC2016OCTS[OCSUVVSU 22

1704 kμowPiαr₂·t₂dChrystaμμαzatαoωC₃orCurαωt₂dCjμ₂·troωα·sQC2016OCW]OCUZXYPUZYW 70

(2016-2016)

13



1703 jxpμoratoryCw₂s₂ar·hCo₃Chh₂πα·aμCx₂ωsorsCgas₂dCoωCtr−aωα·CyraωsαstorsCwαthCx₂μ₃Pfss₂πbμ₂dC
roωoμay₂rPkuω·tαoωaμαz₂dCjμ₂·trod₂sQC2016OCZVOCWXVPWYV

1702 mα−hCvoμta−₂Csur₃a·₂Cpot₂ωtαaμCπ₂asur₂π₂ωtsCαωCaπbα₂ωtC·oωdαtαoωs_Cfppμα·atαoωCtoCor−aωα·C
thαωP₃αμπCtraωsαstorCαωβ₂·tαoωCaωdCtraωsportC·hara·t₂rαzatαoωQC2016OCTT]OCTUXXST 16

1701 raωαpuμatαω−CyraωsαstorCtp₂ratαoωCvαaCsoωuωα₃orπμyCiαstrαbut₂dChhar−₂sCαωCaCuoμyπ₂rCnωsuμatαω−C
jμ₂·tr₂tCqay₂rQC2016OCYOC 17

1700 jπαttαω−Cxp₂·α₂sCo₃CuoμyKVPh₂xyμthαoph₂ω₂L_CkroπCxαω−μ₂OCnsoμat₂dChhaαωsCtoCguμκQC2016OCW]OC]XXVP]XYS 28

1699 iαr₂·tPwrαtt₂ωCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsCop₂ratαω−CatCUSCrmzQC2016OCYOCV[]WT 46

1698 jxt₂ωd₂dP−at₂Ptyp₂Cnl“tC₂μ₂·trα·Pdoubμ₂Pμay₂rCykyCαππuωos₂ωsorCwαthChα−hCs₂ωsαtαvαtyCaωdCμowC
op₂ratαoωCvoμta−₂QC2016OCTS]OCTZVXST 19

1697 mybrαdC·oπpμ₂π₂ωtaryC·αr·uαtsCbas₂dCoωCpP·haωω₂μCor−aωα·CaωdCωP·haωω₂μCπ₂taμCoxαd₂CtraωsαstorsC
wαthCbaμaω·₂dC·arrα₂rCπobαμαtα₂sCo₃CupCtoCTSC·πUR{sQC2016OCTS]OCUYVVST 19

1696 jμ₂·trospαωωαω−C₃orCωaωoPCtoCπ₂sos·aμ₂Cphotoωα·Cstru·tur₂sQC2016OCYOCZYXPZ[Z 9

1695 gtinu’CstarPshap₂dCπoμ₂·uμ₂sCasCsoμαdCstat₂C·oμourC·oωv₂rt₂rsC₃orCvαsαbμ₂Cμα−htC·oππuωα·atαoωsQC
2016OCTS]OCSTVVSU 10

1694 hoπpμ₂π₂ωtaryCαωv₂rt₂rC₃roπCpatt₂rω₂dCsour·₂C₂μ₂·trod₂Cv₂rtα·aμCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorsQC
2016OCTS[OCSWVVST 16

1693 ur₂dα·tαω−Cth₂Cr₂·haωα·aμCurop₂rtα₂sCo₃Ctr−aωα·Cx₂πα·oωdu·torsCzsαω−Choars₂Plraαω₂dCroμ₂·uμarC
iyωaπα·sCxαπuμatαoωsQC2016OCW]OCU[[YPU[]W 49

1692 jxpaωdαω−Cth₂Cw₂aμπCo₃Cxoμubμ₂CsarrowCgaωdClapCuoμyπ₂rsCwαthCaCg₂ωzobαsthαadαazoμ₂Ci₂rαvatαv₂QC
2016OCW]OCVSS]PVSTX 15

1691 kμuorodαph₂ωyμ₂th₂ω₂Phoωtaαωαω−Cioωorâ��f··₂ptorChoωβu−at₂dChopoμyπ₂rsCwαthCsoω·ovaμ₂ωtC
hoω₃orπatαoωaμCqo·κsC₃orCj₃₃α·α₂ωtCuoμyπ₂rCkα₂μdPj₃₃₂·tCyraωsαstorsQC2016OCW]OCUX[UPUX]T 41

1690 fCsov₂μCfμκyμat₂dCnωda·₂ωodαthα₂ωo”VOUPb—thαoph₂ω₂Pgas₂dCuoμyπ₂rC₃orCmα−hPu₂r₃orπaω·₂C
kα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2016OCU[OCV]UUPZ 24 100

1689 hoωtroμμabμ₂C₂μ₂·trα·aμCp₂r₃orπaω·₂Co₃CsprayP·oat₂dCs₂πα·oωdu·tαω−CsπaμμCπoμ₂·uμ₂Rαωsuμatαω−C
poμyπ₂rCbμ₂ωdCthαωC₃αμπC₃orCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorsCappμα·atαoωQC2016OCTS[OCTVSPTVY 12

1688 xtru·tur₂â��urop₂rtyCw₂μatαoωshαpsCiαr₂·tαω−CyraωsportCaωdChhar−₂Cx₂paratαoωCαωCnsoαωdα−oCuoμyπ₂rsQC
2016OCW]OCWSS[PWSUU 33

1687 xα−ωα₃α·aωtμyCnω·r₂asαω−Cth₂Ciu·tαμαtyCo₃Cmα−hCu₂r₃orπaω·₂Cuoμyπ₂rCx₂πα·oωdu·torsCthrou−hC
uoμyπ₂rCgμ₂ωdαω−QC2016OC[OCTWSVZPWX 50

1686 fCtrapPassαst₂dCuμtras₂ωsαtαv₂Cω₂arPαω₃rar₂dCor−aωα·Cphotoπuμtαpμ₂Cphotod₂t₂·torCbas₂dCoωC’Ptyp₂C
tαtaωyμphthaμo·yaωαω₂Cωaωopartα·μ₂sQC2016OCWOCXX[WPXX]U 21

Citation Report

14



1685 mα−hPr₂soμutαoωCαωκβ₂tPprαωt₂dCor−aωα·CthαωC₃αμπCtraωsαstorCarrayCwαthC·oππ₂r·αaμμyCappμα·abμ₂C
sour·₂PdraαωC₂μ₂·trod₂Cpro·₂ssQC2016OCVUOCTWXPTW[ 5

1684 rαx₂dPqα−aωdCfpproa·hCtoCuaμμadαuπPhataμyz₂dCiαr₂·tCfryμatαoωCuoμyπ₂rαzatαoω_Cj₃₃₂·tαv₂C
ur₂v₂ωtαoωCo₃Cxtru·turaμCi₂₃₂·tsCzsαω−Ciαaπαω₂sQC2016OCW]OCVVTSPVVTZ 54

1683 rar−αωaμCsoμv₂ωtsCpr₂₃₂r₂ωtαaμμyCαπprov₂Cth₂Cπoμ₂·uμarCord₂rCo₃CthαωCpoμythαoph₂ω₂C₃αμπsQC2016OCYOCUVYWSPUVYWW6

1682 yhαoph₂ω₂PxOxPdαoxαdαz₂dCαωdoph₂ωαω₂sCasChα−hCp₂r₃orπaω·₂CωPtyp₂Cor−aωα·Cs₂πα·oωdu·torsC₃orC
thαωC₃αμπCtraωsαstorsQC2016OCYOCWXWTSPWXWT[ 10

1681 yh₂rπaμμyCxtabμ₂CaωdCxt₂rαμαzabμ₂Cuoμyπ₂rCyraωsαstorsC₃orCw₂usabμ₂Cr₂dα·aμCi₂vα·₂sQC2016OC[OC]XVVP] 9

1680 j₃₃₂·tCo₃C·hαraμCUP₂thyμh₂xyμCsαd₂C·haαωsCoωC·hαroptα·aμCprop₂rtα₂sCo₃Cth₂CωarrowCbaωd−apC·oωβu−at₂dC
poμyπ₂rsCuhuiygyCaωdCuhiyuyQC2016OCZOCXVTVPXVUT 24

1679 yrαoωPαωdu·₂dC·urr₂ωtCaωoπaμyCαωCor−aωα·Cpoμyπ₂rQC2016OCVWOCTUWPTU] 6

1678 uhoto·oωtroμCo₃C·har−₂Cαωβ₂·tαoωR₂xtra·tαoωCatC₂μ₂·trod₂Rs₂πα·oωdu·torCαωt₂r₃a·₂sC₃orC
hα−hPphotor₂spoωsαvαtyCor−aωα·CtraωsαstorsQC2016OCWOCXU[]PXU]Y 24

1677 harbohydrat₂Pfssαst₂dChoπbustαoωCxyωth₂sαsCyoCw₂aμαz₂Cmα−hPu₂r₃orπaω·₂Ctxαd₂CyraωsαstorsQC2016
OCTV[OCZSYZPZW 52

1676 j₃₃₂·tCo₃CkμuorαωatαoωCoωCroμ₂·uμarCtrα₂ωtatαoωCo₃Choωβu−at₂dCuoμyπ₂rsCαωCmα−hCu₂r₃orπaω·₂C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2016OCW]OCYWVTPYWV[ 55

1675 mα−hPu₂r₃orπaω·₂Ckα₂μdPj₃₃₂·tCyraωsαstorsCkabrα·at₂dCwαthCioωorâ��f··₂ptorChopoμyπ₂rsChoωtaαωαω−C
x´•´•´•tChoω₃orπatαoωaμCqo·κsCxuppμα₂dCbyCiα₂thoxydαthαoph₂ω₂th₂ω₂sQC2016OCW]OCYWSTPYWTS 34

1674 fCxtudyCoωCw₂du·αω−Choωta·tCw₂sαstaω·₂CαωCxoμutαoωPuro·₂ss₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC
2016OC[OCUWZWWPXU 55

1673 g₂ωzothαoph₂ω₂P₃μaωκ₂dCdακ₂topyrroμopyrroμ₂Cpoμyπ₂rs_Cαπpa·tCo₃Cαsoπ₂rα·C₃raπ₂worκsCoωC·arrα₂rC
πobαμαtα₂sQC2016OCYOC[VWW[P[VWXX 10

1672 roμ₂·uμarCtrα₂ωtatαoωCaωdCuhas₂Cx₂paratαoωCbyChoωtroμμαω−ChhaαωCx₂−π₂ωtCaωdCroμ₂·uμ₂C
rov₂π₂ωtCαωCuVmyRsUUSSCgμ₂ωdsQC2016OCW]OCY][ZPY]]Y 31

1671 jxpμorαω−Cw₂doxCxtat₂sOCiopαω−CaωdCtrd₂rαω−Co₃Cjμ₂·troa·tαv₂CxtarPxhap₂dCtμα−oKaωαμαω₂LsQC2016OC
UUOCTY]XSPTY]XY 14

1670 fμμPpoμyπ₂rCphototraωsαstorsCwαthCbuμκCh₂t₂roβuω·tαoωCs₂ωsαω−Cμay₂rsCo₃Cthαoph₂ω₂Pbas₂dC
₂μ₂·troωPdoωatαω−CaωdCthα₂ωopyrroμ₂dαoω₂Pbas₂dC₂μ₂·troωPa··₂ptαω−Cpoμyπ₂rsQC2016OCV]OCT]]PUSY 9

1669 hoωtroμμαω−ChhaαωChoω₃orπatαoωsCo₃Cmα−hPκCkμuoropoμyπ₂rCiα₂μ₂·trα·sCtoCjωhaω·₂Chhar−₂Crobαμαtα₂sC
αωCwubr₂ω₂Cxαω−μ₂PhrystaμCkα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2016OCU[OCTSS]XPTSTSU 24 28

1668 yh₂rπo₂μ₂·trα·CtraωsportCprop₂rtα₂sCo₃Chα−hCπobαμαtyCor−aωα·Cs₂πα·oωdu·torsQC2016OC

(2016-2016)

15



1667 fzaαsoαωdα−oC·oωβu−at₂dCpoμyπ₂rsC₃orChα−hCp₂r₃orπaω·₂CωPtyp₂CaωdCaπbαpoμarCthαωC₃αμπCtraωsαstorC
appμα·atαoωsQC2016OCWOC]ZSWP]ZTS 56

1666 fμμPharboωCyhαωPkαμπCyraωsαstorsCasCaCxt₂pCyowardsCkμ₂xαbμ₂CaωdCyraωspar₂ωtCjμ₂·troωα·sQC2016OCUOCTYSSUU] 28

1665 rαx₂dCuhas₂sCasCaCwout₂CtoCx₂μ₃Puassαvatαoω_Cj₃₃₂·tCo₃Cˇ�Pxta·καω−Cga·κboω₂CoωCth₂Cuhysα·aμCaωdC
jμ₂·trα·aμCurop₂rtα₂sCo₃Csaphthaμ₂ω₂dααπαd₂Ci₂rαvatαv₂sQC2016OCTUSOCUVUUTPUVUU] 3

1664 xyωth₂sαsCaωdChhara·t₂rαzatαoωCo₃Cs₂wCiαthα₂ωosαμoμ₂Cgas₂dChopoμyπ₂rsQC2016OCXOCvUTVPvUT[ 1

1663 tr−aωα·Ctpto₂μ₂·troωα·Crat₂rαaμs_Cr₂·haωαsπsCaωdCfppμα·atαoωsQC2016OCTTYOCTVUZ]PTVWTU 892

1662 xyωth₂sαsCaωdCuhotophysα·aμCurop₂rtα₂sCo₃C]OTSPgαsKVParyμPUPωaphthyμLaωthra·₂ω₂sQC2016OC[]OCTTSPTTU 7

1661 {αrtuaμCx·r₂₂ωαω−C₃orCmα−hCharrα₂rCrobαμαtyCαωCtr−aωα·Cx₂πα·oωdu·torsQC2016OCZOCV]ZVPV]ZZ 63

1660 nωβ₂·tαoωCq₂ω−thCαωCxta−−₂r₂dCtr−aωα·CyhαωCkαμπCyraωsαstors_Cfss₂ssπ₂ωtCaωdCnπpμα·atαoωsC₃orC
i₂vα·₂Ciowωs·aμαω−QC2016OCUOCTYSSS]Z 21

1659 hhar−₂C·arrα₂rCπobαμαtα₂sCαωCor−aωα·Cs₂πα·oωdu·torC·rystaμsCbas₂dCoωCth₂Csp₂·traμCov₂rμapQC2016OCVZOCUTWYPXY 7

1658 iuaμPhhara·t₂rαstα·CyraωsαstorsCgas₂dCoωCx₂πα·oωdu·tαω−Cuoμyπ₂rCgμ₂ωdsQC2016OCUOCTYSSUYZ 18

1657 hhara·t₂rαzatαoωCo₃Cohπα·C·oωta·tsCαωCpoμyπ₂rCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCVZOCW]TPW]Z 8

1656 tωCth₂Cj₃₃₂·tCo₃Cur₂vaμ₂ωtCharbazoμ₂Cmoπo·oupμαω−Ci₂₃₂·tsCoωCth₂Cuhotovoμtaα·Cu₂r₃orπaω·₂Co₃C
uhiygy_uhZTgrCxoμarCh₂μμsQC2016OCYOCTYSTUVU 39

1655 fCmα−hμyChrystaμμαω₂CaωdC}αd₂Pgaωd−apCuoμydαaryμ₃μuor₂ω₂CwαthC˛†Puhas₂Choω₃orπatαoωCtowardC
xtabμ₂Cjμ₂·troμuπαω₂s·₂ω·₂CaωdCiuaμCfπpμα₃α₂dCxpoωtaω₂ousCjπαssαoωQC2016OC[OCUTYW[PXX 59

1654 hoπparαsoωCo₃Cdα₃₃₂r₂ωtCrat₂C·oωstaωtC₂xpr₂ssαoωsC₃orCth₂Cpr₂dα·tαoωCo₃C·har−₂CaωdC₂ω₂r−yC
traωsportCαωCoμα−oa·₂ω₂sQC2016OCYOCY]WPZUS 36

1653 urαωtαω−CaωdCuro·₂ssαω−Cy₂·hωαqu₂sQC2016OCZTPTWS 4

1652 yh₂Ctr−aωα·Cuow₂rCyraωsαstor_CwoμμPtoPwoμμCraωu₃a·tur₂OCyh₂rπaμCg₂havαorOCaωdCuow₂rCmaωdμαω−C
}h₂ωCirαvαω−Curαωt₂dCjμ₂·troωα·sQC2016OCT[OCXTPXX 32

1651 Ehμα·κECnω·orporatαoωCo₃Cwadα·aμRnoωα·Cxαt₂sCαωtoCaCw₂a·tαv₂Cgμo·κChopoμyπ₂r_CfCka·αμ₂CaωdC
tωPi₂πaωdCioπaαωCkuω·tαoωaμαzatαoωCfpproa·hCtowardCtr−aωα·Cw₂sαstαv₂Cr₂πoryQC2016OCVZOCXVPX] 7

1650 fμμCαωκPβ₂tCprαωt₂dCμowPvoμta−₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCoωC₃μ₂xαbμ₂Csubstrat₂QC2016OCV[OCT[YPT]U 52

Citation Report

16



1649 ka·αμ₂Cjωhaω·₂π₂ωtCo₃Ctp₂ωPhαr·uαtC{oμta−₂CαωCuVmyCfωaμo−u₂sCvαaCnω·orporatαoωCo₃Cm₂xyμC
yhαoph₂ω₂PVP·arboxyμat₂QC2016OCW]OCY[VXPY[WX 24

1648 hoωβu−at₂dCwaωdoπCioωorâ��f··₂ptorChopoμyπ₂rsCo₃C”T—g₂ωzothα₂ωo”VOUPb—b₂ωzothαoph₂ω₂CaωdC
iακ₂topyrroμopyrroμ₂CzωαtsC₃orCmα−hCu₂r₃orπaω·₂Cuoμyπ₂rα·Cx₂πα·oωdu·torCfppμα·atαoωsQC2016OCW]OCYVVWPYVWU 29

1647 fωthra·₂ω₂Pbas₂dCπoμ₂·uμarC₂παtt₂rsC₃orCωoωPdop₂dCd₂₂pPbμu₂Cor−aωα·Cμα−htC₂παttαω−CtraωsαstorsQC
2016OCWOC]WTTP]WTZ 20

1646 uatt₂rω₂dClrowthCo₃Ctr−aωα·Cx₂πα·oωdu·tors_Cx₂μ₂·tαv₂Csu·μ₂atαoωCo₃Cu₂ryμ₂ω₂CoωCx₂μ₃Pfss₂πbμ₂dC
roωoμay₂rsQC2016OCVUOC[ST]PU[ 9

1645 x₂μ₃P₃orπαω−C₂μ₂·trod₂Cπodα₃α·atαoωCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCWOC[U]ZP[VSV 11

1644 fC₃a·αμ₂CwayCtoC₃abrα·at₂Caωαsotropα·CuVmyC₃αμπsCbyC·oπbαωαω−C₂pαtaxyCaωdC₂μ₂·tro·h₂πα·aμC
d₂posαtαoωQC2016OCXUOCTS]ZUPX 18

1643 xyωth₂sαsCaωdC·hara·t₂rαzatαoωCo₃CUOZPdα₂thyωyμPb₂ωzo”b—b₂ωzo”WOX—thα₂ωo”UOVPd—thαoph₂ω₂C
d₂rαvatαv₂CasCor−aωα·Cs₂πα·oωdu·torsC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC2016OCUUSOCX]]PYSX 3

1642 hoωβu−at₂dChopoμyπ₂rsCo₃C{αωyμ₂ω₂Ckμaωκ₂dCsaphthaμ₂ω₂Ciααπαd₂QC2016OCW]OCYV[WPYV]V 42

1641 yowardCur₂·αsαoωChoωtroμCo₃Csaωo₃αb₂rCtrα₂ωtatαoωCαωChoωβu−at₂dCuoμyπ₂rCyhαωCkαμπs_Cnπpa·tCoωC
hhar−₂CyraωsportQC2016OCU[OC]S]]P]TS] 60

1640 tptα·aμμyCtraωspar₂ωtCs₂πα·oωdu·tαω−Cpoμyπ₂rCωaωoω₂tworκC₃orC₃μ₂xαbμ₂CaωdCtraωspar₂ωtC
₂μ₂·troωα·sQC2016OCTTVOCTWUYTPTWUYY 52

1639 uoμyπ₂rPkr₂₂CharboωCsaωotub₂Cyh₂rπo₂μ₂·trα·sCwαthCnπprov₂dChhar−₂Charrα₂rCyraωsportCaωdC
uow₂rCka·torQC2016OCTOCTUTUPTUUS 59

1638 w₂πarκabμ₂C₂ωhaω·₂π₂ωtCo₃C·har−₂C·arrα₂rCπobαμαtyCo₃C·oωβu−at₂dCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsC
upoωCαω·orporatαω−CaωCαoωα·Caddαtαv₂QC2016OCUOC₂TYSSSZY 115

1637 fCyooμboxCo₃CxoμαdPxtat₂CsrwCjxp₂rαπ₂ωtsC₃orCth₂Chhara·t₂rαzatαoωCo₃Cxo₃tCtr−aωα·Csaωoπat₂rαaμsQC
2016OC[[OCVSZPV[V 4

1636 jμ₂·trα·Ci₂t₂·tαoωCo₃Cuhosphat₂CfωαoωsCαωC}at₂rCbyCaωCjxt₂ωd₂dP−at₂Ptyp₂Ctr−aωα·Ckα₂μdP₂₃₃₂·tC
yraωsαstorCkuω·tαoωaμαz₂dCwαthCaC“αω·KnnLâ��iαpα·oμyμaπαω₂Ci₂rαvatαv₂QC2016OCWXOCVZTPVZV 14

1635 nωt₂−ratαoωCo₃Ctr−aωα·Cjμ₂·tro·h₂πα·aμCaωdCkα₂μdPj₃₃₂·tCyraωsαstorsC₃orCzμtra₃μ₂xαbμ₂OCmα−hCy₂πporaμC
w₂soμutαoωCjμ₂·trophysαoμo−yCfrraysQCAdvanced MaterialsOC2016OCU[OC]ZUUP]ZU[ 24 101

1634 xoμutαoωPuro·₂ss₂dCrα·roporousCx₂πα·oωdu·torCkαμπsC₃orCmα−hPu₂r₃orπaω·₂Chh₂πα·aμCx₂ωsorsQC
2016OCVOCTYSSXT[ 39

1633 nωv₂stα−atαoωCαωtoCth₂ClaussαaωCd₂ωsαtyCo₃Cstat₂sCwαdthsCo₃Cor−aωα·Cs₂πα·oωdu·torsQC2016OCW]OCVUXTSY 12

1632 yaαμorαω−Cπoμ₂·uμarCw₂α−htCo₃Cpoμyπ₂rα·Cdα₂μ₂·trα·CtoC₂ωhaω·₂C₂μ₂·troωCaωdChoμ₂Cπobαμαtα₂sCαωC
poμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OC]]OCW]YPXSU 4

(2016-2016)

17



1631 iαr₂·tCKm₂t₂roLaryμatαoωCuoμyπ₂rαzatαoω_Cyr₂ωdsCaωdCu₂rsp₂·tαv₂sQC2016OCTV[OCTSSXYPZT 168

1630 xyωth₂tα·Cwout₂sCtoCyjlPxubstαtut₂dCiακ₂topyrroμopyrroμ₂Pgas₂dCqowCgaωdPlapCuoμyπ₂rsQC2016OC
USTYOCVUVVPVUWU 26

1629 uursuαω−Cmα−hProbαμαtyCωPyyp₂Ctr−aωα·Cx₂πα·oωdu·torsCbyChoπbαωatαoωCo₃CEroμ₂·uμ₂Pkraπ₂worκEC
aωdCExαd₂PhhaαωECjω−αω₂₂rαω−QCAdvanced MaterialsOC2016OCU[OC[WXYP[WYU 24 78

1628 fC₃aπαμyCo₃CTOTOTOUOUOUPh₂xaKPprαπaryPLaπαωoPdαsαμaω₂sCasCpot₂ωtαaμCh{iCpr₂·ursors_Cyuωαω−Cth₂rπaμC
prop₂rtα₂sCbyCsπaμμCvarαatαoωCo₃Cth₂Csubstαtu₂ωtQC2016OCTTZOCZU]PZVW 2

1627 nπprovαω−Chhar−₂CrobαμαtyCo₃Cuoμyπ₂rCyraωsαstorsCbyCoudα·αousChhoα·₂Co₃Cth₂Croμ₂·uμarC}₂α−htCo₃C
nωsuμatαω−Cuoμyπ₂rCfddαtαv₂QC2016OCTUSOCTZU[UPTZU[] 23

1626 roμ₂·uμarCi₂sα−ωCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂rsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·Cjμ₂·tro·h₂πα·aμC
yraωsαstorsQC2016OCTV[OCTSUXUP] 189

1625 hoπputatαoωaμCstudyCo₃Cstru·tur₂OC₂μ₂·troωα·OCaωdCπα·ros·opα·C·har−₂CtraωsportCprop₂rtα₂sCo₃CsπaμμC
·oωβu−at₂dCdακ₂topyrroμopyrroμ₂Pthαoph₂ω₂Cπoμ₂·uμ₂sQC2016OCTTYOCTWX]PTWYY 9

1624 xπaμμCroμ₂·uμ₂Ruoμyπ₂rCgμ₂ωdCtr−aωα·CyraωsαstorsCwαthCmoμ₂CrobαμαtyCjx·₂₂dαω−CTVC·πKULC{KPTLC
sKPTLQCAdvanced MaterialsOC2016OCU[OCZZ]TP[ 24 141

1623 ur₂dα·tαv₂Crod₂μC₃orCth₂Cr₂ωαs·usPluαd₂dChoatαω−Co₃Cmα−hPvuaμαtyCtr−aωα·Cxαω−μ₂Phrystaμμαω₂CyhαωC
kαμπsQCAdvanced MaterialsOC2016OCU[OC[SSZP[STV 24 86

1622 horaωωuμ₂ω₂Cd₂rαvatαv₂sC₃orCor−aωα·C₂μ₂·troωα·s_CkroπCπoμ₂·uμarC₂ω−αω₂₂rαω−CtoCappμα·atαoωsQC2016OC
UZOCTTZXPTT[V 37

1621 fωωuμat₂dCyhα₂ωyμP{αωyμ₂ω₂Pyhα₂ωyμCguαμdαω−Cgμo·κsC₃orCˇ�Phoωβu−at₂dChopoμyπ₂rs_Cwαω−Ciαπ₂ωsαoωsC
aωdCnsoπ₂rα·Cxtru·tur₂Cj₃₃₂·tsCoωCˇ�Phoωβu−atαoωCq₂ω−thCaωdChhar−₂CyraωsportQC2016OCU[OCXZZUPXZ[V 14

1620 hhar−₂CtraωsportCαωCdαsord₂r₂dCs₂πα·oωdu·tαω−Cpoμyπ₂rsCdrαv₂ωCbyCωu·μ₂arCtuωω₂μαω−QC2016OC]VOC 23

1619
yh₂Cαπpa·tCo₃Cπoμ₂·uμarCw₂α−htOCaαrC₂xposur₂CaωdCπoμ₂·uμarCdopαω−CoωCth₂C·har−₂CtraωsportC
prop₂rtα₂sCaωdC₂μ₂·troωα·Cd₂₃₂·tsCαωCdαthα₂ωyμPdακ₂topyrroμopyrroμ₂Pthα₂ωo”VOUPb—thαoph₂ω₂C
·opoμyπ₂rsQC2016OCWOCTS[UZPTS[V[

10

1618 tr−aωα·Cth₂rπo₂μ₂·trα·Cπat₂rαaμsC₃orC₂ω₂r−yCharv₂stαω−CaωdCt₂πp₂ratur₂C·oωtroμQC2016OCTOC 685

1617 xoμutαoωPuro·₂ss₂dCioωorPf··₂ptorCuoμyπ₂rCsaωowαr₂Cs₂tworκCx₂πα·oωdu·torsCkorC
mα−hPu₂r₃orπaω·₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2016OCYOCUWWZY 63

1616 fπbαpoμarCtr−aωα·CuhototraωsαstorsCwαthCpPyyp₂RωPyyp₂Choωβu−at₂dCuoμyπ₂rCguμκCm₂t₂roβuω·tαoωC
qα−htPx₂ωsαω−Cqay₂rsQC2016OCUOCTYSSUYW 38

1615 kαμπPi₂pthPi₂p₂ωd₂ωtCqα−htCfbsorptαoωCaωdChhar−₂CyraωsportC₃orCuoμyπ₂rCjμ₂·troωα·s_CfChas₂C
xtudyCoωCx₂πα·oωdu·torRnωsuμatorCgμ₂ωdsCbyCuμasπaCjt·hαω−QC2016OCUOCTYSSVX] 45

1614 w₂prαωtCo₃_Choπbαωαω−Cth₂oryCaωdC₂xp₂rαπ₂ωtC₃orC‘PrayCabsorptαoωCsp₂·tros·opyCaωdCr₂soωaωtC‘PrayC
s·att₂rαω−C·hara·t₂rαzatαoωCo₃Cpoμyπ₂rsQC2016OCTSXOCVWUPVXY 8

Citation Report

18



1613 fωαsotropα·Choωβu−at₂dCuoμyπ₂rChhaαωChoω₃orπatαoωCyaαμorsCth₂Cjω₂r−yCrα−ratαoωCαωCsaωo₃αb₂rsQC
2016OCTV[OCTXW]ZPTXXSX 14

1612
xyωth₂sαsOCxtru·turaμChhara·t₂rαzatαoωOCaωdCkα₂μdPj₃₃₂·tCyraωsαstorCurop₂rtα₂sCo₃CωPhhaωω₂μC
x₂πα·oωdu·tαω−Cuoμyπ₂rsChoωtaαωαω−Ckαv₂Pr₂πb₂r₂dCm₂t₂ro·y·μα·Cf··₂ptors_Cxup₂rαorαtyCo₃C
yhαadαazoμ₂Choπpar₂dCwαthCtxadαazoμ₂QC2016OC[OCVVSXTPVVSX]

19

1611 kμ₂xαbμ₂CfμμPor−aωα·OCfμμPsoμutαoωCuro·₂ss₂dCyhαωCkαμπCyraωsαstorCfrrayCwαthCzμtrashortChhaωω₂μQC2016
OCYOCU]SXX 39

1610 woμ₂Co₃CxoμutαoωCxtru·tur₂CαωCx₂μ₃Pfss₂πbμyCo₃Choωβu−at₂dCgμo·κChopoμyπ₂rCyhαωCkαμπsQC2016OCW]OC[T[ZP[T]Z 14

1609 tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCaCgαμay₂rClat₂Ciα₂μ₂·trα·Choπprαsαω−CaωCtxαd₂Csaωoμaπαωat₂C
lrowωCbyCftoπα·Cqay₂rCi₂posαtαoωQC2016OC[OCU][ZUPU][ZY 14

1608 fCμar−₂Csα−ωaμCωoωCquasαCstatα·C·oπpa·tCπod₂μC₃orCprαωt₂dCor−aωα·CthαωC₃αμπCtraωsαstorsQC2016OC 1

1607 hoπparαsoωCo₃CquasαPsoμαdCstat₂CaωdCμαquαdC₂μ₂·troμyt₂sC₃orCor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorQC2016OC 1

1606 {αωyμ₂ω₂Pqαωκ₂dCtμα−othαoph₂ω₂Piα₃μuorob₂ωzothαadαazoμ₂Chopoμyπ₂rC₃orCyraωsαstorCfppμα·atαoωsQC
2016OC[OCVTTXWPVTTYX 13

1605 nsoαωdα−oPgas₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rsCzsαω−Charbosαμaω₂Cxαd₂ChhaαωsC₃orCmα−hCu₂r₃orπaω·₂C
xtr₂t·habμ₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2016OCW]OC[XWSP[XW[ 64

1604 nωv₂stα−atαoωCo₃CrobαμαtyCyraωsα₂ωtCoωCtr−aωα·CyraωsαstorCbyCr₂aωsCo₃CiqyxCy₂·hωαqu₂QC2016OCYVOCWWVUPWWV] 5

1603 zωd₂rstaωdαω−Co₃CaαrCαω₃μu₂ω·₂dCpoμyCKVPh₂xyμthαoph₂ω₂LC₃αμπC·hara·t₂rαstα·sCαωCaCtraωsαstorC
stru·tur₂QC2016OCYVXOCZWPZ]

1602 robαμαtyCov₂r₂stαπatαoωCdu₂CtoC−at₂dC·oωta·tsCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCZOCTS]S[ 365

1601 zω₂ω·apsuμat₂dCfαrPstabμ₂Ctr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorCbyCfμμCxoμutαoωCuro·₂ss₂sC₃orCqowCuow₂rC
{aporCx₂ωsαω−QC2016OCYOCUSYZT 88

1600 jωhaω·αω−Charrα₂rCrobαμαtα₂sCαωCtr−aωα·CyhαωPkαμπCyraωsαstorsCyhrou−hCrorphoμo−α·aμChhaω−₂sCatC
th₂Cx₂πα·oωdu·torRiα₂μ₂·trα·Cnωt₂r₃a·₂Czsαω−Cxup₂r·rαtα·aμCharboωCiαoxαd₂Curo·₂ssαω−QC2016OC[OCVTTWWPVTTXV 8

1599 ur₂·αs₂Chhara·t₂rαsatαoωCo₃Croμ₂·uμarCtrα₂ωtatαoωCαωCaCxαω−μ₂ChrystaμCkα₂μdPj₃₃₂·tCyraωsαstorCzsαω−C
uoμarαs₂dCwaπaωCxp₂·tros·opyQC2016OCYOCVVSXZ 11

1598 ywoPdαπ₂ωsαoωaμC·har−₂CtraωsportCαωCπoμ₂·uμarμyCord₂r₂dCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCWOCTTTVXPTTTWU21

1597 lαbbsPhurα₂P}uμ₃₃Cyh₂or₂πCαωCtr−aωα·Crat₂rαaμs_CfChas₂CxtudyCoωCth₂Cw₂μatαoωshαpCb₂tw₂₂ωC
xur₃a·₂Cjω₂r−yCaωdChrystaμClrowthQCAdvanced MaterialsOC2016OCU[OCTY]ZPZSU 24 55

1596 {a·uuπCzμtravαoμ₂tCyr₂atπ₂ωtCo₃Cx₂μ₃Pfss₂πbμ₂dCroωoμay₂rs_CfCyooμC₃orCzωd₂rstaωdαω−ClrowthC
aωdCyuωαω−Chhar−₂CyraωsportCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2016OCU[OCUSW]PXW 24 29

(2016-2016)

19



1595 {₂rtα·aμμyCxta·κ₂dChoπpμ₂π₂ωtaryCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCaωdCqo−α·Chαr·uαtsCkabrα·at₂dCbyC
nωκβ₂tCurαωtαω−QC2016OCUOCTYSSSWY 24

1594 hoωta·tPnωdu·₂dCsu·μ₂atαoωCαωCmα−hPu₂r₃orπaω·₂CgottoπPhoωta·tCtr−aωα·CyhαωCkαμπCyraωsαstorsC
raωu₃a·tur₂dCbyCqar−₂Pfr₂aChoπpatαbμ₂CxoμutαoωCuro·₂ssαω−QC2016OCUYOCUVZTPUVZ[ 60

1593 i₂vα·₂Cjω−αω₂₂r₂dCtr−aωα·CyraωsαstorsC₃orCkμ₂xαbμ₂Cx₂ωsαω−Cfppμα·atαoωsQCAdvanced MaterialsOC2016OC
U[OCWXW]PXX 24 127

1592 tr−aωα·Cx₂πα·oωdu·torsCbas₂dCoωCiy₂sCaωdChoμorCuα−π₂ωtsQCAdvanced MaterialsOC2016OCU[OCVYTXPWX 24 298

1591 xur₃a·₂Cjω₂r−yPr₂dαat₂dCx₂μ₃Puatt₂rωαω−C₃orCmα−hCu₂r₃orπaω·₂CxprayPi₂posαt₂dCtr−aωα·Ckα₂μdC
j₃₃₂·tCyraωsαstorsQC2016OCVOCTXSSZTW 6

1590 xyωth₂sαsCo₃Csαtro−₂ωPhoωtaαωαω−Cwubα·₂ω₂CaωdCy₂trab₂ωzop₂ωta·₂ω₂Ci₂rαvatαv₂sQC2016OCXXOCVVXUPX 36

1589 xtraα−htC·haαωCiâ��fC·opoμyπ₂rsCbas₂dCoωCthα₂ωothαoph₂ω₂CaωdCb₂ωzothαadαazoμ₂C₃orC₂₃₃α·α₂ωtC
poμyπ₂rC₃α₂μdC₂₃₃₂·tCtraωsαstorsCaωdCphotovoμtaα·C·₂μμsQC2016OCZOCWYV[PWYWY 27

1588 iraπatα·aμμyCdα₃₃₂r₂ωtC·har−₂CtraωsportCprop₂rtα₂sCo₃Cbαsthα₂ωyμCdακ₂topyrroμopyrroμ₂Pbαthαazoμ₂C
·opoμyπ₂rsCsyωth₂sαz₂dCvαaCtwoCdαr₂·tCKh₂t₂roLaryμatαoωCpoμyπ₂rαzatαoωCrout₂sQC2016OCZOCWXTXPWXUW 26

1587 yuωαω−C·har−₂CtraωsportC₃roπCuωαpoμarCKωPtyp₂LCtoCaπbαpoμarCαωCbαsKωaphthaμ₂ω₂Cdααπαd₂LCd₂rαvatαv₂sC
byCαωtrodu·αω−Cˇ�P·oωβu−at₂dCh₂t₂ro·y·μα·Cbrαd−αω−Cπoα₂tα₂sQC2016OCWOCZUVSPZUWS 20

1586
yh₂Croμ₂Co₃CmPboωdsCαωCth₂CsoμαdCstat₂Cor−aωαzatαoωCo₃C”T—b₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂C
KgygyLCstru·tur₂s_CbαsKhydroxyPh₂xyμLPgygyOCasCaC₃uω·tαoωaμCd₂rαvatαv₂Co₃₃₂rαω−C₂₃₃α·α₂ωtCaαrCstabμ₂C
or−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorsCKtkjysLQC2016OCWOCYZWUPYZW]

24

1585 twlfsnhCij{nhjxQCfvoαdCth₂CκαωκsCwh₂ωCπ₂asurαω−CπobαμαtyQC2016OCVXUOCTXUTPU 181

1584 woμ₂Co₃CxubPsaωoπ₂t₂rCiα₂μ₂·trα·Cwou−hω₂ssCoωCrα·rostru·tur₂CaωdChhar−₂Charrα₂rCyraωsportCαωC
˛–Oˇ�Piαh₂xyμs₂xαthαoph₂ω₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2016OC[OCTYUSSPY 5

1583 fC·oπparatαv₂CstudyCo₃Cbαthαoph₂ω₂CaωdCthα₂ωothαoph₂ω₂Cbas₂dCpoμyπ₂rsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorCappμα·atαoωsQC2016OCUZOC]TWVP]TXT 2

1582 moμ₂PπobαμαtyCμαπαtsC₃orCth₂C“ωKthLUCor−aωα·Cs₂πα·oωdu·torCobtaαω₂dCbyCxhqhCaωdC₃α₂μdP₂₃₃₂·tC
π₂asur₂π₂ωtsQC2016OCUTVOCT]S]PT]TW 4

1581 nd₂ωtα₃α·atαoωCo₃C−raαωCbouωdarα₂sCasCd₂−radatαoωCsαt₂CαωCωP·haωω₂μCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC
d₂t₂rπαω₂dCvαaC·oωdu·tαv₂Catoπα·C₃or·₂Cπα·ros·opyQC2016OCTSOCVV]PVWX 7

1580 xyωth₂sαsOC·hara·t₂rαzatαoωOCaωdCth₂rπaμCprop₂rtα₂sCo₃Csαμα·oωKn{LC·oπpouωdsC·oωtaαωαω−Caπαdαωat₂C
μα−aωdsCasCh{iCpr₂·ursorsQC2016OCT]TOCTU[SPTU[V 2

1579 kuμμ₂r₂ω₂Cfddαtαv₂sChoωv₂rtCfπbαpoμarCyraωsportCtoCpPyyp₂CyraωsportCwhαμ₂Cnπprovαω−Cth₂C
tp₂ratαoωaμCxtabαμαtyCo₃Ctr−aωα·CyhαωCkαμπCyraωsαstorsQC2016OCUYOCWWZUPWW[S 31

1578 r₂·haωor₂spoωsαv₂Cquπαω₂s·₂ωtCroμ₂·uμarCfss₂πbμα₂s_CfωCjπ₂r−αω−ChμassCo₃Crat₂rαaμsQCAdvanced 
MaterialsOC2016OCU[OCTSZVP]X 24 604

Citation Report

20



1577 mα−hChoωdu·tαvαtyCαωCroμ₂·uμarμyCpPiop₂dCiακ₂topyrroμopyrroμ₂Pgas₂dCuoμyπ₂r_Cyh₂Cnπpa·tCo₃CaC
mα−hCiopaωtCxtr₂ω−thCaωdCloodCxtru·turaμCtrd₂rQCAdvanced MaterialsOC2016OCU[OCYSSVPTS 24 98

1576 jωhaω·αω−Chrystaμμαω₂Cxtru·turaμCtrd₂rsCo₃Cuoμyπ₂rCx₂πα·oωdu·torsC₃orCj₃₃α·α₂ωtChhar−₂CyraωsportC
vαaCuoμyπ₂rPratrαxPr₂dαat₂dCroμ₂·uμarCx₂μ₃Pfss₂πbμyQCAdvanced MaterialsOC2016OCU[OCYY[ZP]W 24 72

1575 i₂·oupμαω−Chhar−₂CyraωsportCaωdCjμ₂·troμuπαω₂s·₂ω·₂CαωCaCmα−hCrobαμαtyCuoμyπ₂rCx₂πα·oωdu·torQC
Advanced MaterialsOC2016OCU[OCYVZ[P[X 24 21

1574 gαasPxtr₂ssPxtabμ₂CqowP{oμta−₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCzμtrathαωCuoμyπ₂rCiα₂μ₂·trα·C
oωChCsaωopartα·μ₂sQC2016OCUOCTXSSVW] 11

1573 ka·αμ₂Cxyωth₂sαsCo₃CTOWPgαsKdαaryμLPTOVPbutadαyω₂sCg₂arαω−CywoCfπαωoCroα₂tα₂sCbyCjμ₂·tro·h₂πα·aμC
w₂a·tαoωPxαt₂Cxwαt·hαω−OCaωdCyh₂αrCxoμvato·hroπα·Ckμuor₂s·₂ω·₂QC2016OCXOCVZVPVZ] 7

1572 roμ₂·uμarCrat₂rαaμsCyhatChaωCgothCjπαtCqα−htCaωdChoωdu·tChhar−₂s_Cxtrat₂−α₂sCaωdCu₂rsp₂·tαv₂sQC
2016OCUUOCWYUPZT 38

1571 xubstαtut₂dCx₂ptαthαoph₂ω₂sCwαthCjωdClroupsCo₃Ciα₃₃₂r₂ωtCxαz₂_Cua·καω−CaωdCkrustratαoωCαωCguμκCaωdC
yhαωCkαμπsQC2016OCVUOCTXVVPWT 8

1570 iαthα₂ωo”UOVPd`UdOVdPd—b₂ωzo”UOTPb`VOWPbâ��—dαthαoph₂ω₂_CaCωov₂μCbuαμdαω−Pbμo·κC₃orCaCpμaωarC
·opoμyπ₂rQC2016OCZOCTXWXPTXW[ 13

1569 fμCUCtCVCRyαtCUCωaωoμaπαωat₂C−at₂Cdα₂μ₂·trα·C₃αμπsCwαthC₂ωhaω·₂dC₂μ₂·trα·aμCp₂r₃orπaω·₂sC₃orC
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCU[OCTV]PTWY 33

1568 j₃₃₂·tsCo₃C₃αμπCπα·rostru·tur₂CoωCth₂CbαasCstabαμαtyCo₃Cp₂ωta·₂ω₂C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2016OCU]OCZPTU 11

1567 nd₂ωtα₃yαω−Cortho−oωaμCsoμv₂ωtsC₃orCsoμutαoωCpro·₂ss₂dCor−aωα·CtraωsαstorsQC2016OCVSOCT[PU] 69

1566 yh₂C₂₃₃₂·tCo₃Ctuωαω−Cth₂Cπα·rostru·tur₂Co₃CynuxPt₂traazap₂ωta·₂ω₂CoωCth₂Cp₂r₃orπaω·₂Co₃CsoμutαoωC
pro·₂ss₂dCthαωC₃αμπCtraωsαstorsQC2016OCWOCTT]WPTUSS 39

1565 zωrav₂μμαω−Cth₂Cx₂μ₃Pfss₂πbμyCo₃Cmydro−₂ωCgoωd₂dCsinCx₂πα·oωdu·torsCαωCUiCaωdCViQC2016OCU[OC]XTP]YT 36

1564 j₃₃₂·tCo₃Cuoμyπ₂rCgαωd₂rsCoωCz{Pw₂spoωsαv₂Ctr−aωα·CyhαωPkαμπCuhototraωsαstorsCwαthC
g₂ωzothα₂ωob₂ωzothαoph₂ω₂Cx₂πα·oωdu·torQC2016OC[OCVZWWPXW 15

1563 quπαω₂s·₂ωtCraαωPhhaαωCtr−aωoboraω₂Cuoμyπ₂rs_Cmα−hμyCwobustOCjμ₂·troωPi₂₃α·α₂ωtC
uoμyKoμα−othαoph₂ω₂Cboraω₂LsCvαaCxtαμμ₂Choupμαω−Cuoμyπ₂rαzatαoωQC2016OCW]OCXVZPXWY 97

1562 uhysα·aμC₃or·₂Ps₂ωsαtαv₂Ctou·hCr₂spoωs₂sCαωCμαquαdC·rystaμP−at₂dPor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCwαthC
poμyπ₂rCdαpoμ₂C·oωtroμCμay₂rsQC2016OCU[OCT[WPT[[ 5

1561
i₂sα−ωOCsyωth₂sαsOCaωdC·hara·t₂rαzatαoωCo₃C˛–Oˇ�Pdαsubstαtut₂dC
αωd₂ωo”TOUPb—₃μuor₂ω₂PYOTUPdαoω₂Pthαoph₂ω₂Cπoμ₂·uμarCs₂πα·oωdu·torsQCjωhaω·₂π₂ωtCo₃CaπbαpoμarC
·har−₂CtraωsportCthrou−hCsyωth₂tα·Ctaαμorαω−Co₃CaμκyμCsubstαtu₂ωtsQC2016OCYOCUTUPUUY

32

1560
xα−ωα₃α·aωtCnπprov₂π₂ωtCo₃Cx₂πα·oωdu·tαω−Cu₂r₃orπaω·₂Co₃Cth₂C
iακ₂topyrroμopyrroμ₂Pvuat₂rthαoph₂ω₂Choωβu−at₂dCuoμyπ₂rCthrou−hCxαd₂PhhaαωCjω−αω₂₂rαω−CvαaC
mydro−₂ωPgoωdαω−QC2016OCTV[OCTZVP[X

211

(2016-2016)

21



1559 KuoμyKVOWP₂thyμ₂ω₂dαoxythαoph₂ω₂L_uoμystyr₂ω₂Cxuμ₃oωat₂L_uoμyt₂tra₃μuoro₂thyμ₂ω₂C₃orCzs₂CαωC
mα−hPu₂r₃orπaω·₂CaωdCxtabμ₂CgottoπPhoωta·tCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2016OCTUSOC]XYP]YU 11

1558 hoπpμ₂π₂ωtaryCx₂πα·oωdu·tαω−Cuoμyπ₂rCgμ₂ωds_Cyh₂Cnω₃μu₂ω·₂Co₃Choωβu−atαoωPgr₂aκCxpa·₂rC
q₂ω−thCαωCratrαxCuoμyπ₂rsQC2016OCW]OCUYSTPUYS[ 42

1557 mα−hCπobαμαtyCtraωsαstorsCbas₂dCoωC₂μ₂·trosprayPprαωt₂dCsπaμμPπoμ₂·uμ₂Rpoμyπ₂rCs₂πα·oωdu·tαω−C
bμ₂ωdsQC2016OCWOCVW]]PVXSZ 22

1556 yh₂Csyωth₂sαsCo₃Caωthradαthαoph₂ω₂Pbas₂dCμαquαdC·rystaμsCaωdCth₂αrCappμα·atαoωsCαωCor−aωα·CthαωC₃αμπC
traωsαstorsQC2016OCWOCUU[WPUU[[ 8

1555 ka·αμ₂Cwout₂CyoChoωtroμCth₂CfπbαpoμarCyraωsportCαωCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC2016OCU[OCUU[ZPUU]W 48

1554 fωthra·₂ω₂Pthα₂ωo”VOWP·—pyrroμ₂PWOYPdαoω₂Cbas₂dCdoωorâ��a··₂ptorC·oωβu−at₂dC·opoμyπ₂rsC₃orC
appμα·atαoωsCαωCopto₂μ₂·troωα·Cd₂vα·₂sQC2016OCUZOCXUXPXVT 7

1553 xαd₂P−roupC₂ω−αω₂₂rαω−_Cyh₂Cαω₃μu₂ω·₂Co₃Cωorborωadα₂ωyμCsubstαtu₂ωtsCoωCth₂Cprop₂rtα₂sCo₃C
₂thyωyμat₂dCp₂ωta·₂ω₂CaωdCt₂traazap₂ωta·₂ω₂QC2016OCVVOCTSUPTS] 18

1552 ruμtαPs·aμ₂C·aμ·uμatαoωCo₃Cth₂C₂μ₂·trα·Cprop₂rtα₂sCo₃Cor−aωα·Pbas₂dCd₂vα·₂sC₃roπCth₂Cπoμ₂·uμarC
stru·tur₂QC2016OCVVOCTYWPTZT 11

1551 fωaμysαsCo₃Ct₂πp₂ratur₂Pd₂p₂ωd₂ωtC₂μ₂·trα·aμCtraωsportCprop₂rtα₂sCo₃Cωoωvoμatαμ₂Cor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorCπ₂πorα₂sCbas₂dCoωCurrfC₃αμπCasC·har−₂Ctrappαω−Cμay₂rQC2016OCW]OCTUXTSW 11

1550 hoωβu−at₂dCpoμyπ₂rCwαthCt₂rωaryC₂μ₂·troωPd₂₃α·α₂ωtCuωαtsC₃orCaπbαpoμarCωaωowαr₂C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2016OCXWOCVWPV[ 18

1549 i₂sα−ωCaωdC₂μaboratαoωCo₃Cor−aωα·Cπoμ₂·uμ₂sC₃orChα−hC₃α₂μdP₂₃₃₂·tPπobαμαtyCs₂πα·oωdu·torsQC2016OC
UTZOCY[PZ[ 50

1548 hoωdu·tαω−CharboωCiotPuoμypyrroμ₂Csaωo·oπposαt₂C₃orCx₂ωsαtαv₂Ci₂t₂·tαoωCo₃Cuα·rα·Ca·αdQC2016OC[OCXZX[PYU 62

1547 j₃₃₂·tsCo₃CpyrαdyμC−roupCorα₂ωtatαoωsCoωCth₂Copto₂μ₂·troωα·Cprop₂rtα₂sCo₃Cr₂−αoPαsoπ₂rα·C
dακ₂topyrroμopyrroμ₂Cbas₂dCˇ�P·oωβu−at₂dCpoμyπ₂rsQC2016OCWOCUWZSPUWZ] 10

1546 qa·toω₂P₃us₂dC₂μ₂·troωPd₂₃α·α₂ωtCbuαμdαω−Cbμo·κsC₃orCωPtyp₂Cpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstors_C
syωth₂sαsOCprop₂rtα₂sOCaωdCαπpa·tCo₃CaμκyμCsubstαtutαoωCposαtαoωsQC2016OCZOCUUYWPUUZT 5

1545 w₂μatαω−Croμ₂·uμarCrorphoμo−yCtoChhar−₂CrobαμαtyCαωCx₂πα·rystaμμαω₂Choωβu−at₂dCuoμyπ₂rsQC2016OC
TUSOCWUWSPWUXS 44

1544 mα−hCrobαμαtyCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsC₃roπCraβorαtyCnωsuμatorCgμ₂ωdsQC2016OCU[OCTUXYPTUYS 66

1543 nω·r₂asαω−Cth₂Cyh₂rπo₂μ₂·trα·Cuow₂rCka·torCo₃CaCx₂πα·oωdu·tαω−Cuoμyπ₂rCbyCiopαω−C₃roπCth₂C
{aporCuhas₂QC2016OCXOCUY[PUZU 105

1542 hrαtα·aμCroμ₂Co₃CsαμκC₃αbroαωCs₂·oωdaryCstru·tur₂CoωCth₂Cdα₂μ₂·trα·Cp₂r₃orπaω·₂sCo₃Cor−aωα·CthαωP₃αμπC
traωsαstorsQC2016OCYOCX]SZPX]TW 13

Citation Report

22



1541
ioωorâ��f··₂ptorChoωβu−at₂dCuoμyπ₂rsCgas₂dCoωC
iαthα₂ωo”VOUPb_VdOUdPbd—ωaphtho”TOUPb_XOYPbd—dαthαoph₂ω₂_Cxyωth₂sαsCaωdCx₂πα·oωdu·tαω−C
urop₂rtα₂sQC2016OCW]OC[UXP[VU

25

1540 jpαtaxαaμμyP·rystaμμαz₂dCorα₂ωt₂dCωaphthaμ₂ω₂CbαsKdα·arboxαπαd₂LCπorphoμo−yC₃orCsα−ωα₃α·aωtC
p₂r₃orπaω·₂Cαπprov₂π₂ωtCo₃C₂μ₂·troωPtraωsportαω−CthαωP₃αμπCtraωsαstorsQC2016OCXUOCW]SUPX 21

1539 roduμatαoωCo₃CioπaαωCxαz₂CαωCuoμy·rystaμμαω₂CωPyyp₂Ciα·yaωop₂ryμ₂ω₂CroωoPCaωdCgαμay₂rC
yraωsαstorsQC2016OCTSOCWUY[PZV 19

1538 uoμyπorphαsπCasCaωC₂π₂r−αω−Cd₂sα−ωCstrat₂−yC₃orChα−hCp₂r₃orπaω·₂Cor−aωα·C₂μ₂·troωα·sQC2016OCWOCV]TXPV]VV 150

1537 j₃₃₂·tCo₃C₃μuorαω₂CsubstαtutαoωCoωCωaphtho”UOTPb_VOWPbd—bαs”T—Pb₂ωzothαoph₂ω₂Pd₂rαv₂dC
s₂πα·oωdu·torsC₃orCtraωsαstorCappμα·atαoωQC2016OCVUOCWZPXV 7

1536 x₂μ₂·tαv₂Cωαtrat₂Cd₂t₂·tαoωCbyCaωC₂ωzyπatα·Cs₂ωsorCbas₂dCoωCaωC₂xt₂ωd₂dP−at₂Ctyp₂Cor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorQC2016OC[TOC[ZP]T 56

1535 “ωtCωaωopartα·μ₂CthαωP₃αμπCtraωsαstorsCoωC₃μ₂xαbμ₂Csubstrat₂Cusαω−CsprayP·oatαω−Ct₂·hωαqu₂QC2016OC
TX]OCTXXPTX[ 22

1534 xyωth₂sαsCaωdChhara·t₂rαzatαoωCo₃Cnsoαωdα−o”ZOYP−—αsoαωdα−oPgas₂dCioωorâ��f··₂ptorChoωβu−at₂dC
uoμyπ₂rsQC2016OCW]OCUTVXPUTWW 55

1533 roωodαsp₂rs₂Cπa·roπoμ₂·uμ₂sCbas₂dCoωCb₂ωzodαthαoph₂ω₂CaωdCdακ₂topyrroμopyrroμ₂CwαthCstroω−C
snwCabsorptαoωCaωdChα−hCπobαμαtyQC2016OCWOCVZ[TPVZ]T 22

1532 fωαsotropα·Cjμastα·CroduμusCo₃Ctrα₂ωt₂dCw₂−αor₂−uμarCuoμyKVPh₂xyμthαoph₂ω₂LCkαμπsQC2016OCW]OCVUZPVVV 30

1531 fωtαbodyPCaωdCqab₂μPkr₂₂Cuhosphoprot₂αωCx₂ωsorCi₂vα·₂Cgas₂dCoωCaωCtr−aωα·CyraωsαstorQC2016OC[[OCTS]UPX 43

1530 kabrα·atαoωCo₃CpoμyKVPh₂xyμthαoph₂ω₂LCωaωowαr₂sC₃orChα−hPπobαμαtyCtraωsαstorsQC2016OCVSOC]UP][ 12

1529 kuω·tαoωaμαz₂dCsoμubμ₂Ctrα₂thyμsαμyμ₂thyωyμCaωthradαthαoph₂ω₂sCKyjxfiysLC₃orCor−aωα·C₂μ₂·troωα·C
d₂vα·₂sQC2016OCTUYOCUYTPUY] 3

1528 zμtraPphotos₂ωsαtαv₂C’Ptyp₂Ctαtaωyμphthaμo·yaωαω₂Cωaωo·rystaμs_Cur₂paratαoωCaωdCphoto₂μ₂·trα·C
prop₂rtα₂sQC2016OCTUXOCWWPXV 8

1527 hoωta·tPr₂sαstaω·₂C₂₃₃₂·tsCαωCuin[PhsUCωPtyp₂CthαωP₃αμπCtraωsαstorsCαωv₂stα−at₂dCbyCp₂μvαωPprob₂C
pot₂ωtαoπ₂tryQC2016OCU[OCU]]PVSX 25

1526 jpαωdoμαdαoω₂Pgas₂dChoωβu−at₂dCuoμyπ₂rs_Cxyωth₂sαsOCjμ₂·troωα·Cxtru·tur₂sOCaωdChhar−₂CyraωsportC
urop₂rtα₂sQC2016OC[OCVZTWP[ 12

1525 goostαω−Cth₂C₂μ₂·troωCπobαμαtyCo₃CsoμutαoωP−rowωCor−aωα·Csαω−μ₂C·rystaμsCvαaCr₂du·αω−Cth₂CaπouωtCo₃C
poμarCsoμv₂ωtCr₂sαdu₂sQC2016OCVOCTT]PTUV 56

1524 uoμyKp₂ωta·y·μα·Cμa·taπPaμtPdακ₂topyrroμopyrroμ₂LC₃orC₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCpoμyπ₂rCsoμarC·₂μμsC
pro·₂ss₂dC₃roπCωoωP·hμorαωat₂dCsoμv₂ωtsQC2016OCZOCTYWPTZS 10

(2016-2016)

23



1523 s₂wCdαthα₂ωophosphoμ₂Pbas₂dCdoωorâ��a··₂ptorCaμt₂rωatαω−C·opoμyπ₂rs_Cxyωth₂sαsCaωdCstru·tur₂C
prop₂rtyCr₂μatαoωshαpsCαωCtkjyQC2016OCTUXOCVTYPVUU 6

1522 mα−hμyCx₂ωsαtαv₂CyhαωPkαμπCkα₂μdPj₃₃₂·tCyraωsαstorCx₂ωsorC₃orCfππoωαaCwαthCth₂CiuuPgαthαoph₂ω₂C
hoωβu−at₂dCuoμyπ₂rCjωtaαμαω−Cyh₂rπaμμyChμ₂avabμ₂Ct₂rtPgutoxyClroupsCαωCth₂Cxαd₂ChhaαωsQC2016OC[OCVYVXPWV 91

1521 fCωaωo−roov₂P−uαd₂dCsμotPdα₂C·oatαω−Ct₂·hωαqu₂C₃orChα−hμyCord₂r₂dCpoμyπ₂rC₃αμπsCaωdChα−hPπobαμαtyC
traωsαstorsQC2016OCXUOCVX[PYT 22

1520 nωt₂rpμayCo₃Cxtru·tur₂CaωdCiyωaπα·sCαωCkuω·tαoωaμCra·roπoμ₂·uμarCaωdCxupraπoμ₂·uμarCxyst₂πsCfsC
w₂v₂aμ₂dCbyCra−ω₂tα·Cw₂soωaω·₂Cxp₂·tros·opyQC2016OCTTYOCTUZUPVS[ 84

1519 zω·oωv₂ωtαoωaμCroμ₂·uμarC}₂α−htCi₂p₂ωd₂ω·₂Co₃Chhar−₂CyraωsportCαωCth₂Cmα−hCrobαμαtyCωPtyp₂C
x₂πα·oωdu·tαω−Cuoμyπ₂rCuKsinUtiPyULQC2017OCUZOCTYSWZWW 36

1518 waπaωCsp₂·tros·opyCasCaωCadvaω·₂dCstru·turaμCωaωoprob₂C₃orC·oωβu−at₂dCπoμ₂·uμarC
s₂πα·oωdu·torsQC2017OCXSOCSZVSST 58

1517 jωhaω·₂dCqay₂r₂dPm₂rrαω−boω₂Cua·καω−Cdu₂CtoCqoω−CfμκyμChhaαωCxubstαtutαoωCαωC
xoμutαoωPuro·₂ssabμ₂Ctr−aωα·Cx₂πα·oωdu·torsQC2017OCU]OCTUWXPTUXW 80

1516 roμ₂·uμarCiopαω−Co₃CaCmα−hCrobαμαtyCiακ₂topyrroμopyrroμ₂â��iαthα₂ωyμthα₂ωo”VOUPb—thαoph₂ω₂C
ioωorâ��f··₂ptorChopoμyπ₂rCwαthCkYyhssvQC2017OCXSOC]TWP]UY 51

1515 jμ₂·troωPtraωsportαω−Cpoμyπ₂rsCbas₂dCoωCaCdoubμ₂CgaPsCbrαd−₂dCbαpyrαdαω₂CKgsguLCuωαtQC2017OCXVOCTYW]PTYXU 31

1514 xyωth₂sαsCo₃CμowCbaωdC−apCpoμyπ₂rsCbas₂dCoωCpyrroμo”VOUPd_WOXPdd—bαsthαazoμ₂CKugyzLCaωdC
thα₂ωyμ₂ω₂vαωyμ₂ω₂CKy{LC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsCKtykysLQC2017OCXOCUUWZPUUX[ 19

1513 nωd₂ωo·oraωωuμ₂ω₂Pgas₂dCrat₂rαaμs_Cj₃₃₂·tCo₃CxoμαdPxtat₂Cua·καω−CaωdCnωt₂rπoμ₂·uμarCnωt₂ra·tαoωsC
oωCtpto₂μ₂·troωα·Curop₂rtα₂sQC2017OCTUTOCTUUSPTUVW 14

1512 nω₃μu₂ω·₂Co₃CaμκyμCsubstαtutαoωCoωCth₂Csupraπoμ₂·uμarCor−aωαzatαoωCo₃Cthαoph₂ω₂PCaωdCdαoxαω₂Pbas₂dC
oμα−oπ₂rsQC2017OCZOCTYYWPTYZS 3

1511 xoμv₂ωtCdrαv₂ωCp₂r₃orπaω·₂CαωCthαωC₃μoatαω−P₃αμπsCo₃CugyyyC₃orCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstor_Cwoμ₂C
o₃Cπa·ros·opα·Corα₂ωtatαoωQC2017OCWVOCUWSPUWY 42

1510 mα−hOCfωαsotropα·OCaωdCxubstrat₂Pnωd₂p₂ωd₂ωtCrobαμαtyCαωCuoμyπ₂rCkα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωC
ur₂ass₂πbμ₂dCx₂πα·oωdu·tαω−Csaωo₃αbrαμsQC2017OCTTOCUSSSPUSSZ 6

1509 hhara·t₂rαstα·C·orr₂μatαoωCb₂tw₂₂ωCμαquαdC·rystaμμαω₂C₂poxyCaωdCaμuπαωaC₃αμμ₂rCoωCth₂rπaμC·oωdu·tαω−C
prop₂rtα₂sQC2017OCTWTOC]]PTSX 46

1508 harrα₂rPx₂μ₂·tαv₂Cyraps_CfCs₂wCfpproa·hC₃orCkabrα·atαω−Chαr·uαtCjμ₂π₂ωtsCwαthCfπbαpoμarCtr−aωα·C
x₂πα·oωdu·torsQC2017OCVOCTYSSXVZ 12

1507 x₂μ₃Pfss₂πbμ₂dCroωoμay₂rsCasCuatt₂rωαω−CyooμC₃orCtr−aωα·Cjμ₂·troωα·Ci₂vα·₂sQCAdvanced MaterialsOC
2017OCU]OCTYSXU[Y 24 47

1506 rorphoμo−α·aμC·oωsαd₂ratαoωsCo₃Cor−aωα·C₂μ₂·troωα·C₃αμπsC₃orC₃μ₂xαbμ₂CaωdCstr₂t·habμ₂Cd₂vα·₂sQC2017OC
WUOCTS[PTTW 15

Citation Report

24



1505 f··₂ptorPdoωorPa··₂ptorC·oωβu−at₂dCoμα−oπ₂rsCbas₂dCoωCdακ₂topyrroμopyrroμ₂CaωdCthα₂ωoa·₂ω₂sC
wαthC₃ourOC₃αv₂CaωdCsαxCrαω−sC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC2017OCVXOCW[SPW[] 4

1504 tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstors_CfCViCpαω₂tα·Croωt₂CharμoCxαπuμatαoωCo₃Cth₂Churr₂ωtChhara·t₂rαstα·sC
αωCrα·roπ₂t₂rPxαz₂dCi₂vα·₂sQC2017OCUZOCTYSXZTX 20

1503 j₃₃₂·tCo₃Cioubμ₂Cgraω·hαω−CαωC˛–Oˇ�Pxubstαtut₂dCtμα−othαoph₂ω₂sCoωCyh₂rπaμCxoμαdPxtat₂Curop₂rtα₂sQC
2017OCUSTZOCTZUZPTZVX 2

1502 iyωaπα·sCo₃CuoμaroωsCαωCtr−aωα·Choωβu−at₂dCuoμyπ₂rsCwαthCxαd₂Cwadα·aμsQC2017OCTUTOCUVYYPUVZS 2

1501
ioωorPa··₂ptorCsta·καω−Carraω−₂π₂ωtsCαωCbuμκCaωdCthαωP₃αμπChα−hPπobαμαtyC·oωβu−at₂dCpoμyπ₂rsC
·hara·t₂rαz₂dCusαω−Cπoμ₂·uμarCπod₂μμαω−CaωdCrfxCaωdCsur₃a·₂P₂ωhaω·₂dCsoμαdPstat₂CsrwC
sp₂·tros·opyQC2017OC[OCVTUYPVTVY

50

1500 zωαv₂rsaμChoπpa·tCrod₂μC₃orCyhαωPkαμπCyraωsαstorsCaωdChαr·uαtCxαπuμatαoωC₃orCqowPhostCkμ₂xαbμ₂C
qar−₂Cfr₂aCjμ₂·troωα·sQC2017OCYWOCUSVSPUSVZ 22

1499 hhaμ·o−₂ωCbrαd−₂dCpyr₂ω₂Cd₂rαvatαv₂s_Cxyωth₂sαsOC·rystaμâ��pa·καω−Cstru·tur₂sCaωdC₃α₂μdC₂₃₃₂·tC
traωsαstorsCprop₂rtα₂sQC2017OCWXOCTS[PTTW 8

1498 xyωth₂sαsCo₃CraωdoπCpoμyKh₂xyμCthαoph₂ω₂PVP·arboxyμat₂LC·opoμyπ₂rsCvαaCoxαdatαv₂Cdαr₂·tCaryμatαoωC
poμyπ₂rαzatαoωCKoxαPifruLQC2017OC[OCT]YVPT]ZT 25

1497 ioωorâ��f··₂ptorChoωβu−at₂dCuoμyπ₂rsCgas₂dCoωCnωda·₂ωodαthαoph₂ω₂Ci₂rαvatαv₂Cgrαd−₂dC
iακ₂topyrroμopyrroμ₂s_Cxyωth₂sαsCaωdCx₂πα·oωdu·tαω−Curop₂rtα₂sQC2017OCXSOCUVWWPUVXV 32

1496 su·μ₂atαoωOClrowthOCaωdCfμα−ωπ₂ωtCo₃CuoμyKVPh₂xyμthαoph₂ω₂LCsaωo₃αb₂rsC₃orCmα−hPu₂r₃orπaω·₂C
tkjysQC2017OCXSOC]VUP]WU 88

1495 saphthobαs·haμ·o−₂ωadαazoμ₂Choωβu−at₂dCuoμyπ₂rs_Cjπ₂r−αω−Crat₂rαaμsC₃orCtr−aωα·Cjμ₂·troωα·sQC
Advanced MaterialsOC2017OCU]OCTYSXUT[ 24 72

1494 fC{₂ryCqowCgaωdClapCiακ₂topyrroμopyrroμ₂PuorphyrαωChoωβu−at₂dCuoμyπ₂rQC2017OC[UOCYUXPYVS 17

1493 gαthαazoμ₂_CfωCnωtrα−uαω−Cjμ₂·troωPi₂₃α·α₂ωtCguαμdαω−C₃orCuμastα·Cjμ₂·troωα·Cfppμα·atαoωsQC2017OCV[OCTYSSYTS 17

1492 yuωαω−Cth₂CpoμarαtyCo₃C·har−₂C·arrα₂rsCusαω−C₂μ₂·troωCd₂₃α·α₂ωtCthαoph₂ω₂sQC2017OC[OCVUXWPVUX] 18

1491 jμ₂·troωCyraωsportCaωdCsaωoπorphoμo−yCαωCxoμutαoωPuro·₂ss₂dCuoμyπ₂rα·Cx₂πα·oωdu·torCωPiop₂dC
wαthCaωCfαrPxtabμ₂Ctr−aωoπ₂taμμα·Ciαπ₂rQC2017OCVOCTYSSXWY 13

1490 kμ₂xαbμ₂Ctr−aωα·Cfπpμα₃α₂rsQC2017OCYWOCT]WWPT]XW 7

1489 ruμtα₃μuorαωatαoωCtowardCmα−hProbαμαtyCfπbαpoμarCaωdCzωαpoμarCωPyyp₂CioωorPf··₂ptorChoωβu−at₂dC
uoμyπ₂rsCgas₂dCoωCnsoαωdα−oQCAdvanced MaterialsOC2017OCU]OCTYSYUTZ 24 139

1488 jωhaω·₂dCaπbαpoμarC·har−₂CtraωsportCαωCsta−−₂r₂dC·arboωCωaωotub₂C₃α₂μdP₂₃₃₂·tCtraωsαstorsC₃orC
prαωt₂dC·oπpμ₂π₂ωtaryPμακ₂C·αr·uαtsQC2017OCTZOCXWTPXWZ 6

(2017-2017)

25



1487 ruμtα₃uω·tαoωaμCmybrαdCruμtαμay₂rClat₂Ciα₂μ₂·trα·sCwαthCyuωabμ₂Cxur₃a·₂Cjω₂r−yC₃orCzμtraμowPuow₂rC
tr−aωα·CaωdCfπorphousCtxαd₂CyhαωPkαμπCyraωsαstorsQC2017OC]OCZVWZPZVXW 19

1486 hoπpμ₂π₂ωtaryC₃α₂μdP₂₃₃₂·tCtraωsαstorsC₃orC₃μ₂xαbμ₂C₂μ₂·troωα·sQC2017OC

1485 nωt₂−ratαoωCo₃C“ωtCωaωopartα·μ₂CtraωsαstorsCoωC₃r₂₂staωdαω−C₃μ₂xαbμ₂Csubstrat₂sQC2017OC 0

1484 nω₃μu₂ω·₂Co₃Cjμ₂·trα·Ckα₂μdsCoωCth₂Cjμ₂·troωCyraωsportCαωCioωorâ��f··₂ptorCuoμyπ₂rsQC2017OCTUTOCVZTWPVZUV 4

1483 lat₂Pvoμta−₂Pd₂p₂ωd₂ωtC·har−₂CtraωsportCαωCπuμtαPdαsp₂rs₂dCpoμyπ₂rCthαωC₃αμπsQC2017OCTTSOCS]VVST 7

1482 rod₂μαω−Cor−aωα·C₂μ₂·troωα·Cπat₂rαaμs_Cbrαd−αω−Cμ₂ω−thCaωdCtαπ₂Cs·aμ₂sQC2017OCWVOCZVSPZWU 6

1481 rod₂μαω−Co₃ChrtxCi₂vα·₂sCaωdChαr·uαtsCoωCkμ₂xαbμ₂CzμtrathαωChhαpsQC2017OCYWOCUSV[PUSWY 39

1480 w₂−αor₂−uμarαtyPirαv₂ωCrorphoμo−α·aμCyraωsαtαoωCo₃CuoμyKVPh₂xyμthαoph₂ω₂LPgas₂dCgμo·κC
hopoμyπ₂rsQC2017OCXSOCT]SUPT]S[ 27

1479 fsyππ₂trα·Cfμκyμthα₂ωyμCyhα₂ωoa·₂ω₂sCi₂rαv₂dC₃roπCfωthra”UOVPb—thα₂ωo”UOVPd—thαoph₂ω₂C₃orC
xoμutαoωPuro·₂ssabμ₂Ctr−aωα·Cx₂πα·oωdu·torsQC2017OC]OC]]SUP]]S] 17

1478 iαs·r₂t₂Cioωorâ��f··₂ptorChoωβu−at₂dCxyst₂πsCαωCs₂utraμCaωdCtxαdαz₂dCxtat₂s_Cnπpμα·atαoωsCtowardC
roμ₂·uμarCi₂sα−ωC₃orCmα−hChoωtrastCjμ₂·tro·hroπα·sQC2017OCU]OCTU]SPTVST 44

1477 xup₂rP₂x·haω−₂Pαωdu·₂dChα−hCp₂r₃orπaω·₂C·har−₂CtraωsportCαωCdoωorâ��a··₂ptorC·opoμyπ₂rsQC2017OC
XOCVUWZPVUXV 34

1476 nπprov₂dCaπbαpoμarC·har−₂Cαωβ₂·tαoωCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCwαthCμowC·ostCπ₂taμC
₂μ₂·trod₂Cusαω−Cpoμyπ₂rCsort₂dCs₂πα·oωdu·tαω−C·arboωCωaωotub₂sQC2017OCWYOCU[PVW 13

1475 hhar−₂C·arrα₂rCπobαμαtyCαωCthαωC₃αμπsCo₃Cor−aωα·Cs₂πα·oωdu·torsCbyCth₂C−at₂dCvaωCd₂rCuauwCπ₂thodQC
2017OC[OCTW]ZX 51

1474 j₃₃₂·tCo₃ChrossPhoωβu−atαoωCoωCi₂rαvatαv₂sCo₃Cg₂ωzoαsoαωdα−oOCaωCnsoαωdα−oCfωaμo−u₂CwαthCaωC
jxt₂ωd₂dCˇ�Pxyst₂πQC2017OCTUTOC]TTSP]TT] 11

1473 g₂ωzothαadαazoμ₂Pgas₂dCxπaμμProμ₂·uμ₂Cx₂πα·oωdu·torsC₃orCtr−aωα·CyhαωPkαμπCyraωsαstorsCaωdC
hoπpμ₂π₂ωtaryPμακ₂Cnωv₂rt₂rsQC2017OC[UOCZWUPZW] 7

1472 YOYdOTTOTTdPy₂traKKtrααsopropyμsαμyμL₂thyωyμLPaωtαP”UQU—KTOWLt₂tra·₂ωophaω₂_CaC·ovaμ₂ωtμyC·oupμ₂dC
t₂tra·₂ω₂Cdαπ₂rCaωdCαtsCstru·turaμOC₂μ₂·tro·h₂πα·aμOCaωdCphotophysα·aμC·hara·t₂rαzatαoωQC2017OCWOC[XVP[YS 7

1471 trd₂r₂dCaωdCuatt₂rω₂dCfss₂πbμyCo₃Ctr−aωα·Crα·roRsaωo·rystaμsC₃orCkμ₂xαbμ₂Cjμ₂·troωα·CaωdC
tpto₂μ₂·troωα·Ci₂vα·₂sQC2017OCUOCTYSSU[S 18

1470 kαrstPurαω·αpμ₂sCur₂dα·tαoωsCo₃Cs₂arPjd−₂C‘PrayCfbsorptαoωCkαω₂Cxtru·tur₂Cxp₂·traCo₃C
x₂πα·oωdu·tαω−Cuoμyπ₂rsQC2017OCTUTOC]TWUP]TXU 18

Citation Report

26



1469 fμκyωyμPkuω·tαoωaμαz₂dCm₂adPtoPm₂adCqαωκa−₂Choωtaαωαω−Cgαthαoph₂ω₂CasCaC}₂aκCioωorCzωαtC₃orC
mα−hPu₂r₃orπaω·₂Cuoμyπ₂rCx₂πα·oωdu·torsQC2017OCU]OCWTS]PWTUT 27

1468 rorphoμo−yCi₂v₂μopπ₂ωtCαωCxoμutαoωPuro·₂ss₂dCkuω·tαoωaμCtr−aωα·Cgμ₂ωdCkαμπs_CfωCnωCxαtuC
{α₂wpoαωtQC2017OCTTZOCYVVUPYVYY 122

1467 fdsorptαoωCaωdCd₂sorptαoωCκαω₂tα·sCo₃CsyhifCπoμ₂·uμ₂sCoωCf−KTTTLCaωdCfuKTTTLCsur₃a·₂sCstudα₂dC
byCαoωCs·att₂rαω−QC2017OCTZUOCV]PWZ 4

1466 w₂du·₂dCwat₂rCvaporCtraωsπαssαoωCrat₂sCo₃CμowPt₂πp₂ratur₂CsoμutαoωPpro·₂ss₂dCπ₂taμCoxαd₂C
barrα₂rC₃αμπsCvαaCuμtravαoμ₂tCaωω₂aμαω−QC2017OCWTWOCUYUPUY] 2

1465 hrαtα·aμCwoμ₂Co₃Croμ₂·uμarCxyππ₂tryC₃orChhar−₂CyraωsportCurop₂rtα₂s_CfCuaradα−πCq₂arω₂dC₃roπC
vuαωoαdaμCgαthα₂ωo”VOWPb—thαoph₂ω₂sQC2017OCU]OCW]]]PXSS[ 21

1464 nωt₂rpμayCo₃Ctrα₂ωtatαoωCaωdCgμ₂ωdαω−_Cxyω₂r−αstα·Cjωhaω·₂π₂ωtCo₃Ckα₂μdCj₃₃₂·tCrobαμαtyCαωC
yhαoph₂ω₂Pgas₂dChoωβu−at₂dCuoμyπ₂rsQC2017OCTUTOCTTT[WPTTT]V 21

1463 saphthodαpyrroμαdoω₂CKsiuLCbas₂dC·oωβu−at₂dCpoμyπ₂rsCwαthChα−hC₂μ₂·troωCπobαμαtyCaωdCaπbαpoμarC
traωsportCprop₂rtα₂sQC2017OC[OCVUXXPVUYS 17

1462 fddαtαv₂C₂ω−αω₂₂rαω−C₃orChα−hμyC₂₃₃α·α₂ωtCor−aωα·â��αωor−aωα·Chaμαd₂Cp₂rovsκαt₂CsoμarC·₂μμs_Cr₂·₂ωtC
advaω·₂sCaωdCp₂rsp₂·tαv₂sQC2017OCXOCTUYSUPTUYXU 249

1461 kuμμ₂r₂ω₂CKhYSLCαωt₂rμay₂rCπodα₃α·atαoωCoωCth₂C₂μ₂·troωα·Cstru·tur₂CaωdCth₂C₃αμπC−rowthCo₃C
UOZPdαo·ty”T—b₂ωzothα₂ωoP”VOUPb—b₂ωzothαoph₂ω₂CoωCxαtUQC2017OCUU]OCTPY 13

1460 jω−αω₂₂rαω−Cth₂CπobαμαtyCαω·r₂π₂ωtCαωCp₂ωta·₂ω₂Pbas₂dC₃α₂μdP₂₃₃₂·tCtraωsαstorsCbyC₃astC·ooμαω−Co₃C
poμyπ₂rα·Cπodα₃α·atαoωCμay₂rQC2017OCXSOCUTXTSZ 3

1459 zωαdαr₂·tαoωaμμyChrystaμμαz₂dCxtabμ₂CωPyyp₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsCgas₂dCoωC
xoμutαoωPuro·₂ssabμ₂Cioωorâ��f··₂ptorChoπpouωdsQC2017OCVOCTZSSS]Z 9

1458 jμ₂·troμuπαω₂s·₂ωtCaωdCtpto₂μ₂·troωα·Curop₂rtα₂sCo₃CtqjisCwαthCgayPjxt₂ωd₂dOCiαstort₂dC
u₂ryμ₂ω₂Cjst₂rsCasCjπαtt₂rCrat₂rαaμsQC2017OCT[OCUSUWPUSVU 21

1457 ra−ω₂tα·Ckα₂μdCj₃₃₂·tsCoωCth₂Churr₂ωtCo₃CuhuiygyPbas₂dCiαod₂QC2017OCTUTOCTTZUZPTTZVU 5

1456 xoμutαoωPuro·₂ss₂dCsaωoporousCtr−aωα·Cx₂πα·oωdu·torCyhαωCkαμπs_CyowardCm₂aμthCaωdC
jωvαroωπ₂ωtaμCroωαtorαω−Co₃C{oμatαμ₂Crarκ₂rsQC2017OCUZOCTZSTTTZ 90

1455 iαr₂·tChâ��mCaryμatαoω_CaCâ��lr₂₂ω₂râ��Capproa·hCtowardsC₃a·αμ₂Csyωth₂sαsCo₃Cor−aωα·Cs₂πα·oωdu·tαω−C
πoμ₂·uμ₂sCaωdCpoμyπ₂rsQC2017OCXOCTTXXSPTTXZT 106

1454 fCstudyCo₃C₃us₂dPrαω−Cthα₂ωo”VOWP₂—pyrazαω₂Cpoμyπ₂rsCasCωPtyp₂Cπat₂rαaμsC₃orCor−aωα·C
sup₂r·apa·αtorsQC2017OC[OCXT]WPXUSU 9

1453 yuωαω−Ckroωtα₂rCtrbαtaμCjω₂r−₂tα·sCo₃Cfzaαsoαωdα−oPgas₂dCuoμyπ₂rα·Cx₂πα·oωdu·torsCtoCjωhaω·₂C
th₂Chhar−₂PyraωsportCurop₂rtα₂sQC2017OCVOCTZSSSZ[ 27

1452 lraph₂ω₂â��or−aωα·ChybrαdC₂μ₂·troωα·sQC2017OCXOCWX][PWYTV 64

(2017-2017)

27



1451 xoμutαoωPbas₂dC₂μ₂·trα·aμCdopαω−Co₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rC₃αμπsCov₂rCaCμαπαt₂dCd₂pthQC2017OCTYOCWZWPW[S 95

1450 yoCαπprov₂Caμα−ωπ₂ωtCo₃Cαsoαωdα−oPbas₂dC·oωβu−at₂dCpoμyπ₂rC₃αμπCbyC·oωtroμμαω−C·oωta·tCμαω₂C
r₂·₂dαω−Cv₂μo·αtyQC2017OCU[OCTYYVPTYY] 3

1449 rorphoμo−yC·oωtroμsCth₂Cth₂rπo₂μ₂·trα·Cpow₂rC₃a·torCo₃CaCdop₂dCs₂πα·oωdu·tαω−Cpoμyπ₂rQC2017OCVOC₂TZSSWVW 207

1448 jωhaω·₂dC−asCbarrα₂rCprop₂rtα₂sCo₃C−raph₂ω₂PyαtUCωaωo·oπposαt₂sCoωCpμastα·Csubstrat₂sCassαst₂dC
byCz{Cphotor₂du·tαoωCo₃C−raph₂ω₂Coxαd₂QC2017OCW[OCVUVPVU] 9

1447
w₂−αoαsoπ₂rαsπCo₃CaωCaμκyμPsubstαtut₂dCbαthαoph₂ω₂C·oπoωoπ₂rCαωC
KVjO[jLPVO[PbαsKUPoxoαωdoμαωPVPyμαd₂ω₂LωaphthoP”TOUPb_XOYPbd—dα₃uraωPUOZKVmO[mLPdαoω₂CKnsikLPbas₂dC
iâ��fCpoμyπ₂rsC₃orCor−aωα·CthαωC₃αμπCtraωsαstorsQC2017OCXOCX]SUPX]S]

5

1446 j₃₃₂·tCo₃Cposαtαv₂μyC·har−₂dCpartα·μ₂sCoωCsputt₂rαω−Cdaπa−₂Co₃Cor−aωα·C₂μ₂·troPμuπαω₂s·₂ωtCdαod₂sC
wαthCr−_f−CaμμoyC₂μ₂·trod₂sC₃abrα·at₂dCbyC₃a·αω−Ctar−₂tCsputt₂rαω−QC2017OCZOCSWXSTW 8

1445 harbazoμ₂Pbas₂dCˇ�P·oωβu−at₂dCpoμyazoπ₂thαω₂s_Cj₃₃₂·tsCo₃C·at₂ωatαoωCaωdC·oπoωoπ₂rCαωs₂rtαoωC
oωCopto₂μ₂·troωα·C₃₂atur₂sQC2017OCTT]OCUZWPU[W 10

1444 iακ₂topyrroμopyrroμ₂Pgas₂dChoωβu−at₂dCuoμyπ₂rCjωtaαμαω−Cyrα₂thyμ₂ω₂Clμy·oμsCasCxαd₂ChhaαωsCwαthC
mα−hCyhαωPkαμπChhar−₂CrobαμαtyCwαthoutCuostPyr₂atπ₂ωtsQC2017OCWOCTZSSSW[ 47

1443 pαω₂tα·Croωt₂CharμoCrod₂μαω−Co₃Chhar−₂Charrα₂rsCαωCtr−aωα·Cjμ₂·troωα·Ci₂vα·₂s_Cxuppr₂ssαoωCo₃Cth₂C
x₂μ₃Pnωt₂ra·tαoωCjrrorQC2017OC[OCUXSZPUXTU 15

1442 rappαω−C·har−₂C·arrα₂rCd₂ωsαtyCαωCor−aωα·CthαωP₃αμπCtraωsαstorsCbyCtαπ₂Pr₂soμv₂dCphotoμuπαω₂s·₂ω·₂C
μα₃₂tαπ₂Cstudα₂sQC2017OCW]OCY]PZX 1

1441 mα−hPt₂·hC₃uω·tαoωaμCpoμyπ₂rsCd₂sα−ω₂dC₃orCappμα·atαoωsCαωCor−aωα·C₂μ₂·troωα·sQC2017OCTWXOCTXSPTXY 8

1440 fμt₂rωatαω−CXOXPiαπ₂thyμ·y·μop₂ωtadα₂ω₂CaωdCiακ₂topyrroμopyrroμ₂Chopoμyπ₂rCur₂par₂dCatCwooπC
y₂πp₂ratur₂C₃orCmα−hCu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsQC2017OCTV]OC[S]WP[S]Z 39

1439 mα−hCu₂r₃orπaω·₂CxoμutαoωCuro·₂ss₂dCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsCwαthCsov₂μC
iακ₂topyrroμopyrroμ₂Phoωtaαωαω−CxπaμμCroμ₂·uμ₂sQC2017OCZOCTYW 45

1438 Kjμ₂·troL·h₂πα·aμCtxαdatαoωCo₃CYOTVPgαs”trαKαsopropyμLsαμyμ₂thyωyμ—p₂ωta·₂ω₂CtoCαtsCwadα·aμChatαoωC
aωdCiα·atαoωQC2017OCT[OCUUYYPUUZ[ 6

1437 XVPU_Cnωvαt₂dCuap₂r_Ckμ₂xαbμ₂CqhisCjωabμ₂dCbyCtykyQC2017OCW[OCZ]VPZ]Y 17

1436 j₃₃₂·tCo₃Cpr₂Pa−−r₂−atαoωCαωC·oωβu−at₂dCpoμyπ₂rCsoμutαoωCoωCp₂r₃orπaω·₂Co₃C
dακ₂topyrroμopyrroμ₂Pbas₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2017OCTWXOCUZSPUZY 7

1435 j₃₃₂·tsCo₃Ciα₂μ₂·trα·Crat₂rαaμOCmrixCqay₂rOCaωdChhaωω₂μCq₂ω−thCoωCth₂Cu₂r₃orπaω·₂Co₃Cth₂C
u₂ryμ₂ω₂dααπαd₂Pgas₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2017OCUOCUXXUPUXYS 10

1434 g₂ω·hπarκαω−C·aμ·uμatαoωsCo₃Csp₂·traμCd₂ωsαtα₂sC₃orCth₂Cdαa−oωaμCaωdCωoωdαa−oωaμC₂x·αtoωPphoωoωC
·oupμαω−Co₃Ct₂tra·₂ω₂C·rystaμQC2017OCY[TOCZPTX 3

Citation Report

28



1433 fCq₂wαsPf·αdCroωopoμarClat₂Ciα₂μ₂·trα·C₃orCfμμPnωκβ₂tPurαωt₂dCmα−hμyCgαasPxtr₂ssCxtabμ₂Ctr−aωα·C
yraωsαstorsQC2017OCVOCTZSSSU] 16

1432 fμκyμat₂dCx₂μ₂ωoph₂ω₂Pgas₂dCqadd₂rPyyp₂Croωoπ₂rsCvαaCaCka·αμ₂Cwout₂C₃orCmα−hPu₂r₃orπaω·₂C
yhαωPkαμπCyraωsαstorCfppμα·atαoωsQC2017OCTV]OC[XXUP[XYT 80

1431 tr−aωα·Cuow₂rCjμ₂·troωα·s_CyraωsαstorCtp₂ratαoωCαωCth₂CκfR·πCw₂−απ₂QC2017OCZOCWWZTV 31

1430 i₂μay₂dCphas₂Cs₂paratαoωCαωC−rowthCo₃Cor−aωα·Cs₂πα·oωdu·torCbμ₂ωdsCwαthCμαπαt₂dCαωt₂rπαxαω−QC
2017OCTTOCTYSSWU[ 1

1429 r₂taμPoxαd₂Cassαst₂dCsur₃a·₂Ctr₂atπ₂ωtCo₃Cpoμyαπαd₂C−at₂CαωsuμatorsC₃orChα−hPp₂r₃orπaω·₂Cor−aωα·C
thαωP₃αμπCtraωsαstorsQC2017OCT]OCTXXUTPTXXU] 9

1428 iακ₂topyrroμopyrroμ₂PuorphyrαωCgas₂dChoωβu−at₂dCuoμyπ₂rsC₃orCfπbαpoμarCkα₂μdPj₃₃₂·tCyraωsαstorsQC
2017OCTUOCT[YTPT[YW 9

1427 iακ₂topyrroμopyrroμ₂Pgas₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rCwαthCgothCmydrophobα·CfμκyμCaωdCmydrophαμα·C
y₂tra₂thyμ₂ω₂Clμy·oμChhaαωsC₃orCroωoμay₂rCyraωsαstorCaωdCx₂ωsαω−Cfppμα·atαoωQC2017OCVOCTZSSTUS 24

1426 xoμutαoωP−rowωCuωαdαr₂·tαoωaμμyCorα₂ωt₂dC·rystaμμαω₂CthαωC₃αμπsCo₃CaCzPshap₂dCthα₂ωoa·₂ω₂Pbas₂dC
s₂πα·oωdu·torC₃orChα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2017OCXOCX[ZUPX[ZY 16

1425 i₂−radatαoωCuro·₂ssCαωCu₂ωta·₂ω₂Pgas₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCjvaμuat₂dCbyC
yhr₂₂Py₂rπαωaμChapa·αtaω·₂P{oμta−₂Cr₂asur₂π₂ωtsQC2017OCUOCTUYZPTUZU 2

1424 xoμutαoωCuro·₂ssαω−CwαthCaCloodCxoμv₂ωtCfddαtαv₂C₃orCmα−hμyCw₂μαabμ₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsQC
2017OCTUTOCTV]VSPTV]VZ 27

1423 sPhhaωω₂μC“αω·Ctxαd₂Csaωowαr₂_u₂ryμ₂ω₂Ciααπαd₂Cgμ₂ωdCtr−aωα·CyhαωCkαμπCyraωsαstorsQC2017OCXOCVYZPVZT 3

1422 tr−aωα·CsoμarC·₂μμsCpro·₂ss₂dC₃roπC−r₂₂ωCsoμv₂ωtsQC2017OCXOCW]PXW 56

1421 uoμyπ₂rsCgas₂dCoωCg₂ωzodαpyrroμαdoω₂CaωdCsaphthodαpyrroμαdoω₂CwαthCqat₂ωtCmydro−₂ωPgoωdαω−C
oωCth₂CraαωChhaαωQC2017OCUT[OCTYSSYTZ 27

1420 mα−hCp₂r₃orπaω·₂CaωdCstabμ₂Cωaphthaμ₂ω₂Cdααπαd₂Cbas₂dCωCP·haωω₂μCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC
byCpoμy₂thyμ₂ωαπαω₂Cdopαω−QC2017OCTWUOCVUVPVU] 14

1419 xtru·turaμCaωdCoptα·aμCprop₂rtα₂sCo₃CaCp₂ryμ₂ω₂Cbαsαπαd₂CαωCaqu₂ousCπ₂dαaQC2017OCY[VOCWXWPWX[ 6

1418 fCuωα₃α₂dCuωd₂rstaωdαω−Co₃C·har−₂CtraωsportCαωCor−aωα·Cs₂πα·oωdu·tors_Cth₂Cαπportaω·₂Co₃C
att₂ωuat₂dCd₂μo·aμαzatαoωC₃orCth₂C·arrα₂rsQC2017OCWOCYS[PYT[ 118

1417 yhα₂ωo”VOWPb—thαoph₂ω₂Pgas₂dCsov₂μCxπaμμProμ₂·uμ₂Ctpto₂μ₂·troωα·Crat₂rαaμsQC2017OCXSOCTVWUPTVXS 113

1416 rorphoμo−yChoωtroμCαωCkαμπsCo₃Cnsoαωdα−oCuoμyπ₂rsCbyCxαd₂PhhaαωCaωdCroμ₂·uμarC}₂α−htCj₃₃₂·tsQC
2017OC]OCTVVXZPTVVY[ 18

(2017-2017)

29



1415 iαr₂·tCaryμatαoωCpoμyπ₂rαzatαoωCo₃Casyππ₂trα·Cpushâ��puμμCaryμChaμαd₂sQC2017OC[OCUWV[PUWWT 12

1414 fμμPprαωt₂dCthαωP₃αμπCtraωsαstorsC₃roπCω₂tworκsCo₃CμαquαdP₂x₃oμαat₂dCωaωosh₂₂tsQC2017OCVXYOCY]PZV 301

1413 jωhaω·αω−Cth₂Cr₂·haωα·aμCiurabαμαtyCo₃CaωCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorCthrou−hCaC
kμuoro₂μastoπ₂rCxubstrat₂CwαthCaChrossμαωκαω−Pnωdu·₂dCx₂μ₃P}rαωκμ₂dCxtru·tur₂QC2017OCVOCTYSSWZZ 18

1412 mα−hPp₂r₃orπaω·₂CsoμutαoωPpro·₂ss₂dCor−aωα·CthαωP₃αμπCtraωsαstorsCbas₂dCoωCaCsoμubμ₂CisyyC
d₂rαvatαv₂QC2017OCWYOCY[PZY 8

1411 nωt₂r₃a·₂Pr₂dαat₂dCx₂μ₃Pfss₂πbμyCαωCnωκβ₂tCurαωtαω−Co₃Cxαω−μ₂PhrystaμCtr−aωα·Cx₂πα·oωdu·torCkαμπsQC
2017OCTUTOC[Z]YP[[SV 17

1410 xur₃a·₂Cnω₃us₂dCnωt₂rp₂ω₂tratαω−Cs₂tworκCasClat₂Ciα₂μ₂·trα·C₃orCmα−hCu₂r₃orπaω·₂CyhαωCkαμπC
yraωsαstorsQC2017OCVSUOCTYSSXYU 4

1409 hurr₂ωtCxtatusCaωdCtpportuωαtα₂sCo₃Ctr−aωα·CyhαωPkαμπCyraωsαstorCy₂·hωoμo−α₂sQC2017OCYWOCT]SYPT]UT 152

1408 nωt₂r₃a·₂Ciopαω−C₃orCthπα·Ctr−aωα·Cx₂πα·oωdu·torChoωta·tsCzsαω−Cx₂μ₃Pfμα−ω₂dCuoμy₂μ₂·troμyt₂C
houωt₂rαoωCroωoμay₂rQC2017OCUZOCTYSYU]T 22

1407 {aporPphas₂Csyωth₂sαsCo₃CsubPTXCωπChybrαdC−at₂Cdα₂μ₂·trα·sC₃orCor−aωα·CthαωC₃αμπCtraωsαstorsQC2017OCXOCWWYVPWWZS13

1406
mα−hμyCsoμubμ₂CsπaμμPπoμ₂·uμ₂Cor−aωα·Cs₂πα·oωdu·torCwαthCtrαh₂xyμsαμyμoxyCsαd₂C·haαωC₃orC
hα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCwαthCπobαμαtyCo₃CupCtoCVQTS´ ·πCUC´ {Câ��TCsCâ��TQC2017OC
TWUOCTZPUV

19

1405 j₃₃α·α₂ωtCg₂ωzodαthαoph₂ω₂Rg₂ωzothαadαazoμ₂Pgas₂dCωPhhaωω₂μChhar−₂Cyraωsport₂rsQC2017OC[UOCTTSXPTTTT 6

1404 zω₂xp₂·t₂dCμ₂ω−thCd₂p₂ωd₂ω·₂Co₃C₂x·αt₂dPstat₂C·har−₂Ctraωs₃₂rCdyωaπα·sC₃orCsur₃a·₂P·oω₃αω₂dC
p₂ryμ₂ω₂dααπαd₂C₂ωs₂πbμ₂sQC2017OCWOCWVZPWWT 5

1403 xtabμ₂CaπbαpoμarCor−aωα·â��αωor−aωα·Ch₂t₂roβuω·tαoωC₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCαωv₂rt₂rsCwαthChytopC
αωt₂rμay₂rQC2017OCZOCX]YYPX]Y] 11

1402 j₃₃₂·tsCo₃C−at₂Cdα₂μ₂·trα·Csur₃a·₂Cπodα₃α·atαoωCoωCphototraωsαstorsCwαthCpoμyπ₂rPbμ₂ωd₂dC
b₂ωzothα₂ωo”UOVPb—b₂ωzothαoph₂ω₂Cs₂πα·oωdu·torCthαωC₃αμπsQC2017OCWWOCUXVPUYU 6

1401 uhotoαωdu·₂dCw₂·ov₂ryCo₃Ctr−aωα·CyraωsαstorCr₂πorα₂sCwαthCuhotoa·tαv₂Ckμoatαω−Plat₂C
nωt₂rμay₂rsQC2017OC]OCTTZX]PTTZY] 56

1400 m₂pta·₂ω₂_Chhara·t₂rαzatαoωCαωCxoμutαoωOCαωCth₂CxoμαdCxtat₂OCaωdCαωCkαμπsQC2017OCTV]OCWWVXPWWWU 77

1399 iαr₂·tCh₂t₂roaryμatαoωCpoμyπ₂rαzatαoω_C−uαd₂μαω₂sC₃orCd₂₃₂·tP₃r₂₂C·oωβu−at₂dCpoμyπ₂rsQC2017OC[OCV]TVPV]UX 52

1398 iαr₂·tCaryμatαoωCpoμy·oωd₂ωsatαoωCo₃C˛†Puωprot₂·t₂dC·haμ·o−₂ωCh₂t₂roμ₂sCuωd₂rCphosphαω₂P₃r₂₂C
·oωdαtαoωsQC2017OCTTVOCUTWPUUS 13

Citation Report

30



1397
mα−hPu₂r₃orπaω·₂OCfαrPxtabμ₂Ckα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCm₂t₂roatoπPxubstαtut₂dC
saphthaμ₂ω₂dααπαd₂Pg₂ωzothαadαazoμ₂Chopoμyπ₂rsCjxhαbαtαω−Czμtrahα−hCjμ₂·troωCrobαμαtyCupCtoC[QXC
·πC{CsQCAdvanced MaterialsOC2017OCU]OCTYSUWTS

24 158

1396 fωCnωκβ₂tPurαωt₂dOCzμtraμowC{oμta−₂OCkμ₂xαbμ₂Ctr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorQC2017OCUOCTYSSUTU 46

1395 qowPvoμta−₂CisyyPbas₂dCthαωP₃αμπCtraωsαstorsCaωdCαωv₂rt₂rsC₃orC₃μ₂xαbμ₂C₂μ₂·troωα·sQC2017OCTZWOCVXPV] 5

1394 yuωαω−Cth₂C₂μ₂·trα·aμCp₂r₃orπaω·₂Co₃Cπ₂taμCoxαd₂CthαωP₃αμπCtraωsαstorsCvαaCdα₂μ₂·trα·Cαωt₂r₃a·₂CtrapC
passαvatαoωCaωdC−rad₂dC·haωω₂μCπoduμatαoωCdopαω−QC2017OCXOCTUSYPTUTX 9

1393 mα−hCop₂ratαoωaμCaωdC₂ωvαroωπ₂ωtaμCstabαμαtyCo₃Chα−hPπobαμαtyC·oωβu−at₂dCpoμyπ₂rC₃α₂μdP₂₃₃₂·tC
traωsαstorsCthrou−hCth₂Cus₂Co₃Cπoμ₂·uμarCaddαtαv₂sQC2017OCTYOCVXYPVYU 276

1392 jμ₂·trα·C₃α₂μdCαωdu·₂dC₃₂rro₂μ₂·trα·Psur₃a·₂Cπodα₃α·atαoωC₃orChα−hCπobαμαtyCor−aωα·C₃α₂μdC₂₃₃₂·tC
traωsαstorsQC2017OCWUOC[PTU 8

1391 xαπuμatαω−C·har−₂CtraωsportCαωCor−aωα·Cs₂πα·oωdu·torsCaωdCd₂vα·₂s_CaCr₂vα₂wQC2017OC[SOCSUYXSU 44

1390 jωhaω·₂dCaωdCfωαsotropα·Chhar−₂CyraωsportCαωCuoμyπ₂rPgas₂dCyhαωPkαμπCyraωsαstorsCbyCluαdαω−C
uoμyπ₂rClrowthQC2017OCTZOCYU]PYVY 5

1389 j₃₃α·α₂ωtCroduμarCxyωth₂sαsCo₃Cxubstαtut₂dCgorazaroωaphthaμ₂ω₂QC2017OCVYOCUWZ]PUW[U 28

1388 yh₂C·orr₂μatαoωsCo₃Cth₂C₂μ₂·troωα·Cstru·tur₂CaωdC₃αμπC−rowthCo₃C
UOZPdαo·ty”T—b₂ωzothα₂ωo”VOUPb—b₂ωzothαoph₂ω₂CKh[PgygyLCoωCxαtQC2017OCT]OCTYY]PTYZY 24

1387 j₃₃₂·tsCo₃Cx₂μ₂ωαuπCftoπsCoωC”T—g₂ωzo·haμ·o−₂ωoph₂ωo”VOUPb—”T—b₂ωzo·haμ·o−₂ωoph₂ω₂Pbas₂dC
tr−aωα·Cx₂πα·oωdu·torsQC2017OCWYOCVWXPVWZ 9

1386 xour·₂Plat₂dCyraωsαstorsCgas₂dCoωCxoμutαoωCuro·₂ss₂dCxαμα·oωCsaωowαr₂sC₃orCqowCuow₂rC
fppμα·atαoωsQC2017OCVOCTYSSUXY 12

1385 yhαoph₂ω₂Pgas₂dCtr−aωα·Cx₂πα·oωdu·torsQC2017OCVZXOC[W 50

1384 gaωdCyraωsportCaωdCyrappαω−CαωCiαdod₂·yμ”T—b₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂Curob₂dCbyC
y₂rah₂rtzCxp₂·tros·opyQC2017OC[OCXWWWPXWW] 6

1383 j₃₃₂·tCo₃CioωorCguαμdαω−Cgμo·κsCoωCth₂Chhar−₂Pyraωs₃₂rChhara·t₂rαstα·sCo₃C
iακ₂topyrroμopyrroμ₂Pgas₂dCioωorPf··₂ptorPyyp₂Cx₂πα·oωdu·tαω−Chopoμyπ₂rsQC2017OC]OCV]XSUPV]XTS 20

1382 uursuαω−Cuoμyπ₂rCiα₂μ₂·trα·Cnωt₂r₃a·αaμCj₃₃₂·tCαωCtr−aωα·CyraωsαstorsC₃orCuhotos₂ωsαω−Cu₂r₃orπaω·₂C
tptαπαzatαoωQC2017OCWOCTZSSWWU 40

1381 zμtraPhα−hCπobαμαtyCαωCd₂₃₂·tP₃r₂₂CpoμyKVPh₂xyμthαoph₂ω₂PUOXPdαyμLC₃α₂μdP₂₃₃₂·tCtraωsαstorsCthrou−hC
supraPπoμ₂·uμarCaμα−ωπ₂ωtQC2017OCXTOC]WPTSU 20

1380 kμuorαωatαoωCo₃Cioωorâ��f··₂ptorChopoμyπ₂rCf·tαv₂Cqay₂rsCjωhaω·₂sChhar−₂Crobαμαtα₂sCαωCyhαωPkαμπC
yraωsαstorsQC2017OCYOCTTYUPTTYZ 14

(2017-2017)

31



1379 mα−hCπobαμαtyCsoμutαoωPpro·₂ss₂dCh[PgygyCor−aωα·CthαωP₃αμπCtraωsαstorsCvαaCz{Pozoω₂Cαωt₂r₃a·₂C
πodα₃α·atαoωQC2017OCXOCTSYXUPTSYX] 31

1378 gαωaryCgμ₂ωdsCo₃Cuoμyαπαd₂CaωdCg₂ωzothα₂ωob₂ωzothαoph₂ω₂C₃orCmα−hPu₂r₃orπaω·₂C
xoμutαoωPuro·₂ss₂dCtr−aωα·CuhototraωsαstorsQC2017OCVOCTZSSU[W 14

1377 nωCxαtuCln}f‘xCfωaμysαsCo₃Cxoμv₂ωtCaωdCfddαtαv₂Cj₃₃₂·tsCoωCuygZCyhαωCkαμπCrα·rostru·tur₂CjvoμutαoωC
durαω−CxpαωChoatαω−QCAdvanced MaterialsOC2017OCU]OCTZSV]VV 24 60

1376 mα−hPu₂r₃orπaω·₂Ckα₂μdPj₃₃₂·tCyraωsαstorCgas₂dCoωCsov₂μChoωβu−at₂dC
uPoPkμuoroPpPaμκoxyph₂ωyμPxubstαtut₂dCuoμyπ₂rsCbyClraphdαyω₂Ciopαω−QC2017OCTUTOCUVVSSPUVVSY 14

1375 mα−hμyChrystaμμαω₂Ch[PgygyCyhαωPkαμπCyraωsαstorsCbyCqat₂raμCmoπoPjpαtaxαaμClrowthCoωCurαωt₂dC
y₂πpμat₂sQCAdvanced MaterialsOC2017OCU]OCTZSV[YW 24 59

1374 j₃₃₂·tsCo₃Cgαthαoph₂ω₂Cnπαd₂CkusαoωCoωCth₂Ci₂vα·₂Cu₂r₃orπaω·₂Co₃Ctr−aωα·CyhαωPkαμπCyraωsαstorsC
aωdCfμμPuoμyπ₂rCxoμarCh₂μμsQC2017OCTU]OCTXXSYPTXXTS 13

1373 j₃₃₂·tsCo₃Cgαthαoph₂ω₂Cnπαd₂CkusαoωCoωCth₂Ci₂vα·₂Cu₂r₃orπaω·₂Co₃Ctr−aωα·CyhαωPkαμπCyraωsαstorsC
aωdCfμμPuoμyπ₂rCxoμarCh₂μμsQC2017OCXYOCTXVSWPTXVS[ 119

1372 kμ₂xαbμ₂OCtraωspar₂ωtCaωdChα−hCdα₂μ₂·trα·P·oωstaωtC₃μuoropoμyπ₂rPbas₂dCωaωo·oπposαt₂sCwαthCaC
₃μuorαd₂P·oωstru·t₂dCαωt₂r₃a·αaμCstru·tur₂QC2017OCXOCTTWSVPTTWTS 22

1371 fπbαpoμarCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCaCiuaμPkuω·tαoωOCzμtrathαωCaωdCmα−hμyC
hrystaμμαω₂CUO]Pdαd₂·yμdαωaphtho”UOVPb_UdOVdP₃—thα₂ωo”VOUPb—thαoph₂ω₂CKhTSPisyyLCqay₂rQC2017OCVOCTZSSUY[ 13

1370 uuμμαω−CwαthCth₂Cu₂ωta₃μuorosuμ₃aωyμCf··₂ptorCαωCuushPuuμμCiy₂sQC2017OC[UOCTTSS[PTTSUS 33

1369 fsyππ₂trα·Choωβu−at₂dCroμ₂·uμ₂sCgas₂dCoωC”T—g₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂C₃orC
mα−hProbαμαtyCtr−aωα·CyhαωPkαμπCyraωsαstors_Cnω₃μu₂ω·₂Co₃CfμκyμChhaαωCq₂ω−thQC2017OC]OCVXWUZPVXWVY 44

1368 saphthaμ₂ω₂CgαsKWO[PdαaπαωoPTOXPdα·arboxyμLaπαd₂Cguαμdαω−Cgμo·κC₃orCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC
2017OCTV]OCTWVXYPTWVX] 30

1367 mα−hPyhrou−hputCnπa−₂CfωaμysαsCo₃CkαbrαμμarCrat₂rαaμs_CfChas₂CxtudyCoωCuoμyπ₂rCsaωo₃αb₂rCua·καω−OC
fμα−ωπ₂ωtOCaωdCi₂₃₂·tsCαωCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsQC2017OC]OCVYS]SPVYTSU 18

1366 yh₂Cj₃₃₂·tsCo₃ChrystaμμαωαtyCoωChhar−₂CyraωsportCaωdCth₂Cxtru·tur₂Co₃Cx₂qu₂ωtαaμμyCuro·₂ss₂dC
kWyhsvPiop₂dChoωβu−at₂dCuoμyπ₂rCkαμπsQC2017OCUZOCTZSUYXW 139

1365 x·r₂₂ωCprαωt₂dCdα−αtaμC·αr·uαtsCbas₂dCoωCv₂rtα·aμCor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsQC2017OCUOCSWXSS[ 24

1364 qoω−Praω−₂Cord₂rαω−Co₃C·oπposαt₂sC₃orCor−aωα·C₂μ₂·troωα·s_CynuxPp₂ωta·₂ω₂Csαω−μ₂C·rystaμsCwαthC
αω·orporat₂dCωaωoP₃αb₂rsQC2017OCU[OCUTUTPUTUW 17

1363 fCμat₂ωtCpα−π₂ωtCstrat₂−yC₃orCrobustCa·tαv₂Cμay₂rsCαωCsoμutαoωPpro·₂ss₂dOC·oπpμ₂π₂ωtaryCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2017OCXOCTTXUUPTTXVT 9

1362 nωv₂stα−atαoωCo₃Cth₂Csour·₂PdraαωC₂μ₂·trod₂sRth₂Ca·tαv₂Cμay₂rC·oωta·tP₂₃₃₂·tCoωCth₂Cp₂r₃orπaω·₂Co₃C
or−aωα·CphototraωsαstorQC2017OCUVVOCX[PYU 2

Citation Report

32



1361 j₃₃₂·tCo₃CdoωorCtoCa··₂ptorCratαoCoωC₂μ₂·tro·h₂πα·aμCaωdCsp₂·tros·opα·Cprop₂rtα₂sCo₃C
oμα−oaμκyμthαoph₂ω₂CTOVOWPoxadαazoμ₂Cd₂rαvatαv₂sQC2017OCT]OCVSUYTPVSUZY 19

1360 yhαoph₂ω₂Pyhαazoμ₂Pgas₂dCx₂πα·oωdu·tαω−Chopoμyπ₂rsC₃orCmα−hPu₂r₃orπaω·₂Cuoμyπ₂rCkα₂μdPj₃₃₂·tC
yraωsαstorsQC2017OC]OCV[ZU[PV[ZVY 7

1359 tr−aωα·Ciαod₂Cw₂·tα₃α₂rsCgas₂dCoωCaCmα−hPu₂r₃orπaω·₂Choωβu−at₂dCuoμyπ₂rC₃orCaCs₂arPkα₂μdC
jω₂r−yPmarv₂stαω−Chαr·uαtQCAdvanced MaterialsOC2017OCU]OCTZSVZ[U 24 20

1358 vuasαPqay₂rPbyPqay₂rClrowthCo₃Cu₂ωta·₂ω₂CoωCmtulCaωdCfuCxur₃a·₂sQC2017OCTUTOCUXSWVPUXSXT 4

1357 lrowthOC·hara·t₂rαzatαoωOCaωdCthαωC₃αμπCtraωsαstorCappμα·atαoωCo₃ChmVsmVubnVCp₂rovsκαt₂CoωC
poμyπ₂rα·C−at₂Cdα₂μ₂·trα·Cμay₂rsQC2017OCZOCW]VXVPW]VYS 18

1356 x₂μ₃Pass₂πbμyCo₃Cdoωorâ��a··₂ptorCs₂πα·oωdu·tαω−Cpoμyπ₂rsCαωCsoμutαoωCthαωC₃αμπs_CaCπoμ₂·uμarC
dyωaπα·sCsαπuμatαoωCstudyQC2017OCXOC]YSUP]YTS 3

1355 j₃₃₂·tCo₃Ch₂t₂roatoπCKxRx₂LCβu−−μαω−CαωCdoωorâ��a··₂ptorâ��doωorCKiâ��fâ��iLC₃us₂dCsyst₂πs_Csyωth₂sαsC
aωdC₂μ₂·tro·h₂πα·aμCpoμyπ₂rαzatαoωQC2017OCWTOCTTXY[PTTXZX 19

1354 w₂·₂ωtCfdvaω·₂sCαωChoωβu−at₂dCkuraωsQC2017OCUVOCTWYZSPTWYZX 43

1353 nπprov₂dCu₂r₃orπaω·₂CαωCωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCvαaCuoμy₂μ₂·troμyt₂Pr₂dαat₂dC
nωt₂r₃a·αaμCiopαω−QC2017OCVOCTZSST[W 13

1352 iα−αtaμCpow₂rCaωdCp₂r₃orπaω·₂CaωaμysαsCo₃Cαωκβ₂tCprαωt₂dCrαω−Cos·αμμatorsCbas₂dCoωC₂μ₂·troμyt₂P−at₂dC
oxαd₂C₂μ₂·troωα·sQC2017OCTTTOCTSUTSV 36

1351 uoμyPxαPgas₂dCuhysα·aμCzω·μoωabμ₂Ckuω·tαoωsQC2017OCUXOCVUSZPVUTZ 2

1350 jvaμuatαoωCo₃CKjLPTOUPdαK₃uraωPUPyμL₂th₂ω₂CasCbuαμdαω−CuωαtCαωCdακ₂topyrroμopyrroμ₂Caμt₂rωatαω−C
·opoμyπ₂rsC₃orCtraωsαstorsQC2017OC[OCYT[TPYT[Z 17

1349 lrowthOCxtru·tur₂OCaωdCfωαsotropα·Ctptα·aμCurop₂rtα₂sCo₃Ciα₃μuoroPaωthradαthαoph₂ω₂CyhαωCkαμπsQC
2017OCTUTOCUTSTTPUTSTZ 7

1348 mα−hCu₂r₃orπaω·₂Ckμ₂xαbμ₂Csoωvoμatαμ₂Cr₂πoryCgas₂dCoωC{₂rtα·aμCtr−aωα·CyhαωCkαμπCyraωsαstorQC
2017OCUZOCTZSVXWT 82

1347 zμtrahα−hCπobαμαtyCaωdC₂₃₃α·α₂ωtC·har−₂Cαωβ₂·tαoωCαωCπoωoμay₂rCor−aωα·CthαωP₃αμπCtraωsαstorsCoωCboroωC
ωαtrαd₂QC2017OCVOC₂TZSTT[Y 115

1346 mα−hPu₂r₃orπaω·₂CgottoπPhoωta·tCtr−aωα·CyhαωPkαμπCyraωsαstorsCbyCnπprovαω−Cth₂Cqat₂raμChoωta·tQC
2017OCVOCTZSSTU[ 7

1345 xp₂·αaμCphotophysα·aμCprop₂rtα₂sCo₃CpoμyKUOTTPdαquαωoxaμαωopyr₂ω₂LsQC2017OCVXOCTS]ZPTTS] 4

1344 xyππ₂tryCgr₂aκαω−CαωCxαd₂ChhaαωsCq₂adαω−CtoCrαx₂dCtrα₂ωtatαoωsCaωdCnπprov₂dChhar−₂CyraωsportC
αωCnsoαωdα−oPaμtPgαthαoph₂ω₂Cgas₂dCuoμyπ₂rCyhαωCkαμπsQC2017OC]OCUXWUYPUXWVV 46

(2017-2017)

33



1343 sov₂μCvαωyμ₂ω₂Pbrαd−₂dCdoωorâ��a··₂ptorC·opoμyπ₂rs_Csyωth₂sαsOC·hara·t₂rαzatαoωOCprop₂rtα₂sCaωdC
₂₃₃₂·tCo₃C·yaωoCsubstαtutαoωQC2017OCTOCUTSVPUTTS 1

1342 nsoαωdα−oPgas₂dCuoμyπ₂rsCwαthCxπaμμCj₃₃₂·tαv₂Crass₂sC₃orCmα−hProbαμαtyCfπbαpoμarCkα₂μdPj₃₃₂·tC
yraωsαstorsQCAdvanced MaterialsOC2017OCU]OCTZSUTTX 24 91

1341 yaπαω−Chhar−₂CyraωsportCαωCx₂πα·oωdu·tαω−Cuoμyπ₂rsCwαthCgraω·h₂dCfμκyμCxαd₂ChhaαωsQC2017OCUZOCTZST]ZV 59

1340 fωCaroπatα·Caπαω₂P·oωtaαωαω−Cpoμyπ₂rCasCaωCaddαtαv₂CtoCaπbαpoμarCpoμyπ₂rCs₂πα·oωdu·torC
r₂aμαzαω−CuωαpoμarCωPtyp₂C·har−₂CtraωsportQC2017OCW]OCWSYPWTW 6

1339 tr−aωα·Cmα−hCjμ₂·troωCrobαμαtyCyraωsαstorsCw₂aμαz₂dCbyCUiCjμ₂·troωClasQCAdvanced MaterialsOC2017OC
U]OCTZSUWUZ 24 12

1338 fωC₂₃₃α·α₂ωtCstrat₂−yC₃orCd₂sα−ωαω−CaπbαpoμarCor−aωα·Cs₂πα·oωdu·torCπat₂rαaμ_Cnωtrodu·αω−C
d₂hydro−₂ωat₂dCphosphorusCatoπsCαωtoCp₂ωta·₂ω₂C·or₂QC2017OCY[WOCWSUPWS[ 3

1337
iPfTPiPfUCga·κboω₂Cxtrat₂−yC₃orCg₂ωzobαsthαadαazoμ₂Cgas₂dCωPhhaωω₂μCtr−aωα·Cyraωsαstors_C
hμarα₃yαω−Cth₂Cx₂μ₂ωαuπPxubstαtutαoωCj₃₃₂·tCoωCth₂Croμ₂·uμarCua·καω−CaωdChhar−₂CyraωsportC
urop₂rtα₂sCαωCjμ₂·troωPi₂₃α·α₂ωtCuoμyπ₂rsQC2017OCUZOCTZSTW[Y

35

1336 wooπPy₂πp₂ratur₂Curo·₂ssαω−Co₃Curαωt₂dCtxαd₂CkjysCzsαω−Czμtravαoμ₂tCuhotoωα·Churαω−QC2017OCVOCTYSSWZY 23

1335 w₂μatαoωCb₂tw₂₂ωCnωt₂r₃a·αaμCgaωdPg₂ωdαω−CaωdCjμ₂·troωα·Curop₂rtα₂sCαωCtr−aωα·Cx₂πα·oωdu·torC
u₂ωta·₂ω₂QC2017OCVOCTZSSTVY 8

1334 jμ₂·trα·aμCprop₂rtα₂sCaωdCappμα·atαoωsCo₃C−raph₂ω₂OCh₂xa−oωaμCboroωCωαtrαd₂CKhPgsLOCaωdC
−raph₂ω₂RhPgsCh₂t₂rostru·tur₂sQC2017OCUOCYPVW 188

1333 j₃₃₂·tsCo₃CmuπαdαtyCaωdCy₂πp₂ratur₂CoωCtraω−₂Ciy₂Pgas₂dCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsC
kabrα·at₂dCatCiα₃₃₂r₂ωtClravαtyQC2017OCWYOCYX[[PYX]W 10

1332 xαμaαωda·₂ωodαthαoph₂ω₂Cbas₂dCor−aωα·Cs₂πα·oωdu·torC₃orChα−hCp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2017OCTWYOCXUSPXU[ 3

1331 fμμCsoμutαoωPpro·₂ss₂dCπα·roPstru·tur₂dC₃μ₂xαbμ₂C₂μ₂·trod₂sC₃orCμowP·ostCμα−htP₂παttαω−Cpr₂ssur₂C
s₂ωsorsC₃abrα·atαoωQC2017OCZOCY]UT 9

1330 w₂aμPtαπ₂Cstora−₂Co₃Cth₂rπaμCsα−ωaμsCαωCor−aωα·Cπ₂πoryCwαthC₃μoatαω−C·or₂â��sh₂μμCωaωopartα·μ₂sQC
2017OCXOC[WTXP[WUV 16

1329 w₂·₂ωtCpro−r₂ssCαωCth₂Cd₂v₂μopπ₂ωtCo₃CωPtyp₂Cor−aωα·Cs₂πα·oωdu·torsC₃orCor−aωα·C₃α₂μdC₂₃₃₂·tC
traωsαstorsQC2017OCXOC[YXWP[Y[T 274

1328 nω·r₂as₂dCπobαμαtyCaωdCoωRo₃₃CratαoCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCusαω−CμowP·ostC
−uaωαω₂Pp₂ωta·₂ω₂Cπuμtαμay₂rsQC2017OCTTTOCSWVVST 10

1327 nωv₂rt₂rC·αr·uαtsCoωC₃r₂₂staωdαω−C₃μ₂xαbμ₂Csubstrat₂Cusαω−C“ωtCωaωopartα·μ₂sC₃orC·ostP₂₃₃α·α₂ωtC
₂μ₂·troωα·sQC2017OCTVZOCTYPUT 7

1326 qab₂μPkr₂₂Ciαr₂·tCjμ₂·trα·aμCi₂t₂·tαoωCo₃CaCmαstαdαω₂Pwα·hCurot₂αωCwαthCxubPk₂πtoπoμarCx₂ωsαtαvαtyC
usαω−CaωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorQC2017OCYOCWZUPWZX 25

Citation Report

34



1325 xyωth₂sαsOC·hara·t₂rαzatαoωOCaωdCprop₂rtα₂sCo₃Csαμα·oωCKn{LC·oπpouωdsC·oωtaαωαω−CsOsJPsyππ₂trα·aμμyC
aμκyμCsubstαtut₂dCTOVPdακ₂tαπαω₂Cμα−aωdsCaωdCth₂αrCpot₂ωtαaμCasCh{iCpr₂·ursorCπat₂rαaμQC2017OCT]UOCTUTUPTUT[

1324 i₂t₂rπαωatαoωCo₃Cxur₃a·₂Cw₂·oπbαωatαoωC{₂μo·αtα₂sCatChoωta·tsCαωCtr−aωα·Cx₂πα·oωdu·torCi₂vα·₂sC
zsαω−Cnωβ₂·t₂dCharrα₂rCw₂s₂rvoαrsQC2017OCTT[OCSZYYST 22

1323 hoωtroμμαω−Cop₂ωPsh₂μμCμoadαω−CαωCωorborω₂ω₂Pbas₂dCradα·aμCpoμyπ₂rsCπoduμat₂sCth₂CsoμαdPstat₂C
·har−₂CtraωsportC₂xpoω₂ωtαaμμyQC2017OCXXOCTXTYPTXUX 16

1322 iαr₂·tCsyωth₂sαsCo₃Cpoμyaroπatα·C·haαωsCo₃Ctrαb₂ωzop₂ωtaph₂ω₂C·opoμyπ₂rsCthrou−hC
·y·μod₂hydro−₂ωatαoωCo₃Cth₂αrCpoμyPt₂traph₂ωyμb₂ωz₂ω₂Cpr₂·ursorsQC2017OCXXOCVXYXPVXZU 2

1321 kμ₂xαbμ₂CqowPuow₂rCtr−aωα·Choπpμ₂π₂ωtaryCnωv₂rt₂rCgas₂dCoωCqowPCG{κ}GCuoμyπ₂rCiα₂μ₂·trα·QC2017OC
V[OCTWYTPTWYW 5

1320 nπprovαω−Cjμ₂·trα·aμCxtabαμαtyCaωdCnd₂aμαtyCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCbyCth₂CfddαtαoωCo₃C
kuμμ₂r₂ω₂s_Czωd₂rstaωdαω−Cth₂C}orκαω−Cr₂·haωαsπQC2017OCUZOCTZSTVX[ 20

1319 saωoπat₂rαaμsCpro·₂ssαω−C₃orC₃μ₂xαbμ₂C₂μ₂·troωα·sQC2017OC 1

1318 kμuorαωat₂dCiαthα₂ωyμ₂th₂ω₂â��saphthaμ₂ω₂dααπαd₂Chopoμyπ₂rsC₃orCmα−hProbαμαtyCωPhhaωω₂μC
kα₂μdPj₃₃₂·tCyraωsαstorsQC2017OCXSOCYS][PYTSZ 37

1317 sPfryμP]OTSPph₂ωaωthr₂ω₂απαω₂sCasCx·a₃₃oμdsC₃orCjxpμorαω−Csoω·ovaμ₂ωtCnωt₂ra·tαoωs_CfCxtru·turaμC
aωdChoπputatαoωaμCxtudyQC2017OCUSTZOCXX]ZPXYS] 2

1316 r₂thyμthαoωat₂dCb₂ωzo”TOUPb_WOXPbJ—dαthαoph₂ω₂s_CaCπod₂μCstudyCtoC·oωtroμCpa·καω−Cstru·tur₂sCaωdC
πoμ₂·uμarCorα₂ωtatαoωCαωCthα₂ωoa·₂ω₂Pbas₂dCor−aωα·Cs₂πα·oωdu·torsQC2017OCXVOC]X]WP]X]Z 15

1315 j₃₃₂·tCo₃Cxtru·tur₂CaωdCiαsord₂rCoωCth₂Chhar−₂CyraωsportCαωCi₂₃αω₂dCx₂μ₃Pfss₂πbμ₂dCroωoμay₂rsCo₃C
tr−aωα·Cx₂πα·oωdu·torsQC2017OCTTOC[ZWZP[ZXZ 16

1314 soωa·₂ω₂Cl₂ω₂rat₂dCbyCtωPxur₃a·₂Ci₂hydro−₂ωatαoωQC2017OCTTOC]VUTP]VU] 82

1313 xyωth₂sαsCaωdCoptα·aμCaωdC₂μ₂·tro·h₂πα·aμCprop₂rtα₂sCo₃CaCph₂ωaωthrodαthαoph₂ω₂C
K₃us₂dPbαb₂ωzo”·—thαoph₂ω₂LCd₂rαvatαv₂QC2017OCTXOCZVSUPZVSZ 4

1312 iαr₂·tCvαsuaμαzatαoωCo₃CpoμarαzatαoωCr₂v₂rsaμCo₃Cor−aωα·C₃₂rro₂μ₂·trα·Cπ₂πoryCtraωsαstorCbyCusαω−C
·har−₂Cπoduμat₂dCr₂₃μ₂·taω·₂Cαπa−αω−QC2017OCTUUOCT[XXST 2

1311
tωCth₂ChoωtroμCo₃Chhroπophor₂Ctrα₂ωtatαoωOCxupraπoμ₂·uμarCxtru·tur₂OCaωdCyh₂rπodyωaπα·C
xtabαμαtyCo₃CaωCfπphαphαμα·CuyrαdyμPyhαazoμCupoωCqat₂raμChoπpr₂ssαoωCaωdCxpa·₂rCq₂ω−thC{arαatαoωQC
2017OC]OCWWT[TPWWT]T

19

1310 hrystaμμαzatαoωCr₂·haωαsπCaωdChhar−₂Charrα₂rCyraωsportCαωCrfuqjPi₂posαt₂dChoωβu−at₂dCuoμyπ₂rC
yhαωCkαμπsQC2017OC]OCWWZ]]PWW[TS 12

1309 w₂−αor₂−uμarCgαsPuyrαdaμ”UOTOV—thαadαazoμ₂Pgas₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rC₃orCmα−hPu₂r₃orπaω·₂C
fπbαpoμarCyraωsαstorsQC2017OCTV]OCTZZVXPTZZV[ 83

1308 xαπpμα₃α₂dCrod₂μsC₃orCf··₂μ₂rat₂dCxtru·turaμCur₂dα·tαoωCo₃Choωβu−at₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC
2017OCTUTOCUYXU[PUYXV[ 9

(2017-2017)

35



1307 soωμαω₂arChoωta·tCj₃₃₂·tsCαωCxta−−₂r₂dCyhαωPkαμπCyraωsαstorsQC2017OC[OC 23

1306 mα−hChoωdu·tαvαtyCαωCaCsoωpμaωarCωPiop₂dCfπbαpoμarCx₂πα·oωdu·tαω−Cuoμyπ₂rQC2017OCU]OC]ZWUP]ZXS 35

1305 UOTOVPg₂ωzothαadαazoμ₂PXOYPdα·arboxyμα·απαd₂Pgas₂dCuoμyπ₂rCx₂πα·oωdu·torsC₃orCtr−aωα·CyhαωPkαμπC
yraωsαstorsCaωdCuoμyπ₂rCxoμarCh₂μμsQC2017OC]OCWUTYZPWUTZ[ 20

1304 sov₂μCWO[Pb₂ωzobαsthαazoμ₂C·opoμyπ₂rsCaωdCth₂αrC₃α₂μdP₂₃₃₂·tCtraωsαstorCaωdCphotovoμtaα·C
appμα·atαoωsQC2017OCXOCTT]UZPTT]VY 14

1303 iα₃μuorob₂ωzoxadαazoμ₂Pgas₂dCuoμyπ₂rCx₂πα·oωdu·torsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπC
yraωsαstorsCwαthCyuωabμ₂Chhar−₂Charrα₂rCuoμarαtyQC2017OCVOCTZSSTSS 9

1302 xyωth₂sαsCaωdCphotophysα·aμCprop₂rtα₂sCo₃Cω₂wCthrou−hPspa·₂C·oωβu−at₂dCμuπαωo−₂ωsC·oωstru·t₂dC
byC₃oμd₂dCt₂traph₂ωyμ₂th₂ω₂QC2017OCXOCTUXXVPTUXYS 14

1301 uhotoμαtho−raphyP·oπpatαbμ₂C·oω₃orπaμC₂μ₂·trod₂sC₃orChα−hPp₂r₃orπaω·₂CbottoπP·oωta·tCor−aωα·C
sαω−μ₂P·rystaμCtraωsαstorsQC2017OCXOCTUY]]PTUZSY 18

1300 jxp₂rαπ₂ωtaμCaωdCsuπ₂rα·aμCnωv₂stα−atαoωCo₃Choωta·tCiopαω−Cj₃₃₂·tsCαωCiαωaphthothα₂ωothαph₂ω₂C
yhαωPkαμπCyraωsαstorsQC2017OCTSSOCYTPY[ 1

1299 fCs₂μ₃Pass₂πbμyCtooμboxC₃orCthαoph₂ω₂Pbas₂dC·oωβu−at₂dCpoμy₂μ₂·troμyt₂s_Csur₃a·taωtsOCsoμv₂ωtCaωdC
·opoμyπ₂rαsatαoωQC2017OC]OCTZW[TPTZW]V 11

1298 froπatα·Cjxt₂ωsαoωCatCUOYPuosαtαoωsCo₃Cfωthra·₂ω₂CtowardCaωCjμ₂−aωtCxtrat₂−yC₃orCtr−aωα·C
x₂πα·oωdu·torsCwαthCj₃₃α·α₂ωtChhar−₂CyraωsportCaωdCxtroω−CxoμαdCxtat₂CjπαssαoωQC2017OCTV]OCTZUYTPTZUYW 124

1297 yh₂Croμ₂Co₃Cth₂C₂μ₂·trod₂C·oω₃α−uratαoωCoωCth₂C₂μ₂·trα·aμCprop₂rtα₂sCo₃CsπaμμPπoμ₂·uμ₂C
s₂πα·oωdu·torCthαωP₃αμπsQC2017OCW]OCTSZPTTV 14

1296 yh₂or₂tα·aμCstudyCoωC₂μ₂·troωCstru·tur₂CaωdC·har−₂CtraωsportCprop₂rtα₂sCo₃Ct₂traazap₂ωta·₂ω₂C
d₂rαvatαv₂sQC2017OCZYOCXVXPXWU 2

1295 zωα₃orπC₂μ₂·troa·tαv₂C₃αbr₂Pμακ₂Cπα·₂μμ₂Cωaωowαr₂sC₃orCor−aωα·C₂μ₂·troωα·sQC2017OC[OCTX]S] 94

1294 xtru·turaμCstabαμαtyCo₃CωaphthyμC₂ωdP·app₂dCoμα−othαoph₂ω₂sCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC
π₂asur₂dCbyC−razαω−Pαω·αd₂ω·₂C‘PrayCdα₃₃ra·tαoωCαωCop₂raωdoQC2017OCW]OCVZXPV[T 11

1293 qαωκαω−Cd₂sα−ωCaωdCprop₂rtα₂sCo₃Cpurαω₂Pbas₂dCdoωorâ��a··₂ptorC·hroπophor₂sCasCopto₂μ₂·troωα·C
πat₂rαaμsQC2017OCXOCY[]TPY[][ 14

1292 fCsyst₂πatα·CstudyCoωCπoμ₂·uμarCpμaωarαtyCaωdCiâ��fC·oω₃orπatαoωCαωCthαazoμothαazoμ₂PCaωdC
thα₂ωyμ₂ω₂vαωyμ₂ω₂Pbas₂dC·opoμyπ₂rsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2017OCXOCTSTUYPTSTVU 19

1291 raω−aω₂s₂Ctxαd₂Csaωopartα·μ₂CasCaCs₂wCpPyyp₂CiopaωtC₃orCmα−hPu₂r₃orπaω·₂Cuoμyπ₂rC
kα₂μdPj₃₃₂·tCyraωsαstorsQC2017OC]OCUWZYVPUWZZS 12

1290 hoωβu−at₂dCyrαπ₂rα·Cx·a₃₃oμdsCf··₂ssαbμ₂C₃roπCnωdoμyω₂Chy·μotrαπ₂rαzatαoωs_Cxyωth₂sαsOCxtru·tur₂sOC
aωdCjμ₂·troωα·Curop₂rtα₂sQC2017OCTV]OCTSWWZPTSWXX 37

Citation Report

36



1289 rod₂μαω−Co₃Ctr−aωα·Cu₂rπ₂abμ₂Cgas₂CyraωsαstorCgas₂dCoωCnωv₂rs₂Co₃CyraωsαstorCj₃₃α·α₂ω·yCKCG{n}°{h}GC
RCG{−}°{π}GCLQC2017OCYWOCVVXVPVVX] 4

1288 uorousCkα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCaCx₂πα·oωdu·tαv₂Cr₂taμPtr−aωα·Ckraπ₂worκQC2017OCTV]OCTVYSPTVYV 271

1287 fC·oωβu−at₂dCpoμyπ₂rCwαthChα−hCpμaωarαtyCaωdC₂xt₂ωd₂dCˇ�P₂μ₂·troωCd₂μo·aμαzatαoωCvαaCaCquαωoαdC
stru·tur₂Cpr₂par₂dCbyCshortCsyωth₂tα·Cst₂psQC2017OC[OCVYTPVYX 26

1286 QC2017OCYWOCUZ]PU[X 40

1285 hhar−₂PtraωsportCπod₂μC₃orC·oωdu·tαω−Cpoμyπ₂rsQC2017OCTYOCUXUPUXZ 316

1284 iαr₂·tCobs₂rvatαoωCo₃Cth₂Cαω₃μu₂ω·₂Co₃C·hαraμαtyCoωCth₂Cπα·rostru·tur₂Co₃Cr₂−αor₂−uμarC
poμyKVPaμκyμthαoph₂ω₂LsCatCth₂CμαquαdRsoμαdCαωt₂r₃a·₂QC2016OCXVOCTXVPTXY 5

1283 fss₂πbμyCaωdCjμ₂·troωα·Cfppμα·atαoωsCo₃ChoμμoαdaμCsaωoπat₂rαaμsQCAdvanced MaterialsOC2017OCU]OCTYSV[]X24 78

1282 xubPXSCωπChhaωω₂μC{₂rtα·aμCkα₂μdPj₃₃₂·tCyraωsαstorsCusαω−Choωv₂ωtαoωaμCnωκPo₂tCurαωtαω−QCAdvanced 
MaterialsOC2017OCU]OCTYSV[X[ 24 23

1281 hod₂posαt₂dCp₂ωta·₂ω₂_p₂r₃μuorop₂ωta·₂ω₂C−rowωCoωCxαtU_CfCπα·rostru·turaμCstudyCbyC
traωsπαssαoωC₂μ₂·troωCπα·ros·opyQC2017OCWX[OC[ZP]X 4

1280 j₃₃₂·tsCo₃Cbraω·hαω−CposαtαoωCo₃CaμκyμCsαd₂C·haαωsCoωCord₂rαω−Cstru·tur₂CaωdC·har−₂CtraωsportC
prop₂rtyCαωCthα₂ωothαoph₂ω₂dαoω₂PCaωdCquαωa·rαdoω₂Pbas₂dCs₂πα·oωdu·tαω−Cpoμyπ₂rsQC2017OCW]OCTY]PTZY 20

1279 m₂t₂ro·y·μα·Cguαμdαω−Cgμo·κsC₃orCtr−aωα·Cx₂πα·oωdu·torsQC2017OCTUTOCTVVPTZT 29

1278 fωαsotropα₂sCaωdCth₂Cth₂rπo₂μ₂·trα·Cprop₂rtα₂sCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rsQC2017OCTVWOC 31

1277 yh₂oryPirαv₂ωCnωsα−htCαωtoCth₂ChrystaμCua·καω−Co₃Cyrαaμκyμsαμyμ₂thyωyμCu₂ωta·₂ω₂sQC2017OCU]OCUXSUPUXTU 25

1276 yh₂C₂₃₃₂·tCo₃Ch₂xyμCsαd₂C·haαωsCoωCπoμ₂·uμarC·oω₃orπatαoωsOC·rystaμCpa·καω−OCaωdC·har−₂CtraωsportC
o₃Coμα−othαoph₂ω₂sQC2017OCXOCX[UPX[[ 11

1275 nω₃μu₂ω·₂Co₃Cbα₃ur·atαoωCposαtαoωCaωdCμ₂ω−thCo₃Csαd₂C·haαωsCoωCth₂Cstru·tur₂Co₃Cαsoαωdα−oPbas₂dC
·oωβu−at₂dCpoμyπ₂rCthαωC₃αμπsQC2017OCU[OCVVVPVVZ 3

1274 xyωth₂sαsCaωdC·hara·t₂rαsatαoωCo₃CμαquαdC·rystaμCπoμ₂·uμ₂sCbas₂dCoωCthα₂ωoC”VOUPb—Cthαoph₂ω₂CaωdC
th₂αrCappμα·atαoωCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2017OCWWOCXXZPXYX 17

1273 roμ₂·uμarCor−aωαzatαoωCαωCrfuqjPd₂posαt₂dC·oωβu−at₂dCpoμyπ₂rCthαωC₃αμπsCaωdCth₂Cαπpμα·atαoωsC₃orC
·arrα₂rCtraωsportC·hara·t₂rαstα·sQC2017OCXXOCV]PW[ 13

1272 fCμar−₂Csα−ωaμCωoωCquasαCstatα·Cπod₂μCo₃Cprαωt₂dCor−aωα·CykysCaωdCsαπuμatαoωCo₃ChrtxC·αr·uαtsQC2017OC 4

(2017-2017)

37



1271
yh₂rπaμμyCαωdu·₂dCbαμay₂r₂dC·rystaμsCαωCaCsoμutαoωPpro·₂ss₂dCpoμy·rystaμμαω₂CthαωC₃αμπCo₃C
ph₂ωyμt₂rthαoph₂ω₂Pbas₂dCπoωoaμκyμCsπ₂·tα·CμαquαdC·rystaμsCaωdCth₂αrC₂₃₃₂·tCoωCkjyCπobαμαtyQC2017OC
ZOCXYX[YPXYX]V

10

1270 qowPvoμta−₂Ch[PgygyCthαωP₃αμπCtraωsαstorsC₃orC₃μ₂xαbμ₂C₂μ₂·troωα·sQC2017OCWOCxUVUPxUVY 4

1269 urobαω−Cth₂Cαωtrαωsα·C·har−₂CtraωsportCαωCαωda·₂ωodαthαoph₂ω₂P·oPb₂ωzothαadαazoμ₂CthαωC₃αμπsQC2017OC
ZOCTUXVTW 6

1268 jxpμorαω−Cth₂Chhar−₂CyraωsportCαωChoωβu−at₂dCuoμyπ₂rsQCAdvanced MaterialsOC2017OCU]OCTZSUZU] 24 55

1267 j₃₃₂·tCo₃Cth₂rπaμCaωω₂aμαω−CoωC₂μ₂·trα·aμCstabαμαtyCo₃CynuxPp₂ωta·₂ω₂C₃μ₂xαbμ₂CtkjysQC2017OC

1266 xπaμμCroμ₂·uμ₂sCi₂rαv₂dC₃roπCyhα₂ωo”VOWP·—pyrroμ₂PWOYPdαoω₂CKyuiLCaωdCyh₂αrCzs₂CαωCxoμutαoωC
uro·₂ss₂dCtr−aωα·CxoμarCh₂μμsQC2017OCUUOC 23

1265 uoμyπ₂rCiα₂μ₂·trα·CαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorQC2017OC 1

1264 tr−aωα·C₂μ₂·troωα·CsoμαdCstat₂Cd₂vα·₂_C₂μ₂·tro·h₂παstryCo₃Cπat₂rαaμCpr₂paratαoωQC2017OCUTOCT]ZZPT][X 3

1263 hoπparatαv₂CstudyCo₃Cμoω−CaμκyμC·haαωCsubstαtut₂dCωaphthaμ₂ω₂Cdααπαd₂Cd₂rαvatαv₂sCasCωPtyp₂C
or−aωα·CthαωP₃αμπCtraωsαstorCπat₂rαaμsQC2017OCXYOCTTTYST 10

1262 iαr₂·tCfryμatαoωC₃orCth₂ChoωtroμCo₃CIpα`Phoωβu−at₂dCuoμyπ₂rCxtru·tur₂QC2017OCZWOCVZXPV]X 2

1261 trd₂rαω−Co₃C“ωP·₂ωt₂r₂dCporphyrαωCaωdCphthaμo·yaωαω₂CoωCyαtKSTTL_CxyrCstudα₂sQC2017OC[OC]]PTSZ 12

1260 j₃₃₂·tCo₃Cga·κ−rouωdCur₂ssur₂CoωCth₂Cu₂r₃orπaω·₂Co₃Ctr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsCwαthChopp₂rC
jμ₂·trod₂sQC2017OCjTSSQhOCTUUPTUX

1259 kabrα·atαoωCo₃CpPyyp₂C“ωt_sCkαμπsCbyCtxαdαzαω−C“ωâ��sâ��CkαμπsCαωCtxy−₂ωCuμasπaCatCqowCy₂πp₂ratur₂QC
2017OCTSOC 8

1258 satur₂CaωdCjxt₂ωtCo₃CxoμutαoωCf−−r₂−atαoωCi₂t₂rπαω₂sCth₂Cu₂r₃orπaω·₂Co₃CuKsinUtiPyULC
yhαωPkαμπCyraωsαstorsQC2018OCWOCTZSSXX] 39

1257 hoπparαω−Cth₂Clat₂Ci₂p₂ωd₂ω·₂Co₃Choωta·tCw₂sαstaω·₂CaωdChhaωω₂μCw₂sαstaω·₂CαωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsC₃orCzωd₂rstaωdαω−Cth₂CrobαμαtyCtv₂r₂stαπatαoωCnssu₂QC2018OCV]OCWUTPWUV 17

1256 guμκPqακ₂Cjμ₂·trα·aμCurop₂rtα₂sCnωdu·₂dCbyChoωta·tPqαπαt₂dChhar−₂CyraωsportCαωCtr−aωα·Ciαod₂s_C
w₂vαs₂dCxpa·₂Chhar−₂Cqαπαt₂dChurr₂ωtQC2018OCWOCTZSSW]V 14

1255 uoμyKVPh₂xyμthαoph₂ω₂LCr₂vαsαt₂dCâ��Cnω₃μu₂ω·₂Co₃C₃αμπCd₂posαtαoωCoωCth₂C₂μ₂·tro·h₂πα·aμCb₂havαourC
aωdC₂ω₂r−yCμ₂v₂μsQC2018OCUY]OCU]]PVTT 23

1254 fωthradαthαoph₂ω₂Pbas₂dCμαquαdC·rystaμCπoμ₂·uμ₂s_Cmα−hC·arrα₂rCπobαμαtα₂sC₂ωhaω·₂dCbyCrubb₂dC
poμyαπαd₂sC₃orCth₂Cappμα·atαoωCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCXZOC[UP[[ 5

Citation Report

38



1253 gμad₂Choatαω−Cfμα−ω₂dOCmα−hPu₂r₃orπaω·₂OCx₂πα·oωdu·tαω−Puoμyπ₂rCyraωsαstorsQC2018OCVSOCT]UWPT]VY 43

1252 mα−hPp₂r₃orπaω·₂ChxfPufsnCbas₂dCor−aωα·CphototraωsαstorCbyC₂μastoπ₂rC−ratαω−sQC2018OCXZOCTWPUS 8

1251 jμ₂·trα·aμCioubμ₂Pxμop₂Csoωαd₂aμαtyCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCU[OCTZSZUUT 45

1250 tω₂Piαπ₂ωsαoωaμCuorphyrαωPkuμμ₂r₂ω₂CKhCLCfss₂πbμα₂s_Cwoμ₂Co₃Ch₂ωtraμCr₂taμCnoωCαωCjωhaω·αω−C
fπbαpoμarCrobαμαtyQC2018OCUWOCZY]XPZZST 12

1249 nωt₂−rat₂dCqowC{oμta−₂CnoωCx₂ωsαω−Ctr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorCxyst₂πCoωCuμastα·QC2018OCV]OCX]TPX]W 11

1248 ra−ω₂tor₂sαstaω·₂CαωCor−aωα·Cs₂πα·oωdu·tors_Cnω·μudαω−CpaαrC·orr₂μatαoωsCαωCth₂Cκαω₂tα·C₂quatαoωsC
₃orChoppαω−CtraωsportQC2018OC]ZOC 5

1247 kroπCsαμα·oωCtoCprαωt₂dC₂μ₂·troωα·s_CfC·oh₂r₂ωtCπod₂μαω−CaωdCd₂sα−ωC₃μowCapproa·hCbas₂dCoωC
prαωt₂dC₂μ₂·troμyt₂C−at₂dCkjysQC2018OC 11

1246 robαμαtyCov₂r₂stαπatαoωCdu₂CtoCπαωorαtyC·arrα₂rCαωβ₂·tαoωCaωdCtrappαω−CαωCor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2018OCXZOCVWPWW 30

1245 kroπCroωodαsp₂rs₂Cyhα₂ωyμPCaωdCkuryμboraω₂Ctμα−oπ₂rsCtoCuoμyπ₂rs_Croduμatαω−Cth₂Ctptα·aμC
urop₂rtα₂sCthrou−hCth₂Cm₂tar₂ω₂CwatαoQC2018OCUWOCTT]YTPTT]ZU 21

1244 fωαoωPαωdu·₂dCsPdopαω−Co₃Cωaphthaμ₂ω₂dααπαd₂Cpoμyπ₂rCs₂πα·oωdu·torCαωCor−aωα·CthαωP₃αμπC
traωsαstorsQC2018OCUOC 26

1243 }₂μμPd₂₃αω₂dCaμt₂rωatαv₂Cpoμyπ₂rCs₂πα·oωdu·torCusαω−Cμar−₂Csαz₂Cr₂−αor₂−uμarCbuαμdαω−Cbμo·κsCasC
πoωoπ₂rs_C₂μ₂·trα·aμCaωdC₂μ₂·tro·h₂πα·aμCprop₂rtα₂sQC2018OCYOCXYYUPXYZS 6

1242 tr−aωα·Pgas₂dCyraωsαstorsCaωdCx₂ωsorsQC2018OCXVP[T

1241 woμ₂Co₃Ciαsord₂rCnωdu·₂dCbyCiopαω−CoωCth₂Cyh₂rπo₂μ₂·trα·Curop₂rtα₂sCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂rsQC
2018OCVSOCU]YXPU]ZU 44

1240 jμ₂·troωCtraωsportCatCth₂Cαωt₂r₃a·₂Co₃Cor−aωα·Cs₂πα·oωdu·torsCaωdChydroxyμP·oωtaαωαω−Cdα₂μ₂·trα·sQC
2018OCYOCTUSSTPTUSSX 10

1239 x₂πα·oωdu·tαv₂Cxαω−μ₂Croμ₂·uμarCgαμay₂rsCw₂aμαz₂dCzsαω−Cl₂oπ₂trα·aμCkrustratαoωQCAdvanced 
MaterialsOC2018OCVSOC₂TZSZUXY 24 60

1238 nω₃μu₂ω·₂Co₃Cth₂Cxur₃a·₂Cyr₂atπ₂ωtCoωCth₂CxoμutαoωChoatαω−Co₃Cxαω−μ₂Phrystaμμαω₂Ctr−aωα·C
yhαωPkαμπsQC2018OCXOCT[SSTWZ 14

1237 ’aπaπotoChoupμαω−C₃orCth₂Cxyωth₂sαsCo₃Cg₂ωzoph₂ω₂sCaωdCf·₂ω₂Pgas₂dChy·μoo·tat₂tra₂ω₂sQC2018OC
UWOC]]T]P]]UZ 11

1236 hhar−₂CrobαμαtyCjωhaω·₂π₂ωtC₃orChoωβu−at₂dCiuuPx₂μ₂ωoph₂ω₂Cuoμyπ₂rCbyCxαπpμyCw₂pμa·αω−Ctω₂C
guμκyCgraω·hαω−CfμκyμChhaαωCwαthCqαω₂arCtω₂CatCja·hCiuuCzωαtQC2018OCVSOCVS]SPVTSS 80

(2018-2018)

39



1235 kuω·tαoωaμCαωκsCaωdCprαωtαω−Co₃CtwoPdαπ₂ωsαoωaμCπat₂rαaμsQC2018OCWZOCVUYXPVVSS 268

1234 g₂ωzoquαωoω₂Pgrαd−₂dCm₂t₂ro·y·μα·C“wαtt₂rαoωsCasCguαμdαω−Cgμo·κsC₃orCroμ₂·uμarCx₂πα·oωdu·torsC
aωdCr₂taμsQC2018OCXZOCWZXZPWZZS 15

1233 jxpμorαω−Cth₂Clra₃tPyoCxyωth₂sαsCo₃CfμμPhoωβu−at₂dChoπbChopoμyπ₂rsCzsαω−Cfzαd₂â��fμκyω₂Chμα·κC
hh₂παstryQC2018OCXTOCU]Y]PU]Z[ 27

1232 hhar−₂Pyrappαω−Pnωdu·₂dCsoωPnd₂aμCg₂havαorsCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced 
MaterialsOC2018OCVSOC₂T[SSSTZ 24 51

1231 iopαω−Cuoμyπ₂rCx₂πα·oωdu·torsCbyCtr−aωα·Cxaμts_CyowardCmα−hPu₂r₃orπaω·₂CxoμutαoωPuro·₂ss₂dC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCTUOCV]V[PV]WY 40

1230 yh₂Cbroκ₂ωCoutCaωdC·oω₃αω₂π₂ωtCphas₂Cs₂paratαoωCstru·tur₂C₂voμutαoωCwαthCth₂CsoμutαoωC
a−−r₂−atαoωCaωdCr₂μatαv₂C·rystaμμαzatαoωCd₂−r₂₂CαωCuVmyRsUUSSQC2018OCTV[OCW]PXY 6

1229 yh₂Cor−aωα·PUiCtraωsαtαoωCπ₂taμCdα·haμ·o−₂ωαd₂Ch₂t₂roαωt₂r₃a·₂QC2018OCWZOCVUWTPVUYW 113

1228 xyωth₂sαsCaωdCphysα·aμCprop₂rtα₂sCo₃Cbroπαωat₂dCh₂xa·₂ω₂CaωdChoμ₂Ptraωs₃₂rCprop₂rtα₂sCo₃CthαωP₃αμπC
traωsαstorsQQC2018OC[OCTVUX]PTVUYX 6

1227 zωα₃orπOChα−hCp₂r₃orπaω·₂OCsoμutαoωCpro·₂ss₂dCor−aωα·CthαωP₃αμπCtraωsαstorsCαωt₂−rat₂dCαωCTCrmzC
₃r₂qu₂ω·yCrαω−Cos·αμμatorsQC2018OCXWOCWSPWZ 27

1226 Kx₂παLμadd₂rPyyp₂Cgαthαoph₂ω₂Cnπαd₂Pgas₂dCfμμPf··₂ptorCx₂πα·oωdu·tors_Cxyωth₂sαsOC
xtru·tur₂Purop₂rtyChorr₂μatαoωsOCaωdCzωαpoμarCωPyyp₂CyraωsαstorCu₂r₃orπaω·₂QC2018OCTWSOCYS]XPYTS[ 123

1225 w₂·₂ωtCd₂v₂μopπ₂ωtsCo₃CtruμyCstr₂t·habμ₂CthαωC₃αμπC₂μ₂·troωα·CaωdCopto₂μ₂·troωα·Cd₂vα·₂sQC2018OCTSOCXZYWPXZ]U64

1224 yuωαω−Cth₂Coptα·aμCprop₂rtα₂sCo₃C₂thyωyμ₂ω₂Ctrαpty·₂ω₂Pbas₂dC·opoμyπ₂rsCvαaCoxαdatαoωCo₃Cth₂αrC
aμκyω₂C−roupsCαωtoC˛–Pdακ₂toω₂sQC2018OCXYOC]VTP]VZ 9

1223 mydro·arboωsPirαv₂ωChrystaμμαzatαoωCo₃Cuoμyπ₂rCx₂πα·oωdu·torsC₃orCqowPy₂πp₂ratur₂Ckabrα·atαoωC
o₃Cmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCU[OCTZSYVZU 13

1222 iαthα₂ωophosphoμ₂Pbas₂dCπoμ₂·uμarC₂μ₂·troωCa··₂ptorsC·oωstru·t₂dCusαω−Cdαr₂·tCKh₂t₂roLaryμatαoωC
·rossP·oupμαω−Cπ₂thodsQC2018OCYOCUTW[PUTXW 29

1221 fdvaω·₂dCuωd₂rstaωdαω−CoωC₂μ₂·troωα·Cstru·tur₂Co₃Cπoμ₂·uμarCs₂πα·oωdu·torsCaωdCth₂αrCαωt₂r₃a·₂sQC
2018OCXZOCSVjfSV 15

1220 roμ₂·uμarCw₂α−htCd₂p₂ωd₂ωtCstru·tur₂CaωdC·har−₂CtraωsportCαωCrfuqjPd₂posαt₂dC
poμyKVPh₂xyμthαoph₂ω₂LCthαωC₃αμπsQC2018OCXYOCYXUPYYV 9

1219 hopoμyπ₂rsCo₃CgαsPiακ₂topyrroμopyrroμ₂CaωdCg₂ωzothαadαazoμ₂Ci₂rαvatαv₂sC₃orCmα−hPu₂r₃orπaω·₂C
fπbαpoμarCkα₂μdPj₃₃₂·tCyraωsαstorsCoωCkμ₂xαbμ₂Cxubstrat₂sQC2018OCTSOCUX[X[PUX[YX 19

1218 i₂v₂μopπ₂ωtCo₃C₃uμμ₂r₂ω₂sCaωdCth₂αrCd₂rαvatαv₂sCasCs₂πα·oωdu·torsCαωC₃α₂μdP₂₃₃₂·tCtraωsαstors_C
₂xpμorαω−Cth₂Cπoμ₂·uμarCd₂sα−ωQC2018OCYOCVXTWPVXVZ 22

Citation Report

40



1217 fμκyμat₂dCαωda·₂ωodαthα₂ωo”VOUPb—thαoph₂ω₂Pbas₂dCaμμCdoωorCμadd₂rPtyp₂C·oωβu−at₂dCpoμyπ₂rsC₃orC
or−aωα·CthαωC₃αμπCtraωsαstorsQC2018OCYOCUSSWPUSS] 15

1216
watαoωaμCi₂sα−ωCo₃Cu₂ryμ₂ω₂dααπαd₂Pxubstαtut₂dCyrαph₂ωyμ₂thyμ₂ω₂CtoCjμ₂·troωCyraωsportαω−C
f−−r₂−atαoωPnωdu·₂dCjπαssαoωCquπαωo−₂ωsCKfnj−₂ωsLCwαthCmα−hCrobαμαtyCaωdCs₂arPnω₃rar₂dC
jπαssαoωQC2018OCU[OCTZSXYS]

63

1215 tr−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsQC2018OCVOC 716

1214 fttaαωαω−Cr₂μtCuro·₂ssαω−Co₃Choπpμ₂π₂ωtaryCx₂πα·oωdu·tαω−Cuoμyπ₂rCgμ₂ωdsCatCTVSC´°hCvαaC
xαd₂PhhaαωCjω−αω₂₂rαω−QC2018OCTSOCW]SWPW]S] 14

1213 fCvαωyμC₃μaωκ₂dCdα₃μuorob₂ωzothαadαazoμ₂â��dαthαoph₂ω₂C·oωβu−at₂dCpoμyπ₂rC₃orChα−hCp₂r₃orπaω·₂C
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCYOCTZZWPTZZ] 8

1212 kuωdaπ₂ωtaμsQC2018OCXPVZ

1211 nπprov₂π₂ωtsQC2018OCTX]PTZT

1210 yh₂Cπ₂ωαs·usP−uαd₂dCd₂posαtαoωCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rsQC2018OC]OCXVW 214

1209 mα−hPp₂r₃orπaω·₂Cor−aωα·CtraωsαstorsCbas₂dCoωCsoμutαoωPpro·₂ss₂dCrubr₂ω₂C·rystaμsCdαr₂·tμyC−rowωC
oωCaCpoμyπ₂rα·Cdα₂μ₂·trα·QC2018OCXYOCZYP[T 11

1208 }h₂ωCUiCrat₂rαaμsCr₂₂tCroμ₂·uμ₂s_Ctpportuωαtα₂sCaωdChhaμμ₂ω−₂sCo₃CmybrαdCtr−aωα·Rnωor−aωα·CvaωC
d₂rC}aaμsCm₂t₂rostru·tur₂sQCAdvanced MaterialsOC2018OCVSOC₂TZSYTSV 24 140

1207 u₂·hπaωωCiy₂Pgas₂dCroμ₂·uμ₂sChoωtaαωαω−Ckμuorob₂ωz₂ω₂Croα₂tα₂sC₃orCfπbαpoμarCtr−aωα·C
x₂πα·oωdu·torsQC2018OCZOCX]UPX]Z 8

1206 wotatorCsαd₂C·haαωsCtrα−−₂rC·oop₂ratαv₂CtraωsαtαoωC₃orCshap₂CaωdC₃uω·tαoωCπ₂πoryC₂₃₃₂·tCαωCor−aωα·C
s₂πα·oωdu·torsQC2018OC]OCUZ[ 60

1205 kastCoptα·aμCαωsp₂·tαoωCo₃Cop₂ratαoωsCo₃Cμar−₂Par₂aCa·tαv₂PπatrαxCba·κpμaω₂CbyC−at₂CπoduμatαoωC
απa−αω−QC2018OCXXOCT[ZPT]V 5

1204 wapαdCkorπatαoωCaωdCra·ros·opα·Cx₂μ₃Pfss₂πbμyCo₃CqαquαdPhrystaμμαω₂OCmα−hProbαμαtyOC
x₂πα·oωdu·tαω−Cyhα₂ωothαoph₂ω₂QC2018OCXOCTZSS[ZX 29

1203 fzaPiα₂μsPfμd₂rCfpproa·hCtoCiαquαωoμαω₂aωthra·₂ω₂CaωdCuoμydαquαωoμαω₂aωthra·₂ω₂Ci₂rαvatαv₂sQC
2018OCUSOCXSUPXSX 10

1202 yh₂Cnπpa·tCo₃Croμ₂·uμarCpPiopαω−CoωChhar−₂CyraωsportCαωCmα−hProbαμαtyCxπaμμProμ₂·uμ₂Ruoμyπ₂rC
gμ₂ωdCtr−aωα·CyraωsαstorsQC2018OCWOCTZSSWYW 52

1201 xoμutαoωCpro·₂ss₂dCaαrPstabμ₂CpP·haωω₂μCor−aωα·C·rystaμC₃α₂μdP₂₃₃₂·tCtraωsαstorsCo₃C
fπαωob₂ωzodα₃uraωoω₂QC2018OCTXTOCTZVPTZ[ 13

1200 xtr₂t·habμ₂Cuoμyπ₂rCx₂πα·oωdu·torsC₃orCuμastα·Cjμ₂·troωα·sQC2018OCWOCTZSSWU] 133

(2018-2018)

41



1199 fppμα·atαoωCo₃Cp₂ωta·₂ω₂CthαωP₃αμπCtraωsαstorsCwαthC·oωtroμμ₂dCthr₂shoμdCvoμta−₂sCtoC
₂ωhaω·₂π₂ωtRd₂pμ₂tαoωCαωv₂rt₂rsQC2018OCXZOCSVjmSV 1

1198 rα·rospa·αω−CnωPfαrCxubμαπatαoωClrowthCo₃Ctr−aωα·ChrystaμsQC2018OCVSOCWTUPWUS 49

1197 motCjμ₂·troωsCaωdCmotCxpαωsCatCr₂taμâ��tr−aωα·Cnωt₂r₃a·₂sQC2018OCU[OCTZSYTSX 8

1196 mα−hPu₂r₃orπaω·₂C{₂rtα·aμCtr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorsQCAdvanced MaterialsOC2018OCVSOCTZSXSVT 24 64

1195 i₂t₂rπαωatαoωCo₃Cth₂Croμ₂·uμarC}₂α−htCo₃Choωβu−at₂dCuoμyπ₂rsCwαthCiα₃₃usαoωPtrd₂r₂dCsrwC
xp₂·tros·opyQC2018OCVSOCXZSPXZY 33

1194 fppμα·atαoωsCo₃CuhosphorusPgas₂dCrat₂rαaμsCαωCtpto₂μ₂·troωα·sQC2018OCU]XPVUZ 9

1193 nπprov₂dCjμ₂·troωCyraωsportCwαthCw₂du·₂dChoωta·tCw₂sαstaω·₂CαωCsPiop₂dCuoμyπ₂rCkα₂μdPj₃₃₂·tC
yraωsαstorsCwαthCaCiαπ₂rα·CiopaωtQC2018OCV]OC₂TZSSZUY 8

1192 j₃₃₂·tsCo₃ClraαωCgouωdaryCi₂ωsαtyCoωCth₂ClasCx₂ωsαω−Curop₂rtα₂sCo₃C
yrα₂thyμsαμyμ₂thyωyμPfωthradαthαoph₂ω₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCXOCTZSTV]] 32

1191 mα−hCp₂r₃orπaω·₂CpPtyp₂C·hμorαωat₂dPb₂ωzothαadαazoμ₂Pbas₂dCpoμyπ₂rC₂μ₂·troμyt₂C−at₂dCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCXWOCUXXPUYS 2

1190 fCs₂μ₂·tαoωCruμ₂Co₃Csoμv₂ωtC₃orChα−hμyCaμα−ω₂dCdακ₂topyrroμopyrroμ₂Pbas₂dC·oωβu−at₂dCpoμyπ₂rC₃αμπC
₃orChα−hCp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCXXOCYPTW 26

1189 nroωRzαω·P·ataμyz₂dCb₂ωzaωωuμatαoωCr₂a·tαoωsCo₃CUPKUPoxoPaμκyμLb₂ωzκ₂toω₂sCμ₂adαω−CtoCωaphthaμ₂ω₂C
aωdCαsoquαωoμαω₂Cd₂rαvatαv₂sQC2018OCXOCTSU[PTSVV 13

1188 yhαa·y·μ₂P₃us₂dCb₂ωzo”TOUPb_WOXPbd—dαthαoph₂ω₂sCKgiysL_Csyωth₂sαsOCpa·καω−OCπoμ₂·uμarCorα₂ωtatαoωC
aωdCs₂πα·oωdu·tαω−Cprop₂rtα₂sQC2018OCYOCVYSWPVYTU 16

1187 nπprov₂dCyraωsαstorCu₂r₃orπaω·₂Co₃Cnsoαωdα−oPgas₂dChoωβu−at₂dCuoμyπ₂rsCbyChh₂πα·aμμyCgμ₂ωdαω−C
xtroω−μyCjμ₂·troωPi₂₃α·α₂ωtCzωαtsCwαthCqowChoωt₂ωtCyoCtptαπαz₂ChrystaμCxtru·tur₂QC2018OCXTOCVZSPVZ[ 27

1186 tωCth₂Cπaωα₃₂statαoωCo₃C₂μ₂·troωP₂μ₂·troωCαωt₂ra·tαoωsCαωCth₂Cth₂rπo₂μ₂·trα·Cr₂spoωs₂Co₃C
s₂πα·rystaμμαω₂C·oωβu−at₂dCpoμyπ₂rsCwαthCμowC₂ω₂r−₂tα·Cdαsord₂rQC2018OCTOC 18

1185 j₃₃₂·tCo₃C₃μuorαωatαoωCo₃Cωaphthaμ₂ω₂Cdααπαd₂Pb₂ωzothαadαazoμ₂C·opoμyπ₂rsCoωCaπbαpoμarCb₂havαorC
αωC₃α₂μdP₂₃₃₂·tCtraωsαstorsQQC2018OC[OCTYWYWPTYWY] 6

1184 xwαt·hαω−Caμt₂rωatαω−C·urr₂ωtCKfhLCusαω−CaC₃uμμyCs·r₂₂ωPprαωt₂dC·urr₂ωtPdrαv₂ωCtraωsαstorQC2018OCTTOCTY[PTZW 5

1183 jπpμoyαω−Cuω₂uπatα·Csozzμ₂Curαωtαω−C₃orChoωtroμμαω−Cth₂ChrystaμClrowthCo₃CxπaμμCroμ₂·uμ₂Ctr−aωα·C
x₂πα·oωdu·torC₃orCkα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCWOCTZSSXVW 12

1182 uhotoPr₂spoωs₂Cb₂havαorCo₃Cor−aωα·CtraωsαstorsCbas₂dCoωCth₂rπaμμyCaωω₂aμ₂dCs₂πα·oωdu·tαω−C
dακ₂topyrroμopyrroμ₂C·or₂QC2018OC[SOCTUSPTUY 4

Citation Report

42



1181 xαπuμtaω₂ousC₂ωhaω·₂π₂ωtCo₃C·har−₂Cd₂ωsαtyCaωdCπoμ₂·uμarCsta·καω−Cord₂rCo₃Cpoμyπ₂rC
s₂πα·oωdu·torsCbyCvαoμo−₂ωCdopaωtsC₃orChα−hCp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCYOCXW]ZPXXSX 19

1180 j₃₃α·α₂ωtChhar−₂CyraωsportCαωCiαsord₂r₂dChoωβu−at₂dCuoμyπ₂rCrα·rostru·tur₂sQC2018OCV]OC₂T[SSS]Y 22

1179 fsyππ₂trα·C·oωβu−at₂dCoμα−oπ₂rsCbas₂dCoωCpoμy·y·μα·Caroπatα·sCasChα−hCπobαμαtyCs₂πα·oωdu·tors_C
yh₂Cαω₃μu₂ω·₂Co₃C·haμ·o−₂ωsQC2018OCXZOCVX]PVYY 4

1178 uhoto·oωdu·tαv₂Chathod₂Cnωt₂rμay₂rC₃orCjωhaω·₂dCjμ₂·troωCnωβ₂·tαoωCαωCnωv₂rt₂dCuoμyπ₂rC
qα−htPjπαttαω−Ciαod₂sQC2018OCTSOCTTVZZPTTV[T 11

1177 roduμarCxyωth₂sαsCo₃Cuoμyπ₂rsChoωtaαωαω−CUOXPdαKthαoph₂ωyμLPsParyμpyrroμ₂QC2018OCXYOCTTVVPTTV] 2

1176 fωαsotropα·C·har−₂CtraωsportCαωChα−hμyCorα₂ωt₂dC₃αμπsCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rCpr₂par₂dCbyC
rαbboωPshap₂dC₃μoatαω−C₃αμπQC2018OCTTUOCTUVVST 28

1175 j₃₃₂·tsCo₃Cxαd₂PhhaαωCyopoμo−yCoωCf−−r₂−atαoωCo₃Choωβu−at₂dCuoμyπ₂rsQC2018OCXTOCUX[SPUX]S 15

1174 nsoπ₂rα·Cor−aωα·Cs₂πα·oωdu·torsC·oωtaαωαω−C₃us₂dPthαoph₂ω₂C·or₂s_Cπoμ₂·uμarCpa·καω−CaωdC·har−₂C
traωsportQC2018OCUSOCTVTZTPTVTZZ 7

1173 j₃₃₂·tsCo₃C·haμ·o−₂ωCatoπCvarαatαoωCαωC·haμ·o−₂ωadαazoμ₂C₃us₂dCαωdoμo”UOVPa—·arbazoμ₂sQC2018OCWUOCY[[]PY[]X 5

1172 qo·aμC·arrα₂rCdyωaπα·sCαωCor−aωα·CthαωC₃αμπCtraωsαstorsCαωv₂stα−at₂dCbyCtαπ₂Pr₂soμv₂dCp₂μvαωCprob₂C
₃or·₂Cπα·ros·opyQC2018OCXZOCTT[PTUU 3

1171 x·aωωαω−Cp₂μvαωCurob₂Crα·ros·opyCαωv₂stα−atαoωCo₃Cth₂C·oωta·tCr₂sαstaω·₂sCaωdC·har−₂CπobαμαtyCαωC
ωPtyp₂CuinkPhsUCthαωP₃αμπCtraωsαstorsQC2018OCXUOCUSYPUTU 9

1170 yhαoph₂ω₂Pkus₂dCsaphthaμ₂ω₂Ciααπαd₂s_Cs₂wCguαμdαω−Cgμo·κsC₃orCjμ₂·troωCi₂₃α·α₂ωtCˇ�Pkuω·tαoωaμC
rat₂rαaμsQC2018OC]TOCTUTPTWS 52

1169 roμ₂·uμarCw₂α−htCd₂p₂ωd₂ω·₂Co₃C·arrα₂rCπobαμαtyCaωdCr₂·oπbαωatαoωCrat₂CαωCω₂atCuVmyC₃αμπsQC2018OC
XYOCVTPVX 26

1168
w₂πarκabμ₂Cjωhaω·₂π₂ωtCo₃Cth₂Cmoμ₂CrobαμαtyCαωCx₂v₂raμCtr−aωα·CxπaμμProμ₂·uμ₂sOCuoμyπ₂rsOCaωdC
xπaμμProμ₂·uμ₂_uoμyπ₂rCgμ₂ωdCyraωsαstorsCbyCxαπpμ₂Cfdπαxαω−Co₃Cth₂Cq₂wαsCf·αdCpPiopaωtCgKhkLQC
2018OCXOCTZSSU]S

104

1167 iαb₂ωzoh₂xa·₂ω₂_CxtabαμαzatαoωCyhrou−hCfddαtαoωaμChμarCx₂xt₂tsQC2018OCUWOCTSVYPTSWS 13

1166 hoωβu−at₂dCiâ��fCt₂rpoμyπ₂rsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCsoμarC·₂μμsQC2018OCXSOCUTPVT 17

1165 hoωtαωuousCr₂μtPirawαω−Co₃Cmα−hμyCfμα−ω₂dCkμ₂xαbμ₂CaωdCxtr₂t·habμ₂Cx₂πα·oωdu·tαω−Crα·ro₃αb₂rsC
₃orCtr−aωα·Cjμ₂·troωα·sQC2018OCU[OCTZSXX[W 31

1164 urαωtαω−Cx₂πα·oωdu·torPnωsuμatorCuoμyπ₂rCgαμay₂rsC₃orCmα−hPu₂r₃orπaω·₂ChopμaωarCkα₂μdPj₃₃₂·tC
yraωsαstorsQCAdvanced MaterialsOC2018OCVSOCTZSWY]X 24 33

(2018-2018)

43



1163 gαωaryCpoμyπ₂rC·oπposαt₂Cdα₂μ₂·trα·sC₃orC₃μ₂xαbμ₂CμowPvoμta−₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OC
XVOCUSXPUTU 24

1162 fπbαpoμarC·har−₂CtraωsportCαωCaCbαsPdακ₂topyrroμopyrroμ₂CsπaμμCπoμ₂·uμ₂Cs₂πα·oωdu·torCwαthC
tuωabμ₂C₂ω₂r−₂tα·Cdαsord₂rQC2018OCUSOCTZ[ZPTZ]V 3

1161 horr₂μatαoωCo₃Ciαsord₂rCaωdChhar−₂CyraωsportCαωCaCwaω−₂Co₃Cnωda·₂ωodαthαoph₂ω₂Pgas₂dC
x₂πα·oωdu·tαω−Cuoμyπ₂rsQC2018OCWOCTZSSWTS 16

1160 iαr₂·tCprαωtαω−Co₃Csoμubμ₂Ca·₂ω₂C·rystaμCstrαp₂sCbyCaCpro−raππ₂dCdαpP·oatαω−Cpro·₂ssC₃orCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorCappμα·atαoωsQC2018OCYOCZ]]P[SZ 19

1159 j₃₃₂·tCo₃Cpr₂Pa−−r₂−atαoωCαωCsoμutαoωCstat₂CoωCth₂Cp₂r₃orπaω·₂Co₃Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC
wαthCαωda·₂ωodαthαoph₂ω₂P·oPb₂ωzothαadαazoμ₂QC2018OCXVOCTTTPTTY 6

1158
mα−hProbαμαtyCw₂−αoαsoπ₂rα·Cyhα₂ωo”₃O₃d—bαs”T—b₂ωzothαoph₂ω₂s_Cw₂πarκabμ₂Cj₃₃₂·tCo₃CxyωRfωtαC
yhαoph₂ω₂Choω₃α−uratαoωCoωCtpto₂μ₂·troωα·Curop₂rtα₂sOCx₂μ₃Ptr−aωαzatαoωOCaωdChhar−₂PyraωsportC
kuω·tαoωsCαωCtr−aωα·CyraωsαstorsQC2018OCWOCTZSSV]S

11

1157 “oω₂Pfωω₂aμαω−Pfssαst₂dCxoμv₂ωtPkr₂₂Curo·₂ssαω−Co₃Choπpμ₂π₂ωtaryCx₂πα·oωdu·tαω−Cuoμyπ₂rC
gμ₂ωdsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCWOCTZSSWTW 8

1156 xoμutαoωPpro·₂ssabμ₂Cdαthα₂ωo”VOUPb_UdOVdPd—thαoph₂ω₂Cd₂rαvatαv₂sC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsC
aωdC·oπpμ₂π₂ωtaryPμακ₂Cαωv₂rt₂rsQC2018OCXUOCVXYPVYV 20

1155 nπprovαω−Cth₂Cp₂r₃orπaω·₂Co₃CynuxPp₂ωta·₂ω₂CthαωC₃αμπCtraωsαstorsCvαaCαωt₂r₃a·₂Cπodα₃α·atαoωQC2018OC
VWOCTXTPTXW 4

1154 y₂traazap₂ωta·₂ω₂C·oωstru·ts_C·oωtroμμαω−CbuμκPπorphoμo−yCthrou−hCπoμ₂·uμarCdαπ₂ωsαoωaμαtyQC
2018OCXWOCTSWXPTSW[ 10

1153 nωt₂r₃a·₂C₂ω−αω₂₂rαω−CwαthCdoubμ₂Pω₂tworκCdα₂μ₂·trα·Cstru·tur₂C₃orC₃μ₂xαbμ₂Cor−aωα·CthαωC₃αμπC
traωsαstorsQC2018OCXUOCUTVPUUT 8

1152 fπbα₂ωtC·oωdαtαoωCbαasCstr₂ssCstabαμαtyCo₃CvaωadαuπCKn{LCoxαd₂Cphthaμo·yaωαω₂Cbas₂dCpP·haωω₂μC
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCXTOCSTXTTS 3

1151 mα−hPπobαμαtyCaαrPstabμ₂CωPtyp₂C₃α₂μdP₂₃₃₂·tCtraωsαstorsCbas₂dCoωCμar−₂Par₂aCsoμutαoωPpro·₂ss₂dC
or−aωα·Csαω−μ₂P·rystaμCarraysQC2018OCTTOC[[UP[]T 22

1150 x₂ωsαtαv₂CaωdCs₂μ₂·tαv₂Cp₂ωta·₂ω₂P−uaωαω₂C₃α₂μdP₂₃₃₂·tCtraωsαstorCs₂ωsαω−Co₃Cωαtro−₂ωCdαoxαd₂CaωdC
αωt₂r₃₂r₂ωtCvaporCaωaμyt₂sQC2018OCUXWOC]WSP]W[ 27

1149 i₂v₂μopπ₂ωtCo₃Cjωzyπatα·Cx₂ωsorsCgas₂dCoωCjxt₂ωd₂dP−at₂Ptyp₂Ctr−aωα·Ckα₂μdP₂₃₃₂·tCyraωsαstorsQC
2018OC[YOCVSVPVS[ 14

1148 zωαaxαaμCfμα−ωπ₂ωtCo₃Choωβu−at₂dCuoμyπ₂rCkαμπsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorsQCAdvanced MaterialsOC2018OCVSOC₂TZSXWYV 24 118

1147 kμ₂xαbμ₂Clr₂₂ωCu₂rovsκαt₂Cqα−htCjπαttαω−Ciαod₂sQC2018OC

1146 hyaωαω₂Cpμat₂μ₂tCsαω−μ₂C·rystaμs_C−rowthOC·rystaμCstru·tur₂CaωdCoptα·aμCsp₂·traQC2018OCUSOCU]TYYPU]TZV 3

Citation Report

44



1145
{αωyμ₂ω₂CaωdCb₂ωzo”—”TOUOX—thαadαazoμ₂_C₂₃₃₂·tCo₃Cth₂Cˇ�Pspa·₂rCuωαtCoωCth₂Cprop₂rtα₂sCo₃C
bαsKUPoxoαωdoμαωPVPyμαd₂ω₂LPb₂ωzodα₃uraωPdαoω₂C·oωtaαωαω−Cpoμyπ₂rsC₃orCωP·haωω₂μCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQQC2018OC[OCV[]T]PV[]U[

2

1144 ωPyyp₂C·oωβu−at₂dCpoμyπ₂rsCbas₂dCoωCVOVdPdα·yaωoPUOUdPbαthαoph₂ω₂_Csyωth₂sαsCaωdCs₂πα·oωdu·tαω−C
prop₂rtα₂sQC2018OCYOCTU[]YPTU]SV 15

1143 i₂posαtαoωCrat₂Cr₂μat₂dCiufCtkjyCthr₂shoμdCvoμta−₂Cshα₃tCaωdChyst₂r₂sαsCvarαatαoωQC2018OCYOCTUW][PTUXSU 3

1142 s₂arPαω₃rar₂dCor−aωα·Cphotod₂t₂·torsCbas₂dCoωCbayPaωωuμat₂dCαωdα−oCshowαω−CbroadbaωdC
absorptαoωCaωdChα−hCd₂t₂·tαvαtα₂sCupCtoCTQTC˛…πQC2018OCYOCTTYWXPTTYXS 31

1141 gμ₂ωdsCo₃CywoCu₂ryμ₂ω₂Ci₂rαvatαv₂s_Cr₂so−₂ωα·Curop₂rtα₂sCaωdCfppμα·atαoωCfsCjπαtt₂rCrat₂rαaμsCαωC
tqjisQC2018OCYSOCW[PXW 2

1140 uartαaμμyCr₂πovαω−Cμoω−Cbraω·h₂dCaμκyμCsαd₂C·haαωsCo₃Cr₂−αor₂−uμarC·oωβu−at₂dCba·κboω₂Cbas₂dC
dακ₂topyrroμopyrroμ₂Cpoμyπ₂rC₃orCαπprovαω−C₃α₂μdP₂₃₃₂·tCπobαμαtyQC2018OCYOCTVVUXPTVVVS 8

1139 j₃₃α·α₂ω·yCo₃Chhar−₂Pyraωs₃₂rCiopαω−CαωCtr−aωα·Cx₂πα·oωdu·torsCurob₂dCwαthCvuaωtαtatαv₂C
rα·rowav₂CaωdCiαr₂·tPhurr₂ωtChoωdu·taω·₂QC2018OC]OCY[YWPY[ZS 24

1138 x₂tupCtoCxtudyCth₂CαωCxαtuCjvoμutαoωCo₃CgothCuhotoμuπαω₂s·₂ω·₂CaωdCfbsorptαoωCdurαω−Cth₂C
uro·₂ssαω−Co₃Ctr−aωα·CorCmybrαdCx₂πα·oωdu·torsQC2018OCTUUOC]TTXP]TUU 13

1137 j₃₃₂·tCo₃Cspa·₂C·har−₂Cμαπαt₂dC·urr₂ωtCoωCp₂r₃orπaω·₂Co₃Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OC
UWYOCUXWPUX] 3

1136 mα−hμyCx₂ωsαtαv₂CfαrPxtabμ₂CjasαμyCuro·₂ssabμ₂ClasCx₂ωsorsCgas₂dCoωCqaω−πuαrPx·ha₂₃₂rCroωoμay₂rC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsC₃orCruμtαparaπ₂trα·CmxCaωdCsmCw₂aμPyαπ₂Ci₂t₂·tαoωQC2018OCTSOCWV[VTPWV[WT 29

1135 yhα₂ωoquαωoαdaμCxyst₂π_Curoπαsαω−Croμ₂·uμarCfr·hαt₂·tur₂C₃orCtpto₂μ₂·troωα·Cfppμα·atαoωsQC2018OC
ZYOCTTZYPTT[W 15

1134 hurαω−Cκαω₂tα·sCo₃CμαquαdC·rystaμμαω₂CWOWdPiα−μy·αdyμoxybαph₂ωyμC₂poxyC·ur₂dCwαthC
WOWdPiαaπαωodαph₂ωyμsuμ₃oω₂QC2018OCTX]OCYPTT 8

1133 rαμμαπ₂t₂rPxαz₂dCywoPiαπ₂ωsαoωaμCroμ₂·uμarChrystaμμαω₂Cx₂πα·oωdu·torsCwαthCur₂·αs₂μyCi₂₃αω₂dC
roμ₂·uμarCqay₂rsCvαaCnωt₂r₃a·αaμPnωt₂ra·tαoωProduμat₂dCx₂μ₃Pfss₂πbμyQC2018OC]OCYZXXPYZYS 24

1132 hoωβu−at₂dCuoμyπ₂rsCgas₂dCoωCyhαazoμ₂Ckμaωκ₂dCsaphthaμ₂ω₂Ciααπαd₂C₃orCzωαpoμarCωPyyp₂Ctr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCVSOC[VWVP[VXT 24

1131 yh₂C₃α₃tα₂thCaωωαv₂rsaryCo₃Cth₂CμαquαdC·rystaμCdαspμayQC2018OCUZOCWWPZS 8

1130 xtru·turaμCbasαsC₃orCaCωaphthyμC₂ωdP·app₂dCoμα−othαoph₂ω₂CwαthC₂πb₂dd₂dCπ₂taμμα·Cωaωopartα·μ₂sC
₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCTTVOCUXT]SV 2

1129 TXQU_Cnωvαt₂dCuap₂r_Ctr−aωα·CqhisCoωCyfhC₃αμπ_CμowP·ostOCar₂aPs·aμabμ₂C₃μ₂xαbμ₂CdαspμaysCwαthC
−μassPμακ₂Coptα·aμCp₂r₃orπaω·₂QC2018OCW]OCTX[PTYS 4

1128 x₂πα·oωdu·tαω−Cpoμyπ₂rCbμ₂ωdsCthatC₂xhαbαtCstabμ₂C·har−₂CtraωsportCatChα−hCt₂πp₂ratur₂sQC2018OC
VYUOCTTVTPTTVW 98

(2018-2018)

45



1127 hoπp₂tαω−CadsorptαoωCπ₂·haωαsπsCo₃Cpyrαdαω₂CoωChuOCf−OCfuOCaωdCutKTTSLCsur₃a·₂sQC2018OCTW]OCUTWZSV 5

1126 iαr₂·tChâ��mCgoryμatαoωCatCth₂CUPCaωdCUOZPuosαtαoωsCo₃Cuyr₂ω₂Cq₂adαω−CtoCgrα−htμyCgμu₂PCaωdC
lr₂₂ωPjπαttαω−Chhroπophor₂sQC2018OCZOCUUVVPUUV[ 10

1125 gaμaω·₂Co₃CmorαzoωtaμCaωdC{₂rtα·aμChhar−₂CyraωsportCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCTSOC 15

1124 sov₂μCωaphthaμ₂ω₂Pdααπαd₂Pbas₂dCsπaμμCπoμ₂·uμ₂CwαthCaCbαthαoph₂ω₂Cμαωκ₂rC₃orCus₂CαωCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCYVOCUXSPUXY 14

1123 sov₂μC{aporPuhas₂Cxyωth₂sαsCo₃Ckμ₂xαbμ₂OCmoπo−₂ω₂ousCtr−aωα·Pnωor−aωα·CmybrαdClat₂Ciα₂μ₂·trα·C
wαthCsubCXCωπCjquαvaμ₂ωtCtxαd₂Cyhα·κω₂ssQC2018OCTSOCVZVUYPVZVVW 17

1122 mα−hPyhrou−hputCur₂ssur₂Pi₂p₂ωd₂ωtCi₂ωsαtyCkuω·tαoωaμCyh₂oryCnωv₂stα−atαoωCo₃Cm₂rrαω−boω₂C
uoμy·y·μα·Cfroπatα·Cmydro·arboωs_CuartCUQCur₂ssur₂Pi₂p₂ωd₂ωtCjμ₂·troωα·Curop₂rtα₂sQC2018OCTUUOCUV[U[PUV[WW 8

1121 nω₃μu₂ω·₂Co₃C·oωβu−atαoωCμ₂ω−thCoωCuμtra₃astC₂μ₂·troωα·Ctuωω₂μαω−CαωCor−aωα·Cs₂πα·oωdu·torCthαωC
₃αμπsQC2018OCUSOCUXS[XPUXS]X 1

1120 nπαd₂Pkuω·tαoωaμαz₂dCyhαazoμ₂Pgas₂dCuoμyπ₂rCx₂πα·oωdu·tors_Cxyωth₂sαsOCxtru·tur₂â��urop₂rtyC
horr₂μatαoωsOChhar−₂Charrα₂rCuoμarαtyOCaωdCyhαωPkαμπCyraωsαstorCu₂r₃orπaω·₂QC2018OCVSOCZ][[P[SST 59

1119 mα−hμyCw₂μαabμ₂Cxup₂rhydrophobα·Curot₂·tαoωC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCbyC
kμuoroaμκyμsαμaω₂Phoat₂dCyαtCsaωopartα·μ₂sQC2018OCTUOCTTSYUPTTSY] 20

1118 uμasπaCuoμyπ₂rαzatαoωCjωabμ₂dCuoμyπ₂rRr₂taμPtxαd₂CmybrαdCx₂πα·oωdu·torsC₃orC}₂arabμ₂C
jμ₂·troωα·sQC2018OCTSOCVZUSZPVZUTX 11

1117 i₂v₂μopπ₂ωtCo₃Ctr−aωα·Ckα₂μdP₂₃₃₂·tCyraωsαstorsC₃orCtp₂ratαoωCatCmα−hCkr₂qu₂ω·yQC2018OCZTP]W 7

1116 mα−hCrobαμαtyCfπbαpoμarCiακ₂topyrroμopyrroμ₂Pgas₂dChoωβu−at₂dCuoμyπ₂rsCxyωth₂sαz₂dCvαaCiαr₂·tC
fryμatαoωCuoμy·oωd₂ωsatαoω_Cnω₃μu₂ω·₂Co₃Cyhαoph₂ω₂Croα₂tα₂sCaωdCxαd₂ChhaαωsQC2018OCXTOC[ZXUP[ZYS 34

1115 kα₂μdPj₃₃₂·tChhar−₂CyraωsportCαωCiop₂dCuoμyπ₂rCx₂πα·oωdu·torPnωsuμatorCfμt₂rωatαω−CguμκC
ouω·tαoωsCwαthCzμtrathαωCyraωsportCqay₂rsQC2018OCTSOCV]S]TPV]S]] 2

1114 hrystaμCjω−αω₂₂rαω−Co₃Ciαb₂ωzothαoph₂ωothα₂ωo”VOUPb—thαoph₂ω₂CKigyyyLCnsoπ₂rsC₃orCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCVSOCZX[ZPZX]U 15

1113 fCka·αμ₂Cfpproa·hCtoCnπprov₂Cnωt₂r·haαωCua·καω−Ctrd₂rCaωdChhar−₂Crobαμαtα₂sCbyCx₂μ₃Pfss₂πbμyCo₃C
hoωβu−at₂dCuoμyπ₂rsCoωC}at₂rQC2018OCXOCT[STW]Z 22

1112 jxpμoαtαω−Cphysα·aμCvaporCd₂posαtαoωC₃orCπorphoμo−α·aμC·oωtroμCαωCs₂παP·rystaμμαω₂Cpoμyπ₂rC₃αμπsQC
2018OCTOC₂TSSUT 7

1111 xyωth₂sαsOC·hara·t₂rαzatαoωOCth₂rπaμOCaωdCoptα·aμCprop₂rtα₂sCo₃C·oωβu−at₂dC·opoμyπ₂rsCd₂rαv₂dC₃roπC
ph₂ωaωthr₂ω₂P]OTSPdαoω₂PCaωdCdαb₂ωzo”₃Oh—quαωoxaμαω₂QC2018OCTSOCUTVPUUS 3

1110 vuasαPtω₂Piαπ₂ωsαoωaμChhar−₂CyraωsportChaωCq₂adCtoCsoωμαω₂arChurr₂ωtChhara·t₂rαstα·sCαωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2018OC]OCYXXSPYXXX 12

Citation Report

46



1109 i₂t₂rπαωatαoωCo₃Cnωt₂r₃a·₂Pxtat₂CiαstrαbutαoωsCαωCuoμyπ₂rPgas₂dCr₂taμPnωsuμatorPx₂πα·oωdu·torC
hapa·αtorsCbyCnπp₂daω·₂Cxp₂·tros·opyQC2018OC[OCTW]V 8

1108 fCqadd₂rPyyp₂Ctr−aωosαμα·at₂Chopoμyπ₂rClat₂Ciα₂μ₂·trα·Crat₂rαaμsC₃orCtr−aωα·CyhαωPkαμπC
yraωsαstorsQC2018OC[OCUVY 1

1107 nω₃μu₂ω·₂Co₃Cxubstrat₂Crodα₃α·atαoωCwαthCiαpoμ₂Croωoμay₂rsCoωCth₂Cjμ₂·trα·aμChhara·t₂rαstα·sCo₃C
xhortPhhaωω₂μCuoμyπ₂rCkα₂μdPj₃₃₂·tCyraωsαstorsQC2018OC[OCTUZW 2

1106 hrystaμμαzatαoωChoωtroμCo₃Ctr−aωα·Cx₂πα·oωdu·torsCdurαω−Cr₂ωαs·usPluαd₂dChoatαω−CbyCgμ₂ωdαω−C
wαthCuoμyπ₂rCgαωd₂rQC2018OCU[OCT[SXX]W 27

1105 xαd₂PhhaαωCx₂qu₂ω·₂Cjωabμ₂dCw₂−αoαsoπ₂rα·Cf··₂ptorsC₃orChoωβu−at₂dCuoμyπ₂rsQC2018OCXTOC[W[YP[W]U 12

1104 yh₂CmαstoryCo₃CuaμμadαuπPhataμyz₂dChrossPhoupμαω−sCxhouμdCnωspαr₂Cth₂Ckutur₂Co₃ChataμystPyraωs₃₂rC
uoμyπ₂rαzatαoωQC2018OCTWSOCTXTUYPTXTV] 48

1103 s₂wCqay₂r₂dCuoμythαoph₂ω₂Pxαμα·aChoπposαt₂Cyhrou−hCth₂Cx₂μ₃Pfss₂πbμyCaωdCuoμyπ₂rαzatαoωCo₃C
yhαoph₂ω₂Pgas₂dCxαμyμat₂dCroμ₂·uμarCur₂·ursorsQC2018OCUVOC 4

1102 tr−aωα·CphototraωsαstorsCbas₂dCoωCp₂ryμ₂ω₂Cdααπαd₂Cωaωo·rystaμsCμa·καω−Cˇ�â��ˇ�Cαωt₂ra·tαoωsQC2018OCYOCTSX]ZPTSYSU 7

1101 soω·ovaμ₂ωtC·oω₃orπatαoωaμCμo·κsCαωCor−aωα·Cs₂πα·oωdu·torsQC2018OCYTOCTVX]PTVYZ 32

1100 xprayC·oatαω−Co₃C₂μ₂·tro·h₂πα·aμμyC₂x₃oμαat₂dC−raph₂ω₂R·oωdu·tαω−Cpoμyπ₂rChybrαdC₂μ₂·trod₂C₃orC
or−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorQC2018OCY[OCV]]PWSX 4

1099
ioωorâ��f··₂ptorChoωβu−at₂dChopoμyπ₂rsChoωtaαωαω−Ciα₃μuorothα₂ωyμ₂thyμ₂ω₂Pgrαd−₂dC
r₂thyμ₂ω₂oxαωdoμ₂CorCr₂thyμ₂ω₂azaoxαωdoμ₂Cf··₂ptorCzωαts_Cxyωth₂sαsOCurop₂rtα₂sOCaωdCyh₂αrC
fppμα·atαoωCαωCkα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCXTOCZS]VPZTSV

16

1098
xpatαaμCaωdCorα₂ωtatαoωaμCd₂p₂ωd₂ω·₂Co₃C₂μ₂·troωCtraωs₃₂rCparaπ₂t₂rsCαωCa−−r₂−at₂sCo₃C
αrαdαuπP·oωtaαωαω−ChostCπat₂rαaμsC₃orCtqjis_C·oupμαω−C·oωstraαω₂dCd₂ωsαtyC₃uω·tαoωaμCth₂oryCwαthC
πoμ₂·uμarCdyωaπα·sQC2018OCUSOCU[V]VPU[V]]

6

1097 nωsα−htCαωtoCmα−hPu₂r₃orπaω·₂Choωβu−at₂dCuoμyπ₂rsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCWOCUZW[PUZ[X 176

1096 mα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCbas₂dCoωCor−aωα·Csαω−μ₂C·rystaμCπα·rorαbboωsC
₃abrα·at₂dCbyCaωCαωCsαtuCaωω₂aμαω−Cπ₂thodQC2018OCUOCUSUYPUSVT 0

1095 fCyhαazoμ₂â��saphthaμ₂ω₂Ciααπαd₂Cgas₂dCωPhhaωω₂μCioωorâ��f··₂ptorChoωβu−at₂dCuoμyπ₂rQC2018OCXTOCZVUSPZVU[ 22

1094 jxaπαωαω−Cxtru·tur₂â��urop₂rtyâ��kuω·tαoωCw₂μatαoωshαpsCαωCyhαoph₂ω₂OCx₂μ₂ωoph₂ω₂OCaωdC
y₂μμuroph₂ω₂Cmoπopoμyπ₂rsQC2018OCTOCXSVVPXSWU 17

1093 nωκβ₂tPurαωt₂dCjlkjyPgas₂dCuhysα·aμCzω·μoωabμ₂Ckuω·tαoωâ��i₂sα−ωOCjvaμuatαoωOCaωdCkabrα·atαoωQC
2018OCUYOCU]VXPU]WY 19

1092 xyωth₂sαsCaωdCyraωsαstorChhara·t₂rαstα·sCo₃C
iαωaphtho”UOVPd_UdOVdPdd—aωthra”TOUPb_XOYPbd—dαthαoph₂ω₂CKisfiyLQC2018OCWZOCTWS]PTWTT 3

(2018-2018)

47



1091 jωhaω·₂dCyh₂rπaμChoωdu·tαvαtyCo₃CqαquαdChrystaμμαω₂CjpoxyCw₂sαωCusαω−Choωtroμμ₂dCqαω₂arC
uoμyπ₂rαzatαoωQC2018OCZOCTT[SPTT[X 33

1090 UOZPiαo·tyμb₂ωzo₃uro”VOUPb—b₂ωzo₃uraω_CfωCtr−aωα·Cx₂πα·oωdu·torCwαthCywoPdαπ₂ωsαoωaμC
yraωsportChhaωω₂μsQC2018OCZOCUUU[PUUVU 12

1089 fCxαπpμ₂OCxπaμμPgaωd−apCuorphyrαωPgas₂dChoωβu−at₂dCuoμyπ₂rC₃orCfppμα·atαoωCαωCtr−aωα·C
jμ₂·troωα·sQC2018OCV]OC₂T[SSXWY 7

1088 hoωtroμμαω−Cth₂Cpαω₂tα·sCo₃Chhar−₂Cyraωs₃₂rCatChoωdu·tαv₂Cuoμyπ₂rRqαquαdCnωt₂r₃a·₂sCthrou−hC
rα·rostru·tur₂QC2018OCTUUOCUTUTSPUTUTX 11

1087 xoμutαoωPuro·₂ssabμ₂OCyhαωOCaωdCmα−hP˛”Ciα₂μ₂·trα·Cuoμyur₂aClat₂CnωsuμatorCwαthCxtroω−Cmydro−₂ωC
goωdαω−C₃orCqowP{oμta−₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsQC2018OCTSOCVUWYUPVUWZS 16

1086 ωPyyp₂Cor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstors_Cπat₂rαaμsCaωdC·haμμ₂ω−₂sQC2018OCYOCTTZZ[PTTZ[W 80

1085 yh₂C₂₃₃₂·tCo₃Csαω−μ₂CatoπCr₂pμa·₂π₂ωtCoωCor−aωα·CthαωC₃αμπCtraωsαstors_C·as₂Co₃Cthα₂ωo”VOUPb—pyrroμ₂C
vsQC₃uro”VOUPb—pyrroμ₂QC2018OCYOCTSSXSPTSSX[ 10

1084 jss₂ωtαaμCj₃₃₂·tsCoωCth₂CrobαμαtyCjxtra·tαoωCw₂μαabαμαtyC₃orCtr−aωα·CyraωsαstorsQC2018OCU[OCT[SV]SZ 46

1083 qowP{oμta−₂OCurαωt₂dOCfμμPuoμyπ₂rCnωt₂−rat₂dChαr·uαtsCjπpμoyαω−CaCqowPq₂aκa−₂CaωdCmα−hP’α₂μdC
uoμyπ₂rCiα₂μ₂·trα·QC2018OCWOCT[SSVWS 25

1082 rodα₃α·atαoωCo₃Cxαd₂ChhaαωsCo₃Choωβu−at₂dCroμ₂·uμ₂sCaωdCuoμyπ₂rsC₃orChhar−₂CrobαμαtyC
jωhaω·₂π₂ωtCaωdCx₂ωsαω−Ckuω·tαoωaμαtyQC2018OCXTOCTWUUPTWVU 92

1081 iαr₂·tCtbs₂rvatαoωCo₃Cth₂Ciαpoμ₂Pnωdu·₂dCjω₂r−₂tα·Ciαsord₂rCαωCwubr₂ω₂Cxαω−μ₂PhrystaμCyraωsαstorsC
byCx·aωωαω−Cp₂μvαωCurob₂Crα·ros·opyQC2018OC]OCU[Y]PU[ZV 12

1080 nω·orporatαoωCo₃Cyhα₂ωo”VOUPb—pyrroμ₂CαωtoCiακ₂topyrroμopyrroμ₂Pgas₂dChopoμyπ₂rsC₃orCj₃₃α·α₂ωtC
tr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsQC2018OCZOCYU]PYVW 17

1079 ioπaαωCxtru·tur₂sCo₃CuoμyKVPdod₂·yμthαoph₂ω₂LPgas₂dCgμo·κChopoμyπ₂rsCi₂p₂ωdCoωC
w₂−αor₂−uμarαtyQC2018OCXTOCWSZZPWS[W 15

1078 g₂adsPoωPxtrαω−Pxhap₂dCuoμyKazoπ₂thαω₂LCfppμα·abμ₂C₃orCxoμutαoωCuro·₂ssαω−Co₃Cgαμay₂rCi₂vα·₂sC
zsαω−CaCxaπ₂Cxoμv₂ωtQC2018OCZOCYWTPYWX 18

1077 hoωβu−atαoωCbr₂aκCspa·₂rsCaωdC₃μ₂xαbμ₂Cμαωκ₂rsCasCtooμsCtoC₂ω−αω₂₂rCth₂Cprop₂rtα₂sCo₃C
s₂πα·oωdu·tαω−Cpoμyπ₂rsQC2018OCXSOCZUXPZVY 16

1076 w₂·₂ωtCuro−r₂ssCαωCxoπ₂CfπorphousCrat₂rαaμsC₃orCxup₂r·apa·αtorsQC2018OCTWOC₂T[SSWUY 88

1075 zωd₂rstaωdαω−Chydros·opα·Cprop₂rtα₂sCo₃CsαμκC₃αbroαωCaωdCαtsCus₂CasCaC−at₂Pdα₂μ₂·trα·CαωCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCX]OCUTVPUT] 15

1074 mybrαdC·oπpμ₂π₂ωtaryCαωv₂rt₂rCbas₂dCoωC·arboωCωaωotub₂CaωdCnl“tCthαωP₃αμπCtraωsαstorsCwαthC
·oωtroμμ₂dCpro·₂ssC·oωdαtαoωsQC2018OCZYUOCWXYPWYU 12

Citation Report

48



1073 mα−hPCκClat₂Ciα₂μ₂·trα·sC₃orCjπ₂r−αω−Ckμ₂xαbμ₂CaωdCxtr₂t·habμ₂Cjμ₂·troωα·sQC2018OCTT[OCXY]SPXZXW 354

1072 rod₂μαω−Co₃Cf·tuaμPxαz₂Ctr−aωα·Cjμ₂·troωα·Ci₂vα·₂sC₃roπCj₃₃α·α₂ωtCroμ₂·uμarPx·aμ₂CxαπuμatαoωsQC
2018OCU[OCT[STWYS 6

1071 hhar−₂CuaαrCx₂paratαoωCiyωaπα·sCαωCtr−aωα·CguμκPm₂t₂roβuω·tαoωCxoμarCh₂μμsQC2018OCTOCT[SSSVU 7

1070 nωCxαtuCfωaμysαsCo₃Cxoμv₂ωtCaωdCfddαtαv₂Cj₃₃₂·tsCoωCkαμπCrorphoμo−yCjvoμutαoωCαωCxpαωPhastC
xπaμμProμ₂·uμ₂CaωdCuoμyπ₂rCuhotovoμtaα·Crat₂rαaμsQC2018OC[OCT[SSYTT 34

1069 mα−hμyCj₃₃α·α₂ωtChataμystsC₃orCiαr₂·tCfryμatαoωCuoμyπ₂rαzatαoωCKifruLQC2018OCZOCTUSYPTUTY 42

1068 tv₂rCZHCphotovoμtaα·C₂₃₃α·α₂ω·yCo₃CaCs₂πα·rystaμμαω₂CdoωorPa··₂ptorCpoμyπ₂rCsyωth₂sαz₂dCvαaCdαr₂·tC
aryμatαoωCpoμyπ₂rαzatαoωQC2018OCTX[OCT[VPT[Z 7

1067 mα−hμyCr₂produ·αbμ₂CaμκaμαCπ₂taμCdopαω−Csyst₂πC₃orCor−aωα·C·rystaμsCthrou−hC₂ωhaω·₂dCdα₃₃usαoωCo₃C
aμκaμαCπ₂taμCbyCs₂·oωdaryCth₂rπaμCa·tαvatαoωQC2018OC[OCZYTZ 5

1066 xyωth₂sαsOC·hara·t₂rαzatαoωCaωdCs₂πα·oωdu·tαω−Cb₂havαorCo₃CsOUOXPtrαsubstαtut₂dCpyrroμ₂sQC2018OC
TTZTOCWXPXV 1

1065 x₂μ₃Pfss₂πbμ₂dCuhoto·hroπα·Croμ₂·uμarCiαpoμ₂sC₃orCmα−hPu₂r₃orπaω·₂Cuoμyπ₂rCyhαωPkαμπC
yraωsαstorsQC2018OCTSOCUTW]UPUTW][ 11

1064 f··₂ptorCu₂r·oμatαoωCi₂t₂rπαω₂sCmowCjμ₂·troωPf··₂ptαω−Cfddαtαv₂sCrodα₃yCyraωsportCo₃C
fπbαpoμarCuoμyπ₂rCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCTUOCZTVWPZTWS 7

1063 fCu₂rovsκαt₂Cqα−htPjπαttαω−Ci₂vα·₂Cirαv₂ωCbyCqowPkr₂qu₂ω·yCfμt₂rωatαω−Churr₂ωtC{oμta−₂QC2018OCYOCT[SSUSY 23

1062 uot₂ωtαoπ₂trα·Cuaraπ₂t₂rαzatαoωCo₃Ciαωaphtho”UOVPb_UdOVdP₃—thα₂ωo”VOUPb—thαoph₂ω₂Ckα₂μdPj₃₃₂·tC
yraωsαstorsCwαthCaC{aryαω−Ci₂−r₂₂Co₃Csoωαd₂aμαtα₂sQC2018OCWOCTZSSXTW 23

1061 xh₂μμa·CkαμπsCasCaCsaturaμCiα₂μ₂·trα·Cqay₂rC₃orCjωhaω·₂dCjμ₂·troωCyraωsportCαωCuoμyπ₂rCkα₂μdPj₃₃₂·tC
yraωsαstorsQC2018OCTSOCT[]W[PT[]XX 18

1060 i₂sα−ωCaωdC₂vaμuatαoωCo₃Cphysα·aμCuω·μoωabμ₂C₃uω·tαoωC₃orCαωor−aωα·Cprαωt₂dC₂μ₂·troωα·sQC2018OC 9

1059 soωPqαω₂arCx₂μ₃Pm₂atαω−CαωCtr−aωα·CyraωsαstorsCw₂a·hαω−Cmα−hCuow₂rCi₂ωsαtα₂sQC2018OC[OC][SY 11

1058 qas₂rPαωdu·₂dCorα₂ωtatαoωCtraωs₃orπatαoωCo₃CaC·oωβu−at₂dCpoμyπ₂rCthαωC₃αμπCwαthC₂ωhaω·₂dCv₂rtα·aμC
·har−₂CtraωsportQC2018OCYOC]VZWP]V[U 9

1057 TiCv₂rsusCUiClrowthCo₃Cxoμubμ₂Cf·₂ω₂ChrystaμsC₃roπCxoμubμ₂Cf·₂ω₂Ruoμyπ₂rCgμ₂ωdsClov₂rω₂dCbyCaC
w₂sαduaμCxoμv₂ωtCw₂s₂rvoαrCαωCaCuhas₂Px₂parat₂dCuoμyπ₂rCratrαxQC2018OCU[OCT[SU[ZX 14

1056 jωhaω·₂π₂ωtCo₃CωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorCu₂r₃orπaω·₂sCthrou−hCxur₃a·₂Ciopαω−CwαthC
fπαωosαμaω₂sQC2018OCU[OCT[SUUYX 24

(2018-2018)

49



1055 uPTVV_Cnπprov₂dCxtabαμαtyCo₃Ctr−aωα·CykysCbyCuoμydαπ₂thyμsαμoxaω₂CuassαvatαoωQC2018OCW]OCTX]VPTX]Y 2

1054 yrαpμ₂Cf··₂ptorsCαωCaCuoμyπ₂rα·Cfr·hαt₂·tur₂C₃orCgaμaω·₂dCfπbαpoμarCyraωsαstorsCaωdCmα−hPlaαωC
nωv₂rt₂rsQCAdvanced MaterialsOC2018OCVSOC₂T[ST]XT 24 22

1053 fCpra·tα·aμC₃α₂μdC−uαd₂CtoCth₂rπo₂μ₂·trα·s_Ckuωdaπ₂ωtaμsOCsyωth₂sαsOCaωdC·hara·t₂rαzatαoωQC2018OCXOCSUTVSV 156

1052 horr₂μatαoωCo₃Croμ₂·uμarCxtru·tur₂CaωdChhar−₂CyraωsportCurop₂rtα₂s_CfChas₂CxtudyCαωC
saphthaμ₂ω₂dααπαd₂â��gas₂dChopoμyπ₂rCx₂πα·oωdu·torsQC2018OCWOCT[SSUSV 6

1051 zωrav₂μαω−Cth₂Cstr₂ssC₂₃₃₂·tsCoωCth₂Coptα·aμCprop₂rtα₂sCo₃Cstr₂t·habμ₂CrodP·oαμC
poμy₃μuor₂ω₂PpoμyKωPbutyμCa·ryμat₂LCbμo·κC·opoμyπ₂rCthαωC₃αμπsQC2018OC]OCV[USPV[VT 19

1050 xπaμμCπoμ₂·uμarChoμ₂Ptraωsportαω−Cπat₂rαaμsCKmyrsLCαωCor−aωα·Cμα−htP₂παttαω−Cdαod₂sCKtqjisL_C
stru·turaμCdαv₂rsαtyCaωdC·μassα₃α·atαoωQC2018OCYOC[U[SP[VUX 56

1049 iαsμo·atαoωsCαωCπoμ₂·uμarC·rystaμsQC2018OC[TOCS]YXST 27

1048 tr−aωosαμα·oωCdαπ₂rCo₃CgygyCasCaCp₂rsp₂·tαv₂Cs₂πα·oωdu·torCπat₂rαaμC₃orCtoxα·C−asCd₂t₂·tαoωCwαthC
πoωoμay₂rCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCYOC]YW]P]YX] 29

1047 maμo−₂ωat₂dCy₂traazap₂ωta·₂ω₂sCwαthCjμ₂·troωCrobαμαtyCasCmα−hCasCUZQ[C·πC{CsCαωC
xoμutαoωPuro·₂ss₂dCωPhhaωω₂μCtr−aωα·CyhαωPkαμπCyraωsαstorsQCAdvanced MaterialsOC2018OCVSOC₂T[SVWYZ 24 110

1046 hhaαωCshap₂CaωdCthαωC₃αμπCb₂havαourCo₃CpoμyKthαoph₂ω₂LP−ra₃tPpoμyKa·ryμat₂Cur₂thaω₂LQC2018OCTWOCY[ZXPY[[U 3

1045 fss₂ssπ₂ωtCo₃Cth₂Cka·torsCnω₃μu₂ω·αω−Chhar−₂Pharrα₂rCrobαμαtyCr₂asur₂π₂ωtsCαωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCU[OCT[SVS]Y 16

1044 fCω₂wCpoμyπ₂rC₃α₂μdC₂₃₃₂·tCtraωsαstorCbas₂dCoωC₃μuor₂ω₂Cd₂rαvatαv₂CwαthC₃us₂dC₃uraωCrαω−sQC2018OC
TVXOCWY[YX 0

1043 nωt₂−ratαω−Cj₃₃α·α₂ωtCtptα·aμClaαωCαωCmα−hProbαμαtyCtr−aωα·Cx₂πα·oωdu·torsC₃orCruμtα₃uω·tαoωaμC
tpto₂μ₂·troωα·Cfppμα·atαoωsQC2018OCU[OCT[SUWXW 29

1042 kμ₂xαbμ₂CaωdCxtr₂t·habμ₂CxπartCiαspμay_Crat₂rαaμsOCkabrα·atαoωOCi₂vα·₂Ci₂sα−ωOCaωdCxyst₂πC
nωt₂−ratαoωQC2018OCU[OCT[ST[VW 221

1041 s₂wCˇ�Pjxt₂ωd₂dCsaphthaμ₂ω₂Ciααπαd₂sC₃orCmα−hPu₂r₃orπaω·₂CωPyyp₂Ctr−aωα·Cx₂πα·oωdu·torsCwαthC
snwCfbsorptαoωCurop₂rtα₂sQC2018OCZOCUUZ]PUU[W 9

1040 tptα·aμCaωdC₂μ₂·trα·aμCprop₂rtα₂sCo₃Cωaωostru·tur₂dC
sOsdPdαph₂ωyμPsOsdPdαPpPtoμyμb₂ωz₂ω₂PTOWPdαaπαω₂Cor−aωα·CthαωC₃αμπsQC2018OCTUWOCT 12

1039 kabrα·atαoωCo₃CuμtrathαωCμowPvoμta−₂Pdrαv₂ωCprαωt₂dCor−aωα·C·αr·uαtsCwαthCaωodαz₂dC−at₂CαsμaωdsQC2018
OCYUOCZZP[T 6

1038 jμ₂·tro·hroπα·Cuoμyπ₂rsCuro·₂ss₂dC₃roπCjωvαroωπ₂ωtaμμyCg₂ωα−ωCxoμv₂ωtsQC2018OCVSOCXTYTPXTY[ 26

Citation Report

50



1037 xtru·turaμOCxp₂·tros·opα·OCaωdChoπputatαoωaμChhara·t₂rαzatαoωCo₃Cth₂Choω·oπαtaωtCuoμyπorphsCo₃C
th₂CsaturaμCx₂πα·oωdu·torCnωdα−oQC2018OCTUUOCT[WUUPT[WVT 14

1036 harrα₂rCαωβ₂·tαoωCαωCor−aωα·C₂μ₂·troωα·s_Cnωβ₂·tαoωChotspotC₂₃₃₂·tCb₂yoωdCbarrα₂rCr₂du·tαoωC₂₃₃₂·tQC
2018OCTTVOCSWVVSU 4

1035 jμ₂·troωPd₂₃α·α₂ωtCTOUOZO[Pt₂traazap₂ryμ₂ω₂Cd₂rαvatαv₂_Cj₃₃α·α₂ωtCsyωth₂sαsCaωdC·opoμyπ₂rαzatαoωQC
2018OCTSZOCYZPZV

1034 xyωth₂sαsCo₃CaCTOUPiαthα₂ωyμ₂th₂ω₂Phoωtaαωαω−CioωorPf··₂ptorCuoμyπ₂rCvαaCuaμμadαuπPhataμyz₂dC
iαr₂·tCfryμatαoωCuoμyπ₂rαzatαoωCKifruLQC2018OCUVOC 13

1033 ihChoπpa·tCrod₂μC₃orCxubthr₂shoμdCtp₂rat₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCV]OCTT]TPTT]W 6

1032 w₂·₂ωtCuro−r₂ssCαωCmα−hProbαμαtyCtr−aωα·Cyraωsαstors_CfCw₂aμαtyChh₂·κQCAdvanced MaterialsOC2018OC
VSOC₂T[STSZ] 24 358

1031 u₂r₃orπaω·₂Cnπprov₂π₂ωtsCαωChoωβu−at₂dCuoμyπ₂rCi₂vα·₂sCbyCw₂πovaμCo₃C}at₂rPnωdu·₂dCyrapsQC
Advanced MaterialsOC2018OCVSOC₂T[ST[ZW 24 52

1030 qoω−Pwaω−₂Croμ₂·uμarCx₂μ₃Pfss₂πbμyC₃roπCˇ�Pjxt₂ωd₂dCuyr₂ω₂Pkuω·tαoωaμαz₂dC
iακ₂topyrroμopyrroμ₂sQC2018OCVSOCXSVUPXSWS 18

1029 j₃₃₂·tsCo₃Ctuωω₂μαω−Pbas₂dCa··₂ssCr₂sαstaω·₂CαωCμay₂r₂dCsαω−μ₂P·rystaμμαω₂Cor−aωα·CtraωsαstorsQC2018OC
VVOCUVXSPUVYV 9

1028 kroπCqαω₂arCtoCyPxhap₂dCnωdaωPTOVPdαoω₂Cuushâ��uuμμCroμ₂·uμ₂s_CfChoπparatαv₂CxtudyQC2018OCTSTOC₂UST[SSS]S 7

1027 fμκoxyPxubstαtut₂dCfωthra”TOUP·_XOYP·d—bαsK”TOUOX—thαadαazoμ₂LCKfyzL_CfCs₂wCjμ₂·troωPf··₂ptorCzωαtC
αωCth₂Cx₂πα·oωdu·tαω−Cuoμyπ₂rsC₃orCtr−aωα·Cjμ₂·troωα·sQC2018OCXTOCXWZVPXW[W 8

1026 nωCxαtuCr₂asur₂π₂ωtCo₃Cjx·αtoωCiyωaπα·sCiurαω−CyhαωPkαμπCkorπatαoωCzsαω−Cxαω−μ₂PxhotCyraωsα₂ωtC
fbsorptαoωQC2018OCTUUOCYWV[PYWWW 8

1025 nωt₂r·oωω₂·tαω−Cs₂πα·oωdu·tαω−Cπoμ₂·uμ₂sCwαthCωoωP·oωβu−at₂dCso₃tCμαωκ₂rs_CaCwayCtoCαπprov₂C₃αμπC
₃orπatαoωCquaμαtyCwαthoutCsa·rα₃α·₂CαωC·har−₂CπobαμαtyQQC2018OC[OCUVXWYPUVXXW 1

1024 jxt₂ωd₂dCaωdCroduμat₂dCyhα₂ωothαoph₂ω₂sC₃orCyh₂rπaμμyCiurabμ₂CaωdCxoμutαoωPuro·₂ssabμ₂C
tr−aωα·Cx₂πα·oωdu·torsQC2018OCVSOCXSXSPXSYS 20

1023 nωt₂r₃a·αaμC₂₃₃₂·tsCoωCsoμutαoωPsh₂ar₂dCthαωP₃αμπCtraωsαstorsQC2018OCYOCTUSSYPTUSTX 11

1022 urrfCasCaωC₂₃₃₂·tαv₂Cprot₂·tαoωCμay₂rCa−aαωstCth₂CoxαdatαoωCo₃CuVmyCaωdCrirtPuu{CbyCozoω₂QC
2018OCVVOCT[]TPT]ST 8

1021 xoμv₂ωtPvaporPaωω₂aμ₂dCfâ��iâ��fPtyp₂Cs₂πα·rystaμμαω₂C·oωβu−at₂dCsπaμμCπoμ₂·uμ₂sC₃orC₃μ₂xαbμ₂C
aπbαpoμarC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2018OCYOCXY][PXZSY 18

1020 kμoatαω−PωoωPsoμv₂ωtCπ₂thodC₃orCαωdu·αω−Cth₂C₃orπatαoωCo₃Chα−hμyC·rystaμμαω₂C·oωβu−at₂dCpoμyπ₂rC
ωaωo₃αbrαμsCαωCth₂CsoμutαoωCstat₂C₃orChα−hPp₂r₃orπaω·₂Cor−aωα·CtraωsαstorsQC2018OCYOC[VXVP[VX] 9

(2018-2018)

51



1019 yutorαaμ_Ctr−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstors_Crat₂rαaμsOCstru·tur₂CaωdCop₂ratαoωQC2018OCTUWOCSZTTST 89

1018 qowP{oμta−₂OCkμ₂xαbμ₂OCaωdCx₂μ₃Pjω·apsuμat₂dCzμtra·oπpa·tCtr−aωα·CyhαωPkαμπCyraωsαstorsCgas₂dCoωC
saωoπ₂πbraω₂sQC2018OCT[OCXXXUPXXYT 23

1017 fωCzμtrahα−hCrobαμαtyCαωCnsoπorphα·Ckμuorob₂ωzo”·—”TOUOX—thαadαazoμ₂Pgas₂dCuoμyπ₂rsQC2018OCTVSOCTV[TZPTV[UU3

1016 iα₃μuorob₂ωzothαadαazoμ₂CaωdCx₂μ₂ωoph₂ω₂Pgas₂dChoωβu−at₂dCuoμyπ₂rCi₂πoωstratαω−CaωCj₃₃₂·tαv₂C
moμ₂CrobαμαtyCjx·₂₂dαω−CXC·πC{CsCwαthCxoμαdPxtat₂Cjμ₂·troμyt₂Ciα₂μ₂·trα·QC2018OCTSOCVUW]UPVUXSS 20

1015 xyωth₂sαsCo₃Cbμo·κC·opoμyπ₂rsC·oπprαs₂dCo₃CpoμyKVPh₂xyμthαoph₂ω₂LCs₂−π₂ωtCwαthCtrαsαμoxaω₂Csαd₂C
·haαωsCaωdCth₂αrCappμα·atαoωCtoCor−aωα·CthαωC₃αμπCtraωsαstorQC2018OCXYOCTZ[ZPTZ]W 16

1014 UOXPiα−₂rπas₂μ₂ωoph₂ω₂s_Cl₂rπaωαuπCfωaμo−u₂sCo₃Cx₂μ₂ωoph₂ω₂sQC2018OCTWSOCTTUSYPTTUS] 13

1013 tω₂PpotCsyωth₂sαz₂dCfgfCtrαPbμo·κC·opoμyπ₂rsC₃orChα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2018OC]OCWXTZPWXUU 7

1012 sov₂μC₃μ₂xαbμ₂Cαωκβ₂tPprαωt₂dCr₂taμPnωsuμatorPx₂πα·oωdu·torCor−aωα·Cdαod₂C₂πpμoyαω−Csαμv₂rC
₂μ₂·trod₂sQC2018OCYUOCVVXPVWT 9

1011 {αωyμ₂ω₂Cspa·₂rC₂₃₃₂·tsCo₃Cb₂ωzothαadαazoμ₂â��quart₂rthαoph₂ω₂Cbas₂dC·oωβu−at₂dCpoμyπ₂rsCoωC
traωsαstorCπobαμαtα₂sQC2018OCWUOCTXVZUPTXVZ[ 4

1010 kμuor₂s·₂ω·₂Co₃Csoωaroπatα·Ctr−aωα·Cxyst₂πsCaωdCwooπCy₂πp₂ratur₂Cuhosphor₂s·₂ω·₂Co₃C
tr−aωα·Cquπαωo−₂ωs_Cyh₂Cnωtrαωsα·Curαω·αpμ₂CaωdCw₂·₂ωtCuro−r₂ssQC2018OCTWOC₂T[STXYS 172

1009 fωCzμtrahα−hCrobαμαtyCαωCnsoπorphα·Ckμuorob₂ωzo”·—”TOUOX—thαadαazoμ₂Pgas₂dCuoμyπ₂rsQC2018OCXZOCTVYU]PTVYVW 30

1008 ra·ros·opα·Cnωt₂r₃a·αaμCurop₂rtyCasCaCi₂t₂rπαωαω−Cuaraπ₂t₂rC₃orCw₂μαabμ₂Cur₂dα·tαoωCo₃Chhar−₂C
robαμαtyCαωCtr−aωα·CyraωsαstorsQC2018OCTUUOCTZY]XPTZZSX 6

1007 m₂xa·₂ω₂Ciααπαd₂sQC2018OCTWSOCTUTZXPTUT[S 31

1006 iακ₂topyrroμopyrroμ₂Pgas₂dChoωβu−at₂dCuoμyπ₂rsCxyωth₂sαz₂dCvαaCiαr₂·tCfryμatαoωC
uoμy·oωd₂ωsatαoωC₃orCmα−hCrobαμαtyCuur₂CωPhhaωω₂μCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCU[OCT[STS]Z 66

1005 nω₃μu₂ω·₂Co₃Cth₂C−at₂CbαasCstr₂ssCoωCth₂CstabαμαtyCo₃CωPtyp₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCbas₂dCoωC
dα·yaωovαωyμ₂ω₂â��dαhydroαωd₂ωo₃μuor₂ω₂Cs₂πα·oωdu·torsQC2018OCUOCTYVTPTYWT 16

1004 xoμv₂ωtCfddαtαv₂s_Cp₂yCrorphoμo−yPiαr₂·tαω−Cf−₂ωtsC₃orCxoμutαoωPuro·₂ss₂dCtr−aωα·CxoμarCh₂μμsQC
Advanced MaterialsOC2018OCVSOC₂TZSZTTW 24 228

1003 iαr₂·tCaryμatαoωCpoμyπ₂rαzatαoω_CfC−uαd₂CtoCoptαπaμC·oωdαtαoωsC₃orC₂₃₃₂·tαv₂C·oωβu−at₂dCpoμyπ₂rsQC
2018OC[VOCTVXPUST 75

1002 mα−hμyCˇ�P₂xt₂ωd₂dCsπaμμCπoμ₂·uμ₂sCwαthCbαsKaμκyμthαoLπ₂thyμ₂ω₂Csαd₂C·haαωsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2018OCYOCZYSWPZYTT 9

Citation Report

52



1001 tr−aωα·Ckμ₂xαbμ₂Cjμ₂·troωα·sQC2018OCUOCT[SSSZS 106

1000 nωt₂r₃a·₂C₂ω−αω₂₂rαω−CaωdCsoμαdPstat₂Cor−aωαzatαoωC₃orCtrααωdoμ₂Pbas₂dCpPtyp₂Cor−aωα·CthαωP₃αμπC
traωsαstorsQC2018OCUSOCTZ[[]PTZ[][ 12

999 roμ₂·uμarCtrd₂rαω−Co₃Ciαthα₂ωo”UOVP`UJOVJP—b₂ωzo”UOTP_VOWPJ—dαthαoph₂ω₂sC₃orCkα₂μdPj₃₃₂·tCyraωsαstorsQC
2018OCVOCYXTVPYXUU 2

998 zωsyππ₂trα·aμCstarburstCtrαaryμaπαω₂s_Csyωth₂sαsOCprop₂rtα₂sOCaωdC·hara·t₂rαstα·sCo₃CtkjysQC2018OCYOCY]TYPY]T] 18

997 w₂−uμat₂dCi₂w₂ttαω−C₃orCuatt₂rωαω−Ctr−aωα·Cxαω−μ₂ChrystaμsCwαthCuur₂Chrystaμμo−raphα·Ctrα₂ωtatαoωC
towardCmα−hCu₂r₃orπaω·₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2018OCU[OCT[SSWZS 34

996 fppμα·atαoωsCo₃Curαωt₂dCUiCrat₂rαaμsQC2019OCTZ]PUTY 1

995 i₂v₂μopπ₂ωtCo₃Cpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorPbas₂dCαππuωoassaysQC2019OCXTOCTP] 10

994 kabrα·atαoωCo₃CaCkμ₂xαbμ₂Cgαos₂ωsorCgas₂dCoωCaωCtr−aωα·Ckα₂μdP₂₃₃₂·tCyraωsαstorC₃orCqa·tat₂C
i₂t₂·tαoωQC2019OCVXOCTSVPTSY 19

993 nωtrαωsα·aμμyCstr₂t·habμ₂Cαsoαωdα−oâ��bαthαoph₂ω₂C·oωβu−at₂dC·opoμyπ₂rsCusαω−CpoμyKa·ryμat₂Caπαd₂LC
sαd₂C·haαωsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2019OCTSOCXTZUPXT[V 23

992 wapαdCsoμvoPπα·rowav₂Caωω₂aμαω−C₃orCoptαπαzαω−Cord₂r₂dCωaωostru·tur₂sCaωdC·rystaμμαzatαoωCo₃C
r₂−αor₂−uμarCpoμythαoph₂ω₂Pbas₂dCbμo·κC·opoμyπ₂rsQC2019OCTSOCW]YUPW]ZU 3

991 yuωabμ₂Curop₂rtα₂sCo₃CrfuqjPi₂posαt₂dCyhαωCkαμπsCαωCth₂Cur₂s₂ω·₂Co₃Cxuppr₂ss₂dCx₂−π₂ωtaμC
iyωaπα·sQC2019OC[OCTTTXPTTUT 7

990 fωCuμtra₃μ₂xαbμ₂Cor−aωα·Cdα₃₃₂r₂ωtαaμCaπpμα₃α₂rC₃orCr₂·ordαω−C₂μ₂·tro·ardαo−raπsQC2019OCUOCVXTPVYS 62

989 kμ₂xαbμ₂Cur₂ssur₂Px₂ωsαtαv₂Choωta·tCyraωsαstorsCtp₂ratαω−CαωCth₂Cxubthr₂shoμdCw₂−απ₂QC2019OCTTOCVTTTTPVTTT[ 16

988 nωt₂r₃a·₂sCαωCor−aωα·C₂μ₂·troωα·sQC2019OCWOCYUZPYXS 129

987 nω₃μu₂ω·₂Co₃Cxoμut₂Choω·₂ωtratαoωCoωCr₂ωαs·usPluαd₂dChoatαω−Co₃Cmα−hμyChrystaμμαω₂Ctr−aωα·CyhαωC
kαμπsQC2019OCYOCT]SSYTW 14

986 yraωsαstorCurop₂rtα₂sCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂rsCgas₂dCoωC{αωyμ₂ω₂Pbrαd−₂dC
iα₃μuorob₂ωzo”·—”TOUOX—thαadαazoμ₂CKkgyzjLQC2019OCW[OCTSU]PTSVT 3

985 fsyππ₂trα·Cxαd₂PhhaαωCjω−αω₂₂rαω−Co₃Cnsoαωdα−oPgas₂dCuoμyπ₂rsC₃orCnπprov₂dCxtr₂t·habαμαtyCaωdC
fppμα·atαoωsCαωCkα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCTTOCVWTX[PVWTZS 35

984 rα·ros·opα·Cobs₂rvatαoωCo₃C₂₃₃α·α₂ωtC·har−₂CtraωsportCpro·₂ss₂sCa·rossCdoπaαωCbouωdarα₂sCαωC
doωorPa··₂ptorPtyp₂C·oωβu−at₂dCpoμyπ₂rsQC2019OCUOC 17

(2019-2018)

53



983 w₂−αor₂−uμarαtyC·oωtroμμ₂dCphas₂Cb₂havαorC₃orCuoμyKVPh₂xyμthαoph₂ω₂L_CfC·oπbαω₂dCstudyCo₃Csαπpμ₂C
·oars₂P−raαω₂dCsαπuμatαoωCaωdC₂xp₂rαπ₂ωtQC2019OCTZ[OCTUTXY] 1

982 kμαppαω−CrotαoωCyoCgαasCth₂Ctr−aωαz₂dCxupraπoμ₂·uμarCuoμyπ₂rαzatαoωCo₃CsPm₂t₂rotrαaω−uμ₂ω₂sQC
2019OCVTOCZSUWPZSVU 7

981 i₂sα−ωCstrat₂−α₂sCo₃CωPtyp₂C·oωβu−at₂dCpoμyπ₂rsC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC2019OCVOCT]VUPT]XT 48

980 roωotyp₂Ctr−aωα·CiuaμCyhr₂shoμdC{oμta−₂Czsαω−Ciα₃₃₂r₂ωtCtykyCl₂oπ₂trα₂sQC2019OC]OCVVV 7

979 yuωαω−Ctptα·aμCurop₂rtα₂sCo₃Choωβu−at₂dCroμ₂·uμ₂sCbyCq₂wαsCf·αds_Cnωsα−htsC₃roπCjμ₂·troωα·C
xtru·tur₂Crod₂μαω−QC2019OCTSOCWYVUPWYV[ 8

978 w₂·₂ωtCd₂v₂μopπ₂ωtsCαωCth₂Cd₂t₂·tαoωCo₃Cbovαω₂Cs₂ruπCaμbuπαωQC2019OCTV[OCYSUPYTZ 61

977 mα−hμyPsoμubμ₂CπuμtαPaμκyμat₂dCpoμyπ₂rCs₂πα·oωdu·torsCaωdCappμα·atαoωsCαωChα−hPp₂r₃orπaω·₂C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2019OCZOC]X]TP]X][ 7

976 lasCgμowChoatαω−_CfCi₂posαtαoωCy₂·hωαqu₂CyoChoωtroμCth₂ChrystaμCrorphoμo−yCαωCyhαωCkαμπsCo₃C
tr−aωα·Cx₂πα·oωdu·torsQC2019OCWOCTTYXZPTTYYU 5

975 uoμ₂sCapartC−ravαtyCbas₂dCpμaωarCor−aωα·Cπuμtα₃uω·tαoωaμCs₂ωsorCusαω−C·obaμtCKnnLCphthaμo·yaωαω₂QC
2019OCYOCS]XSYU 3

974 w₂v₂aμαω−Cxuppr₂ss₂dCnωt₂rπoμ₂·uμarChoupμαω−Cj₃₃₂·tsCαωCf−−r₂−at₂dCtr−aωα·Cx₂πα·oωdu·torsCbyC
iαμutαω−Cth₂Chrystaμ_Crod₂μCxyst₂πCu₂r₃μuorop₂ωta·₂ω₂_uα·₂ω₂QC2019OCTUVOCZSTYPZSUS 2

973 qooκCb₂yoωdCth₂Csur₃a·₂_Cr₂·₂ωtCpro−r₂ssCαωCappμα·atαoωsCo₃Csur₃a·₂Ps₂−r₂−at₂dCπoωoμay₂rsC₃orC
or−aωα·C₂μ₂·troωα·sQC2019OCXTOCTTTZPTTUY 13

972 xtr₂t·habμ₂Choωdu·tαv₂CmybrαdCkαμπsChoωsαstαω−Co₃Chubα·Cxαμs₂squαoxaω₂P·app₂dCuoμyur₂thaω₂CaωdC
uoμyKVPh₂xyμthαoph₂ω₂LQC2019OCTTOC 7

971 tωCth₂Cwoμ₂Co₃Choωta·tCw₂sαstaω·₂CaωdCjμ₂·trod₂Crodα₃α·atαoωCαωCtr−aωα·Cjμ₂·tro·h₂πα·aμC
yraωsαstorsQCAdvanced MaterialsOC2019OCVTOC₂T]SUU]T 24 31

970 w₂·₂ωtCfdvaω·₂sCαωCfπbαpoμarCyraωsαstorsC₃orCkuω·tαoωaμCfppμα·atαoωsQC2019OCU]OCT]SUTSX 86

969 saωos·aμ₂Cth₂rπaμCπappαω−Co₃C₃₂wPμay₂rCor−aωα·C·rystaμsQC2019OCUTOCXWSUPXWS] 3

968 yh₂Ca·tuaμC₂μ₂·troωα·CbaωdCstru·tur₂Co₃CaCrubr₂ω₂Csαω−μ₂C·rystaμQC2019OC]OC]YWX 9

967 yuωαω−Cga·κboω₂CuμaωarαtyCαωCyhαadαazoμob₂ωzotrαazoμ₂â��gαsKthα₂ωothαoph₂ωyμL₂thyμ₂ω₂Chopoμyπ₂rsC
₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCTOCUVSUPUVTU 6

966 rα·rostru·turaμC·oωtroμCsuppr₂ss₂sCth₂rπaμCa·tαvatαoωCo₃C₂μ₂·troωCtraωsportCatCrooπCt₂πp₂ratur₂CαωC
poμyπ₂rCtraωsαstorsQC2019OCTSOCVVYX 27

Citation Report

54



965 w₂sαμα₂ω·₂CtoChoω₃orπatαoωaμCkμu·tuatαoωsChoωtroμsCjω₂r−₂tα·Ciαsord₂rCαωChoωβu−at₂dCuoμyπ₂rC
rat₂rαaμs_Cnωsα−htsC₃roπCftoπαstα·CxαπuμatαoωsQC2019OCVTOCY[[]PY[]] 14

964 fωCfsyππ₂trα·Croμ₂·uμarCi₂sα−ωCxtrat₂−yC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCmα−hC
hoωsαst₂ω·yCo₃Cu₂r₃orπaω·₂QC2019OCTOCTUVVPTUWU 0

963 kurth₂rCjxaπαωatαoωCo₃Cnωt₂r·oωω₂·tαoωCαωChoωβu−at₂dCuoμyπ₂rsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorsQC2019OCXOCT]SSUTV 7

962 ur₂·αsαoωCaωdCuurαtyCo₃Choωβu−at₂dCuoμyπ₂rsCâ��CyoCb₂Cjωsur₂dCg₂₃or₂Curo·₂ssαω−QC2019OCTPXX

961 uhotoPtxαdatαoωCw₂v₂aμsCmPf−−r₂−at₂sCmαdd₂ωCαωCxpαωPhastPhoωβu−at₂dCuoμyπ₂rCkαμπsCasCtbs₂rv₂dC
byCywoPiαπ₂ωsαoωaμCuoμarαzatαoωCnπa−αω−QC2019OCVTOC[]UZP[]VY 3

960 nω₃μu₂ω·₂Co₃Cga·κboω₂Cw₂−αor₂−uμarαtyCoωCmα−hProbαμαtyChoωβu−at₂dCuoμyπ₂rsCgas₂dCoωCfμκyμat₂dC
iαthα₂ωyμa·ryμoωαtrαμ₂QC2019OCTTOCWVWTYPWVWUW 5

959 kuμμyCurαωt₂dCtr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorsC₃roπClr₂₂ωCxoμv₂ωtsQC2019OCU]OCT]SXUYY 28

958 graω·h₂dCuoμy₂thyμ₂ω₂CasCaCuμastα·αzαω−Cfddαtαv₂CtoCroduμat₂Cth₂Cr₂·haωα·aμCurop₂rtα₂sCo₃C
ˇ�Phoωβu−at₂dCuoμyπ₂rsQC2019OCXUOCZ[ZSPZ[ZZ 16

957 uoμyπ₂rPgas₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCf·tαv₂Cqay₂rsCfμα−ω₂dCbyCmα−hμyCmydrophobα·C
saωo−roov₂dCxur₃a·₂sQC2019OCU]OCT]SXVYX 10

956 w₂·₂ωtCj₃₃ortsCαωCzωd₂rstaωdαω−CaωdCnπprovαω−Cth₂Csoωαd₂aμCg₂havαorsCo₃Ctr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorsQC2019OCYOCT]SSVZX 29

955 zω₂xp₂·t₂dμyCqar−₂Choupμαω−sCg₂tw₂₂ωCtrtho−oωaμCzωαtsCαωCfωthraquαωoω₂Cuoμyπ₂rsQC2019OCUXOCTWYXTPTWYX[ 2

954 ViCprαωtαω−Co₃C·oωβu−at₂dCpoμyπ₂rsQC2019OCXZOCTX]UPTYSX 26

953 x·aμabμ₂Ckabrα·atαoωCo₃Ctr−aωα·Cxαω−μ₂Phrystaμμαω₂C}a₃₂rsC₃orCw₂produ·αbμ₂CykyCfrraysQC2019OC]OCTX[]Z 25

952
sov₂μC·aμaπαtα·CμαquαdC·rystaμμαω₂Cor−aωα·Cs₂πα·oωdu·torsCbas₂dCoωC₂μ₂·troωPd₂₃α·α₂ωtC
dαb₂ωzo”·Oh—”UOY—ωaphthyrαdαω₂_Csyωth₂sαsOCπ₂sophas₂OCaωdC·har−₂CtraωsportCprop₂rtα₂sCbyCth₂C
tαπ₂Po₃P₃μα−htCt₂·hωαqu₂QC2019OCZOCTVT]UPTVUSU

6

951 nω₃μu₂ω·₂sCo₃Cxtru·turaμCrodα₃α·atαoωCo₃Csaphthaμ₂ω₂dααπαd₂sCwαthCg₂ωzothαazoμ₂CoωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorCaωdCsoωPkuμμ₂r₂ω₂Cu₂rovsκαt₂CxoμarCh₂μμChhara·t₂rαstα·sQC2019OCTTOCWWW[ZPWWXSS 14

950 fμμPprαωt₂dCμar−₂Ps·aμ₂Cαωt₂−rat₂dC·αr·uαtsCbas₂dCoωCor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsQC2019OCTSOCXSXV 91

949 uoμyKUPaμκyμPUPoxazoμαω₂LC₂μ₂·trod₂Cαωt₂rμay₂rsC₃orCαπprov₂dCωPtyp₂Cor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorC
p₂r₃orπaω·₂QC2019OCTTXOCTWVVSU 5

948 fωCzμtra₃μ₂xαbμ₂CaωdCxtr₂t·habμ₂Cfptaπ₂rα·Clraph₂ω₂Csaωos₂ωsorC₃orCgαoπarκ₂rCi₂t₂·tαoωCaωdC
roωαtorαω−QC2019OCU]OCT]SXUSU 48

(2019-2019)

55



947
uhotoPRyh₂rπaμPw₂spoωsαv₂Ckα₂μdPj₃₃₂·tCyraωsαstorCupoωCgμ₂ωdαω−Cuoμyπ₂rα·Cx₂πα·oωdu·torCwαthC
m₂xaaryμbααπαdazoμ₂CtowardCuhotoωα·aμμyCuro−raππabμ₂CaωdCyh₂rπaμμyCjrasabμ₂Cr₂πoryCi₂vα·₂QC
Advanced MaterialsOC2019OCVTOC₂T]SUXZY

24 21

946 yh₂Cj₃₃₂·tsCo₃Cxαd₂ChhaαωsCoωCth₂Chhar−₂Crobαμαtα₂sCaωdCkuω·tαoωaμαtα₂sCo₃Cx₂πα·oωdu·tαω−C
hoωβu−at₂dCuoμyπ₂rsCb₂yoωdCxoμubαμαtα₂sQCAdvanced MaterialsOC2019OCVTOC₂T]SVTSW 24 92

945 tr−aωα·Cxαω−μ₂Phrystaμμαω₂Cx₂πα·oωdu·torsC₃orCqα−htPjπαttαω−Cfppμα·atαoωs_Cw₂·₂ωtCfdvaω·₂sCaωdC
i₂v₂μopπ₂ωtsQC2019OCTVOCT]SSSS] 22

944 xtroω−Cs₂arPnω₃rar₂dCxoμαdCjπαssαoωCaωdCjωhaω·₂dCsPyyp₂CrobαμαtyC₃orCuoμyKωaphthaμ₂ω₂Ciααπαd₂LC
{αωyμ₂ω₂CbyCaCwaωdoπCuoμyπ₂rαzatαoωCxtrat₂−yQC2019OCXUOC[VVUP[VV[ 5

943 fCxαπpμ₂Cxtru·tur₂Choωβu−at₂dCuoμyπ₂rC₃orCmα−hCrobαμαtyCtr−aωα·CyhαωCkαμπCyraωsαstorsCuro·₂ss₂dC
₃roπCsoω·hμorαωat₂dCxoμv₂ωtQC2019OCYOCT]SUWTU 18

942 hhasαω−Cth₂CEpαμμ₂rECuhoωoωCrod₂C₃orCth₂CwatαoωaμCi₂sα−ωCo₃CqowPiαsord₂rOCmα−hProbαμαtyCroμ₂·uμarC
x₂πα·oωdu·torsQCAdvanced MaterialsOC2019OCVTOC₂T]SUWSZ 24 73

941 WQU_Cnωvαt₂dCuap₂r_Ctqhi_CaCμowC·ostOCar₂aPs·aμabμ₂Cπaωu₃a·turαω−Cpro·₂ssC₃orC₃μ₂xαbμ₂CdαspμaysQC2019
OCXSOCW[PW[

940 fCr₂−uμarCt₂rωaryC·oωβu−at₂dCpoμyπ₂rCb₂arαω−Cˇ�P₂xt₂ωd₂dCdακ₂topyrroμ₂CaωdCαsoαωdα−oCa··₂ptorC
uωαtsC₃orC₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCphototh₂rπaμC·oωv₂rsαoωQC2019OCTYWOCUZPVW 8

939 nωt₂−ratαoωCo₃Chα−hμyC·rystaμμαω₂Ch[PgygyCthαωP₃αμπsCαωtoCsαπpμ₂Cμo−α·C−at₂sCaωdC·αr·uαtsQC2019OCYZOCYWPZT 17

938 jthaω₂dαyμαd₂ω₂bαsKαsoquαωoμαω₂dαoω₂L_CfCxαxPr₂πb₂r₂dPwαω−Ciααπαd₂Cguαμdαω−Cgμo·κC₃orCfπbαpoμarC
x₂πα·oωdu·tαω−Cuoμyπ₂rsQC2019OCXUOC[UV[P[UWZ 4

937 w₂du·αω−C·oωta·tCr₂sαstaω·₂CαωCbottoπC·oωta·tCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorsC₃orCαωt₂−rat₂dC
₂μ₂·troωα·sQC2019OCXVOCSTWSSU 9

936 ruμtαsubstαtut₂dCfzaαsoαωdα−oPgas₂dCuoμyπ₂rsC₃orCmα−hProbαμαtyCfπbαpoμarCyhαωPkαμπCyraωsαstorsC
aωdCnωv₂rt₂rsQC2019OCTTOCVWTZTPVWTZZ 8

935 qowP{oμta−₂OCmα−hPu₂r₃orπaω·₂Ckμ₂xαbμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCzμtrathαωC
xαω−μ₂PhrystaμCrα·rorαbboωsQC2019OCTTOCVWT[[PVWT]X 13

934 fC·rαtα·aμCroμ₂Co₃Caπphαphαμα·Cpoμyπ₂rsCαωCor−aωα·â��αωor−aωα·ChybrαdCsoμâ��−₂μCd₂rαv₂dC−at₂Cdα₂μ₂·trα·sC
₃orC₃μ₂xαbμ₂Cor−aωα·CthαωP₃αμπCtraωsαstorsQC2019OCZOCTTYTUPTTYUS 12

933 xoμutαoωPuro·₂ssabμ₂Czωsyππ₂trα·aμCyrαaryμaπαω₂s_CyowardsCmα−hCrobαμαtyCaωdCtsRtkkCwatαoCαωC
gottoπPlat₂dCtkjysQC2019OCUXOCTXTXXPTXTYV 7

932 fωCfâ��iâ��fdâ��idCstrat₂−yC₂ωabμ₂sCp₂ryμ₂ω₂dααπαd₂Pbas₂dCpoμyπ₂rCdy₂sC₂xhαbαtαω−C₂ωhaω·₂dC₂μ₂·troωC
traωsportC·hara·t₂rαstα·sQC2019OCT[SOCTUTZTU 4

931 nωCsαtuCuyhinPaαd₂dCμat₂raμC·rystaμμαzatαoωCo₃Cb₂ωzothα₂ωoPb₂ωzothαoph₂ω₂Cd₂rαvatαv₂C₃orC
photor₂spoωsαv₂Cor−aωα·CaπbαpoμarCd₂vα·₂sQC2019OCZOCTTWYXPTTWZU 6

930 jμ₂·trα·aμCxtabαμαtyCaωdCkμα·κ₂rCsoαs₂Co₃CyhαωPkαμπCm₂t₂roβuω·tαoωCkjysCoωCuoμyPxαCxubstrat₂sQC2019OCZOCZZSYVPZZSY]2

Citation Report

56



929 f₂rosoμCo₂tCurαωt₂dC}x₂UCgas₂dCwwfrCoωCpaptoωCxuαtabμ₂C₃orCkμ₂xαbμ₂Croωoμαthα·Cr₂πoryC
nωt₂−ratαoωQC2019OC 4

928 hhara·t₂rαzatαoωCo₃Curo·₂ssPnωdu·₂dCsoωuωα₃orπαtyCzsαω−Cfsyππ₂trα·C
r₂taμâ��nωsuμatorâ��x₂πα·oωdu·torChapa·αtαv₂Cy₂stCxtru·tur₂QC2019OCYYOCV]WSPV]WX 4

927 yaαμorαω−Cth₂C·rystaμμαωαtyCo₃CsoμutαoωPpro·₂ss₂dCYOTVPbαsKtrααsopropyμsαμyμ₂thyωyμLp₂ωta·₂ω₂CvαaC
·oωtroμμ₂dCsoμαdα₃α·atαoωQC2019OCTXOCZVY]PZVZV 6

926 hh₂πα·aμCx₂ωsαω−Cuμat₃orπsCgas₂dCoωCtr−aωα·CyhαωPkαμπCyraωsαstorsCkuω·tαoωaμαz₂dCwαthCfrtα₃α·αaμC
w₂·₂ptorsQC2019OCWOCUXZTPUX[Z 38

925 zs₂Co₃Csur₃a·₂CphotoPr₂a·tαv₂Cωaωoπ₂taμCprαωtαω−C₃orCpoμyπ₂rCthαωP₃αμπCtraωsαstors_C·oωta·tC
r₂sαstaω·₂CaωdCshortP·haωω₂μC₂₃₃₂·tsQC2019OC]OCTT[TPTT[X

924 w₂·₂ωtCadvaω·₂sCαωCth₂Corα₂ωtatαoωCo₃C·oωβu−at₂dCpoμyπ₂rsC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC
2019OCZOCTVVUVPTVVXT 65

923 ugyyyPhCsoμP−₂μCtraωsαtαoωCbyCrodCasso·αatαoωsCaωdCω₂tworκαω−QC2019OCTXOC[SUUP[SVT 2

922 j₃₃₂·tCo₃C·oωβu−atαoωCμ₂ω−thCoωCth₂Cprop₂rtα₂sCo₃C₃us₂dCp₂ryμ₂ω₂Cdααπαd₂sCwαthCvarαabμ₂Cαsoαωdα−osQC
2019OCZOCTUUYVPTUUY] 8

921 hh₂πα·aμCiopαω−Co₃C}₂μμPiαsp₂rs₂dCuVmyCyhαωPkαμπCsaωowαr₂Cs₂tworκsQC2019OCTOCU]WVPU]XS 4

920
f··₂ptorPdoωorPa··₂ptorCsπaμμCπoμ₂·uμ₂sCbas₂dCoωC₃us₂Crαω−CaωdC
UPKUPoxαωdoμαωPVPyμαd₂ω₂Lπaμoωoωαtrαμ₂Cd₂rαvatαv₂sC₃orCsoμutαoωPpro·₂ss₂dCωPtyp₂Cor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2019OCUXYOCTTYTWV

919 mα−hPu₂r₃orπaω·₂CvuaωtuπPiotCqα−htPjπαttαω−CyraωsαstorsCgas₂dCoωC{₂rtα·aμCtr−aωα·CyhαωPkαμπC
yraωsαstorsQC2019OCTTOCVX[[[PVX[]X 19

918 jμ₂·troωα·CaωdCopto₂μ₂·troωα·Cappμα·atαoωsCo₃CsoμutαoωPpro·₂ss₂dCtwoPdαπ₂ωsαoωaμCπat₂rαaμsQC2019OC
USOC]]UPTSS] 8

917 jωhaω·₂dChhar−₂Cnωβ₂·tαoωCurop₂rtα₂sCo₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorCbyCroμ₂·uμarCnπpμaωtatαoωC
iopαω−QCAdvanced MaterialsOC2019OCVTOC₂T[SYY]Z 24 41

916 uoμy·rystaμμαω₂CtraωsαstorCwαthCπuμtαpμ₂Cthr₂shoμdsQC2019OC[VOCTUYPTVS 0

915 j₃₃₂·tCo₃Cpro·₂ssαω−C·oωdαtαoωsCoωCaddαtαv₂CinxhCpatt₂rωαω−Co₃CuVmyC₃αμπsQC2019OCZOCVSUPVTV 9

914 kμ₂xαbμ₂CuμtraPshortC·haωω₂μCor−aωα·C₃₂rro₂μ₂·trα·CωoωPvoμatαμ₂Cπ₂πoryCtraωsαstorsQC2019OCZOC]][PTSSX 43

913 fddαtαv₂CsoμutαoωCd₂posαtαoωCo₃CπuμtαPμay₂r₂dCs₂πα·oωdu·tαω−Cpoμyπ₂rC₃αμπsC₃orCd₂sα−ωCo₃C
sophαstα·at₂dCd₂vα·₂Car·hαt₂·tur₂sQC2019OCZOC]XVP]YS 8

912 xo₃t₂ωαω−C−oμdC₃orC₂μastroωα·sQC2019OCW[OCTYY[PTZTT 96

(2019-2019)

57



911 iαPCaωdCt₂traπ₂thoxyCb₂ωzothα₂ωob₂ωzothαoph₂ω₂s_CsubstαtutαoωCposαtαoωC₂₃₃₂·tsCoωCth₂C
αωt₂rπoμ₂·uμarCαωt₂ra·tαoωsOC·rystaμCpa·καω−CaωdCtraωsαstorCprop₂rtα₂sQC2019OCWVOC[[WP[]U 11

910 hurv₂dCuoμarCiαb₂ωzo·oroω₂ω₂Cjst₂rsCaωdCnπαd₂sCv₂rsusCyh₂αrCuμaωarCh₂ωtrosyππ₂trα·Cmoπoμo−s_C
uhotophysα·aμCaωdCtpto₂μ₂·troωα·CfωaμysαsQC2019OCTUVOCWW[VPWW]U 18

909 s₂wCg₂ωzo”TOUPd_WOXPdd—bαsK”TOUOV—thαadαazoμ₂LCKαsoPggyLPgas₂dCuoμyπ₂rsC₃orCfppμα·atαoωCαωC
yraωsαstorsCaωdCxoμarCh₂μμsQC2019OCVTOCYXT]PYXU] 14

908 tptα·aμμyCyuωabμ₂Ckα₂μdCj₃₃₂·tCyraωsαstorsCwαthChoωβu−at₂dCuoμyπ₂rCjωtaαμαω−Cfzob₂ωz₂ω₂ClroupsCαωC
th₂Cxαd₂ChhaαωsQC2019OCU]OCT[SZTZY 34

907
fss₂πbμyCo₃CyPxhap₂dCfπphαphαμα·Cyhαazoμ₂sCoωCth₂CfαrP}at₂rCnωt₂r₃a·₂_Cnπpa·tCo₃CuoμarC
hhroπophor₂Croα₂tα₂sOCasC}₂μμCasCiαpoμarαtyCaωdCˇ�Pjxt₂ωsαoωCo₃Cth₂Chhroπophor₂CoωCth₂C
xupraπoμ₂·uμarCxtru·tur₂QC2019OCVXOCUX[ZPUYSS

10

906 nω₃μu₂ω·₂Co₃CioωorPxubstαtu₂ωtsCoωCyrαph₂ωyμaπαω₂Chhroπophor₂sCg₂arαω−Cuyrαdαω₂Ckra−π₂ωtsQC
2019OCUST]OCT]UTPT]VS 3

905 j₃₃₂·tCo₃Cth₂Cμ₂ω−thCaωdCbraω·hαω−CpoαωtCo₃CaμκyμCsαd₂C·haαωsCoωCiuuPthα₂ωo”VOUPb—thαoph₂ω₂C
·opoμyπ₂rsC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC2019OC[[OCXSSPXSZ 8

904 s₂wCtyp₂sCo₃Cor−aωα·Cs₂πα·oωdu·torsCbas₂dCoωCdακ₂topyrroμopyrroμ₂sCaωdC
UOTOVPb₂ωzo·haμ·o−₂ωadαazoμ₂s_CaC·oπputatαoωaμCstudyQC2019OCUXOCWU 6

903 nωαtαaμClrowthCo₃Cu₂ωta·₂ω₂CyhαωCkαμπCoωCxαKSSTLCxubstrat₂QC2019OCTUVOCU]]YPVSSV 2

902 fryμα·Cv₂rsusCfμκyμα·Pmydrophobα·Cqαωκ₂rsCi₂t₂rπαω₂Cth₂Cxupraπoμ₂·uμarCxtru·tur₂CaωdC
tpto₂μ₂·troωα·Curop₂rtα₂sCo₃CyrαpodaμCfπphαphαμα·CuushPuuμμCyhαazoμ₂sQC2019OCVXOCUXYTPUXZS 11

901 xoμutαoωPuro·₂ss₂dCsoωvoμatαμ₂Ctr−aωα·CyraωsαstorCr₂πoryCgas₂dCoωCx₂πα·oωdu·torCgμ₂ωdsQC2019OC
TTOC[VUZP[VVY 41

900
j₃₃₂·tCo₃CωoωP·hμorαωat₂dCsoμv₂ωtsCoωCth₂C₂ωhaω·₂π₂ωtCo₃C₃α₂μdP₂₃₃₂·tCπobαμαtyCαωC
dαo·tyμb₂ωzothα₂ωob₂ωzothαoph₂ω₂Pbas₂dCtopP−at₂Cor−aωα·CtraωsαstorsCpro·₂ss₂dCbyCspαωC·oatαω−QC
2019OCY]OCT[TPT[]

6

899 p₂μvαωPurob₂Cbas₂dC·arrα₂rPπobαμαtyC₂xtra·tαoωCr₂vα₂w₂dCbyC₃αωαt₂C₂μ₂π₂ωtCsαπuμatαoωQC2019OCUWZOCTZZPT[U

898 hhαraμCaωdCraωdoπCarraω−₂π₂ωtsCo₃C₃μavαωC·hroπophor₂sCaμoω−C·y·μα·Cp₂ptαd₂Cωaωotub₂sCoωC−oμdC
αω₃μu₂ω·αω−Cdα₃₃₂r₂ωtμyCoωCsur₃a·₂Cpot₂ωtαaμCaωdCpα₂zo₂μ₂·trα·αtyQQC2019OC]OCVYT[PVYUW 7

897
hoωβu−at₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rCwαthCyhyπαω₂ClroupsCαωCth₂Cxαd₂Chhaαωs_Chhar−₂CrobαμαtyC
jωhaω·₂π₂ωtCaωdCfppμα·atαoωC₃orCx₂μ₂·tαv₂Ckα₂μdPj₃₃₂·tCyraωsαstorCx₂ωsorsCtowardChtCaωdCmUxQC
2019OCVTOCT[SSPT[SZ

41

896 iαr₂·tCprob₂Co₃Cth₂Cωu·μ₂arCπod₂sCμαπαtαω−C·har−₂CπobαμαtyCαωCπoμ₂·uμarCs₂πα·oωdu·torsQC2019OCYOCT[UPT]T 37

895 fCsoμv₂ωtP₃r₂₂CaωdCva·uuπP₃r₂₂Cπ₂μtPpro·₂ssαω−Cπ₂thodCtoC₃abrα·at₂Cor−aωα·Cs₂πα·oωdu·tαω−C
μay₂rsCwαthCμar−₂C·rystaμCsαz₂C₃orCor−aωα·C₂μ₂·troωα·Cappμα·atαoωsQC2019OCZOCVT]SPVT][ 12

894 w₂·₂ωtCpro−r₂ssCαωCprαωtabμ₂Cor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorsQC2019OCZOCZ]SP[S[ 79

Citation Report

58



893 y₂πp₂ratur₂C₂₃₃₂·tsCoωCth₂C₂μ₂·trα·aμCprop₂rtα₂sCo₃CaπbαpoμarCor−aωα·C·oπpμ₂π₂ωtaryPμακ₂C
αωv₂rt₂rsQC2019OCZUOCUXPU] 2

892 mα−hCyh₂rπaμμyCxtabμ₂CωPyyp₂Cx₂πα·oωdu·torCupCtoC[XSCpCgas₂dCoωCiαaωαoωα·Csaphthaμ₂ω₂dααπαd₂C
i₂rαvatαv₂QC2019OCTUVOCTXWXTPTXWXZ 10

891 gαs”T—b₂ωzothα₂ωo”XOWPd_XdOWdPdd—b₂ωzo”TOUPb_WOXPbd—dαthαoph₂ω₂Ci₂rαvatαv₂s_Cxyωth₂sαsCaωdCj₃₃₂·tC
o₃Cxuμ₃urCuosαtαoωsCoωCyh₂αrCyraωsαstorCurop₂rtα₂sQC2019OC]UOCTTSZPTTTY 2

890 yh₂rπaμPassαst₂dCs₂μ₃Pass₂πbμy_CaCs₂μ₃Padaptαv₂Cstrat₂−yCtowardsCμar−₂Par₂aCuωαaxαaμCor−aωα·C
sαω−μ₂P·rystaμμαω₂Cπα·rorαbboωCarraysQC2019OCTTOCTUZ[TPTUZ[Z 10

889 i₂sα−ωCo₃CyooμC₃orCjx₃oμαatαoωCo₃Croωo·rystaμμαω₂Crα·ros·aμ₂Cxαμα·oωCkαμπsQC2019OCZOC 0

888 nωtrodu·αω−CaCsoωvoμatαμ₂CsPyyp₂CiopaωtCirastα·aμμyCnπprov₂sCjμ₂·troωCyraωsportCαωCuoμyπ₂rCaωdC
xπaμμProμ₂·uμ₂Ctr−aωα·CyraωsαstorsQC2019OCU]OCT]SUZ[W 29

887 kuμμyCnωt₂−rat₂dCrα·ros·aμ₂CvuasαPUiChrystaμμαω₂Croμ₂·uμarCkα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCU]OCT]SVZV[ 8

886 xoμutαoωPuro·₂ss₂dCtr−aωα·CyraωsαstorsCwαthCjx·₂μμ₂ωtCjμ₂·trα·aμCxtabαμαtyCuωd₂rCfπbα₂ωtC
hoωdαtαoωsQC2019OCXOCT]SSU]X 9

885
hoωβu−at₂dC·opoμyπ₂rsCb₂arαω−CUOZPdαKthαoph₂ωPUPyμLph₂ωaωthr₂ω₂P]OTSPdαoω₂CuωαtsCaωdCaμt₂ratαoωC
o₃Cth₂αrC₂παssαoωCvαaC₃uω·tαoωaμαzatαoωCo₃Cth₂CorthoPdα·arboωyμC−roupsCαωtoCquαωoxaμαω₂CaωdC
ph₂ωazαω₂Cd₂rαvatαv₂sQC2019OCTZ[OCTUTX[]

3

884 lraph₂ω₂CasCaCyraωspar₂ωtCaωdChoωdu·tαv₂Cjμ₂·trod₂C₃orCtr−aωα·Ctpto₂μ₂·troωα·Ci₂vα·₂sQC2019OCXOCT]SSUWZ 18

883 x₂μ₂ωαuπPxubstαtut₂dC˛†Pr₂thyμthαob₂ωzo”TOUPb_WOXPbd—dαthαoph₂ω₂s_Cxyωth₂sαsOCua·καω−Cxtru·tur₂OC
aωdCyraωsportCurop₂rtα₂sQC2019OCVTOCYY]YPYZSX 20

882 noωCl₂μCiyωaπα·Cy₂πpμat₂sC₃orCqar−₂CroduμatαoωCo₃Crorphoμo−yCaωdChhar−₂CyraωsportCurop₂rtα₂sC
o₃CxoμutαoωPhoat₂dChoωβu−at₂dCuoμyπ₂rCyhαωCkαμπsQC2019OCTTOCUUXYTPUUXZW 10

881 xoμutαoωPpro·₂ssabμ₂CKu·dLjuKu·dLju”yuKtmLuu—RrltCbαμay₂rCh₂t₂roβuω·tαoωCor−aωα·CtraωsαstorsCwαthC
₂x·₂ptαoωaμC₂x·₂μμ₂ωtCaπbαpoμarCp₂r₃orπaω·₂QC2019OCVSOCTUWVZPTUWWY 5

880 xαd₂PhhaαωCjω−αω₂₂rαω−CyoCtptαπαz₂Cth₂Chhar−₂CyraωsportCurop₂rtα₂sCo₃Cnsoαωdα−oPgas₂dCwaωdoπC
y₂rpoμyπ₂rsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCXUOCWZYXPWZZX 19

879 r₂taμPor−aωα·C₃raπ₂worκCωaωosh₂₂ts_CfωC₂π₂r−αω−C₃aπαμyCo₃Cπuμtα₃uω·tαoωaμCUiCπat₂rαaμsQC2019OC
V]XOCUXPWX 122

878 hoωta·tCpatt₂rωαω−CbyCμas₂rCprαωtαω−C₃orC₃μ₂xαbμ₂C₂μ₂·troωα·sCoωCpap₂rQC2019OCVOC 13

877 hhar−₂Charrα₂rCyraωsportCαωCtr−aωα·Cx₂πα·oωdu·torChoπposαt₂sCâ��Crod₂μsCaωdCjxp₂rαπ₂ωtaμC
y₂·hωαqu₂sQC2019OCVS]PVYV

876 m₂avyCatoπCsubstαtutαoωCâ��CfCstrat₂−yC₃orCαπprovαω−C·oωdu·tαvαtyCαωC·oωβu−at₂dCpoμyπ₂rsQC2019OC
UXVOCXZPYT 11

(2019-2019)

59



875 tv₂r·oatαω−CgayαtVCdα₂μ₂·trα·sCwαthCaC₃μuorαωat₂dCpoμyπ₂rCtoCprodu·₂Chα−hμyCr₂μαabμ₂Cor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2019OCY[XOCWSPWY 5

874 xαπuμatαω−Cπorphoμo−α₂sCo₃Cor−aωα·Cs₂πα·oωdu·torsCbyC₂xpμoαtαω−CμowP₃r₂qu₂ω·yCvαbratαoωaμC
πod₂sQC2019OCTXSOCTYWTTX 1

873 xhortC·oωta·tsCb₂tw₂₂ωC·haαωsC₂ωhaω·αω−Cμuπαω₂s·₂ω·₂CquaωtuπCyα₂μdsCaωdC·arrα₂rCπobαμαtα₂sCαωC
·oωβu−at₂dC·opoμyπ₂rsQC2019OCTSOCUYTW 29

872 jx·₂μμ₂ωtCx₂πα·oωdu·torsCgas₂dCoωCy₂tra·₂ωot₂tra·₂ω₂CaωdCu₂ωta·₂ωop₂ωta·₂ω₂_CkroπCxtabμ₂C
hμos₂dPxh₂μμCtoCxαω−μ₂tCtp₂ωPxh₂μμQC2019OCTWTOC]VZVP]V[T 20

871 yh₂Cj₃₃₂·tCo₃Cgas₂â��jπαtt₂rCnωt₂r₃a·αaμCqay₂rCoωCth₂Ctr−aωα·Cu₂rπ₂abμ₂Cgas₂Cyraωsαstorâ��sC
hhara·t₂rαstα·sQC2019OCVYOCXY[PXZ]

870 goroωPbas₂dCstαπuμαCr₂spoωsαv₂Cπat₂rαaμsQC2019OCW[OCVXVZPVXW] 182

869 kμ₂xαbμ₂Clr₂₂ωCu₂rovsκαt₂Cqα−htCjπαttαω−Ciαod₂sQC2019OCZOCZY]PZZX 2

868 iαπ₂thyμCp₂toω₂Cyr₂atπ₂ωtCo₃ChrossPμαωκ₂dCuoμyKWPvαωyμph₂ωoμLCnωsuμatorsC₃orCu₂ωta·₂ω₂CyhαωP₃αμπC
yraωsαstorsQC2019OCZWOCU[SPU[X 2

867 jst₂rPkuω·tαoωaμαz₂dCsaphthobαspyrazαω₂CasCaωCf··₂ptorCguαμdαω−CzωαtC₃orCx₂πα·oωdu·tαω−C
uoμyπ₂rs_Cxyωth₂sαsOCurop₂rtα₂sOCaωdCuhotovoμtaα·Cu₂r₃orπaω·₂QC2019OCXUOCV]S]PV]TZ 8

866 mα−hCu₂r₃orπaω·₂Ctr−aωα·CyhαωCkαμπCyraωsαstorsCzsαω−Cu₂ωta·₂ω₂Pgas₂dCwar₂PjarthCtxαd₂Cgαμay₂rC
lat₂Ciα₂μ₂·trα·QC2019OCW[OCWW]TPWW]Z 4

865 fss₂ssαω−Cth₂Cwoμ₂Co₃Cnωt₂rπoμ₂·uμarCnωt₂ra·tαoωsCαωCaCu₂ryμ₂ω₂Pgas₂dCsaωowαr₂Czsαω−C
kαrstPurαω·αpμ₂sCraωyPgodyCu₂rturbatαoωCyh₂oryQC2019OCTSOCU[WUPU[W[ 5

864 ioωorâ��a··₂ptorC·opoμyπ₂rsC·oωtaαωαω−Cbαthαoph₂ω₂CaωdCdαthαoph₂ωyμthα₂ωothαadαazoμ₂CuωαtsCwαthC
₃astC₂μ₂·tro·hroπα·Cr₂spoωs₂QC2019OCZOC[XZXP[X[W 11

863 xyω₂r−αstα·Czs₂Co₃Cgαthαazoμ₂CaωdCuyrαdαωyμCxubstαtutαoωC₃orCj₃₃₂·tαv₂Cjμ₂·troωCyraωsportCuoμyπ₂rC
rat₂rαaμsQC2019OCVTOCV]XZPV]YY 17

862 nωCxαtuCtbs₂rvatαoωCo₃Cfμα−ωπ₂ωtCy₂πpμatαω−CbyCx₂₂dChrystaμsCαωCmα−hμyCfωαsotropα·Cuoμyπ₂rC
yraωsαstorsQC2019OCVTOCWTVVPWTWZ 27

861 nπpa·tCo₃Cxαd₂ChhaαωsCo₃Choωβu−at₂dCuoμyπ₂rsCoωCjμ₂·troωα·Cxtru·tur₂_CfChas₂CxtudyQC2019OCTTOC 3

860 tr−aωα·C₂μ₂·troωα·Cπ₂πoryCd₂vα·₂sQC2019OC[WVP[ZW

859 xtru·tur₂sOCuhotor₂spoωs₂Curop₂rtα₂sOCaωdCgαoμo−α·aμCf·tαvαtyCo₃Ciα·yaωoPxubstαtut₂dC
WPfryμPUPpyrαdoω₂Ci₂rαvatαv₂sQC2019OCWOCZUSSPZUTU 12

858 lwfyj_CfC₃raπ₂worκCaωdCso₃twar₂C₃orClwaphCbas₂dCfωaμysαsCo₃CyraωsπαssαoωCjμ₂·troωCrα·ros·opyC
απa−₂sCo₃Cpoμyπ₂rC₃αμπsQC2019OCTYVOCTPTS 3

Citation Report

60



857 urαstαω₂CuoμyKCparaPph₂ωyμ₂ω₂L_Cw₂μatαω−Cx₂πα·oωdu·tαω−Cg₂havαorCtoCpαω₂tα·sCo₃Cur₂·ursorC
hoωv₂rsαoωQC2019OCTTOCT]W[TPT]W[[ 6

856 lμassCyraωsαtαoωCuh₂ωoπ₂ωoωC₃orChoωβu−at₂dCuoμyπ₂rsQC2019OCUUSOCT]SSSYU 40

855 nπprovαω−Ctp₂ratαoωaμCxtabαμαtyCo₃CpPyyp₂Ckα₂μdPj₃₃₂·tCyraωsαstorsCbyChhar−₂Cx₂μ₂·tαv₂Cjμ₂·trod₂s_CaC
l₂ω₂raμCxtrat₂−yQC2019OCXOCT]SSSXX 8

854 ur₂·αs₂Cuatt₂rωαω−Co₃Ctr−aωα·Cx₂πα·oωdu·torChrystaμsC₃orCnωt₂−rat₂dCi₂vα·₂Cfppμα·atαoωsQC2019OCTXOC₂T]SSVVU 31

853 u₂r·oμatαω−C·oωdu·tαv₂Cω₂tworκsCαωCπuμtαwaμμC·arboωCωaωotub₂P₃αμμ₂dCpoμyπ₂rα·Cωaωo·oπposαt₂s_C
towardsCs·aμabμ₂Chα−hP·oωdu·tαvαtyCappμα·atαoωsCo₃Cdαsord₂r₂dCsyst₂πsQC2019OCTTOC[XYXP[XZ[ 11

852 jπ₂r−αω−Cyr₂ωdsCαωCkμ₂xαbμ₂Cf·tαv₂Cruμtα₂μ₂·trod₂CfrraysQC2019OCVTOCYVWZPYVX[ 28

851 rα·ros·opα·C{α₂wCo₃CyαωCuhthaμo·yaωαω₂CfdsorptαoωCoωCth₂Cwutαμ₂CyαtUKSTTLCxur₃a·₂QC2019OCTUVOC]US]P]UTY 4

850 j₃₃₂·tCo₃CfμκyμCxαd₂ChhaαωsCoωCnωt₂r·rystaμμαt₂Ctrd₂rαω−CαωCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC2019OCXUOCU[XVPU[YU 13

849 jμ₂·troωα·Cstru·tur₂CatC·oars₂P−raαω₂dCr₂soμutαoωsC₃roπCsup₂rvαs₂dCπa·hαω₂Cμ₂arωαω−QC2019OCXOC₂aavTT]S 29

848 uro−r₂ssCw₂portCoωCEkroπCurαωt₂dCjμ₂·troμyt₂Plat₂dCr₂taμPtxαd₂Ci₂vα·₂sCtoChαr·uαtsEQCAdvanced 
MaterialsOC2019OCVTOC₂T[SYW[V 24 21

847 {₂rtα·aμCor−aωα·CtraωsαstorsQC2019OCZX]PZ[V

846 {aporCs₂ωsαω−Cusαω−Cor−aωα·OCpoμyπ₂rOCaωdCωaωoπat₂rαaμC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2019OCZ[XP[TX 1

845 qoω−CspαωCdα₃₃usαoωCμ₂ω−thsCαωCdop₂dC·oωβu−at₂dCpoμyπ₂rsCdu₂CtoC₂ωhaω·₂dC₂x·haω−₂C·oupμαω−QC
2019OCUOC][PTSZ 36

844 nπprovαω−Cd₂vα·₂Cp₂r₃orπaω·₂Co₃CωPtyp₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCvαaCdopαω−CwαthCaCpPtyp₂C
or−aωα·Cs₂πα·oωdu·torQC2019OCZOCWXWVPWXXS 22

843 uoμyπ₂rR·arboωPbas₂dCquaωtuπCdotCωaωo·oπposαt₂_C₃orth·oπαω−Cπat₂rαaμsC₃orCt₂·hωα·aμC
appμα·atαoωQC2019OCXYOCVWTPVXY 15

842 fdvaω·₂sCαωCd₂vα·₂C₃abrα·atαoωCs·aμ₂PupCπ₂thodsQC2019OCXZ]PX]Z 2

841 uoμyπorphPαωdu·₂dCphotos₂ωsαtαvαtyC·haω−₂CαωCtαtaωyμphthaμo·yaωαω₂Cr₂v₂aμ₂dCbyCth₂C·har−₂C
traωs₃₂rCαωt₂−raμQC2019OC[OCZ[ZPZ]Z 4

840
x·aμabμ₂Ckabrα·atαoωCo₃Cmα−hμyChrystaμμαω₂Ctr−aωα·Cx₂πα·oωdu·torCyhαωCkαμπCbyChhaωω₂μPw₂strα·t₂dC
x·r₂₂ωCurαωtαω−CtowardCth₂CqowPhostCkabrα·atαoωCo₃Cmα−hPu₂r₃orπaω·₂CyraωsαstorCfrraysQCAdvanced 
MaterialsOC2019OCVTOC₂T[SZ]ZX

24 59

(2019-2019)

61



839 w₂·₂ωtCuro−r₂ssCαωCnωκβ₂tPurαωt₂dCyhαωPkαμπCyraωsαstorsQC2019OCYOCT[STWWX 109

838 kα₂μdCj₃₃₂·tCaωdCuhoto·oωdu·tαoωCαωCfuCsaωo·μust₂rsCkαμπsQCAdvanced MaterialsOC2019OCVTOC₂T]SSY[W 24 20

837 hoωβu−at₂dCpoμyπ₂rCsαω−μ₂C·rystaμsCaωdCωaωowαr₂sQC2019OCUOC₂TSSYW 11

836 goroωPiop₂dCroμ₂·uμ₂sC₃orCtpto₂μ₂·troωα·sQC2019OCTOCZZP[] 85

835 iopaωtsC−αv₂Cor−aωα·C₂μ₂·troωα·sCaCω₂wCspαωQC2019OCUOC

834 raraω−oωαCj₃₃₂·tPhoωtroμμ₂dClrowthCo₃Ctrα₂ωt₂dCkαμπC₃orCmα−hCu₂r₃orπaω·₂Ch[PgygyCyraωsαstorsQC
2019OCYOCT[STZVY 16

833 hapa·αtaω·₂CaωdCαπp₂daω·₂Csp₂·tros·opyCstudα₂sCo₃Cpoμyπ₂rCμα−htC₂παttαω−Cdαod₂sCbas₂dCoωC
rjmPuu{_gyCbμ₂ωdsQC2019OCUXSOC]]PTSV 7

832 nπpa·tCo₃Cth₂Clat₂Ciα₂μ₂·trα·CoωChoωta·tCw₂sαstaω·₂CαωCmα−hProbαμαtyCtr−aωα·CyraωsαstorsQC2019OCXOCT[SSZUV 31

831 yh₂Chrαtα·aμCwoμ₂Co₃Cjμ₂·troωPioωatαω−Cyhαoph₂ω₂ClroupsCoωCth₂Cr₂·haωα·aμCaωdCyh₂rπaμC
urop₂rtα₂sCo₃Cioωorâ��f··₂ptorCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC2019OCXOCT[SS[]] 52

830
nπprovαω−Cth₂Cjμ₂·troωα·Cyraωsportαω−Curop₂rtyC₃orCkμ₂xαbμ₂Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthC
saphthaμ₂ω₂Ciααπαd₂Pgas₂dChoωβu−at₂dCuoμyπ₂rCthrou−hCgraω·hαω−Rqαω₂arCxαd₂PhhaαωCjω−αω₂₂rαω−C
xtrat₂−yQC2019OCTTOCTX[VZPTX[WW

25

829 j₃₃₂·tCo₃CyhαoωatαoωCoωCth₂Cu₂r₃orπaω·₂Co₃CusinyUPgas₂dCuoμyπ₂rCxoμarCh₂μμsQC2019OCTUVOCTUSYUPTUSZU 2

828 rappαω−CbαωaryC·opoμyπ₂rCprop₂rtyCspa·₂CwαthCω₂uraμCω₂tworκsQC2019OCTSOCW]ZVPW][W 24

827 tr−aωα·CtraωsαstorsCoωCpap₂r_CaCbrα₂₃Cr₂vα₂wQC2019OCZOCXXUUPXXVV 56

826 xtαπuμαCdαr₂·t₂dCaμα−ωπ₂ωtCo₃Cs₂μ₃Por−aωαz₂dCoω₂Pdαπ₂ωsαoωaμCs₂πα·oωdu·tαω−C·oμuπωarCμαquαdC
·rystaμCωaωostru·tur₂sC₃orCor−aωα·C₂μ₂·troωα·sQC2019OCTSWOCTPXU 31

825 zωd₂rstaωdαω−Cth₂C₂₃₃₂·tCo₃CthαoωatαoωCoωCωaphthaμ₂ω₂Cdααπαd₂Cusαω−C₃αrstPprαω·αpμ₂sCpr₂dα·tαoωsCo₃C
ω₂arP₂d−₂CxPrayCabsorptαoωC₃αω₂Cstru·tur₂Csp₂·traQC2019OCTXSOCTSWVSU 3

824 zω·oωv₂ωtαoωaμCsaωo₃abrα·atαoωC₃orCxupraπoμ₂·uμarCjμ₂·troωα·sQCAdvanced MaterialsOC2019OCVTOC₂T]SSX]]24 24

823 jπ₂r−αω−C₂₃₃α·α₂ωtC·har−₂PtraωsportCμaωds·ap₂Cbas₂dCoωCshortPraω−₂Cord₂rCαωC·oωβu−at₂dCpoμyπ₂rsQC
2019OCUXTOCTSWPTT] 9

822 xtru·tur₂sOCphotor₂spoωs₂Cprop₂rtα₂sCaωdCisfCbαωdαω−Cabαμαtα₂sCo₃CWPKWPpyrαdαωyμLPUPpyrαdoω₂CsaμtsQQC
2019OC]OC]YYVP]YZZ 17

Citation Report

62



821 pαω₂tα·aμμyChoωtroμμ₂dChrystaμμαzatαoωCαωChoωβu−at₂dCuoμyπ₂rCkαμπsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCU]OCT[SZZ[Y 25

820 uhytoμPi₂rαv₂dCfμκyμCxαd₂ChhaαωsC₃orCˇ�Phoωβu−at₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC2019OCVTOCUS]ZPUTSX 6

819 iαr₂·tCtbs₂rvatαoωCo₃Cth₂Cw₂μatαoωshαpCb₂tw₂₂ωroμ₂·uμarCyopoμo−yCaωdCguμκCrorphoμo−yC₃orCaC
ˇ�Phoωβu−at₂dCrat₂rαaμQC2019OCTWTOCXSZ[PXS[U 30

818 roμ₂·uμarμyCfμα−ω₂dCm₂xaPCp₂rαPh₂xab₂ωzo·oroω₂ω₂CkαμπsCbyCgrushPhoatαω−CaωdCyh₂αrCfppμα·atαoωCαωC
yhαωPkαμπCyraωsαstorsQC2019OCTTOCTS[STPTS[S] 15

817 UiPtr−aωα·CmybrαdCm₂t₂rostru·tur₂sC₃orCtpto₂μ₂·troωα·Cfppμα·atαoωsQCAdvanced MaterialsOC2019OCVTOC₂T[SV[VT24 46

816 m₂xyμCsubstαtutαoωCo₃Cp₂ωtathα₂ωoa·₂ω₂CtowardCaCsα−ωα₃α·aωtCαπprov₂π₂ωtCαωC·har−₂CtraωsportQC
2019OCVSOC]SVP]SX 2

815 m₂adPtoPm₂adCqαωκ₂dCiαaμκyμbα₃uraωPgas₂dCuoμyπ₂rCx₂πα·oωdu·torsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·C
yhαωPkαμπCyraωsαstorsCwαthCyuωabμ₂Chhar−₂Charrα₂rCuoμarαtyQC2019OCVTOCT[S[PT[TZ 15

814 fCyhαazoμothαazoμ₂Pgas₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rCwαthC}₂μμPgaμaω·₂dCmoμ₂CaωdCjμ₂·troωC
robαμαtα₂sQC2019OC]OCWXT 2

813 TiCv₂rsusCUiC·o·rystaμsC−rowthCvαaCπα·rospa·αω−CαωPaαrCsubμαπatαoωQC2019OCTSOCZYT 60

812 ur₂₃₂r₂ωtαaμCka·₂PoωCaωdCjd−₂PoωCtrα₂ωtatαoωCo₃Cyhαoph₂ω₂Ctμα−oπ₂rsCbyCwatαoωaμCroμ₂·uμarC
i₂sα−ωQC2019OCTWOC]YVP]YZ 3

811 jμ₂·trα·Pkα₂μdPyuωabμ₂ClrowthCo₃Ctr−aωα·Cx₂πα·oωdu·torChrystaμsCoωClraph₂ω₂QC2019OCT]OCTZX[PTZYY 9

810 pPCaωdCωPhhaωω₂μCuhototh₂rπo₂μ₂·trα·Choωv₂rsαoωCgas₂dCoωCzμtraμoω−Cs₂arPnω₃rar₂dC}av₂μ₂ω−thsC
fbsorbαω−Cuoμyπ₂rsQC2019OCTOCXWUPXXT 11

809 kαv₂Prαω−P₃us₂dCasyππ₂trα·Cthα₂ωoa·₂ω₂sC₃orChα−hCπobαμαtyCor−aωα·CthαωP₃αμπCtraωsαstors_Cth₂C
αω₃μu₂ω·₂Co₃Cth₂CposαtαoωCo₃Cth₂CxCatoπCαωCth₂Ct₂rπαωaμCthαoph₂ω₂Crαω−QC2019OCZOCVYXYPVYYW 18

808 yhαadαazoμoPfzaa·₂ω₂sQC2019OCUXOCYS[UPYS[Y 5

807 xyωth₂sαsCo₃Cfroyμb₂ωzoat₂Pgas₂dCuushPuuμμCroμ₂·uμ₂sC₃orCtkjyCfppμα·atαoωsQC2019OCWOCUVV]PUVWY 12

806 {₂rtα·aμCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCU]OCT[S[WXV 38

805 kus₂dCm₂pta·y·μα·Pgas₂dCf··₂ptorâ��ioωorâ��f··₂ptorCxπaμμCroμ₂·uμ₂s_CsPxubstαtutαoωCtowardC
mα−hPu₂r₃orπaω·₂CxoμutαoωPuro·₂ssabμ₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCVTOCUSUZPUSVX 25

804 j₃₃₂·tCo₃Cgraω·hαω−CoωCth₂Ctptα·aμCurop₂rtα₂sCo₃CuoμyKPph₂ωyμ₂ω₂C₂thyωyμ₂ω₂LChoωβu−at₂dCuoμyπ₂rC
saωopartα·μ₂sC₃orCgαoαπa−αω−QC2019OCXOCT]YZPT]ZZ 11

(2019-2019)

63



803
hoωdu·tαvαtyCr₂μaxatαoωCaωdCphoto·urr₂ωtC−₂ω₂ratαoωCαωCr₂du·₂dC−raph₂ω₂C
oxαd₂PpoμyK]O]dPdαo·tyμP₃μuor₂ω₂P·oPbαthαoph₂ω₂LC·oπposαt₂CwαthCappμα·atαoωCαωCt₂πp₂ratur₂C
s₂ωsαω−QC2019OCTUXOCS[XTSW

2

802 fCkr₂₂μyCxoμubμ₂OCmα−hCjμ₂·troωCf₃₃αωαtyCroμ₂·uμarCiopaωtC₃orCxoμutαoωCuro·₂ssαω−Co₃Ctr−aωα·C
x₂πα·oωdu·torsQC2019OCVTOCTXSSPTXSY 22

801 yαtaωyμphthaμo·yaωαω₂CkαμπsCoωCf−KTTTL_CfωCjpαtaxαaμCr₂taμRtr−aωα·Cm₂t₂rosyst₂πCwαthCaωC
jx·₂ptαoωaμCxπoothCxur₃a·₂QC2019OCTUVOCYS]ZPYTSY 7

800 kabrα·atαoωCaωdC·hara·t₂rαzatαoωCo₃C“αω·Cy₂μμurαd₂CK“ωy₂LCthαωC₃αμπsC−rowωCoωC−μassCsubstrat₂sQC2019OC
XYSOCUSWPUSZ 7

799 nωt₂rdα−αtat₂dCfπbαpoμarCf·tαv₂Cqay₂rC₃orCtr−aωα·CuhototraωsαstorCwαthCgaμaω·₂dChhar−₂CyraωsportQC
2019OCXOCT[SSYXU 15

798 nω₃μu₂ω·₂Co₃Cxαd₂PhhaαωChh₂παstryCoωCxtru·tur₂CaωdCnoωα·Choωdu·tαoωChhara·t₂rαstα·sCo₃C
uoμythαoph₂ω₂Ci₂rαvatαv₂s_CfChoπputatαoωaμCaωdCjxp₂rαπ₂ωtaμCxtudyQC2019OCVTOCTWT[PTWU] 58

797 fωaμysαω−Cth₂CynuxuPbas₂dC{tkjyCthrou−hCtraωsαstorC₂₃₃α·α₂ω·yCK−πRniLQC2019OCTVOCTV]PTWW 1

796 myst₂r₂sαsCw₂du·tαoωC₃orCtr−aωα·CyhαωCkαμπCyraωsαstorsCwαthCruμtαpμ₂Cxta·κ₂dCkuω·tαoωaμC“αr·oωαaC
uoμyπ₂rα·CkαμπsQC2019OC]OCYVW 4

795 lat₂P{oμta−₂Pxtr₂ssPnωdu·₂dCnωstabαμαtyCαωCh[PgygyCyhαωPkαμπCyraωsαstorsCwαthCfμuπαωαuπCtxαd₂CasC
lat₂Ciα₂μ₂·trα·QC2019OC

794 nd₂ωtα₃α·atαoωCaωdChhara·t₂rαzatαoωCo₃Câ��pαμμ₂rProd₂sâ��CαωCtr−aωα·Cx₂πα·oωdu·torsCwαthCy₂rah₂rtzC
xp₂·tros·opyQC2019OC

793 hhaαωChoupμαω−CaωdCquπαω₂s·₂ω·₂CαωCmα−hProbαμαtyOCqowPiαsord₂rChoωβu−at₂dCuoμyπ₂rsQC2019OCTVOCTVZTYPTVZUZ3

792 yhα₂ωo”VOUP—pyrroμ₂CaωdCg₂ωzo”—”TOUOX—thαadαazoμ₂CioωorPf··₂ptorCx₂πα·oωdu·torsC₃orCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCWOCT]YZYPT]Y[U 5

791 iακ₂topyrroμopyrroμ₂Pbas₂dCsπaμμCπoμ₂·uμ₂sC₃orCsoμutαoωPpro·₂ss₂dCωP·haωω₂μCor−aωα·CthαωC₃αμπC
traωsαstorsQC2019OCZOCTV]V]PTV]WY 11

790 ka·αμ₂Cxyωth₂sαsCo₃Cyrαph₂ωyμaπαω₂Cgas₂dCmyp₂rbraω·h₂dCuoμyπ₂rC₃orCtr−aωα·Ckα₂μdCj₃₃₂·tC
yraωsαstorsQC2019OC]OC 5

789 hoπpr₂h₂ωsαv₂Cπod₂μμαω−CstudyCo₃Csαω−μ₂tC₂x·αtoωCdα₃₃usαoωCαωCdoωorPa··₂ptorCdyads_Cwh₂ωCsπaμμC
·haω−₂sCαωC·h₂πα·aμCstru·tur₂Cπatt₂rQC2019OCUTOCUXSUVPUXSVW 9

788 hoωβu−at₂dCoμα−oπ₂rsCwαthCaμt₂rωatαω−Ch₂t₂ro·y·μ₂sC₃roπCaCsαω−μ₂Cπoωoπ₂r_Csyωth₂sαsCaωdC
d₂πoωstratαoωCo₃C₂μ₂·troμuπαω₂s·₂ω·₂QC2019OCYOCVYVYPVYWV

787 hhaμμ₂ω−₂CaωdCxoμutαoωCo₃Chhara·t₂rαzαω−ClμassCyraωsαtαoωCy₂πp₂ratur₂C₃orChoωβu−at₂dCuoμyπ₂rsCbyC
iα₃₃₂r₂ωtαaμCx·aωωαω−Chaμorαπ₂tryQC2019OCXZOCTYVXPTYWW 18

786 TZQV_Cnωvαt₂dCuap₂r_CtykyCπassCprodu·tαoωCαωC₂xαstαω−CkuiCμαω₂sC₃orCtr−aωα·CqhiCaωdCoth₂rC
appμα·atαoωsQC2019OCXSOCTZ]PTZ]

Citation Report

64



785 qαquαdPhrystaμμαω₂Ctrd₂rCaωdCkαμπCyhα·κω₂ssCi₂t₂rπαω₂Cth₂Cx₂πα·rystaμμαω₂Crorphoμo−yCαωC
iακ₂topyrroμopyrroμ₂Pgas₂dChopoμyπ₂rsQC2019OC[OCTYTTPTYTY 2

784 kμ₂xαbμ₂Cor−aωα·Cphotovoμtaα·sCbas₂dCoωCwat₂rPpro·₂ss₂dCsαμv₂rCωaωowαr₂C₂μ₂·trod₂sQC2019OCUOCXTVPXUS 150

783 fdvaω·₂dCurαωt₂dCjμ₂·troωα·sCâ��Crat₂rαaμsCaωdCouω·tαoωCy₂·hωoμo−α₂sQC2019OC

782
xtatα·Cuoμystyr₂ω₂Clat₂Chhar−₂Ci₂ωsαtyCroduμatαoωCo₃Ciαωaphthothα₂ωothαoph₂ω₂CwαthC
y₂tra₃μuorot₂tra·yaωoquαωodαπ₂thaω₂Cqay₂rCiopαω−_Cjvαd₂ω·₂C₃roπChoωdu·tαvαtyCaωdCx₂₂b₂·κC
ho₂₃₃α·α₂ωtCr₂asur₂π₂ωtsCaωdChorr₂μatαoωsQC2019OCTOCUZS[PUZTX

4

781 i₂₃αωαω−Csαd₂C·haαωCsu··₂ssαoωsCαωCaωthra·₂ω₂Pbas₂dCpoμyKaryμ₂ω₂C₂thyωyμ₂ω₂LPaμtPpoμyKph₂ωyμ₂ω₂C
vαωyμ₂ω₂Ls_Cprobαω−Cstru·tur₂â��prop₂rtyCr₂μatαoωshαpsQC2019OCTSOCXVV]PXVWZ 1

780 yh₂or₂tα·aμC₃r₂qu₂ω·yCμαπαtCo₃Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2019OCWOCSWWSSX 14

779 harboωPgas₂dCuhoto·athod₂Crat₂rαaμsC₃orCxoμarCmydro−₂ωCurodu·tαoωQCAdvanced MaterialsOC2019OC
VTOC₂T[STWWY 24 54

778 kαω₂Cxtru·turaμCyuωαω−Co₃Cyhα₂ωo”VOUPCb—Cuyrroμ₂CioωorC₃orCi₂sα−ωαω−CgaωaωaPxhap₂dC
x₂πα·oωdu·torsCw₂μ₂vaωtCtoCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsQC2019OCX]OCT]VSPT]WX 9

777 tptα·aμCpoμarαzatαoωCaωαsotropyCαωdu·₂dCbyCπoμ₂·uμarCaμα−ωπ₂ωtCαωCp₂ωta·₂ω₂C₃αμπsC·oω₃αω₂dCαωC
πα·roωCsαz₂dC−roov₂sC₂t·h₂dCαωCxαtUCsubstrat₂QC2019OCYOCSWYWSU 1

776 hoω₃αω₂π₂ωtC₂₃₃₂·tsCαωCoω₂Pdαπ₂ωsαoωaμCωaωoarraysCo₃Cpoμyπ₂rCs₂πα·oωdu·torsCaωdCth₂αrC
photovoμtaα·Cbμ₂ωdsQC2019OCTYVOCTVPT] 2

775 tωCth₂Ctp₂ratαoωaμOCsh₂μ₃Cμα₃₂CaωdCd₂−radatαoωCπ₂·haωαsπCαωCpoμyπ₂rC₃α₂μdC₂₃₃₂·tCtraωsαstorsQC2019OC
TUYOCTUXPTVT 5

774 nωtra·haαωChhar−₂CyraωsportCthrou−hChoωβu−at₂dCioωorâ��f··₂ptorCtμα−oπ₂rsQC2019OCTOCZPTU 17

773 i₂sα−ωCo₃CaCvuαωoαdaμCyhα₂ωo”VOWPb—thαoph₂ω₂Piακ₂topyrroμopyrroμ₂Pgas₂dCxπaμμCroμ₂·uμ₂CasC
ωPyyp₂Cx₂πα·oωdu·torQC2019OCTWOCTZTZPTZUU 7

772 f··₂ssαω−CrmzCtp₂ratαoωCatCUC{CwαthCkα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCurαωt₂dCuoμyπ₂rsCoωCuμastα·QC
2019OCYOCT[STXYY 26

771 hhar−₂Charrα₂rCuoμarαtyCroduμatαoωCαωCiακ₂topyrroμopyrroμ₂Pgas₂dCqowCgaωdClapCx₂πα·oωdu·torsC
byCy₂rπαωaμCkuω·tαoωaμαzatαoωQC2019OCTTOCTS[[PTS]X 13

770 iαthα₂ωob₂ωzαπαdazoμ₂P·oωtaαωαω−C·oωβu−at₂dCdoωorâ��a··₂ptorCpoμyπ₂rs_Cxyωth₂sαsCaωdC
·hara·t₂rαzatαoωQC2019OCXZOCYSPY] 1

769 sαtro−₂ωP₂πb₂dd₂dCsπaμμPπoμ₂·uμ₂Cs₂πα·oωdu·tαω−Cπat₂rαaμs_Cj₃₃₂·tCo₃C·hμorαω₂CatoπsCoωCth₂αrC
₂μ₂·tro·h₂πα·aμOCs₂μ₃Pass₂πbμyOCaωdC·arrα₂rCtraωsportCprop₂rtα₂sQC2019OCTYVOCYTXPYUU 2

768 goraω₂Cnω·orporatαoωCαωCaCsoωPkuμμ₂r₂ω₂Cf··₂ptorCyoCyuω₂Cxt₂rα·CaωdCjμ₂·troωα·Curop₂rtα₂sCaωdC
nπprov₂Ctr−aωα·CxoμarCh₂μμCu₂r₃orπaω·₂QC2019OCUOCTUU]PTUWS 30

(2019-2019)

65



767 hh₂πα·aμCaωdCgαoπoμ₂·uμ₂Cx₂ωsαω−CwαthCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2019OCTT]OCVPVX 206

766 kastCi₂posαtαoωCo₃Cfμα−ωαω−Cjd−₂PtωCuoμyπ₂rsC₃orCmα−hProbαμαtyCfπbαpoμarCyraωsαstorsQCAdvanced 
MaterialsOC2019OCVTOC₂T[SXZYT 24 48

765 x₂μ₃Ptr−aωαzatαoωCaωdChhar−₂CyraωsportCurop₂rtα₂sCo₃Cx₂μ₂ωαuπCaωdCy₂μμurαuπCfωaμo−u₂sCo₃C
uoμythαoph₂ω₂QC2019OCWSOC₂T[SSX]Y 14

764 kμuorαω₂Cxubstαtut₂dCgαthαoph₂ω₂Cnπαd₂Pgas₂dCωPyyp₂Cuoμyπ₂rCx₂πα·oωdu·torC₃orC
mα−hPu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsCaωdCfμμPuoμyπ₂rCxoμarCh₂μμsQC2019OCVOCT[SSUYX 33

763 y₂πp₂ratur₂Choωtroμμαω−CuoμyπorphαsπCaωdCuoμyπorphα·Cnωt₂r·oωv₂rsαoωCαωCxubμαπatαoωC
hrystaμμαzatαoωCo₃CXPr₂thoxyPsaμα·yμaμdhyd₂Cfzαω₂QC2019OCT]OCVUSPVUZ 8

762 nπpa·tCo₃CaμκyμC·haαωCbraω·hαω−CposαtαoωsCoωCπoμ₂·uμarCpa·καω−CaωdC₂μ₂·troωCtraωsportCo₃Cdαπ₂rα·C
p₂ryμ₂ω₂dααπαd₂Cd₂rαvatαv₂sQC2019OCVXOCTV[PTWV 12

761 kμ₂xαbμ₂Cruμtα₃uω·tαoωaμCx₂ωsorsC₃orC}₂arabμ₂CaωdCwobotα·Cfppμα·atαoωsQC2019OCWOCT[SSYUY 122

760 w₂du·αω−Ca−−r₂−atαoωC·aus₂dCqu₂ω·hαω−C₂₃₃₂·tCthrou−hC·oPass₂πbμyCo₃CufmC·hroπophor₂sCaωdC
πoμ₂·uμarCbarrα₂rsQC2019OCTSOCTY] 178

759 ooαωtCfppμα·atαoωCo₃CyraωsportCq₂v₂μCaωdCj₃₃₂·tαv₂Cy₂πp₂ratur₂Choω·₂ptsC₃orCaωCfωaμytα·C
i₂s·rαptαoωCo₃Cth₂CvuasαPCaωdCsoω₂quαμαbrαuπChhar−₂CyraωsportCαωCiαsord₂r₂dCtr−aωα·sQC2019OCTUVOCTYXVPTYX] 6

758 wooπPt₂πp₂ratur₂CsoμutαoωPpro·₂ss₂dOC“rtxPbas₂dChybrαdC−at₂Cdα₂μ₂·trα·sC₃orCμowPvoμta−₂Cor−aωα·C
thαωP₃αμπCtraωsαstorsCoωCpμastα·Csubstrat₂sQC2019OCTTWOCSTVVST 13

757 xoμutαoωPuro·₂ss₂dCUiCroμ₂·uμarChrystaμs_Ckabrα·atαoωCy₂·hωαqu₂sOCyraωsαstorCfppμα·atαoωsOCaωdC
uhysα·sQC2019OCWOCT[SST[U 36

756 uatt₂rωαω−C{₂rtα·aμμyClrowωCloμdCsaωowαr₂Cjμ₂·trod₂sC₃orCnωtrαωsα·aμμyCxtr₂t·habμ₂Ctr−aωα·C
yraωsαstorsQC2019OCXOCT[SSXS] 32

755 yPshap₂dCiâ��ˇ�â��fâ��Kˇ�â��fLUC·hroπophor₂sCwαthCtwoCauxαμαaryC₂μ₂·troωCa··₂ptorsQC2019OCTYUOCZXXPZYU 12

754 ka·αμ₂C₃abrα·atαoωCo₃Cμar−₂Car₂aCorα₂ωt₂dC·oωβu−at₂dCpoμyπ₂rC₃αμπsCbyCrαbboωPshap₂dCkyrCaωdCαtsC
απpμα·atαoωCoωCaωαsotropα·C·har−₂CtraωsportQC2019OCYXOCTPZ 19

753 nπαd₂Pkuω·tαoωaμαz₂dCuoμyπ₂rCx₂πα·oωdu·torsQC2019OCUXOC[ZPTSX 48

752 x₂πα·oωdu·tαω−Cxαω−μ₂P}aμμ₂dCharboωCsaωotub₂sCorC{₂ryCwα−αdChoωβu−at₂dCuoμyπ₂rs_CfC
hoπparαsoωQC2019OCXOCT[SSXTW 15

751 roduμatαω−C·haαωC·oω₃orπatαoωsCo₃CpoμyvαωyμCaμ·ohoμCthrou−hCμowC·ostCaωdCωoωtoxα·C−μyoxaμC
·rossμαωκ₂r_Cfppμα·atαoωCαωChα−hCp₂r₃orπaω·₂Cor−aωα·CtraωsαstorsQC2019OCYXOCT]VPUSS 6

750 yh₂or₂tα·aμCaωaμysαsCo₃Cth₂Cdrα₃tCaωdCdα₃₃usαoωCo₃C·har−₂C·arrα₂rsCαωCthαωCμay₂rsCo₃Cor−aωα·C·rystaμsQC
2019OCXTZOCTPX 1

Citation Report

66



749 txa·y·μ₂Pkus₂dC”T—g₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂Ci₂rαvatαv₂s_Cxyωth₂sαsOCjμ₂·troωα·C
xtru·tur₂OCjμ₂·tro·h₂πα·aμCurop₂rtα₂sOCnoωαsatαoωCuot₂ωtαaμOCaωdChrystaμCxtru·tur₂QC2019OC[WOCTUYVPTUY] 4

748 hoωtroμμ₂dCaμα−ωπ₂ωtCo₃Cpoμyπ₂rC·haαωsCω₂arCth₂Cs₂πα·oωdu·torPdα₂μ₂·trα·Cαωt₂r₃a·₂QC2020OCZYOCTSXW[W 1

747 ioωorâ��f··₂ptorPhoωβu−at₂dCuoμyπ₂rC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstors_CfC
uro−r₂ssCw₂portQC2020OCVSOCT]SWXWX 133

746 zωd₂rstaωdαω−OCtptαπαzαω−OCaωdCztαμαzαω−Csoωαd₂aμCyraωsαstorsCgas₂dCoωCtr−aωα·CorCtr−aωα·CmybrαdC
x₂πα·oωdu·torsQC2020OCVSOCT]SV[[] 38

745 iαr₂·tCKh₂t₂roLaryμatαoωCpoμyπ₂rαzatαoω_CtowardCd₂₃₂·tP₃r₂₂C·oωβu−at₂dCpoμyπ₂rsQC2020OCXUOCTVPUS 16

744 w₂v₂rs₂Cjω−αω₂₂rαω−Co₃Curαωt₂dCjμ₂·troωα·sChαr·uαts_CkroπCnπa−αω−CtoCs₂tμαstCjxtra·tαoωQC2020OCTXOCWZXPW[Y 5

743 iraπatα·aμμyCαπprov₂dC₂μ₂·troωCtraωsportCp₂r₃orπaω·₂CbyCaCd₂₂pCtrαaω−uμarCpot₂ωtαaμCw₂μμCαωC
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2020OCXVOCSTqyST 1

742 qα−htPs₂ωsαtαv₂C·har−₂Cstora−₂Cπ₂dαuπCwαthCspαroωaphthooxazαω₂Cπoμ₂·uμ₂Ppoμyπ₂rCbμ₂ωdsC₃orC
duaμP₃uω·tαoωaμCor−aωα·CphototraωsαstorCπ₂πoryQC2020OCZ[OCTSXXXW 6

741 nωdaωdαoω₂Py₂rπαωat₂dCvuαωoαds_Cka·αμ₂Cxyωth₂sαsCbyCfμκoxαd₂Pr₂dαat₂dCw₂arraω−₂π₂ωtCw₂a·tαoωC
aωdCx₂πα·oωdu·tαω−Curop₂rtα₂sQC2020OCX]OCUUTPUUX 22

740 fωCoμα−oπ₂rCs₂πα·oωdu·torCwαthCaωCasyππ₂trα·C·y·μoh₂xyμh₂xyμC₂ωdC−roupC₃orCsoμutαoωPpro·₂ss₂dC
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2020OCUWTOCTUUV][ 2

739 nωtrαωsα·aμμyCstr₂t·habμ₂C·oωβu−at₂dCpoμyπ₂rCs₂πα·oωdu·torsCαωC₃α₂μdC₂₃₃₂·tCtraωsαstorsQC2020OCTSSOCTSTT[T 77

738 ur₂·αs₂Cjxtra·tαoωCo₃Chhar−₂Charrα₂rCrobαμαtyC₃orCtr−aωα·CyraωsαstorsQC2020OCVSOCT]SWXS[ 20

737 ViCx₂μ₃Pfss₂πbμ₂dCrα·ro₂μ₂·troωα·Ci₂vα·₂s_Choω·₂ptsOCrat₂rαaμsOCfppμα·atαoωsQCAdvanced MaterialsOC
2020OCVUOC₂T]SU]]W 24 41

736 uoμyπ₂rα·Cf·tαv₂Crat₂rαaμsC₃orCw₂doxCkμowCgatt₂ryCfppμα·atαoωQC2020OCUOCTTVPTU[ 51

735 xoμutαoωPpro·₂ss₂dCor−aωα·Csαω−μ₂P·rystaμμαω₂Cs₂πα·oωdu·torsCwαthCaC₃₂ω·₂Pμακ₂Cshap₂CvαaCuμtrasouωdC
·oω·ussαoωQC2020OC[OCUX[]PUX]V 2

734 jωhaω·₂dClasCx₂ωsαω−Cu₂r₃orπaω·₂Co₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCbyCroduμatαω−Cth₂C
iαπ₂ωsαoωsCo₃Cyrα₂thyμsαμyμ₂thyωyμPfωthradαthαoph₂ω₂Crα·ro·rystaμCfrraysQC2020OCZOCT]STY]Y 18

733 wαsαω−Cadvaω·₂π₂ωtsCαωCth₂Cappμα·atαoωCo₃Cujity_uxxCasCaCprosp₂rousCtraωspar₂ωtCaωdC₃μ₂xαbμ₂C
₂μ₂·trod₂Cπat₂rαaμC₃orCsoμutαoωPpro·₂ss₂dCor−aωα·C₂μ₂·troωα·sQC2020OCUTOCZTP]T 21

732 woμ₂sCo₃Cαωt₂r₃a·₂sCαωCth₂Cαd₂aμαtyCo₃Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2020OCXOCWXWPWZU 18

(2020-2019)

67



731 hhar−₂C·arrα₂rCtrapsCαωCor−aωα·Cs₂πα·oωdu·tors_CaCr₂vα₂wCoωCth₂Cuωd₂rμyαω−Cphysα·sCaωdCαπpa·tCoωC
₂μ₂·troωα·Cd₂vα·₂sQC2020OC[OCZX]PZ[Z 191

730 yowardCdataP₂ωabμ₂dCpro·₂ssCoptαπαzatαoωCo₃Cd₂₃orπabμ₂C₂μ₂·troωα·Cpoμyπ₂rPbas₂dCd₂vα·₂sQC2020OC
UZOCZUP[S 3

729
xtru·turaμCyraωsαtαoωCaωdCnωt₂rdα−αtatαoωCo₃CfμκyμCxαd₂ChhaαωsCαωCth₂Choωβu−at₂dCuoμyπ₂rC
uoμyKVPh₂xyμthαoph₂ω₂LCaωdCyh₂αrCj₃₃₂·tsCoωCth₂Ci₂vα·₂Cu₂r₃orπaω·₂Co₃Cth₂Cfsso·αat₂dCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorQC2020OCTUOCTTWUPTTXS

5

728 fChoωβu−at₂dCuoμyπ₂rChoωtaαωαω−CaCgCaPCsCzωαtC₃orCzωαpoμarCωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC
2020OCUOCT]PUX 17

727 tr−aωα·CyhαωPkαμπCyraωsαstorsCkabrα·at₂dCbyCxoμutαoωPuro·₂ss₂dCaωdCqowPy₂πp₂ratur₂Choωd₂ωs₂dC
mybrαdClat₂Ciα₂μ₂·trα·sQC2020OCWTOCTUVPTUY

726 rαx₂dPqα−aωdCfpproa·hCtoCuaμμadαuπPhataμyz₂dCiαr₂·tCfryμatαoωCuoμyπ₂rαzatαoω_Cxyωth₂sαsCo₃C
ioωorâ��f··₂ptorCuoμyπ₂rsChoωtaαωαω−Czωsubstαtut₂dCgαthαoph₂ω₂CzωαtsQC2020OCXVOCTX[PTYW 13

725 uoμyπ₂rαzatαoωCo₃ChoμuπωarCr₂so−₂ωsCy₂th₂r₂dCwαthCiαa·₂tyμ₂ωα·Cxαd₂ChhaαωsQC2020OCUOCUW[PUXX 6

724 fCqar−₂Cfωαsotropα·Cjωhaω·₂π₂ωtCo₃Cth₂Chhar−₂Charrα₂rCrobαμαtyCo₃Ckμ₂xαbμ₂Ctr−aωα·CyraωsαstorsC
wαthCxtraαω_CfCmaμμCj₃₃₂·tCaωdCwaπaωCxtudyQC2020OCZOCT]ST[UW 21

723 nωdaωdαoω₂Py₂rπαωat₂dCvuαωoαds_Cka·αμ₂Cxyωth₂sαsCbyCfμκoxαd₂Pr₂dαat₂dCw₂arraω−₂π₂ωtCw₂a·tαoωC
aωdCx₂πα·oωdu·tαω−Curop₂rtα₂sQC2020OCTVUOCUUZPUVT 6

722 zωrav₂μαω−Cth₂CuωusuaμC₂₃₃₂·tCo₃C₃μuorαωatαoωCoωC·rystaμCpa·καω−CαωCaωCor−aωα·Cs₂πα·oωdu·torQC2020OC
UUOCTYYXPTYZV 9

721 fCp₂rsp₂·tαv₂CoωCov₂r·oπαω−Cwat₂rPr₂μat₂dCstabαμαtyC·haμμ₂ω−₂sCαωCπoμ₂·uμarCaωdChybrαdC
s₂πα·oωdu·torsQC2020OCTSOC][PTTT 4

720 xtru·tur₂Pnωd₂p₂ωd₂ωtChoωdu·taω·₂Co₃Cyhαoph₂ω₂Pgas₂dCxαω−μ₂Pxta·καω−Couω·tαoωsQC2020OCTVUOCVVSYPVVTU 2

719 xtru·tur₂Pnωd₂p₂ωd₂ωtChoωdu·taω·₂Co₃Cyhαoph₂ω₂Pgas₂dCxαω−μ₂Pxta·καω−Couω·tαoωsQC2020OCX]OCVU[SPVU[Y 20

718 jvaporat₂dCt₂μμurαuπCthαωC₃αμπsC₃orCpPtyp₂C₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdC·αr·uαtsQC2020OCTXOCXVPX[ 63

717 i₂sα−ωCo₃Cmα−hPu₂r₃orπaω·₂Ctr−aωα·Cqα−htPjπαttαω−CyraωsαstorsQC2020OCXOCY[PZW 16

716 rodα₃α·atαoωCo₃Cnωda·₂ωodαthαoph₂ω₂Pgas₂dCuoμyπ₂rsCaωdCntsCnπpa·tCoωChhar−₂Charrα₂rCrobαμαtyCαωC
tr−aωα·CyhαωPkαμπCyraωsαstorsQC2020OCTWUOCYXUPYYW 55

715 qowPpow₂rP·oωsuπptαoωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2020OCVOCSTWSS] 9

714 j₃₃₂·tsCo₃Cxαd₂ChhaαωCoωCmα−hCy₂πp₂ratur₂Ctp₂ratαoωCxtabαμαtyCo₃Choωβu−at₂dCuoμyπ₂rsQC2020OCUOC]TP]Z 12
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713 garPhoat₂dCtr−aωα·CyhαωPkαμπCyraωsαstorsCwαthCw₂μαabμ₂Cjμ₂·troωCrobαμαtyCfpproa·hαω−CTSC·πUC{â��TC
sâ��TQC2020OCYOCT]STSSU 20

712 nωt₂rpr₂tatαoωCo₃CπoduμusCsp₂·traCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstors_C₂quαvaμ₂ωtP·αr·uαtCapproa·hQC
2020OCX]OCxiifSY

711 roμ₂·uμarCdyωaπα·sCsαπuμatαoωsCo₃Cp₂ωta·₂ω₂CthαωC₃αμπC−rowth_CxtabαμαtyCo₃Cωu·μ₂αC·oπprαsαω−C
staωdαω−Cπoμ₂·uμ₂sCaωdCth₂αrCsubs₂qu₂ωtC−rowthQC2020OCTVOCSTXXS[ 4

710 w₂μα₂vαω−Cth₂Cuhotos₂ωsαtαvαtyCo₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2020OCVUOC₂T]SYTUU24 34

709 i₂ωsαtyPo₃Pxtat₂sPgas₂dCuhysα·aμCrod₂μC₃orCnωκPo₂tCurαωt₂dCyhαoph₂ω₂Cuoμyπ₂rα·CykysQC2020OCYZOCU[VPU[[ 0

708 nωdu·αω−Croμ₂·uμarCf−−r₂−atαoωCo₃Cuoμyπ₂rCx₂πα·oωdu·torsCαωCaCx₂·oωdaryCnωsuμatαω−Cuoμyπ₂rC
ratrαxCtoCjωhaω·₂Chhar−₂CyraωsportQC2020OCVUOC[]ZP]SX 25

707 tr−aωα·Cx₂πα·oωdu·torCkα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCtr−aωα·PUiCm₂t₂rostru·tur₂sQC2020OCZOC 1

706 xoμutαoωPpro·₂ssabμ₂Cαωt₂−rat₂dChrtxC·αr·uαtsCbas₂dCoωC·oμμoαdaμChunωx₂CquaωtuπCdotsQC2020OCTTOCXU[S 9

705 xoμαdPxtat₂Curop₂rtα₂sCaωdCxp₂·tros·opα·CfωaμysαsCo₃CyhαωPkαμπCyugαQC2020OCTUWOCUVZTYPUVZUV 1

704 rodα₃yαω−C₃α₂μdP₂₃₃₂·tCtraωsαstorCr₂spoωs₂CαωCaC·oωβu−at₂dCpoμyπ₂rCupoωCth₂CaddαtαoωCo₃Cradα·aμC
dopaωtsQC2020OCZTWOCTV[V]T 2

703 vuαωoαdaμCthαoaμκyμPsubstαtut₂dCbαthαoph₂ω₂CsπaμμCπoμ₂·uμ₂Cs₂πα·oωdu·torsC₃orCωPtyp₂Cor−aωα·C₃α₂μdC
₂₃₃₂·tCtraωsαstorsQC2020OC[OCTXWXSPTXWX[ 6

702 jx·αtoωsCaωdCuoμaroωsCαωCtr−aωα·Crat₂rαaμsQC2020OCXVOCUUSTPUUTT 29

701 tr−aωα·Cgαo₂μ₂·troωα·s_Czsαω−Cmα−hμyChoωβu−at₂dCuoμyπ₂rsCtoCnωt₂r₃a·₂CwαthCgαoπoμ₂·uμ₂sOCh₂μμsOC
aωdCyαssu₂sCαωCth₂CmuπaωCgodyQC2020OCXOCUSSSV[W 19

700 nπpa·tCo₃Chhaμ·o−₂ωoph₂ω₂sCoωCioωorPf··₂ptorChopoμyπ₂rsC₃orCguμκCm₂t₂roβuω·tαoωCxoμarCh₂μμsQC
2020OCU[OCTTTTPTTTX 3

699
fCdataCπαωαω−Cπ₂thodC₃roπCpyroμyz₂dCprodu·ts_CuyroμysαsP−asC
·hroπato−raphyPphotoαoωαzatαoωPhα−hCr₂soμutαoωCtαπ₂Po₃P₃μα−htCπassCsp₂·troπ₂tryCaωdCκ₂ωdrα·κC
πassCd₂₃₂·tCaωaμysαsC₃orCpoμyπ₂rCs₂πα·oωdu·torCpoμyKVPh₂xyμthαoph₂ω₂LQC2020OCTXTOCTSW]UV

2

698 mα−hPπobαμαtyCthα₂ωothαoph₂ω₂Cαωt₂−ratαω−Cstroω−C₂παssαoωCaωdChα−hCphotor₂spoωsαvαtyC₃orC
πuμtα₃uω·tαoωaμCopto₂μ₂·troωα·Cappμα·atαoωsQC2020OC[ZOCTSX]WT 4

697 hhaαωChoω₃orπatαoωCaωdCf−−r₂−atαoωCxtru·tur₂CkorπatαoωCo₃CaCmα−hChhar−₂CrobαμαtyCiuuPgas₂dC
ioωorâ��f··₂ptorChoωβu−at₂dCuoμyπ₂rQC2020OCXVOC[UXXP[UYY 9

696 xoμutαoωPuro·₂ss₂dCkμ₂xαbμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCgαod₂−radabμ₂Cl₂μatαωCasCth₂C
iα₂μ₂·trα·Cqay₂r_CfωCfpproa·hCyowardCgαod₂−radabμ₂Cxyst₂πsQC2020OCUOCVVZVPVVZ] 12
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695 w₂vα₂wCo₃Cr₂·₂ωtCtr₂ωdsCαωC₃μ₂xαbμ₂Cπ₂taμCoxαd₂CthαωP₃αμπCtraωsαstorsC₃orCaωaμo−Cappμα·atαoωsQC2020OCXOCSVVSST 17

694 fCxtru·turaμμyCxαπpμ₂CbutCmα−hPu₂r₃orπαω−Cioωorâ��f··₂ptorCuoμyπ₂rC₃orCkα₂μdPj₃₃₂·tCyraωsαstorC
fppμα·atαoωsQC2020OCYOCUSSSW]S 4

693 i₂sα−ωCwuμ₂sCtoCraxαπαz₂Chhar−₂Pharrα₂rCrobαμαtyCaμoω−Choωβu−at₂dCuoμyπ₂rChhaαωsQC2020OCTTOCYXT]PYXUX 11

692 j₃₃₂·tCo₃Cjμ₂·troωα·aμμyCiαstαω·tCfroπatα·Cxubstαtu₂ωtsCoωCth₂Croμ₂·uμarCfss₂πbμyCaωdCmoμ₂C
yraωsportCo₃C{Pxhap₂dCtr−aωα·Cx₂πα·oωdu·torsQC2020OCTUWOCTZXSVPTZXTT 1

691 ruμtαs·aμ₂C₂ω−αω₂₂rαω−Co₃C₃uω·tαoωaμCor−aωα·Cpoμyπ₂rCαωt₂r₃a·₂sC₃orCω₂uroωaμCstαπuμatαoωCaωdC
r₂·ordαω−QC2020OCWOCVWWWPVWZT 2

690 yh₂rπo₂μastα·αtyCαωCor−aωα·Cs₂πα·oωdu·torsCd₂t₂rπαω₂dCwαthCt₂rah₂rtzCsp₂·tros·opyCaωdCquaωtuπC
quasαPharπoωα·CsαπuμatαoωsQC2020OC[OCTS]TZPTS]UX 7

689 iαr₂·tCtbs₂rvatαoωsCo₃Cth₂Cxtru·turaμCurop₂rtα₂sCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂r_Ckuμμ₂r₂ω₂Cgμ₂ωdsC
uωd₂rCy₂ωsαμ₂Cxtr₂t·hαω−QC2020OCTVOC 0

688 w₂·₂ωtCadvaω·₂sCαωCth₂C−r₂₂ωCpro·₂ssαω−Co₃Cor−aωα·Cphotovoμtaα·Cd₂vα·₂sC₃roπCωaωopartα·μ₂C
dαsp₂rsαoωsQC2020OCWOCU]SWPU]VT 6

687 woμ₂Co₃Cth₂Cgμ₂ωdCwatαoCαωCuoμyπ₂r_kuμμ₂r₂ω₂CuhototraωsαstorsQC2020OCUOCUUXZPUUYW 6

686 xyst₂πatα·CxtudyCoωCth₂Crorphoμo−α·aμCi₂v₂μopπ₂ωtCo₃Cgμad₂Phoat₂dChoωβu−at₂dCuoμyπ₂rCyhαωC
kαμπsCvαaCnωCxαtuCr₂asur₂π₂ωtsQC2020OCTUOCVYWTZPVYWUZ 3

685 ·ffhPxtabαμαz₂dC]OTSPdαboraaωthra·₂ω₂sPf·₂ω₂sCwαthCtp₂ωPxh₂μμCxαω−μ₂tCgαradα·aμClrouωdCxtat₂sQC
2020OCX]OCT]VV[PT]VWV 24

684 j₃₃₂·tCo₃Cthαoph₂ω₂R₃uraωCsubstαtutαoωCoωCor−aωα·C₃α₂μdC₂₃₃₂·tCtraωsαstorCprop₂rtα₂sCo₃C
aryμthαadαazoμ₂Cbas₂dCor−aωα·Cs₂πα·oωdu·torsQC2020OC[OCTZU]ZPTZVSY 5

683 w₂·₂ωtCd₂v₂μopπ₂ωtsCαωC₃abrα·atαoωCaωdCp₂r₃orπaω·₂Co₃Cπ₂taμChaμαd₂Cp₂rovsκαt₂C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2020OC[OCTYY]TPTYZTX 17

682 uurαtyCo₃Cor−aωα·Cs₂πα·oωdu·torsCasCaCκ₂yC₃a·torC₃orCth₂Cp₂r₃orπaω·₂Co₃Cor−aωα·C₂μ₂·troωα·Cd₂vα·₂sQC
2020OCWOCVYZ[PVY[] 9

681 qar−₂CsoωPpμaωarChoωβu−at₂dCroμ₂·uμ₂CwαthCxtroω−Cnωt₂rπoμ₂·uμarCnωt₂ra·tαoωsCf·hα₂v₂dCwαthC
moπoμ₂ptα·C“ωKnnLChoπpμ₂xCo₃CiαKXPquαωoμyμ₂thyωyμLPt₂traph₂ωyμazadαpyrroπ₂th₂ω₂QC2020OCXOCVTWYZPVTWZU

680 jxtraordαωaryC·oωdu·tαoωCαω·r₂as₂CαωCπod₂μC·oωβu−at₂dRαωsuμatαω−Cpoμyπ₂rCsyst₂πCαωdu·₂dCbyC
sur₃a·₂Cμo·at₂dC₂μ₂·trα·Cdαpoμ₂sQC2020OCUTOCTSS[[S 1

679
nππobαμαzαω−CaCˇ�Phoωβu−at₂dChat₂·hoμatoCkraπ₂worκCoωCxur₃a·₂sCo₃CxαtCnωsuμatorCkαμπsCvαaCaC
tω₂PftoπCfω·horCo₃CaCuμatαωuπCr₂taμCh₂ωt₂rCtoCroduμat₂Ctr−aωα·CyraωsαstorCu₂r₃orπaω·₂QC2020OC
X]OCTZ]WXPTZ]XZ

1

678 vuαωtupμ₂Pi₂·κ₂rCm₂t₂roμ₂ptα·Cuhthaμo·yaωαω₂Cm₂t₂roπ₂taμμα·CxaπarαuπPhadπαuπChoπpμ₂x₂sQC
xyωth₂sαsOChrystaμCxtru·tur₂OCjμ₂·tro·h₂πα·aμCg₂havαorOCaωdCxp₂·tros·opα·Cnωv₂stα−atαoωQC2020OCX]OCTZX]TPTZX]]2
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677 i₂·oupμαω−CuoμyKVPaμκyμthαoph₂ω₂sLâ��Cga·κboω₂CaωdCxαd₂PhhaαωChoω₃orπatαoωCbyCx₂μ₂·tαv₂C
i₂ut₂ratαoωCaωdCs₂utroωCx·att₂rαω−QC2020OCXVOCTTTWUPTTTXU 15

676 tr−aωα·Cphotod₂t₂·torsCbas₂dCoωCsupraπoμ₂·uμarCωaωostru·tur₂sQC2020OCTOC 60

675 w₂soμvαω−Ciα₃₃₂r₂ωtCuhysα·aμCtrα−αωsCtowardChrystaμμαt₂Cnπp₂r₃₂·tαoωCαωCx₂πα·oωdu·tαω−Cuoμyπ₂rs_C
hrystaμμαt₂Cxαz₂CvsCuara·rystaμμαωαtyQC2020OCTUWOCTSXU]PTSXV[ 5

674 xαμα·oωCaωdCoxy−₂ωCsyω₂r−αstα·C₂₃₃₂·tsC₃orCth₂Cdαs·ov₂ryCo₃Cω₂wChα−hPp₂r₃orπaω·₂Cωoω₃uμμ₂r₂ω₂C
a··₂ptorsQC2020OCTTOCX[TW 21

673 g₂ωzyμP·oωtaαωαω−Cazob₂ωz₂ω₂Pbas₂dCdαsp₂rs₂Cdy₂s_Cw₂μatαoωshαpCb₂tw₂₂ωCπoμ₂·uμarCpa·καω−CaωdC
aμκaμαPr₂sαstaωtCstabαμαtyQC2020OCVTZOCTTWUZS 6

672 yh₂Cd₂v₂μopπ₂ωtCo₃C·oωβu−at₂dCpoμyπ₂rsCasCth₂C·orω₂rstoω₂Co₃Cor−aωα·C₂μ₂·troωα·sQC2020OCUSZOCTUU[ZW 23

671 tωCth₂Cr₂·oπbαωatαoωCord₂rCo₃Csur₃a·₂Cr₂·oπbαωatαoωCuωd₂rCop₂ωC·αr·uαtC·oωdαtαoωsQC2020OC[YOCTSX]SX 14

670 yh₂C₂₃₃₂·tCo₃Caroπatα·Crαω−Csαz₂CαωC₂μ₂·troωCd₂₃α·α₂ωtCs₂πα·oωdu·tαω−Cpoμyπ₂rsC₃orCωPtyp₂Cor−aωα·C
th₂rπo₂μ₂·trα·sQC2020OC[OCTXTXSPTXTXZ 15

669 yhiαoω₂_CfCuow₂r₃uμCjμ₂·troωP}αthdrawαω−Croα₂tyC₃orCuushPuuμμCroμ₂·uμ₂sQC2020OC[XOCTXW]PTXX[ 3

668 j₃₃₂·tCo₃Ca··₂ssCr₂sαstaω·₂CoωCth₂C₂xp₂rαπ₂ωtaμμyCπ₂asur₂dCt₂πp₂ratur₂â��·arrα₂rCπobαμαtyC
d₂p₂ωd₂ω·₂CαωChα−hμyP·rystaμμαω₂CisyyPbas₂dCtraωsαstorsQC2020OCTOCTZ]]PT[SW 2

667 mα−hPu₂r₃orπaω·₂Cxtatα·Cnωdu·tαoωCyraωsαstorsCgas₂dCoωCxπaμμProμ₂·uμ₂Ctr−aωα·Cx₂πα·oωdu·torsQC
2020OCXOCUSSSVYT 4

666 fCurαωt₂dChaπou₃μa−₂dCh₂μμCf−aαωstCw₂v₂rs₂Cjω−αω₂₂rαω−Co₃Curαωt₂dCjμ₂·troωα·sChαr·uαtsQC2020OCU[OCUWW[PUWX[ 2

665 j₃₃₂·tCo₃CpoμarCsαd₂C·haαωsCoωCω₂utraμCaωdCpPdop₂dCpoμythαoph₂ω₂QC2020OC[OCTYUTYPTYUUV 16

664 w₂−αoαsoπ₂rα·C·oωtroμCo₃Cμay₂r₂dC·rystaμμαωαtyCαωCsoμutαoωPpro·₂ssabμ₂Cor−aωα·Cs₂πα·oωdu·torsQQC2020
OCTTOCTUW]VPTUXSX 8

663 rodα₃α·atαoωCo₃CaωCuμtrathαωChCαωt₂rμay₂rCoωCth₂C₂μ₂·troωα·Cstru·tur₂CaωdCπoμ₂·uμarCpa·καω−Co₃C
h[PgygyCoωCmtulQC2020OCUUOCUXUYWPUXUZT 3

662 qαω₂arChybrαdCsαμoxaω₂Pbas₂dCsαd₂C·haαωsC₃orChα−hμyCsoμubμ₂Cαsoαωdα−oPbas₂dC·oωβu−at₂dCpoμyπ₂rsQC
2020OCXYOCTT[YZPTT[ZS 9

661 fdvaω·₂sCαωChoπpa·tCrod₂μαω−Co₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OC[OCTWSWPTWTX 12

660
mα−hPu₂r₃orπaω·₂OCyraωspar₂ωtCxoμutαoωPuro·₂ss₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorCwαthCqowPκC
jμastoπ₂rα·Clat₂Ciα₂μ₂·trα·CaωdCqαquαdChrystaμμαω₂Cx₂πα·oωdu·tor_Curoπαs₂sCaωdChhaμμ₂ω−₂sQC2020OC
UOCVVVYPVVWX

7
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659 xyωth₂sαsCaωdCuhysα·o·h₂πα·aμCurop₂rtα₂sCo₃CUOZPiαsubstαtut₂dCuh₂ωaωthro”UOTP_ZO[P—dαthαoph₂ω₂sQC
2020OCUXOC 0

658 hoωstru·tαω−C₃us₂dCbαsPαsatαωsC₃roπCpyrroμoαωdoμ₂sCusαω−Cdαr₂·tCoxαdatαoωCapproa·hCaωdCr₂Pvαsαtαω−C
αωdoph₂ωαω₂Cr₂a·tαoωQC2020OCUTSOCTUVSVU 1

657 {₂rtα·aμCor−aωα·Cp₂rπ₂abμ₂CduaμPbas₂CtraωsαstorsC₃orCμo−α·C·αr·uαtsQC2020OCTTOCWZUX 7

656 saωodα₂μ₂·trα·sCapproa·h₂sCtoCμowPvoμta−₂Cor−aωα·CtraωsαstorsCaωdC·αr·uαtsQC2020OC]TOCUSUST 3

655 hoωta·tCr₂sαstaω·₂CαωCor−aωα·Ctraωsαstors_Czs₂CαtCorCr₂πov₂CαtQC2020OCZOCSVTVSY 19

654 zμtravαoμ₂tCuhotod₂t₂·tαoωCfppμα·atαoωCαωCra−ω₂sαuπCnωdαuπCtxαd₂CyhαωCkαμπCyraωsαstorsCvαaC
hoPxputt₂rαω−Ci₂posαtαoωQC2020OCTSOCXTU[ 1

653 lraph₂ω₂Cassαstαω−Cπa−ω₂tα·Caμα−ωπ₂ωtCo₃CaChα−hPp₂r₃orπaω·₂Cs₂πα·oωdu·tαω−Cpoμyπ₂rC₃orC
απprov₂dC·arrα₂rCtraωsportQC2020OCTTZOCSYVVST 1

652 xyωth₂sαsCo₃Cuyrαdαω₂P₃us₂dCXOYOTTOTUPy₂traazaωaphtha·₂ω₂CasCaCgαsPbαd₂ωtat₂Cqα−aωdCaωdC
jμ₂·tro·h₂παstryCo₃CaCwuth₂ωαuπKnnLCiαωu·μ₂arChoπpμ₂xQC2020OCW]OCTVYZPTVZT 1

651 xtrat₂−α₂sCtoCr₂du·₂Cth₂Cdyωaπα·Cdαsord₂rCαωCπoμ₂·uμarCs₂πα·oωdu·torsQC2020OCZOCU]UUPU]U[ 10

650 rαx₂dCαoωP₂μ₂·troωCtraωsportCαωCor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsQC2020OCTTZOCS[SXST 14

649 tωChhar−₂Charrα₂rCi₂ωsαtyCαωCtr−aωα·CxoμarCh₂μμsCtbtaαω₂dCvαaChapa·αtaω·₂Cxp₂·tros·opyQC2020OCYOCUSSSXTZ 4

648 ·ffhPstabαμαsα₂rt₂C]OTSPiαboraaωthra·₂ω₂Câ��Co₃₃₂ωs·haμα−₂Cxαω−uμ₂ttbαradακaμ₂QC2020OCTVUOCT]XSUPT]XSZ 8

647 zωd₂rstaωdαω−Chhar−₂CyraωsportCαωCmα−hProbαμαtyCpPiop₂dCruμtα·oπpoω₂ωtCgμ₂ωdCtr−aωα·C
yraωsαstorsQC2020OCYOCUSSSXV] 9

646 rα·rospa·αω−CnωPfαrCxubμαπatαoωClrowthCo₃CzμtrathαωCtr−aωα·Cxαω−μ₂ChrystaμsQC2020OCVUOCZYT[PZYU] 10

645 jμu·αdatαω−Cth₂Cnω₃μu₂ω·₂Co₃Cxαd₂PhhaαωChαr·uμarCiαstrαbutαoωCoωCth₂Chra·κCtωs₂tCxtraαωCaωdCmoμ₂C
robαμαtyCo₃Cs₂arPfπorphousCnωda·₂ωodαthαoph₂ω₂Chopoμyπ₂rsQC2020OCXVOCZXTTPZXT[ 11

644 urobαω−Cth₂Cwou−hω₂ssCo₃CuorphyrαωCyhαωCkαμπsCwαthC‘PrayCuhoto₂μ₂·troωCxp₂·tros·opyQC2020OCUTOCUU]VPUVSS 2

643 ka·αμ₂Châ��mCαodαωatαoωCo₃C₂μ₂·troωCd₂₃α·α₂ωtCb₂ωzodαthαoph₂ω₂PxOxPt₂traoxαd₂C₃orCth₂Cd₂v₂μopπ₂ωtC
o₃CωPtyp₂Cpoμyπ₂rsQC2020OCTTOCZWUTPZWU[ 2

642 nωtrαωsα·C₂μ₂·trα·aμCprop₂rtα₂sCo₃C·abμ₂Cba·t₂rαaCr₂v₂aμCaωCfrrh₂ωαusCt₂πp₂ratur₂Cd₂p₂ωd₂ω·₂QC2020OC
TSOCT]Z][ 3
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641 xαCsaωorαbboωsCbas₂dCmα−hCu₂r₃orπaω·₂Curαωt₂dCkjysCusαω−CwooπPy₂πp₂ratur₂Cd₂posαt₂dC
iα₂μ₂·trα·QC2020OC 0

640 uoμyπ₂rαzatαoωsCo₃Ciακ₂topyrroμopyrroμ₂Pyyp₂Ciy₂sCαωCzω·oωv₂ωtαoωaμCtrα₂ωtatαoωQC2020OCUOCXY][PXZSW 4

639 hhara·t₂rαzatαoωCaωdCtptαπαzatαoωCo₃Cth₂Cjμ₂·trα·aμChoωdu·tαvαtyCo₃CaCx₂παP·rystaμμαω₂Choωβu−at₂dC
uoμyπ₂rCugyyyCupoωCiopαω−QC2020OCTYVXOCSTUSVZ

638 rodα₃α·atαoωCo₃ChYSCωaωoPαωt₂rμay₂rsCoωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCbas₂dCoωC
UOZPdαo·ty”T—b₂ωzothα₂ωoP”VOUPb—b₂ωzothαoph₂ω₂CKh[PgygyLRxαtUQC2020OCT]OCTSVX]S 4

637 xoμv₂ωtPfssαst₂dCkrα·tαoωCyraωs₃₂rCr₂thodC₃orCkabrα·atαω−Cqar−₂Pfr₂aCyhαωCkαμπsCo₃Cx₂πα·oωdu·tαω−C
uoμyπ₂rsCwαthCjd−₂PtωCtrα₂ωt₂dCjxt₂ωd₂dCga·κboω₂sQC2020OCTUOCXXSVVPXXSWV 4

636 saωo·μust₂rPgas₂dCzμtraμowPy₂πp₂ratur₂Cirαv₂ωCtxαd₂Clat₂Ciα₂μ₂·trα·sC₃orCmα−hPu₂r₃orπaω·₂C
tr−aωα·Cjμ₂·troωα·Ci₂vα·₂sQC2020OCTVOC 1

635 i₂sα−ωCaωdCxyωth₂sαsCo₃CxoμutαoωPuro·₂ssabμ₂Cioωorâ��f··₂ptorCiαthα₂ωophosphoμ₂Ctxαd₂C
i₂rαvatαv₂sC₃orCruμtαμ₂v₂μCtr−aωα·Cw₂sαstαv₂Cr₂πorα₂sQC2020OCUOCTX]SPTX]Z 4

634 uaryμ₂ω₂Pbas₂dCpoμyπ₂rα·Cdα₂μ₂·trα·CtopP−at₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC₂xpos₂dCtoCaC
z{Rozoω₂C₂ωvαroωπ₂ωtQC2020OC[ZOCTSX]WU 4

633 f·₂ω₂sCb₂yoωdCor−aωα·C₂μ₂·troωα·s_Cs₂ωsαω−Co₃Csαω−μ₂tCoxy−₂ωCaωdCstαπuμαPr₂spoωsαv₂Cπat₂rαaμsQC
2020OCT[OC]T]TP]US] 11

632 uhoto·y·μαzatαoωCo₃Cdαaryμ₂thyμ₂ω₂sCwαthCaCboroωat₂Cπoα₂ty_CaCus₂₃uμCsyωth₂tα·CtooμCtoCsoμubμ₂CufmC
buαμdαω−Cbμo·κsQC2020OCT]OCZUUPZUX 2

631 fωαsotropyCo₃Chhar−₂CyraωsportCαωCaCzωαaxαaμμyCfμα−ω₂dCkus₂dCjμ₂·troωPi₂₃α·α₂ωtCuoμyπ₂rCuro·₂ss₂dC
byCxoμutαoωCxh₂arChoatαω−QCAdvanced MaterialsOC2020OCVUOC₂USSSSYV 24 18

630 iαr₂·tCxyωth₂sαsCo₃ChhaαωP₂ωdP₃uω·tαoωaμαz₂dCuoμyKVPh₂xyμthαoph₂ω₂LCwαthoutCurot₂·tαω−ClroupsC
zsαω−CaC“αω·at₂Choπpμ₂xQC2020OCWTOC₂USSSTW[ 1

629 mα−hPu₂r₃orπaω·₂Ckμ₂xαbμ₂Ctr−aωα·Csoωvoμatαμ₂Cr₂πorα₂sCwαthCtutstaωdαω−CxtabαμαtyCzsαω−Csα·κ₂μC
txαd₂Csaωo₃μoatαω−Clat₂CaωdCuoμyπ₂rCjμ₂·tr₂tQC2020OCYOCUSSST[] 7

628 mα−hμyCjπαssαv₂Cx₂παPqadd₂rPyyp₂Chopoμyπ₂rsOCf−−r₂−atαoωCxtat₂OCaωdCxoμutαoωPuro·₂ss₂dCtr−aωα·C
qα−htPjπαttαω−CyraωsαstorQC2020OCVUOCWYZUPWY[S 10

627 mα−hμyC₂₃₃α·α₂ωtCπoduμatαoωCo₃Cth₂C₂μ₂·troωα·Cprop₂rtα₂sCo₃Cor−aωα·Cs₂πα·oωdu·torsCbyCsur₃a·₂C
dopαω−CwαthCUiCπoμ₂·uμarC·rystaμsQC2020OCYVOC]ZVP]Z] 3

626 k₂rro·₂ω₂CoωCnωsuμator_Cxαμaω₂Choupμαω−CtoCaCxαtCxur₃a·₂CaωdCnω₃μu₂ω·₂CoωCjμ₂·trα·aμCyraωsportCatCaC
gurα₂dCnωt₂r₃a·₂CwαthCaωCtr−aωα·Cx₂πα·oωdu·torCqay₂rQC2020OCVYOCX[S]PX[T] 7

625 rod₂μαω−Co₃Clrazαω−Pnω·αd₂ω·₂C‘PrayCiα₃₃ra·tαoωC₃roπCsaphthyμCjωdPhapp₂dCtμα−othαoph₂ω₂sCαωC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OCUSOCV]Y[PV]Z[ 2

624 fChoωβu−at₂dCuoμyπ₂rChoωtaαωαω−Cfryμazopyrazoμ₂CzωαtsCαωCth₂Cxαd₂ChhaαωsC₃orCkα₂μdPj₃₃₂·tC
yraωsαstorsCtptα·aμμyCyuωabμ₂CbyCs₂arCnω₃raPw₂dCqα−htQC2020OCX]OCTV[WWPTV[XT 6
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623 â��m₂avyPatoπC₂₃₃₂·tsâ��CαωCth₂Cpar₂ωtC”T—b₂ωzo·haμ·o−₂ωoph₂ωo”VOUPb—”T—b₂ωzo·haμ·o−₂ωoph₂ω₂C
syst₂πQC2020OC[OCTXTT]PTXTUZ 6

622 tω₂PuotCioπαωoCharboωyμatαoωCuroto·oμC₃orCfroπatα·Ciααπαd₂sCtowardCωPyyp₂Ctr−aωα·C
x₂πα·oωdu·torsQC2020OCX]OCTWSUWPTWSU[ 14

621 }₂ttabαμαtyChoωtroμCo₃Cnωt₂r₃a·₂sC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsCbyCxoμubμ₂C
nωsuμatαω−Cuoμyπ₂rCkαμπsQC2020OCXOCTS[]TPTS[]] 9

620 nωt₂rμay₂rsC₃orCnπprov₂dCmoμ₂Cnωβ₂·tαoωCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OCYOCT]STVXU 10

619 xh₂ddαω−Cqα−htCoωCth₂Cs₂−atαv₂Ciα₃₃₂r₂ωtαaμCw₂sαstaω·₂Cj₃₃₂·tCtbs₂rv₂dCαωCtr−aωα·CyhαωPkαμπC
yraωsαstorsQC2020OCUOCTXZWPTX[U 1

618 fCsov₂μCurαωt₂dPqooκupPyabμ₂Pgas₂dCuro−raππabμ₂Curαωt₂dCiα−αtaμChαr·uαtQC2020OCU[OCTW]YPTXSW 3

617 fωodαzatαoωC₃orCxαπpμα₃α₂dCuro·₂ssαω−CaωdCj₃₃α·α₂ωtChhar−₂CyraωsportCαωC{₂rtα·aμCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2020OCVSOCUSSTZSV 5

616 uoμyπ₂rCjμ₂·troωα·s_CyoCg₂CorCsotCtoCg₂dQC2020OCXOCUSSSTWW 18

615 ur₂dα·tαv₂Crod₂μCo₃Chhar−₂Crobαμαtα₂sCαωCtr−aωα·Cx₂πα·oωdu·torCxπaμμCroμ₂·uμ₂sCwαthC
kor·₂Prat·h₂dCuot₂ωtαaμsQC2020OCTYOCVW]WPVXSV 10

614 tω₂PuotCioπαωoCharboωyμatαoωCuroto·oμC₃orCfroπatα·Ciααπαd₂sCtowardCωPyyp₂Ctr−aωα·C
x₂πα·oωdu·torsQC2020OCTVUOCTWTU[PTWTVU 0

613 urot₂αωCfssaysCoωCtr−aωα·Cjμ₂·troωα·s_CwatαoωaμCi₂vα·₂CaωdCrat₂rαaμCi₂sα−ωsC₃orCtr−aωα·C
yraωsαstorPgas₂dCx₂ωsorsQC2020OC]OCXZVPX[T 4

612 roμ₂·uμarCqay₂rPi₂₃αω₂dCyraωsαtαoωCo₃Charrα₂rCiαstrαbutαoωCaωdChorr₂μatαoωCwαthCyraωsportCαωC
tr−aωα·Chrystaμμαω₂Cx₂πα·oωdu·torsQC2020OCTUOCUYUYZPUYUZX 4

611 hoωtroμμαω−Cth₂Cpartα·μ₂Csαz₂Co₃Caqu₂ousC·oωβu−at₂dCpoμyπ₂rC·oμμoαdsCaωdCαπpa·tCoωCtraωsαstorC
p₂r₃orπaω·₂QC2020OCX]WOCTUWYVV 2

610 mα−hμyCorα₂ωt₂dC·rystaμμαω₂CthαωC₃αμπCwαthChα−hC₂μ₂·troμuπαω₂s·₂ω·₂Cp₂r₃orπaω·₂C₃abrα·at₂dCbyCw₂aκC
₂pαtaxyC−rowthQC2020OC[WOCTSX[SY 3

609
xoμutαoωPuro·₂ssabμ₂Ctr−aωα·Cx₂πα·oωdu·torsCk₂aturαω−CxPxhap₂dCiαωaphthothα₂ωothαoph₂ω₂C
KxPisyyL_Cj₃₃₂·tsCo₃CfμκyμChhaαωCq₂ω−thCoωCx₂μ₃Ptr−aωαzatαoωCaωdCharrα₂rCyraωsportCurop₂rtα₂sQC2020
OCVUOCXVXSPXVYS

13

608 x·aμabμ₂Czμtrahα−hPxp₂₂dCkabrα·atαoωCo₃Czωα₃orπCuoμy·rystaμμαω₂CyhαωCkαμπsC₃orCtr−aωα·CyraωsαstorsQC
2020OCTUOCU]W]ZPU]XSW 9

607 xoμutαoωCuro·₂ss₂dCtr−aωα·CyraωsαstorsCoωCuoμyπ₂rα·Clat₂Ciα₂μ₂·trα·CwαthCrobαμαtyCjx·₂₂dαω−C
TXC·πUC{â��TCsâ��TQC2020OCTWOCUSSSTXY 4

606 rorphoμo−α·aμCyraωsαtαoωsCαωCtr−aωα·CzμtrathαωCkαμπClrowthCnπa−₂dCbyCnωCxαtuCxt₂pPbyPxt₂pCftoπα·C
kor·₂Crα·ros·opyQC2020OCTUWOCTWSVSPTWSWU 5
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605 xur₃a·₂Cpot₂ωtαaμCbas₂dC·urr₂ωtCπod₂μC₃orCor−aωα·CthαωC₃αμπCtraωsαstorC·oωsαd₂rαω−Cdoubμ₂C
₂xpoω₂ωtαaμCd₂ωsαtyCo₃Cstat₂sQC2020OCTWUOCTSYXTV 1

604 xoμv₂ωtC{aporPfssαst₂dCra−ω₂tα·CraωαpuμatαoωCo₃Croμ₂·uμarCtrα₂ωtatαoωCaωdCharrα₂rCyraωsportCo₃C
x₂πα·oωdu·tαω−Cuoμyπ₂rsQC2020OCTUOCU]W[ZPU]W]Y 4

603 sPyyp₂Choπpμ₂π₂ωtaryCx₂πα·oωdu·tαω−Cuoμyπ₂rCgμ₂ωdsQC2020OCUOCUYWWPUYXS 5

602 }at₂rCstabμ₂Cπoμ₂·uμarCωPdopαω−Cprodu·₂sCor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsCwαthChα−hC
traωs·oωdu·taω·₂CaωdCr₂·ordCstabαμαtyQC2020OCTTOCVSSW 51

601 tωCth₂Csatur₂Co₃Chhar−₂Pnωβ₂·tαω−Choωta·tsCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OCTUOCVSYTYPVSYUY 6

600 fCzωα₃α·atαoωCo₃Cth₂Cmoμst₂αωCuoμaroωCaωdCiyωaπα·Ciαsord₂rCuα·tur₂sCo₃Chhar−₂CyraωsportCαωCtr−aωα·C
hrystaμsQC2020OCTSOC 11

599 s₂wCdoωorPa··₂ptorPdoωorCtyp₂Co₃Cor−aωα·Cs₂πα·oωdu·torsCbas₂dCoωCth₂Cr₂−αoαsoπ₂rsCo₃C
dακ₂topyrroμopyrroμ₂s_CfCikyCstudyQC2020OCUXOCTSTVYW 5

598 uoμyπ₂rα·Choω₃orπatαoωCo₃Ctr−aωα·Cnωt₂rμay₂rsCasCaCi₂t₂rπαωαω−Cuaraπ₂t₂rC₃orCth₂Chhar−₂C
yraωsportCo₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OCU[OCYZSPYZY 3

597 fChoωβu−at₂dCuoμyπ₂rChoωtaαωαω−Cfryμazopyrazoμ₂CzωαtsCαωCth₂Cxαd₂ChhaαωsC₃orCkα₂μdPj₃₃₂·tC
yraωsαstorsCtptα·aμμyCyuωabμ₂CbyCs₂arCnω₃raPw₂dCqα−htQC2020OCTVUOCTV]W[PTV]XX 3

596 gαsαsoαωdα−oâ��g₂ωzothαadαazoμ₂Chopoμyπ₂rs_Crat₂rαaμsC₃orCfπbαpoμarCaωdCωPhhaωω₂μCtykysCwαthCqowC
yhr₂shoμdC{oμta−₂sQC2020OCUOCUSV]PUSW[ 5

595 }hαt₂Pqα−htCjπαssαoωCaωdCyuωabμ₂Cquπαω₂s·₂ω·₂ChoμorsCo₃Cuoμyαπαd₂Chopoμyπ₂rsCgas₂dCoωCkwjyC
aωdCwooπPy₂πp₂ratur₂Cuhosphor₂s·₂ω·₂QC2020OCXOCTW[VTPTW[WT 18

594 ωPyyp₂CvuαωoαdaμCtμα−othαoph₂ω₂Pgas₂dCx₂πα·oωdu·torsC₃orCyhαωPkαμπCyraωsαstorsCaωdC
yh₂rπo₂μ₂·trα·sQC2020OCVSOCUSSSZYX 22

593 yh₂or₂tα·aμCsαπuμatαoωCapproa·h₂sCtoCpoμyπ₂rCr₂s₂ar·hQC2020OCUSZPUU[ 0

592 nωv₂stα−atαoωCo₃Cth₂Crobαμαtyâ��xtr₂t·habαμαtyCw₂μatαoωshαpCo₃Cjst₂rPxubstαtut₂dCuoμythαoph₂ω₂C
i₂rαvatαv₂sQC2020OCXVOCW]Y[PW][T 15

591 uoμarαzatαoωCi₂p₂ωd₂ω·₂Co₃Chhar−₂Choωdu·tαoωCαωChoωβu−at₂dCuoμyπ₂rCkαμπsCnωv₂stα−at₂dCwαthC
yαπ₂Pw₂soμv₂dCy₂rah₂rtzCxp₂·tros·opyQC2020OCTUWOCY]]VPZSSY 3

590 nωt₂r₃a·₂Cjω−αω₂₂rαω−C}αthCuoμystyr₂ω₂C₃orCmα−hPu₂r₃orπaω·₂OCqowP{oμta−₂Cirαv₂ωCtr−aωα·CyhαωC
kαμπCyraωsαstorQC2020OCYZOCTZXTPTZXY 6

589 qowPuow₂rCkμ₂xαbμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCxoμutαoωPuro·₂ssabμ₂Cuoμyπ₂rPh₂raπα·C
saωopartα·μ₂Choπposαt₂Ciα₂μ₂·trα·sQC2020OCTSOC 7

588 mybrαdCuoμyπ₂rRr₂taμCtxαd₂CyhαωCkαμπsC₃orCmα−hCu₂r₃orπaω·₂OCkμ₂xαbμ₂CyraωsαstorsQC2020OCTTOC 6
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587 ra−ω₂tα·P₃α₂μdC−uαd₂dCsoμv₂ωtCvaporCaωω₂aμαω−C₃orC₂ωhaω·₂dCπoμ₂·uμarCaμα−ωπ₂ωtCaωdC·arrα₂rC
πobαμαtyCo₃CaCs₂πα·oωdu·tαω−Cdακ₂topyrroμopyrroμ₂Pbas₂dCpoμyπ₂rQC2020OC[OCWWZZPWW[X 10

586 soωP·ovaμ₂ωtCαωt₂ra·tαoωC·oωtroμμ₂dCUiCor−aωα·Cs₂πα·oωdu·torC₃αμπs_Croμ₂·uμarCs₂μ₃Pass₂πbμyOC
₂μ₂·troωα·CaωdCoptα·aμCprop₂rtα₂sOCaωdC₂μ₂·troωα·Cd₂vα·₂sQC2020OCZXOCTSSW[T 14

585 yαπ₂Pw₂soμv₂dCtp₂raωdoCxp₂·tros·opα·Cr₂asur₂π₂ωtsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2020OC
UOCTUTSPTUTZ 2

584 zωαv₂rsaμCthr₂₂Pdαπ₂ωsαoωaμC·rossμαωκ₂rC₃orCaμμPphotopatt₂rω₂dC₂μ₂·troωα·sQC2020OCTTOCTXUS 24
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mα−hProbαμαtyChoωβu−at₂dCuoμyπ₂rsQC2021OCVTOCUSSZVX] 11

513 hoπparatαv₂CstudyCoωCth₂Cαωtrαωsα·CstUC−asCs₂ωsαω−C·apabαμαtyCo₃Ctrαaryμaπαω₂Pbas₂dCaπorphousC
or−aωα·Cs₂πα·oωdu·torsQC2021OCT[YOCTS]STZ 3

512 jxt₂ωd₂dC−at₂Ptyp₂Cor−aωα·CtraωsαstorC₃uω·tαoωaμαz₂dCbyCπoμ₂·uμarμyCαπprαωt₂dCpoμyπ₂rC₃orCtaurαω₂C
d₂t₂·tαoωQC2021OCTVOCTSSPTSZ 7

511 j₃₃₂·tCo₃Cs₂μ₂ωoph₂ω₂CαωCωaphthaμ₂ω₂Pdααπαd₂Pvαωyμ₂ω₂Pbas₂dCsπaμμCπoμ₂·uμ₂sCoωCωPtyp₂Cor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OC[]OCTSYSVU 5

510 mybrαdCtr−aωα·Rnωor−aωα·Cuhoto·athod₂sCgas₂dCoωC}xUCkμaκ₂sCasCmoμ₂Cyraωsportαω−Cqay₂rCrat₂rαaμQC
2021OCUOCUSSSS][ 6

509 i₂v₂μopπ₂ωtCo₃C·oωβu−at₂dCpoμyπ₂rsC₃orCor−aωα·C₃μ₂xαbμ₂C₂μ₂·troωα·sQC2021OCUZPZS 1

508 tω₂Pxt₂pCxαx₃oμdChyaωatαoωCo₃Cg₂ωzothαadαazoμ₂Cf··₂ptorCzωαtsC₃orCfαrPxtabμ₂Cmα−hPu₂r₃orπaω·₂C
ωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCYSOCX]ZSPX]ZZ 10

507 fCduaμC·rossPμαωκ₂dCaroπatα·Cpoμythαour₂aC−at₂Cdα₂μ₂·trα·CwαthCπuμtα₃uω·tαoωaμC·apabαμαtα₂sC₃orC
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OC]OCZZP[T 0

506 xyωth₂sαsCaωdCuhoto·y·μαzatαoωCo₃Choωβu−at₂dCiαs₂μ₂ωoph₂ω₂Cuyrroμ₂PUOXPdαoω₂Cgas₂dCroωoπ₂rsC
₃orCtpto₂μ₂·troωα·sQC2021OCXWOCYYXPYZU 3

505 ftoπα·aμμyCxπoothClraph₂ω₂Pgas₂dCmybrαdCy₂πpμat₂C₃orCth₂CjpαtaxαaμClrowthCo₃Ctr−aωα·C
x₂πα·oωdu·torChrystaμsQC2021OCVTOCUSS[[TV 3

504 jωhaω·₂π₂ωtCo₃CaαrPstabαμαtyOCˇ�Psta·καω−CabαμαtyOCaωdC·har−₂CtraωsportCprop₂rtα₂sCo₃C₃μuoroaμκyμCsαd₂C
·haαωC₂ω−αω₂₂r₂dCωPtyp₂Cωaphthaμ₂ω₂Ct₂tra·arboxyμα·Cdααπαd₂C·oπpouωdsQQC2020OCTTOCXZPZS 2

503 nω₃μu₂ω·₂sCo₃Cth₂Cωuπb₂rCo₃CUP₂thyμh₂xyμaπαω₂C·haαωCsubstαtu₂ωtsCoωC₂μ₂·troωCtraωsportC
·hara·t₂rαstα·sCo₃C·or₂Psubstαtut₂dCωaphthaμ₂ω₂Cdααπαd₂Caωaμo−u₂sQC2021OCWXOCTX]SPTYSS 1

502 hoωtroμCo₃Croμ₂·uμarCtrα₂ωtatαoωCαωCtr−aωα·Cx₂πα·oωdu·torsCzsαω−C}₂aκCnodαω₂Pnodαω₂Cnωt₂ra·tαoωsQC
2021OCTUOCTTTPTTY 6

501 iαr₂·tμyCprobαω−Cth₂C·har−₂CtraωsportCαωCαωαtαaμCπoμ₂·uμarCμay₂rsCo₃Cor−aωα·Cpoμy·rystaμμαω₂C₃α₂μdC
₂₃₃₂·tCtraωsαstorsQC2021OC]OCYW]PYXY 5

500 kuωdaπ₂ωtaμsCo₃Cor−aωα·C₂μ₂·troωα·Cd₂vα·₂sQC2021OCTPUX

499 jxt₂ωd₂dPlat₂CfπorphousCnωla“ωtCyhαωCkαμπCyraωsαstorC₃orCgαo·h₂πα·aμCx₂ωsαω−QC2021OCUTOCTZ[PT[W 4

498 w₂·₂ωtCpro−r₂ssCαωCquαωoαdaμCs₂πα·oωdu·tαω−Cpoμyπ₂rs_Cstru·turaμC₂voμutαoωCaωdCαωsα−htQC2021OCXOCZYP]Y 7
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497 xtru·tur₂Purop₂rtyCw₂μatαoωshαpsCαωCgαthαoph₂ω₂sCwαthCmydro−₂ωPgoωd₂dCxubstαtu₂ωtsQC2021OCUZOCVVW[PVVYS 5

496 hhar−₂C·arrα₂rCtraωsportCαωCthαωC·oωβu−at₂dCpoμyπ₂rC₃αμπs_Cαω₃μu₂ω·₂Co₃Cπorphoμo−yCaωdC
poμyπ₂rRsubstrat₂Cαωt₂ra·tαoωsQC2021OCU]]OCWV]PWXY 3

495 fωCαωsα−htCαωtoCth₂Croμ₂Co₃Csαd₂C·haαωsCαωCth₂Cπα·rostru·tur₂CaωdC·arrα₂rCπobαμαtyCo₃C
hα−hPp₂r₃orπaω·₂C·oωβu−at₂dCpoμyπ₂rsQC2021OCTUOCUWZTPUW[S 3

494 yh₂or₂tα·aμCstudyCo₃Cth₂Cαω₃μu₂ω·₂Co₃Cdop₂dCoxy−₂ωC−roupC₂μ₂π₂ωtsCoωCth₂Cprop₂rtα₂sCo₃Cor−aωα·C
s₂πα·oωdu·torsQC2021OCVOCVTSSPVTSY

493 tω₂Pxt₂pCxαx₃oμdChyaωatαoωCo₃Cg₂ωzothαadαazoμ₂Cf··₂ptorCzωαtsC₃orCfαrPxtabμ₂Cmα−hPu₂r₃orπaω·₂C
ωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCTVVOCYSVXPYSWU 0

492 i₂sα−ωCstrat₂−α₂sC₃orCαπprovαω−Cth₂C·rystaμμαωαtyCo₃C·ovaμ₂ωtCor−aωα·C₃raπ₂worκsCaωdC·oωβu−at₂dC
poμyπ₂rs_CaCr₂vα₂wQC2021OC 9

491 nωsα−htsCαωtoCth₂Cd₂vα·₂Cstru·tur₂OCpro·₂ssαω−CaωdCπat₂rαaμCd₂sα−ωC₃orCaωCor−aωα·CthαωP₃αμπCtraωsαstorC
towardsC₃uω·tαoωaμC·αr·uαtCαωt₂−ratαoωQC2021OCXOCYZYSPYZZ[ 4

490 xoμutαoωPpro·₂ssαω−Co₃Cs₂πα·oωdu·tαω−Cor−aωα·CsπaμμCπoμ₂·uμ₂s_CwhatCw₂Chav₂Cμ₂arωtC₃roπC
XOTTPbαsKtrα₂thyμsαμyμ₂thyωyμLaωthradαthαoph₂ω₂QC2021OC]OCTSXWZPTSXXY 7

489 yh₂Cαω₃μu₂ω·₂Co₃CaμκyμC−roupCr₂−αo·h₂παstryCaωdCba·κboω₂C₃μuorαωatαoωCoωCth₂Cpa·καω−CaωdC
traωsαstorCp₂r₃orπaω·₂Co₃CsP·yaωoαπαω₂C₃uω·tαoωaμαs₂dCαωda·₂ωodαthαoph₂ω₂sQC2021OCUOCTZSYPTZTW 4

488 hyaωoPkuω·tαoωaμαz₂dCgαthαoph₂ω₂Cnπαd₂Pgas₂dCωPyyp₂Cuoμyπ₂rCx₂πα·oωdu·tors_Cxyωth₂sαsOC
xtru·tur₂Purop₂rtyChorr₂μatαoωsOCaωdCyh₂rπo₂μ₂·trα·Cu₂r₃orπaω·₂QC2021OCTWVOCTXV]PTXXU 42

487 i₂sα−ωOCsyωth₂sαsCaωdC·hara·t₂rαzatαoωCo₃C₃us₂dCbαthαazoμ₂PCaωdCdαthαoph₂ω₂Pbas₂dCμowCbaωd−apC
thα₂ωyμ₂ω₂vαωyμ₂ω₂C·opoμyπ₂rsQC 1

486 ruμtαPvaμu₂dCμo−α·Csyst₂π_Cω₂wCopportuωαtα₂sC₃roπC₂π₂r−αω−Cπat₂rαaμsCaωdCd₂vα·₂sQC2021OC]OCWS]UPWTSW 11

485 xhap₂Cπ₂πoryCpoμyπ₂rsCKxruJsLCαωCopto₂μ₂·troωα·Cd₂vα·₂sQC2021OCTXZPTY[

484 nωt₂r₃a·₂C₂ω−αω₂₂rαω−Co₃Cπoαstur₂Pαωdu·₂dCαoωα·Caμbuπ₂ωCdα₂μ₂·trα·Cμay₂rsCthrou−hCs₂μ₃P·rossμαωκαω−C
o₃C·yst₂αω₂CaπαωoCa·αdsC₃orCμowCvoμta−₂OChα−hPp₂r₃orπaω·₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCTVOCTT]TVPTT]US2

483 rorphoμo−α·aμCd₂sα−ωCstrat₂−α₂sCtoCtaαμorCoutPo₃Ppμaω₂C·har−₂CtraωsportCαωC·oωβu−at₂dCpoμyπ₂rC
syst₂πsC₃orCd₂vα·₂Cappμα·atαoωsQC2021OC 0

482 tr−aωα·C·rystaμμαω₂Cπoωoμay₂rsC₃orCαd₂aμCb₂havαoursCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OC]OCTUSXZPTUSYU 2

481 fωCaαrPstabμ₂CωPtyp₂CbayPaωdPh₂adμaωdCsubstαtut₂dCbαsP·yaωoCsâ��mC₃uω·tαoωaμαz₂dCp₂ryμ₂ω₂Cdααπαd₂C
₃orCprαωt₂dC₂μ₂·troωα·sQC 1

480 mα−hPyα₂μdCaωdCsustaαωabμ₂Csyωth₂sαsCo₃CquαωoαdaμC·oπpouωdsCassαst₂dCbyCκ₂toP₂ωoμCtautoπ₂rαsπQC
2021OCTUOC]VYYP]VZT 2
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479 xαπuμatαoωCo₃ChrystaμμαzatαoωCo₃Cu₂ωta·₂ω₂CaωdCntsCi₂rαvatαv₂sC₃roπCxoμutαoωQC2021OCTUXOCUUXZPUUYV 2

478 fCmα−hμyCxtabμ₂Ciακ₂topyrroμopyrroμ₂CKiuuLCuoμyπ₂rC₃orChh₂παr₂sαstαv₂Cx₂ωsorsQC2021OCZOCUSSS]VX 6

477 jμ₂·troωCrobαμαtyCo₃Ciακ₂topyrroμopyrroμ₂Chopoμyπ₂rsCnsCwobustCa−aαωstCmoπo·oupμαω−Ci₂₃₂·tsQC
2021OCVVOCYY[PYZZ 4

476 tpto₂μ₂·troωα·C₃uω·tαoωaμC₃αb₂rs_Cπat₂rαaμsOC₃abrα·atαoωOCaωdCappμα·atαoωC₃orCsπartCt₂xtαμ₂sQC2021OC]OCWV]PWXX 8

475 mα−hPp₂r₃orπaω·₂Cpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstors_C₃roπCth₂Cp₂rsp₂·tαv₂Co₃CπuμtαPμ₂v₂μC
πα·rostru·tur₂sQC2020OCTUOCTT]VPTUSX 18

474 f·₂ωaphthyμ₂ω₂CasCaCbuαμdαω−Cbμo·κC₃orCˇ�P₂μ₂·troωC₃uω·tαoωaμCπat₂rαaμsQC2021OC]OCTUWW[PTUWYT 3

473 xt₂ω·αμCπasκCd₂₃αω₂dCdo·torCbμad₂Cprαωtαω−Co₃Cor−aωα·Csαω−μ₂C·rystaμCarraysC₃orChα−hPp₂r₃orπaω·₂C
or−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCXOCVUVYPVUWX 4

472 }at₂rCsoμubμ₂Cor−aωα·C₂μ₂·tro·hroπα·Cπat₂rαaμsQQC2021OCTTOCXUWXPXUYW 6

471 uhysα·aμCπod₂μαω−Co₃C·har−₂CtraωsportCαωC·oωβu−at₂dCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCXWOCTWVSSU 13

470 jxp₂rαπ₂ωtaμCtbs₂rvatαoωCo₃Cfωαsotropα·C{aμ₂ω·₂CgaωdCiαsp₂rsαoωCαωC
iαωaphtho”UOVPb_UdOVdP₃—thα₂ωo”VOUPb—thαoph₂ω₂CKisyyLCxαω−μ₂ChrystaμsQC2021OCTUXOCU]V[PU]WV 3

469 yh₂Cω₂·₂ssαtyCo₃Cp₂rαodα·CbouωdaryC·oωdαtαoωsC₃orCth₂Ca··urat₂C·aμ·uμatαoωCo₃C·rystaμμαω₂Ct₂rah₂rtzC
sp₂·traQC2021OCUVOCUSSV[PUSSXT 2

468 fμκoxyC₃uω·tαoωaμαz₂dCb₂ωzothαadαazoμ₂Cbas₂dCdoωorâ��a··₂ptorC·oωβu−at₂dC·opoμyπ₂rsC₃orCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OC]OCXTTVPXTUV 5

467 hhar−₂CrobαμαtyCαωCiαs·otα·CqαquαdChrystaμsQC2021OCUUOC 19

466 nπprovαω−Cnd₂aμαtyCo₃CuPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCvαaCur₂v₂ωtαω−Czωd₂sαr₂dCrαωorαtyC
harrα₂rCnωβ₂·tαoωQC2021OCVTOCUTSSUSU 12

465 yh₂rπaμCw₂μ₂as₂Cyraωs₃₂rCo₃Ctr−aωα·Cx₂πα·oωdu·tαω−CkαμπC₃orCmα−hPu₂r₃orπaω·₂Ckμ₂xαbμ₂Ctr−aωα·C
jμ₂·troωα·sQC2021OCVOC][[P]][ 1

464 xtru·turaμCjω−αω₂₂rαω−CαωCuoμyπ₂rCx₂πα·oωdu·torsCwαthCfroπatα·CsPm₂t₂ro·y·μ₂sQC2021OCVVOCTXTVPTXV] 7

463 fωaμysαsCo₃Cjxt₂rωaμCaωdCnωt₂rωaμCiαsord₂rCtoCzωd₂rstaωdCgaωdPqακ₂CyraωsportCαωCωPyyp₂Ctr−aωα·C
x₂πα·oωdu·torsQCAdvanced MaterialsOC2021OCVVOC₂USSZ[ZS 24 8

462 roduμatαoωCo₃Cth₂Cmydrophαμα·αtyCoωCfsyππ₂trα·Cxαd₂ChhaαωsCo₃Cnsoαωdα−oPgas₂dCuoμyπ₂rsC₃orC
nπprovαω−Charrα₂rCrobαμαtyâ��xtr₂t·habαμαtyCurop₂rtα₂sQC2021OCXWOCTYYXPTYZY 11
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461 xyωth₂sαsOC·hara·t₂rαzatαoωOCaωdCth₂αrC₃α₂μdP₂₃₃₂·tCprop₂rtα₂sCo₃Cazaαsoαωdα−oPbas₂dC·oωβu−at₂dC
poμyπ₂rsCwαthCv₂rsatαμ₂Caμκoxy·arboωyμCsubstαtu₂ωtsQC2021OCUTXOCTUVVWZ 1

460 ˇ�Phoωβu−at₂dChopoμyπ₂rsChoπpos₂dCo₃CgoroωCkorπazaωat₂CaωdCyh₂αrCfppμα·atαoωC₃orCaC
}av₂μ₂ω−thChoωv₂rt₂rCtoCs₂arPnω₃rar₂dCqα−htQC2021OCXWOCT]VWPT]WU 12

459 }orκC₃uω·tαoωCdα₃₃₂r₂ω·₂Co₃CωaphthyμC₂ωdP·app₂dCoμα−othαoph₂ω₂CαωCdα₃₃₂r₂ωtC·rystaμCaμα−ωπ₂ωtsC
studα₂dCbyCp₂μvαωCprob₂C₃or·₂Cπα·ros·opyQC2021OC[]OCTSYSYS 1

458 uro·₂ssabμ₂Cmα−hCjμ₂·troωCrobαμαtyCˇ�Phopoμyπ₂rsCvαaCr₂sos·aμ₂Cga·κboω₂Choω₃orπatαoωaμC
trd₂rαω−QC2021OCVTOCUSS]VX] 4

457 yh₂C₂₃₃₂·tCo₃Csubstrat₂C·urvatur₂CoωC·apa·αtaω·₂CaωdC·urr₂ωtâ��voμta−₂C·hara·t₂rαstα·sCαωCthαωP₃αμπC
traωsαstorsCoωC₃μ₂xαbμ₂Csubstrat₂sQC2021OCWOCSUXSSU 1

456 ωPyyp₂Cwα−αdCx₂πα·oωdu·tαω−Cuoμyπ₂rsCg₂arαω−Ctμα−oKjthyμ₂ω₂Clμy·oμLCxαd₂ChhaαωsC₃orC
mα−hPu₂r₃orπaω·₂Ctr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorsQC2021OCTVVOC]WXWP]WX] 2

455 hhrys₂ωodαthαoph₂ω₂Pgas₂dChoωβu−at₂dCuoμyπ₂r_CfωCjμoω−at₂dCkus₂dCˇ�Pjμ₂·troωα·Cga·κboω₂CwαthC
aCzωαqu₂CtrbαtaμCxtru·tur₂CyowardCj₃₃α·α₂ωtCnωt₂rπoμ₂·uμarCharrα₂rCyraωsportQC2021OCXWOCUTTVPUTUV 1

454 xur₃a·₂Cjt·hαω−Co₃Cuoμyπ₂rα·Cx₂πα·oωdu·torCkαμπsCnπprov₂sCjωvαroωπ₂ωtaμCxtabαμαtyCo₃CyraωsαstorsQC
2021OCVVOCUYZVPUY[U 4

453 ωPyyp₂Cwα−αdCx₂πα·oωdu·tαω−Cuoμyπ₂rsCg₂arαω−Ctμα−oKjthyμ₂ω₂Clμy·oμLCxαd₂ChhaαωsC₃orC
mα−hPu₂r₃orπaω·₂Ctr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorsQC2021OCYSOC]VY[P]VZV 35

452 xoμutaμPraraω−oωαPkμowPr₂dαat₂dClrowthCo₃Cuatt₂rω₂dCmα−hμyChrystaμμαω₂Ctr−aωα·Cx₂πα·oωdu·torC
yhαωCkαμπC{αaClapPhoωtroμμ₂dCgarChoatαω−QC2021OCVTOCUTSST]Y 9

451 yh₂Cj₃₃₂·tCo₃CfμκyμCxubstαtutαoωCo₃Csov₂μCnπαω₂sCoωCyh₂αrCxupraπoμ₂·uμarCtr−aωαzatαoωOCtowardsC
uhotovoμtaα·Cfppμα·atαoωsQC2021OCTVOC 2

450 i₂v₂μopπ₂ωtCo₃CaCm₂aμabμ₂CguμκCm₂t₂roβuω·tαoωCzsαω−Choωβu−at₂dCioωorCuoμyπ₂rsCgas₂dCoωC
yhyπαω₂Pkuω·tαoωaμαz₂dCxαd₂ChhaαωsQC2021OCXWOCVWZ[PVW[[

449 uoμyπ₂rChh₂παstryC₃orCmaptα·sOCxo₃tCwobotα·sOCaωdCmuπaωPra·hαω₂Cnωt₂r₃a·₂sQQC2021OCVTOCUSS[VZX 3

448 sPtyp₂Cx₂πα·oωdu·tαω−Cuoμyπ₂rsCgas₂dCoωCiα·yaωoCsaphthobαsthαadαazoμ₂_Cmα−hCjμ₂·troωCrobαμαtyC
wαthCzω₃avorabμ₂Cga·κboω₂CywαstQC2021OCVVOCUUT[PUUU[ 5

447 j₃₃₂·tCo₃C·oωta·tCr₂sαstaω·₂CαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCUOCTYYTPTY[T 6

446 {a·uuπCpro·₂ss₂dCμar−₂Car₂aCdop₂dCthαωP₃αμπC·rystaμs_CfCω₂wCapproa·hC₃orChα−hPp₂r₃orπaω·₂C
or−aωα·C₂μ₂·troωα·sQC2021OCTZOCTSSVXU 7

445 xtraαωPrα·rostru·tur₂Ptpto₂μ₂·troωα·Cnωt₂rPw₂μatαoωshαpCtowardCjω−αω₂₂rαω−C
r₂·haωoPtpto₂μ₂·troωα·Choωβu−at₂dCuoμyπ₂rCyhαωCkαμπsQC2021OCTVOC 3

444 xubPth₂rπαoωα·OCuμtraPhα−hP−aαωCor−aωα·CtraωsαstorsCaωdC·αr·uαtsQC2021OCTUOCT]U[ 28
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443 u₂rsp₂·tαv₂sCo₃Ctr−aωα·CaωdCu₂rovsκαt₂Pgas₂dCxpαωtroωα·sQC2021OC]OCUTSSUTX 12

442 fCsyst₂πatα·Capproa·hCtoCr₂du·₂CωoωCαd₂aμαtα₂sCαωCp₂ωta·₂ω₂CbottoπP·oωta·tCbottoπP−at₂C
traωsαstorsQC2021OCZUTOCTV[XWU 1

441 nω₃μu₂ω·₂Co₃C·h₂πα·aμCstru·tur₂CoωCth₂rπaμOCoptα·aμCaωdC₂μ₂·tro·h₂πα·aμCprop₂rtα₂sCo₃C·oωβu−at₂dC
azoπ₂thαω₂sQC2021OCUZVOCTTYY[] 4

440 qowP{oμta−₂Ctp₂rat₂dCtr−aωα·CyhαωPkαμπCyraωsαstorsC}αthCrobαμαtyCjx·₂₂dαω−CTSC·π´†RvsQC2021OCWUOCV][PWST 3

439 iαspμayPpαx₂μCp₂r₃orπaω·₂sCdrαv₂ωCbyC·oωta·tPμαπαt₂dCswαt·hαω−CtraωsαstorsQC2021OCVYOCSYXSSW 0

438 hhar−₂CtraωsportCphysα·sCo₃CaCuωαqu₂C·μassCo₃Crα−αdProdC·oωβu−at₂dCpoμyπ₂rsCwαthC₃us₂dPrαω−C
·oωβu−at₂dCuωαtsCμαωκ₂dCbyCdoubμ₂C·arboωP·arboωCboωdsQC2021OCZOC 7

437 hhaωω₂μCl₂oπ₂tryCx·aμαω−Cj₃₃₂·tCαωCurαωt₂dCnωor−aωα·Cjμ₂·troμyt₂Plat₂dCyraωsαstorsQC2021OCY[OCT[YYPT[ZT 1

436 yh₂C₂₃₃₂·tCo₃C−aππaCαrradαatαoωCoωCstru·turaμOCoptα·aμOCaωdCdαsp₂rsαoωCprop₂rtα₂sCo₃C
u{fR“ωSQXhoSQWf−SQUk₂UtWCωaωo·oπposαt₂C₃αμπsQC2021OCVUOCTVVVYPTVVW] 6

435 hhar−₂Charrα₂rCrobαμαtyCnπprov₂π₂ωtCαωCiακ₂topyrroμopyrroμ₂Cgμo·κPhopoμyπ₂rsCbyCxh₂arChoatαω−QC
2021OCTVOC 3

434 hoωtroμμαω−Cxtru·turaμCaωdCjω₂r−₂tα·Ciαsord₂rCαωCmα−hProbαμαtyCuoμyπ₂rCx₂πα·oωdu·torsCvαaCiopαω−C
wαthCsαtroaroπatα·sQC2021OCVVOCU]VZPU]WZ 5

433 nωtrodu·αω−CaCxur₃a·₂Pjωhaω·₂dPwaπaωPx·att₂rαω−Cjωhaω·₂rC₃orCjxp₂rαπ₂ωtaμCjstαπatαoωCo₃Cth₂C
i₂by₂Cx·r₂₂ωαω−Cq₂ω−thCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCVOCT]USPT]VS 0

432 zωd₂rstaωdαω−Cth₂Cαω₃μu₂ω·₂Co₃C·oωta·tCr₂sαstaω·₂sCoωCshortP·haωω₂μChα−hPπobαμαtyCor−aωα·C
traωsαstorsCαωCμαω₂arCaωdCsaturatαoωCr₂−απ₂sQC2021OCTWOCSWTSTS 1

431 xyωth₂sαsCo₃Choωβu−at₂dChopoμyπ₂rChoωtaαωαω−Cxpαrobα₃μuor₂ω₂Cxκ₂μ₂toωCbyCf·y·μα·Ciα₂ω₂C
r₂tath₂sαsCuoμyπ₂rαzatαoωC₃orCuoμyπ₂rCqα−htPjπαttαω−Ciαod₂Cfppμα·atαoωsQC2021OCWUOC]U] 1

430 {arα₂tyCo₃Ctrd₂r₂dCuatt₂rωsCαωCioωorPf··₂ptorCuoμyπ₂rCx₂πα·oωdu·torCkαμπsChrystaμμαz₂dC₃roπC
xoμutαoωQC2021OCTVOCT]SXXPT]SYV 1

429 tω₂Pxt₂pCkabrα·at₂dCaωdCxoμutαoωPuro·₂ss₂dCmybrαdClat₂Ciα₂μ₂·trα·sC₃orCqowP{oμta−₂Ctr−aωα·C
yhαωPkαμπCyraωsαstorsQC2021OCWUOC][VP][Z 1

428 xuppr₂ssαω−CbαasCstr₂ssCd₂−radatαoωCαωChα−hCp₂r₃orπaω·₂CsoμutαoωCpro·₂ss₂dCor−aωα·CtraωsαstorsC
op₂ratαω−CαωCaαrQC2021OCTUOCUVXU 11

427 mα−hPu₂r₃orπaω·₂C{₂rtα·aμCtr−aωα·CyraωsαstorsCo₃CxubPXCωπChhaωω₂μCq₂ω−thQC2021OCUTOCWWVSPWWVY 7

426 saωoω₂t_CqowPt₂πp₂ratur₂Ppro·₂ss₂dCt₂μμurαuπCωaωowαr₂Cω₂tworκC₃orCs·aμabμ₂CpPtyp₂C₃α₂μdP₂₃₃₂·tC
traωsαstorsCaωdCaChα−hμyCs₂ωsαtαv₂CphototraωsαstorCarrayQC2021OCTVOC 6
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425 nω₃μu₂ω·₂Co₃CfμκyμChhaαωCxpa·₂rCq₂ω−thCoωCth₂Chhar−₂Charrα₂rCrobαμαtyCo₃Cnsota·tα·C
uoμyKP·arbazoμyμaμκyμCa·ryμat₂sLQQC2021OCTSOCZUSPZUY 2

424 xyωth₂sαsOC·rystaμCstru·tur₂OCsp₂·tros·opα·CaωdCphotophysα·aμCstudα₂sCo₃Cωov₂μC₃μuorαωat₂dC
quαωazoμαω₂Cd₂rαvatαv₂sQC2021OCTUVTOCTU]]XT 1

423
roμ₂·uμarCxtru·tur₂Purop₂rtyCw₂μatαoωshαpsCo₃Cth₂Cfsyππ₂trα·Cyhα₂ωoa·₂ω₂s_C
saphtho”UOVPb—thα₂ωo”UOVPd—thαoph₂ω₂OCfωthra”UOVPb—thα₂ωo”UOVPd—thαoph₂ω₂OCaωdCth₂αrCyhα₂ωyμC
i₂rαvatαv₂sQC2021OCYOCWXSYPWXTS

1

422 mybrαdαzatαoωCaωdCtorsαoωCd₂₃₂·tsCαω₃μu₂ω·₂dC₂μ₂·troωCtraωsportCαωCtraωsPpoμya·₂tyμ₂ω₂QC2021OCTU]OCTTWYU[ 1

421 zμtravαoμ₂tPqα−htPnωdu·₂dClrowthCo₃CYOTVPgαsKtrααsopropyμsαμyμ₂thyωyμLp₂ωta·₂ω₂Cxph₂ruμαt₂sQC2021OC
TUXOCTS[VXPTS[V]

420 i₂v₂μopπ₂ωtCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rsCbas₂dCoωCaCωov₂μCh₂t₂ropoμy·y·μα·Caroπatα·C₃raπ₂worκQC
2021OCXVOC]ZXP][Z 1

419 tr−aωα·Cqα−htPjπαttαω−CyraωsαstorsCjωt₂rαω−CaCs₂wCi₂v₂μopπ₂ωtCxta−₂QCAdvanced MaterialsOC2021OC
VVOC₂USSZTW] 24 33

418 jμ₂·troωCnωβ₂·tαoωCnπprov₂π₂ωtCo₃CωPyyp₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsC}αthCnωdαuπChoωta·tC
nωt₂rμay₂rQC2021OCY[OCUWWSPUWWY 2

417 lr₂at₂rCthaωCTSC·πU´ {â��T´ sâ��T_CfCbr₂aκthrou−hCo₃Cor−aωα·Cs₂πα·oωdu·torsC₃orC₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2021OCVOCYTVPYVS 14

416 xtru·turaμCj₃₃₂·tsCo₃Cjμ₂·trod₂CuroxαπαtyCαωC{a·uuπPi₂posαt₂dCtr−aωα·Cx₂πα·oωdu·torsCxtudα₂dCbyC
rα·ro₃o·us₂dC‘PwayCx·att₂rαω−QCUTSSS[U

415 yh₂rπaμμyCxtabμ₂CaωdCmα−hProbαμαtyCiαthα₂ωopyraωPgas₂dChopoμyπ₂rs_CmowCioωorâ��f··₂ptorPCaωdC
ioωorâ��ioωorPyyp₂Cxtru·tur₂sCiα₃₃₂rCαωCyhαωPkαμπCyraωsαstorsQC2021OCUOCUTSSSUW 2

414 q₂v₂ra−αω−Ckμ₂₂tαω−Cxtraαω₂dCnωt₂rπ₂dαat₂sCtoCf··₂ssChoπpμ₂xCx·a₃₃oμdsQC2021OCTOC[]ZP]TU 6

413 graω·h₂dCtμα−oK₂th₂rLCxαd₂Chhaαωs_CfCuathCtoCjωhaω·₂dCuro·₂ssabαμαtyCaωdCjμ₂vat₂dChoωdu·tαvαtyC
₃orCuoμyπ₂rα·Cx₂πα·oωdu·torsQC2021OCVTOCUTSUY[[ 9

412 guμκCv₂rsusChoωta·tCiopαω−CαωCtr−aωα·Cx₂πα·oωdu·torsQC2021OCTUOC 1

411 hoωtroμμ₂dCxyωth₂sαsCo₃Cuoμy”KVPaμκyμthαoLthαoph₂ω₂—sCaωdCyh₂αrCfppμα·atαoωCtoCtr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorsQC2021OCTVOCVT[][PVT]S] 9

410 lrowthOCπorphoμo−yCaωdCπoμ₂·uμarCorα₂ωtatαoωCo₃C·oωtroμμ₂dCnωdα−oCthαωC₃αμπsCoωCsαμα·aCsur₃a·₂sQC
2021OCUWOCTSTSX[ 4

409 uhas₂Cs₂−r₂−atαoωCπ₂·haωαsπsCo₃CsπaμμCπoμ₂·uμ₂Ppoμyπ₂rCbμ₂ωdsCuωrav₂μ₂dCbyCvaryαω−Cpoμyπ₂rC
·haαωCar·hαt₂·tur₂QC2021OCUOCVYZPVZZ 5

408 nω₃μu₂ω·₂Co₃CxfrCvuaμαtyCoωCth₂Ctr−aωα·Cx₂πα·oωdu·torCyhαωCkαμπClasCx₂ωsorsQCT 0
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407 jxt₂rωaμμyCdrαv₂ωCbroadbaωdCtraωsπαssαoωCαωCstroω−μyCdαsord₂r₂dCπat₂rαaμsQC2021OCTT[OCUVTTSV

406 zωd₂rstaωdαω−Co₃Cka·₂PtωChrystaμμαt₂sCyraωsαtαoωαω−CtoCjd−₂PtωChrystaμμαt₂sCαωCyhαoph₂ω₂Pgas₂dC
hoωβu−at₂dCuoμyπ₂rsQC2021OCVVOCWXWTPWXXS 4

405 kroπCth₂Cr₂·haωαsπCtoCth₂Ci₂vα·₂CαωCuoμyπ₂rPfssαst₂dCwubr₂ω₂ChrystaμμαzatαoωQC2021OCUTOCWSYWPWSZU 0

404 xα−ωα₃α·aωtCαπprov₂π₂ωtCo₃CUO]PiuhPisyyCor−aωα·CthαωP₃αμπCtraωsαstorsCbas₂dCoωCor−aωα·C
h₂t₂roβuω·tαoωCbu₃₃₂rCμay₂rQC2021OC]VOCTSYTX] 4

403 i₂sα−ωCaωdCsyωth₂sαsCo₃CtwoC·oωβu−at₂dCs₂πα·oωdu·torsC·oωtaαωαω−CquαωoαdaμC
·y·μop₂ωtadαthαoph₂ω₂C·or₂QC2021OCT]SOCTS]VVY 4

402 ruμtαμay₂rCnωt₂−ratαoωC₃orCtr−aωα·CyhαωPkαμπCyraωsαstorsQCTPUU

401 kμ₂xαbμ₂OChα−hCπobαμαtyCshortP·haωω₂μCor−aωα·CthαωC₃αμπCtraωsαstorsCaωdCμo−α·C·αr·uαtsCbas₂dCoωC
WmPUTisyyQC2021OCTTOCTTZTS 8

400 mα−hPp₂r₃orπaω·₂CUO]PiuhPisyyCor−aωα·CthαωP₃αμπCtraωsαstorCbyCw₂aκC₂pαtaxyC−rowthCπ₂thodQC2021
OC]VOCTSYTZS 2

399 tr−aωα·CsπaμμPπoμ₂·uμ₂Ch₂t₂roαωt₂r₃a·₂C₃orCus₂CαωCtraωsαstorPtyp₂CωoωPvoμatαμ₂Cπ₂πoryQC2021OC]VOCTSYTSZ 3

398 yaπαω−Chhar−₂CyraωsportCaωdCr₂·haωα·aμCurop₂rtα₂sCo₃Choωβu−at₂dCuoμyπ₂rsCwαthCqαω₂arCxαμoxaω₂C
xαd₂ChhaαωsQC2021OCXWOCXWWSPXWXS 9

397 tr−aωα·Cπoμ₂·uμarCa−−r₂−at₂s_CkroπCa−−r₂−atαoωCstru·tur₂CtoC₂παssαoωCprop₂rtyQC2021OCUOC₂]Y 11

396 j₃₃₂·tCo₃CurotoωatαoωCoωCtptα·aμCaωdCjμ₂·tro·h₂πα·aμCurop₂rtα₂sCo₃Cyhαoph₂ω₂Puh₂ωyμ₂ω₂Pgas₂dC
x·hα₃₃Cgas₂sCwαthCfμκoxyCxαd₂ClroupsQC2021OCTUXOC[X[[P[YSS 1

395 yh₂Cuyrazαωa·₂ω₂sQC2021OCXWOCVUU[PVUWS 4

394 nω·orporatαoωCo₃ChyaωoPxubstαtut₂dCfroπatα·Cgμo·κsCαωtoCsaphthaμ₂ω₂Ciααπαd₂Pgas₂dChopoμyπ₂rs_C
yowardCzωαpoμarCωPhhaωω₂μCkα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCTOCUTSSSTY 0

393 kαrstPurαω·αpμ₂sCxtudyCoωCth₂Cjμ₂·troωα·Curop₂rtα₂sCo₃CuiuuPgas₂dChoωβu−at₂dCuoμyπ₂rCvαaCi₂ωsαtyC
kuω·tαoωaμCyh₂oryQC2021OCTUXOC[]XVP[]YW 1

392 korπatαoωCo₃CtraωsPuoμyKthα₂ωyμ₂ω₂vαωyμ₂ω₂LCyhαωCkαμπsCbyCxoμαdPxtat₂Cyh₂rπaμCnsoπ₂rαzatαoωQC2021OC
VVOCXYVTPXYV[ 1

391 xαω−μ₂Phoπpoω₂ωtChrtxPqακ₂Cqo−α·Cusαω−Ciακ₂topyrroμopyrroμ₂Pgas₂dCfπbαpoμarCtr−aωα·C
jμ₂·tro·h₂πα·aμCyraωsαstorsQC2021OCVTOCUTSU]SV 7

390 w₂·₂ωtCpro−r₂ssCαωCTOWPdαaza₃μuor₂ω₂P·or₂dCopto₂μ₂·troωα·Cπat₂rαaμs_CfCr₂vα₂wQC2021OCT]TOCTS]VYX 4
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389 gaωdCπobαμαtyC₂x·₂₂dαω−CTSC·πUC{â��TCsâ��TCass₂ss₂dCbyC₃α₂μdP₂₃₃₂·tCaωdC·h₂πα·aμCdoubμ₂Cdopαω−CαωC
s₂πα·rystaμμαω₂Cpoμyπ₂rα·Cs₂πα·oωdu·torsQC2021OCTT]OCSTVVSU 5

388 jμ₂·troωCyraωsportCαωCyraωsPpoμya·₂tyμ₂ω₂CwαthCm₂t₂ro−₂ω₂ousCjμ₂·trod₂s_CfCikyCxtudyQC2021OC

387 fωC₂st₂rC₃uω·tαoωaμαz₂dCwαd₂Cbaωd−apCpoμythαoph₂ω₂C₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCUZZOCTTYZYZ 0

386
xtrat₂−α·Cfpproa·hC₃orCjωhaω·αω−Cx₂ωsαtαvαtyCo₃CfππoωαaClasCi₂t₂·tαoω_Croμ₂·uμarCi₂sα−ωCwuμ₂C
aωdCrorphoμo−yCtptαπαzatαoωC₃orCxtabμ₂Cwadα·aμCfωαoωCkorπatαoωCo₃Cwyμ₂ω₂Ciααπαd₂C
x₂πα·oωdu·torsQCUTST][T

3

385 mα−hPπobαμαtyCaπorphousCuygZCor−aωα·CtraωsαstorsC₂ωabμ₂dCbyChα−hP·apa·αtaω·₂C₂μ₂·troμyt₂C
dα₂μ₂·trα·QC2021OCTT]OCSWUTSV 1

384 saωo−apCjμ₂·trod₂sCaωdCroμ₂·uμarCjμ₂·troωα·Ci₂vα·₂sQC2021OCTPUW

383 yowardCmα−hCrobαμαtyClr₂₂ωCxoμv₂ωtPuro·₂ssabμ₂Choωβu−at₂dCuoμyπ₂rs_CfCxyst₂πatα·CxtudyCoωC
hhaμ·o−₂ωCj₃₃₂·tCαωCuoμyKiακ₂topyrroμopyrroμ₂PaμtPy₂r·haμ·o−₂ωoph₂ω₂LsQC2021OCVTOCUTSW[[T 7

382 xtr₂ω−th₂ωαω−Cth₂Cnωtra·haαωCnωt₂r·oωω₂·tαoωCo₃Cuoμyπ₂rsCbyCth₂Csaphthaμ₂ω₂Ciααπαd₂â��uyr₂ω₂C
hoπpμ₂π₂ωtaryCnωt₂ra·tαoωsQC2021OCXWOCZU[UPZU]S 1

381 tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCgottμ₂brushCuoμyπ₂rClat₂Ciα₂μ₂·trα·sCyh₂rπaμμyChrossPqαωκ₂dC
αωCq₂ssCyhaωCTCπαωQC2021OCVVOCYVXYPYVYW 2

380 j₃₃₂·tsCo₃Cw₂·oπbαωatαoωCtrd₂rCoωCtp₂ωPhαr·uαtC{oμta−₂Ci₂·ayCr₂asur₂π₂ωtsCo₃Ctr−aωα·CaωdC
u₂rovsκαt₂CxoμarCh₂μμsQC2021OCTWOCW[SS 5

379 fωCj₃₃α·α₂ωtCiαazαrαω₂Pgas₂dCkourPfrπ₂dChrossPμαωκ₂rC₃orCuhotoPpatt₂rωαω−Co₃Cuoμyπ₂rα·C
x₂πα·oωdu·torsQC2021OCTVVOCUTY]TPUTY][ 0

378 xπaμμCπoμ₂·uμ₂Cs₂πα·oωdu·torsCbas₂dCoωCh₂παPαsoαωdα−oCaωdCdακ₂topyrroμopyrroμ₂C₃orC
soμutαoωPpro·₂ss₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2021OCUZ[OCTTY[VV 0

377 jxtr₂π₂Ctrα₂ωtatαoωaμCzωα₃orπαtyCαωCqar−₂Pfr₂aCkμoatαω−CkαμπsCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂rsC₃orC
yh₂αrCfppμα·atαoωCαωCkμ₂xαbμ₂Cjμ₂·troωα·sQC2021OCTVOCV[XVWPV[XWV 6

376 tr−aωα·â��αωor−aωα·ChybrαdC−at₂Cdα₂μ₂·trα·Cusαω−Cbα₃uω·tαoωaμCpoμyh₂draμCoμα−oπ₂rα·Csαμs₂squαoxaω₂C₃orC
μowPvoμta−₂Cor−aωα·CthαωP₃αμπCtraωsαstorsQC

375 soω·hμorαωat₂dCxoμubαμαtyCjωhaω·₂dCbyCqαpophαμα·αty_CfωCj₃₃₂·tαv₂Cxtrat₂−yC₃orCjωvαroωπ₂ωtaμμyC
g₂ωα−ωCuro·₂ssαω−Co₃Cwα−αdμyCw₂−uμarCωPtyp₂Cuoμyπ₂rα·Cx₂πα·oωdu·torsQC2021OCZOCUTSSXUY 2

374 QC2021OCU]OCTXSXPTXTZ 2

373 fωCj₃₃α·α₂ωtCiαazαrαω₂Pgas₂dCkourPfrπ₂dChrossPμαωκ₂rC₃orCuhotoPpatt₂rωαω−Co₃Cuoμyπ₂rα·C
x₂πα·oωdu·torsQC2021OCYSOCUTXUTPUTXU[ 6

372 hoπpr₂h₂ωsαv₂CaωaμysαsCo₃CtwoPdαπ₂ωsαoωaμC·har−₂CtraωsportCπ₂·haωαsπCαωCthαωP₃αμπCtraωsαstorsC
bas₂dCoωCraωdoπCω₂tworκsCo₃Csαω−μ₂PwaμμC·arboωCωaωotub₂sCusαω−Ctraωsα₂ωtCπ₂asur₂π₂ωtsQCT 3
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371 iataCx·α₂ω·₂Cluαd₂dCjxp₂rαπ₂ωtsCnd₂ωtα₃yChoωβu−at₂dCuoμyπ₂rCxoμutαoωChoω·₂ωtratαoωCasCaCp₂yC
uaraπ₂t₂rCαωCi₂vα·₂Cu₂r₃orπaω·₂QC2021OCVOCTVUTPTVUZ 3

370
nπprovαω−Cth₂C₃α₂μdP₂₃₃₂·tCtraωsαstorCp₂r₃orπaω·₂Co₃C
KjLPTOUPdαKthαoph₂ωPUPyμL₂th₂ωyμP·oPωaphthaμ₂ωyμPbas₂dCpoμyπ₂rsCbyCαωtrodu·αω−CaμκoxyCsαd₂·haαωsQC
2021OCUZ[OCTTY[ST

1

369 nω₃μu₂ω·₂Co₃CsoμutαoωPstat₂Ca−−r₂−atαoωCoωC·oωβu−at₂dCpoμyπ₂rC·rystaμμαzatαoωCαωCthαωC₃αμπsCaωdC
πα·rowαr₂C·rystaμsQC2021OCZOCTSSSYW 7

368 kouωdryP·oπpatαbμ₂Chα−hPr₂soμutαoωCpatt₂rωαω−Co₃Cv₂rtα·aμμyCphas₂Ps₂parat₂dCs₂πα·oωdu·tαω−C₃αμπsC
₃orCuμtra₃μ₂xαbμ₂Cor−aωα·C₂μ₂·troωα·sQC2021OCTUOCW]VZ 4

367 nω₃μu₂ω·₂Co₃C₃αμπCπorphoμo−yCaωdC·rystaμμαωαtyCoωC·har−₂C·arrα₂rC·oω·₂ωtratαoωPd₂p₂ωd₂ωtChoμ₂C
πobαμαtyCαωCh₂xaπ₂thyμdαsαμazaω₂Ctr₂at₂dCu₂ωta·₂ω₂CbottoπC·oωta·tCd₂vα·₂sQC2021OCXWOCWWXTSX 0

366 tr−aωα·CaωdCprαωt₂dCpro·₂ssCd₂sα−ωCκαts_Cr₂vα₂wOCaωaμysαsCaωdC·oπparαsoωQC2021OCYOCSVVSST 1

365 dddddddddddddddddddddQC2021OC

364 jωCwout₂CtoC}αd₂Cfr₂aCjπαttαω−Ctr−aωα·Cqα−htPjπαttαω−CyraωsαstorsC₃orCnωtrαωsα·Cirαv₂Pnωt₂−rat₂dC
iαspμayCfppμα·atαoωs_CfChoπpr₂h₂ωsαv₂Cw₂vα₂wQC2021OCVTOCUTSXXSY 3

363 yowardCth₂Cw₂aμαzatαoωCo₃Ctr−aωα·CyraωsαstorPgas₂dCzbαquαtousChh₂πα·aμCx₂ωsorsQC2021OCUWOCVYTPVY[

362 w₂v₂aμαω−Cth₂C₂₃₃₂·tCo₃Coμα−oK₂thyμ₂ω₂C−μy·oμLCsαd₂C·haαωsCoωCωPdopαω−Cpro·₂ssCαωCkgiuu{Pbas₂dC
poμyπ₂rsQC 5

361 yαπ₂P·oωsαst₂ωtChoppαω−CtraωsportCwαthCvαbratαoωPπod₂Pr₂soμv₂dC₂μ₂·troωPphoωoωC·oupμαω−sQC2021OC
TSWOC 2

360 w₂v₂aμαω−Cth₂C₂₃₃₂·tCo₃C−aππaCαrradαatαoωCoωCstru·turaμOC₃₂rroπa−ω₂tα·Cr₂soωaω·₂OCoptα·aμOCaωdC
dαsp₂rsαoωCprop₂rtα₂sCo₃Cu{hRrωSQX“ωSQXk₂UtWCωaωo·oπposαt₂C₃αμπsQC2021OCTT[OCTTTUTY 4

359 zωrav₂μαω−Cth₂C₂μ₂·tro·h₂πα·aμCaωdCsp₂·tros·opα·Cprop₂rtα₂sCo₃Cω₂utraμCaωdCω₂−atαv₂μyC·har−₂dC
p₂ryμ₂ω₂Ct₂tra₂thyμ₂st₂rsQC2021OCTTOCTYS]Z 0

358 grαd−αω−Cth₂C{oαd_Cmaμo−₂ωCgoωdαω−CaωdCfroπatα·Cnωt₂ra·tαoωsCtoCuro−raπCquπαω₂s·₂ω·₂CaωdC
jμ₂·troωα·Curop₂rtα₂sCo₃Cˇ�Phoωβu−at₂dCrat₂rαaμsCαωCth₂CxoμαdCxtat₂QC2021OCVVOCYYWSPYYYT 4

357 goroωPiop₂dC˛–Ptμα−oPCaωdCuoμy₃uraωs_Cmα−hμyCquπαω₂s·₂ωtCmybrαdCrat₂rαaμsOChoμorPyuωabμ₂Cthrou−hC
th₂Ciopαω−Ci₂ωsαtyQC2021OCXWOCZYXVPZYYX 1

356 xoμutαoωPpro·₂ss₂dCps₂udoPv₂rtα·aμCor−aωα·CtraωsαstorsCbas₂dCoωCynuxPp₂ωta·₂ω₂QC2021OCUTOCTSSY]Z 5

355 xuppr₂ssαω−Cnωt₂r₃a·₂CxtraαωC₃orCjμαπαωatαω−Cioubμ₂Pxμop₂Cg₂havαors_CyowardsCnd₂aμChoω₃orπabμ₂C
uoμyπ₂rCkα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2021OCVVOC₂UTSTYVV 24 2

354 nω·orporatαoωCo₃Chydro−₂ωPboωdαω−CuωαtsCαωtoCpoμyπ₂rα·Cs₂πα·oωdu·torsCtowardCboostαω−C·har−₂C
πobαμαtyOCαωtrαωsα·Cstr₂t·habαμαtyOCaωdCs₂μ₃Ph₂aμαω−CabαμαtyQC2021OCUOCVWZPVYY 13
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353 rαx₂dCnoωα·CaωdCjμ₂·troωα·Choωdu·tαoωCαωCxπaμμProμ₂·uμ₂Cx₂πα·oωdu·torsQC2021OC 12

352 u₂r₃orπaω·₂C₂ωhaω·₂π₂ωtCo₃CpPtyp₂Cor−aωα·CthαωP₃αμπCtraωsαstorsCbyCsur₃a·₂Cπodα₃α·atαoωCo₃ChybrαdC
dα₂μ₂·trα·sQC2021OC]YOCTSYUXS

351 xαd₂P−roupC₂ω−αω₂₂rαω−Co₃Cs₂πα·oωdu·tαω−Cωaphthaμ₂ω₂Cdααπαd₂Cd₂rαvatαv₂sCwαthChα−hC
soμutαoωPpro·₂ssabαμαtyCaωdChα−hCth₂rπaμCstabαμαtyQC2021OCTSSOCTSYVW[ 0

350 jμ₂·troωα·Cprop₂rtyCtr₂ωdsCo₃Csαω−μ₂P·oπpoω₂ωtCor−aωα·Cπoμ₂·uμarC·rystaμsC·oωtaαωαω−ChOCsOCtOCaωdC
mQC2021OCT]ZOCTTSXTS 0

349 hoπputatαoωaμCi₂sα−ωCo₃CaωCnωt₂−rat₂dChrtxCw₂adoutChαr·uαtC₃orCx₂ωsαω−C}αthCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCUOC 0

348 mα−hμyCj₃₃α·α₂ωtCuhotod₂t₂·tαoωCαωCr₂taμCsaωo·μust₂rRlraph₂ω₂Cm₂t₂roβuω·tαoωsQC 1

347 r₂taμPor−aωα·C₃raπ₂worκsPd₂rαv₂dChortkPiexαehC·or₂Psh₂μμCstru·tur₂C₃orChα−hPp₂r₃orπaω·₂C
μαthαuπPαoωCbatt₂ryCaωod₂QC2021OCV]SOCTV[[TW 5

346 fCπoμ₂·uμarCd₂sα−ωCapproa·hCtowardsC₂μastα·CaωdCπuμtα₃uω·tαoωaμCpoμyπ₂rC₂μ₂·troωα·sQC2021OCTUOCXZST 14

345 noωα·CiopaωtPnωdu·₂dCtrd₂rαω−Cjωhaω·₂sCth₂Cyh₂rπo₂μ₂·trα·Curop₂rtα₂sCo₃CaCuoμythαoph₂ω₂Pgas₂dC
gμo·κChopoμyπ₂rQCUTSY]]T 0

344 iαazaPsubstαtut₂dC·oωβu−at₂dCpoμyπ₂rsCbas₂dCoωCωaphthaμ₂ω₂Cdααπαd₂C₃orCωPtyp₂C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2021OCT]WOCTS]YYS 1

343 fdvaω·₂π₂ωtsC₃orCor−aωα·CthαωC₃αμπCtraωsαstors_Cxtru·tur₂sOCπat₂rαaμsOCp₂r₃orπaω·₂Cparaπ₂t₂rsOC
αω₃μu₂ω·αω−C₃a·torsOCπod₂μsOC₃abrα·atαoωOCr₂μαabαμαtyCaωdCappμα·atαoωsQC2021OCTVVOCTSX]ZX 4

342 f·ryμat₂Pbas₂dCωaωo·oπposαt₂Czαr·oωαuπPdαsp₂rs₂dCpoμyπ₂rCdα₂μ₂·trα·C₃orC₃μ₂xαbμ₂Coxαd₂CthαωP₃αμπC
traωsαstorsCwαthCaC·urvatur₂CradαusCo₃CU´ ππQC2021OC][OCTSYVSU 2

341 nπpa·tCo₃Cαωβ₂·tαoωCμαπαtatαoωsCoωCth₂C·oωta·tCr₂sαstaω·₂CaωdCth₂C·arrα₂rCπobαμαtyCo₃Cor−aωα·C₃α₂μdC
₂₃₃₂·tCtraωsαstorsQC2021OC]]OCTSYVWV 4

340 jμ₂·troωα·Cprop₂rtα₂sCo₃Cth₂CuoμyKVPh₂xyμthαoph₂ω₂LCRCroxUCαωt₂r₃a·₂s_Cyh₂Cαω₃μu₂ω·₂Co₃Cth₂C
substrat₂QC2022OCXZUOCTXTVZU 0

339 jμ₂·troωα·CaωdCass₂πbμyCprop₂rtα₂sCo₃CaCwat₂rPsoμubμ₂Cbμu₂Cωaphthaμ₂ω₂Cdααπαd₂QC2021OCWXOCTWSSXPTWSTV 1

338 rorphoμo−α·aμCaωdCstru·turaμC·oπparαsoωCo₃CynuxPujs_uxCaωdCω₂atCynuxPujsC₃αμπsC−rowωCoωtoC
·u{uPpatt₂rω₂dCpμastα·Csubstrat₂sQC2021OCVZOCfTPfZ

337 jxtrαωsα·Cnω₃μu₂ω·₂sCoωCuhotoμuπαω₂s·₂ω·₂Cxp₂·traμCqαω₂shap₂CαωCyhαωCkαμπsQC2021OC]OCUSST]]Z 4

336 nπprovαω−C₂μ₂·troωCαωβ₂·tαoωCaωdCtraωsportCαωCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsCwαthC
−uaωαdαωoP₃uω·tαoωaμαz₂dCaroπatα·CωPdopaωtsQC2021OC]OCZW[XPZW]V 0
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335 tμα−o₂ω₂CaωdC·yaωαω₂C₃₂atur₂sCo₃Ct₂tra·yaωoCquαωoαdaμCoμα−othαoph₂ω₂sQC2021OC]OCTSZUZPTSZWS 3

334 w₂−αor₂−uμarOCy₂tCdu·tαμ₂CaωdCaπorphousCαωda·₂ωodαthαoph₂ω₂Pbas₂dCpoμyπ₂rsCwαthChα−hPπobαμαtyC
₃orCstr₂t·habμ₂Cpμastα·CtraωsαstorsQC2021OC]OC]YZSP]Y[U 6

333 fωCxPshap₂dCthα₂ωoa·₂ω₂Cs₂πα·oωdu·torC₃orπαω−Cuωαqu₂C·ru·α₃orπCμaπ₂μμarCpa·καω−CvαaCaCUiC
αωt₂ra·tαoωCω₂tworκCo₃Cˇ�Psta·καω−CaωdC·haμ·o−₂ωCboωdαω−QC 0

332 xoμv₂ωtPkr₂₂Choatαω−Co₃Ctr−aωα·Cx₂πα·oωdu·torCr₂πbraω₂sCwαthCh₂ωtαπ₂trα·Chrystaμμαω₂CioπaαωsQC
2021OCZOCUSSSZ]U 6

331 hoπpμ₂xCw₂μatαoωshαpCb₂tw₂₂ωCxαd₂PhhaαωCuoμarαtyOChoωdu·tαvαtyOCaωdCyh₂rπaμCxtabαμαtyCαωC
roμ₂·uμarμyCiop₂dChoωβu−at₂dCuoμyπ₂rsQC2021OCVVOCZWTPZXV 16

330 j₃₃₂·tsCo₃Csubstαtu₂ωtsCoωCth₂Cαωt₂rπoμ₂·uμarCαωt₂ra·tαoωOCπorphoμo−yOCaωdC·har−₂CtraωsportCo₃C
ωov₂μCbαsPμa·taπPbas₂dCπoμ₂·uμ₂sQC 2

329 qo·aμCstru·turαω−Co₃Cdακ₂topyrroμopyrroμ₂CKiuuLPbas₂dCoμα−oπ₂rsC₃roπCπoμ₂·uμarCdyωaπα·sC
sαπuμatαoωsQC2021OCUVOCT]Y]VPT]ZSZ 2

328 zPxhap₂dCm₂t₂roa·₂ω₂sCjπb₂dd₂dCwαthCm₂avyChhaμ·o−₂ωCftoπs_Czωαqu₂Cgαμay₂rCx₂μ₃Ptr−aωαzatαoωC
o₃Chrooκ₂dCˇ�Phor₂sCjωabμαω−Cj₃₃α·α₂ωtChhar−₂CyraωsportQC2021OCZOCUSSTSXU 2

327 xαω−μ₂C·rystaμC₃α₂μdP₂₃₃₂·tCtraωsαstorCo₃Ct₂trab₂ωzoporphyrαωCwαthCaCoω₂Pdαπ₂ωsαoωaμμyC₂xt₂ωd₂dC
·oμuπωarCpa·καω−Cπotα₃C₂xhαbαtαω−C₂₃₃α·α₂ωtC·har−₂CtraωsportCprop₂rtα₂sQC 0

326 iyωaπα·sCo₃CprotoωOCαoωOCπoμ₂·uμ₂OCaωdC·rystaμCμattα·₂CαωC₃uω·tαoωaμCπoμ₂·uμarCass₂πbμα₂sQC2021OCXZOC[VZ[P[WST 5

325 x₂μ₃Pfss₂πbμαω−Cfzaαωdoμ₂Ctr−aωo−₂μC₃orCtr−aωα·Cqα−htPjπαttαω−Ci₂vα·₂sCKtqjisLQC2017OCUZOCTZSUTZY 12

324 mα−hμyCxtabμ₂Choωta·tCiopαω−CαωCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorsCbyCiopaωtPgμo·κad₂Cr₂thodQC2020
OCVSOCUSSSSX[ 17

323 yowardCth₂Cur₂dα·tαoωCaωdChoωtroμCo₃ClμassCyraωsαtαoωCy₂πp₂ratur₂C₃orCioωorâ��f··₂ptorCuoμyπ₂rsQC
2020OCVSOCUSSUUUT 16

322 yh₂Cnω₃μu₂ω·₂Co₃Cga·κboω₂CkμuorαωatαoωCoωCth₂Ciα₂μ₂·trα·ChoωstaωtCo₃Choωβu−at₂dCuoμythαoph₂ω₂sQC
2018OCWOCTZSSVZX 9

321 nωCvαtroCaωdCnωCsαμα·oCxtudα₂sCoωCth₂Cgas₂Cj₃₃₂·tCαωCuaμμadαuπPhataμyz₂dCiαr₂·tCfryμatαoωQC2020OC]OCU]YPVSU 1

320 fωCfsyππ₂trα·CkuraωRyhα₂ωo”VOUPb—yhαoph₂ω₂Ciακ₂topyrroμopyrroμ₂Cguαμdαω−Cgμo·κC₃orC
fωω₂aμαω−Pkr₂₂Clr₂₂ωPxoμv₂ωtCuro·₂ssabμ₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsQC2018OCV]OC₂T[SSUUX 20

319 fαrPtoμ₂raωtCpoμyKVPh₂xyμthαoph₂ω₂LCsyωth₂sαsCvαaC·ataμystPtraωs₃₂rCpoμyπ₂rαzatαoωQC2021OCX]OCUY[PUZV 2

318 f·tαv₂CratrαxC₃orCtqjiCiαspμaysQC2016OCT[UTPT[WT 4
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317 hhar−₂CyraωsportCaωdCuhoto−₂ω₂ratαoωCαωCtr−aωα·Cx₂πα·oωdu·tors_Cuhotor₂₃ra·tαv₂sCaωdCg₂yoωdQC
2016OCYXPTUZ 3

316 xoμαdC·rossCμαωκ₂dPpoμyK₂thyμ₂ω₂Coxαd₂LC₂μ₂·troμyt₂C−at₂Cdα₂μ₂·trα·sC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC
2020OC]UOCVSVPVS[ 3

315 kαω₂Ptuωαω−Ch₂adPtoPh₂adCbαthαoph₂ω₂Pdα₃μuorob₂ωzothαadαazoμ₂Cpoμyπ₂rsC₃orCphotovoμtaα·sCvαaC
sαd₂P·haαωC₂ω−αω₂₂rαω−QC2019OCY[OCTVXPTWU 4

314 tr−aωα·CaωdCfπorphousPr₂taμPtxαd₂Ckμ₂xαbμ₂Cfωaμo−u₂Cjμ₂·troωα·sQC2018OC 18

313 yuωαω−Chhar−₂CyraωsportCαωCu{ikPgas₂dCtr−aωα·Ck₂rro₂μ₂·trα·Cyraωsαstors_CxtatusCaωdCtutμooκQC
2020OCTUOCUYZXZPUYZZX 11

312 woμ₂Co₃Cuostd₂posαtαoωCyh₂rπaμCfωω₂aμαω−CoωCnωtra·rystaμμαt₂CaωdCnωt₂r·rystaμμαt₂Cxtru·turαω−CaωdC
hhar−₂CyraωsportCαωCuoμyKVPh₂xyμthαoph₂ω₂LQC2021OCTVOC]]]PTSSZ 8

311 hrystaμCqattα·₂Ci₂sα−ωCo₃CmtPyoμ₂raωtCωPyyp₂Cx₂πα·oωdu·tαω−Ciαaωαoωα·Csaphthaμ₂ω₂dααπαd₂C
i₂rαvatαv₂sQC2021OCTWVOCTSWYPTSYS 5

310 kαω₂Pyuωαω−Co₃ChrystaμCua·καω−CaωdChhar−₂CyraωsportCurop₂rtα₂sCo₃Cgitu{Ci₂rαvatαv₂sCthrou−hC
kμuorαω₂CxubstαtutαoωQC2015OCTVZOCTX]WZPXY 177

309 kuω·tαoωaμCωaωopartα·μ₂sCthrou−hCˇ�P·oωβu−at₂dCpoμyπ₂rCs₂μ₃Pass₂πbμyQC2021OCYOCZPUY 69

308 xoμutαoωPuro·₂ss₂dCioωorPf··₂ptorCuoμyπ₂rCsaωowαr₂Cs₂tworκCx₂πα·oωdu·torsCkorC
mα−hPu₂r₃orπaω·₂Ckα₂μdPj₃₃₂·tCyraωsαstorsQC 1

307 hhapt₂rCTY_roμ₂·uμarChhaαωCua·καω−CaωdChoω₃orπatαoωCαωCˇ�Phoωβu−at₂dCuoμyπ₂rsC₃roπCxoμαdPstat₂C
srwQC2019OCVYVPV[Y 2

306 kabrα·atαoωCo₃CpμaωarμyPorα₂ωt₂dCpoμy·rystaμμαω₂CthαωC₃αμπsCo₃Csπ₂·tα·CμαquαdC·rystaμμαω₂Cor−aωα·C
s₂πα·oωdu·torsQC2017OCTVOCYW]]PYXSX 12

305 qadd₂rPtyp₂CpoμyKαωd₂ωo₃μuor₂ω₂P·oPb₂ωzothαadαazoμ₂LsCasC₂₃₃α·α₂ωtC−aαωCπ₂dαaC₃orCor−aωα·Cμas₂rs_C
d₂sα−ωOCsyωth₂sαsOCoptα·aμC−aαωCprop₂rtα₂sOCaωdCstabαμαz₂dCμasαω−Cprop₂rtα₂sQC2017OCXOCYYU]PYYV] 18

304 fCgsCaωthra·₂ω₂Cπαπα·sCth₂C₂μ₂·troωα·Cstru·tur₂Co₃Cπor₂Chα−hμyC·oωβu−at₂dCsyst₂πsQC2019OCW[OCU[SZPU[TU 23

303
fCstudyCoωCth₂C₂₃₃₂·tCo₃C₃αμπC·rystaμμαωαtyCaωdCπorphoμo−yCoωC·har−₂C·arrα₂rC
·oω·₂ωtratαoωPd₂p₂ωd₂ωtChoμ₂CπobαμαtyCαωCp₂ωta·₂ω₂CthαωP₃αμπCtraωsαstors_Cadvaωta−₂sCo₃Chα−hC
d₂posαtαoωCrat₂QC2021OCXWOCSTXTSW

3

302 zωd₂rstaωdαω−Cπorphoμo−yPπobαμαtyCd₂p₂ωd₂ω·₂CαωCujity_yosQC2018OCUOC 42

301 iαsord₂rCaωdCμo·aμαzatαoωCdyωaπα·sCαωCpoμyπorphsCo₃Cth₂Cπoμ₂·uμarCs₂πα·oωdu·torCp₂ωta·₂ω₂C
prob₂dCbyCαωCsαtuCπα·roPwaπaωCsp₂·tros·opyCaωdCπoμ₂·uμarCdyωaπα·sCsαπuμatαoωsQC2019OCVOC 8

300 hhar−₂CaωdCth₂rπo₂μ₂·trα·CtraωsportCπ₂·haωαsπCαωCdoωorPa··₂ptorC·opoμyπ₂rC₃αμπsQC2020OCUOC 3
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299 xtabαμαtyC₂vaμuatαoωCaωdC−at₂Pdαstaω·₂C₂₃₃₂·tsCoωC₂μ₂·troμyt₂P−at₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorC
bas₂dCoωCor−aωα·Cs₂πα·oωdu·torsQC2018OC 2

298 w₂vα₂wâ��fCw₂vα₂wCo₃Cfdvaω·₂dCjμ₂·troωα·Cfppμα·atαoωsCgas₂dCoωCharboωCsaωoπat₂rαaμsQC2020OC]OCSZTSSU 3

297 i₂v₂μopπ₂ωtCo₃Cxupraπoμ₂·uμarCx₂ωsorCi₂vα·₂sCgas₂dCoωCtr−aωα·CyraωsαstorsQC2018OCZYOCTS[YPTS]Z 1

296 iαr₂·tμyCwrαtt₂ωCiuuPiyyRxryαtVCor−aωα·Rαωor−aωα·Ch₂t₂roβuω·tαoωsC₃orCaωαsotropα·Cs₂μ₃Ppow₂r₂dC
photod₂t₂·torsQC 4

295 maμo−₂ωCboωdαω−CvsQCˇ�Psta·καω−Cαωt₂ra·tαoωsCαωCω₂wCbαsKa·₂ωaphthyμ₂ω₂Ldαoω₂Cs₂πα·oωdu·torsQC 0

294 xyωth₂sαsCxtrat₂−α₂sC₃orCxαPgas₂dCfdvaω·₂dCrat₂rαaμsCaωdCyh₂αrCfppμα·atαoωsQC2021OC[VTP[YY

293 xtru·turaμC·hara·t₂rαzatαoωCo₃C˛–Oˇ�PimYyCπoωoμay₂rC₃αμπsC−rowωCatCth₂CμαquαdPμαquαdCαωt₂r₃a·₂QC2021OC
TZOC]ZYXP]ZZT 0

292 jπ₂r−αω−C₂μ₂·troωα·Cappμα·atαoωsCo₃C₃uμμ₂r₂ω₂Cd₂rαvatαv₂s_CaωC₂raCb₂yoωdCtu{QC 3

291 iακ₂topyrroμopyrroμ₂Pbas₂dC·oωβu−at₂dCpoμyπ₂rsCsyωth₂sαz₂dCbyCdαr₂·tCaryμatαoωCpoμy·oωd₂ωsatαoωC
₃orCaωαsoμ₂Ppro·₂ss₂dChα−hCπobαμαtyCor−aωα·CthαωP₃αμπCtraωsαstorsQC 1

290 lr₂₂ωCsoμv₂ωtPpro·₂ss₂dC·oπpμ₂π₂ωtaryPμακ₂Cαωv₂rt₂rsCbas₂dCoωCaπbαpoμarCor−aωα·CthαωP₃αμπC
traωsαstorsQC2021OC 1

289 tr−aωα·Cˇ�Phoωβu−at₂dCroμ₂·uμ₂s_CkroπCsatur₂CtoCfrtα₃α·αaμCfppμα·atαoωsQC}h₂r₂Car₂Cth₂C
gouωdarα₂sdQC 0

288 ωPyyp₂Ctr−aωα·CaωdCuoμyπ₂rα·Cx₂πα·oωdu·torsCgas₂dCoωCgαthαoph₂ω₂Cnπαd₂Ci₂rαvatαv₂sQC2021OCXWOCV[SWPV[TZ 17

287 }αd₂PlaπutCgμ₂ωd₂dChoωβu−at₂dCuoμyπ₂rCrα·rosph₂r₂sQC2021OC]OCUTSTZ[[ 1

286 jxt₂ωd₂dCˇ�Pjμ₂·troωCi₂μo·aμαzatαoωCαωCvuαωoαdPgas₂dChoωβu−at₂dCuoμyπ₂rsCgoostsCnωtra·haαωC
hhar−₂Charrα₂rCyraωsportQC 3

285 f··₂ptorCroduμatαoωCxtrat₂−α₂sC₃orCnπprovαω−Cth₂Cjμ₂·troωCyraωsportCαωCmα−hPu₂r₃orπaω·₂Ctr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQCAdvanced MaterialsOC2021OC₂UTSWVUX 24 6

284 xπaμμCroμ₂·uμ₂_uoμyπ₂rCgμ₂ωdsC₃orCsPtyp₂Ctr−aωα·CyhαωCkαμπCyraωsαstorsCvαaCgarP·oatαω−CαωCfαrQC 1

283 w₂·₂ωtCpro−r₂ssCαωCth₂Cπa·ros·opα·Corα₂ωtatαoωCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rsCbyC₃μoatαω−C₃αμπC
traωs₃₂rCπ₂thodQC 3

282 nωtrαωsα·aμμyCjμastα·Ctr−aωα·Cx₂πα·oωdu·torsCKnjtxsLQC2021OCUYOC 0
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281 fChrαtα·aμCtutμooκC₃orCth₂CuursuαtCo₃Cqow₂rChoωta·tCw₂sαstaω·₂CαωCtr−aωα·CyraωsαstorsQCAdvanced 
MaterialsOC2021OC₂UTSWSZX 24 12

280 fpproa·hαω−CyrapPrαωαπαz₂dCuoμyπ₂rCyhαωPkαμπCyraωsαstorsQC2021OCVTOCUTSX]VV 3

279 fCphas₂dCarrayCbas₂dCoωCμar−₂Par₂aC₂μ₂·troωα·sCthatCop₂rat₂sCatC−α−ah₂rtzC₃r₂qu₂ω·yQC2021OCWOCZXZPZYY 3

278 nω₃μu₂ω·₂Co₃Croμ₂·uμarC}₂α−htCoωCth₂Ctr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorCu₂r₃orπaω·₂Co₃C
qadd₂rPyyp₂Choωβu−at₂dCuoμyπ₂rsQCAdvanced MaterialsOC2021OC₂UTSYUVX 24 16

277 yowardCj₃₃α·α₂ωtChhar−₂CyraωsportCo₃Cuoμyπ₂rPgas₂dCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstors_Croμ₂·uμarC
i₂sα−ωOCuro·₂ssαω−OCaωdCkuω·tαoωaμCztαμαzatαoωQC 5

276 tptαπαz₂dChhar−₂CyraωsportCαωCroμ₂·uμarCx₂πα·oωdu·torsCbyChoωtroμCo₃CkμuαdCiyωaπα·sCaωdC
hrystaμμαzatαoωCαωCr₂ωαs·usPluαd₂dChoatαω−QCUTSZ]ZY 3

275 x₂πα·oωdu·tαω−Crat₂rαaμsC₃orCurαωt₂dCkμ₂xαbμ₂Cjμ₂·troωα·sQC2022OCTX]PUUS

274 fddαtαv₂Pfssαst₂dCxtabαμαzatαoωCf−aαωstCuhotooxαdatαoωCo₃Ctr−aωα·CaωdCmybrαdCxoμarCh₂μμsQC2022OCTY]PT]V

273 i₂v₂μopπ₂ωtCo₃Ciαthα₂ωo”VOUPb_UdOVdPd—thαoph₂ω₂CKiyyLCi₂rαvatαv₂sCasCxoμutαoωPuro·₂ssabμ₂CxπaμμC
roμ₂·uμarCx₂πα·oωdu·torsC₃orCtr−aωα·CyhαωCkαμπCyraωsαstorsQC2021OCTTOCTUUU 3

272 tr−aωα·CyhαωPkαμπCyraωsαstorsCasChaωωabαωoαdCx₂ωsors_Cj₃₃₂·tCo₃Cfωaμyt₂sCoωCuhthaμo·yaωαω₂CkαμπC
hrystaμμαzatαoωQCUTSZTV[ 0

271 f·tαv₂CratrαxC₃orCtqjiCiαspμaysQC2015OCTPUT

270 hhar−₂Charrα₂rCiopαω−C₃orCtr−aωα·CyraωsαstorsQC2016OCTVYOCZ[P[T

269 jxp₂rαπ₂ωtaμCaωdCsuπ₂rα·aμCnωv₂stα−atαoωCo₃Choωta·tCiopαω−Cj₃₃₂·tsCαωCiαωaphthothα₂ωothαoph₂ω₂C
yhαωPkαμπCyraωsαstorsQC2017OCTVZOCUSPUX

268 iαr₂·tCKm₂t₂roLaryμatαoωCuoμyπ₂rαzatαoωQCTVTPTX[ 1

267 lrowthCaωdC·arrα₂rCtraωsportCprop₂rtα₂sCo₃Chα−hμyCorα₂ωt₂dC₃αμπsCo₃Cth₂Cs₂πα·oωdu·tαω−Cpoμyπ₂rsC
vαaCsoμutαoωCdαpP·astαω−QC2017OCYYOCTXY[ST

266 nωt₂−ratαoωQC2018OCV]P[T

265 r₂·haωα·aμCd₂₃orπatαoωCoωCωaωopartα·μ₂Pbas₂dCthαωP₃αμπCtraωsαstorsQC2019OC

264 fppμα·atαoωsCo₃Cm₂t₂roatoπPgas₂dCtμα−oπ₂rsCaωdCuoμyπ₂rsCαωCtpto₂μ₂·troωα·sQCTYVPT]X
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263 mα−hCp₂r₃orπaω·₂Cor−aωα·CthαωP₃αμπC−asCs₂ωsorCbas₂dCoωC−raph₂ω₂Coxαd₂RynuxPp₂ωta·₂ω₂ChybrαdC
or−aωα·Cs₂πα·oωdu·tαω−Cμay₂rQC2019OC

262 hoωβu−at₂dCuoμyπ₂rPCgas₂dCtkjyCi₂vα·₂sQC2019OCTPUS 1

261 nωκβ₂tPurαωt₂dCyru₂CwaωdoπCsuπb₂rCl₂ω₂ratorCbas₂dCoωCfddαtαv₂Cw₂sαstorCyuωαω−QC2019OC 6

260
nωt₂rpr₂tatαoωCo₃Cth₂CπoduμusCsp₂·traCo₃Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsCwαthC₂μ₂·trod₂Cov₂rμapCaωdC
p₂rαph₂raμCr₂−αoωs_Cd₂t₂rπαωatαoωCo₃Cth₂C₂μ₂·troωα·Cprop₂rtα₂sCo₃Cth₂C−at₂CαωsuμatorCaωdCor−aωα·C
s₂πα·oωdu·torQC2020OCX]OCS]WSSU

1

259 xtrat₂−α₂sC₃orCth₂Ci₂v₂μopπ₂ωtCo₃Choωβu−at₂dCuoμyπ₂rCroμ₂·uμarCiyωaπα·sCkor·₂Ckα₂μdsC{aμαdat₂dC
wαthCs₂utroωCaωdC‘PrayCx·att₂rαω−QC 4

258 hh₂πα·aμCx₂ωsαω−CαωCfqu₂ousCr₂dαaCbyCtr−aωα·CykysQC2020OC 0

257
ua·καω−Cstru·tur₂sCo₃CKtrαaμκyμsαμyμL₂thyωyμPsubstαtut₂dC
dαωaphtho”UOVPb_UdOVdP₃—thα₂ωo”VOUPb—thαoph₂ω₂sCKisyysL_C₂₃₃₂·tsCo₃Csubstαtu₂ωtsCoωC·rystaμC
stru·tur₂sCaωdCtraωsportCprop₂rtα₂sQC

1

256 nπprov₂dCjμ₂·trα·aμCnd₂aμαtyCaωdCuhotor₂spoωs₂CαωCs₂arCnω₃rar₂dCuhototraωsαstorsCw₂aμαz₂dCbyC
nω·orporatαω−CaCguμκCm₂t₂roβuω·tαoωChhaωω₂μQC

255 tr−aωα·Cst₂₂pPsμop₂CωaωoPkjys_CfCratαoωaμCd₂sα−ωCbas₂dCoωCtwoPdαπ₂ωsαoωaμC·ovaμ₂ωtPor−aωα·C
₃raπ₂worκsQC2022OCTSSOCTSYVZ]

254 hoωβu−at₂dC·opoμyπ₂rsCb₂arαω−CUOZPdαthα₂ωyμph₂ωaωthr₂ω₂P]OTSPdαaμκoxyCuωαts_Chα−hμyCsoμubμ₂CaωdC
stabμ₂Cd₂₂pPbμu₂C₂παssαv₂Cπat₂rαaμsQC2020OCWWOC]XXZP]XYW 1

253 xtru·tur₂Co₃Ctr−aωα·ChrystaμsQC2020OC[ZPTTW

252 hrossov₂rPawar₂Cuμa·₂π₂ωtCaωdCwoutαω−C₃orCnωκβ₂tCurαωt₂dChαr·uαtsQC2020OCTYOCTPUU 1

251 tr−aωα·Cx₂πα·oωdu·torRnωsuμatorCgμ₂ωdsC₃orCjμastα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCaωdCx₂ωsorsQCUTSXWXY 14

250 xyωth₂sαsOCfroπatα·αtyCaωdCfppμα·atαoωCo₃Cp₂rαPu₂ωta·₂ωou₂ωta·₂ω₂_Cqo·aμαz₂dCw₂pr₂s₂ωtatαoωCo₃C
g₂ωz₂ωoαdCfroπatα·ChoπpouωdsQC

249 xyωth₂sαsOCfroπatα·αtyOCaωdCfppμα·atαoωCo₃Cp₂rαPu₂ωta·₂ωop₂ωta·₂ω₂_Cqo·aμαz₂dCw₂pr₂s₂ωtatαoωCo₃C
g₂ωz₂ωoαdCfroπatα·ChoπpouωdsQC2021OC 4

248 xoμutαoωPpro·₂ss₂dC·rystaμμαω₂Cor−aωα·Cαωt₂−rat₂dC·αr·uαtsQC2021OCWOCVWTXPVWWV 2

247 yh₂Cnπportaω·₂Co₃CuoμyπorphαsπCi₂p₂ωd₂ωtCf−−r₂−atαoωCnωdu·₂dCjωhaω·₂dCjπαssαoωCo₃Cth₂C
f·ryμoωαtrαμ₂Ci₂rαvatαv₂_Cm₂μα·aμCoCyyp₂CaωdCfωtαparaμμ₂μCmCyyp₂Cxta·καω−Crod₂sQC2021OCYOCTTV]UPTTWSY

246 g₂havαorCo₃C·rαtα·aμCωu·μ₂αCo₃Cp₂ωta·₂ω₂C₃orπ₂dCoωCaCsubstrat₂Csur₃a·₂Cbas₂dCoωCth₂Cr₂suμtsCo₃C
πoμ₂·uμarCdyωaπα·sCsαπuμatαoωsQC2020OCX]OCTTXXSY 1
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245 fdvaω·₂sCαωCappμyαω−Châ��mC₃uω·tαoωaμαzatαoωCaωdCωaturaμμyCsour·₂dCbuαμdαω−Cbμo·κsCαωCor−aωα·C
s₂πα·oωdu·torCsyωth₂sαsQC2021OC]OCTYV]TPTYWS] 3

244 {₂rtα·aμCor−aωα·CtraωsαstorsCwαthCshortC·haωω₂μsC₃orCπuμtα₃uω·tαoωaμCopto₂μ₂·troωα·Cd₂vα·₂sQC 4

243 uhas₂Ps₂parat₂dCαωd₂ωo₃μuor₂ω₂CarraysCstabαμαz₂dCbyChydro−₂ωCaωdChaμo−₂ωCboωdsCoωCfuKTTTLQC
2022OCWSOCSTVUST 0

242
jωaωtαopur₂CUPKUP₂thyμh₂xyμLdαωaphtho”UOVP_UJOVJP—thα₂ωo”VOUP—thαoph₂ω₂s_Csyωth₂sαsOCsαω−μ₂P·rystaμC
stru·tur₂CaωdCaCsurprαsαω−Cμa·κCo₃Cαω₃μu₂ω·₂Co₃Cst₂r₂oαsoπ₂rαsπCoωCthαωP₃αμπCstru·tur₂CaωdC₂μ₂·troωα·C
prop₂rtα₂sQC2021OC

0

241 gαod₂−radabμ₂CaμμPpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsCprαωt₂dCoωCrat₂rPgαQC2021OCUUOCUWZPUXY 3

240 j₃₃₂·tCo₃CguμκyCftoπCxubstαtutαoωCoωCga·κboω₂ChopμaωarαtyCaωdCjμ₂·trα·aμCurop₂rtα₂sCo₃C
hy·μop₂ωtadαthαoph₂ω₂Pgas₂dCx₂πα·oωdu·tαω−Cuoμyπ₂rsQC2021OC₂UTSSZS] 0

239 hhar−₂CtraωsportCαωCs₂πα·oωdu·tαω−Cpoμyπ₂rsCatCth₂Cωaωos·aμ₂QC2021OC]OCTTS]SU 0

238 uap₂rPbas₂dC₃α₂μdP₂₃₃₂·tCtraωsαstorCs₂ωsorsQC2021OCUV]OCTUVS[X 2

237 hoωstraαωCj₃₃₂·tCo₃Chhar−₂CyrapsCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCwαthCk₂rro₂μ₂·trα·Cuoμyπ₂rCasCaC
iα₂μ₂·trα·Cnωt₂r₃a·αaμCqay₂rQQC2022OC 1

236 g₂ωzoh₂xa·₂ω₂C−uαd₂CαωCa··urat₂Cd₂t₂rπαωatαoωCo₃C₃α₂μdC₂₃₃₂·tC·arrα₂rCπobαμαtα₂sCαωCμoω−Ca·₂ω₂sQQC
2021OCTUOCYZTPY[S 1

235 koμμowαω−Cth₂C·rystaμC−rowthCo₃Caωthradαthαoph₂ω₂sCthrou−hCatoπαstα·Cπoμ₂·uμarCdyωaπα·sC
sαπuμatαoωsCaωdC−raphC·hara·t₂rαzatαoωQC

234 nd₂ωtα₃yαω−Crat₂rαaμPxp₂·α₃α·Ci₂trαπ₂ωtaμChhar−₂PyraωsportCuhoωoωsC₃orCth₂CtptαπαzatαoωCo₃C
tr−aωα·Cx₂πα·oωdu·torsQC2020OC

233 jpαtaxαaμμyC·rystaμμαz₂dCpoμy₂thyμ₂ω₂C₂xhαbαtαω−Cω₂arP₂quαμαbrαuπCπ₂μtαω−Ct₂πp₂ratur₂sQC 0

232 jω−αω₂₂rαω−Co₃Cth₂CaμκyμC·haαωCbraω·hαω−CpoαωtCoωCaCμa·toω₂Cpoμyπ₂rCdoωorCyα₂μdsCTZQ[THC₂₃₃α·α₂ω·yQC 6

231 fCw₂vα₂wCoωCxoμutαoωPuro·₂ss₂dCtr−aωα·CuhototraωsαstorsCaωdCyh₂αrCw₂·₂ωtCi₂v₂μopπ₂ωtsQC2022OC
TTOCVTY 5

230 yh₂CxoμutαoωCαsCth₂Cxoμutαoω_CiataPirαv₂ωCjμu·αdatαoωCo₃CxoμutαoωPtoPi₂vα·₂Ck₂atur₂Cyraωs₃₂rC₃orC
ˇ�Phoωβu−at₂dCuoμyπ₂rCx₂πα·oωdu·torsQQC2022OC 2

229 w₂·₂ωtCpro−r₂ssCαωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorPbas₂dC·h₂πRbαoPs₂ωsorsQC2022OCVOCUSUSSTTX 5

228 xαd₂PhhaαωCjω−αω₂₂rαω−Co₃Choωβu−at₂dCuoμyπ₂rsC₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorsQQC2022OCTTVTPTTWY 3
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227 i₂sα−ωCaωdCsyωth₂sαsCo₃Cb₂ωzothαadαazoμ₂Pbas₂dCπoμ₂·uμarCsyst₂πs_Cs₂μ₃Pass₂πbμyOCoptα·aμCaωdC
₂μ₂·troωα·Cprop₂rtα₂sQC 1

226 nωt₂rpμayCb₂tw₂₂ωChhar−₂Cnωβ₂·tαoωOCjμ₂·troωCyraωsportOCaωdCvuaωtuπCj₃₃α·α₂ω·yCαωCfπbαpoμarC
yrαμay₂rCtr−aωα·Cqα−htPjπαttαω−CyraωsαstorsQCUTST]UY 0

225 nπprov₂dC₂μ₂·trα·aμCαd₂aμαtyCaωdCphotor₂spoωs₂CαωCω₂arPαω₃rar₂dCphototraωsαstorsCr₂aμαz₂dCbyCbuμκC
h₂t₂roβuω·tαoωC·haωω₂μsQQC2022OCUXOCTSVZTT 1

224 fωCjx·₂ptαoωCtoCth₂Charoth₂rsCjquatαoωChaus₂dCbyCth₂Cf··₂μ₂rat₂dChhaαωCjxt₂ωsαoωCαωCaCudRf−C
ho·ataμyz₂dChrossCi₂hydro−₂ωatαv₂Choupμαω−Cuoμyπ₂rαzatαoωQQC2022OC 0

223 lat₂Ciα₂μ₂·trα·Cq₂aκa−₂Cw₂du·tαoωCαωCmardPrasκCi₂₃αω₂dCaωdCiryPjt·hCuatt₂rω₂dCtr−aωα·CykysC
i₂vα·₂sQC2022OCWVOCW[PXT 1

222 j₃₃₂·tCo₃Cnωt₂r₃a·₂Crodα₃α·atαoωChoωdαtαoωsCoωCjμ₂·trα·aμChhara·t₂rαstα·sCaωdCi₂vα·₂Choωsαst₂ω·yCo₃C
tr−aωα·CyhαωCkαμπCyraωsαstorsQC2022OCWVOCVYPV]

221 uursuαω−Cmα−hPu₂r₃orπaω·₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCthrou−hCtr−aωα·CxaμtCiopαω−QCUTTTU[X 4

220 fCωov₂μC·μassCo₃Crα−αdProdCp₂ryμ₂ω₂Cdααπαd₂sCaωdCαsoαωdα−oCs₂πα·oωdu·tαω−Cpoμyπ₂rsQC2022OCTVOCXVYPXWW 0

219 jμ₂·trohydrodyωaπα·Po₂tPurαωt₂dCuhthaμαπαd₂Pi₂rαv₂dChoωβu−at₂dCuoμyπ₂rsC₃orCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsCaωdCqo−α·Clat₂sQQC2022OC 3

218 kabrα·atαoωCo₃C}a₃₂rPx·aμ₂Ctr−aωα·Cxαω−μ₂PhrystaμCkαμπsCwαthCzωα₃orπCnωPuμaω₂Ctrα₂ωtatαoωCvαaC
}₂ttαω−Pfssαst₂dCnωPfαrCxubμαπatαoωC₃orCmα−hPu₂r₃orπaω·₂CyraωsαstorCfrraysQC2022OCVWOCTSVSPTSWS 4

217 xur₃a·₂Cadh₂sαoωC₂ω−αω₂₂rαω−C₃orCrobustCor−aωα·Cs₂πα·oωdu·torCd₂vα·₂sQC 0

216 yuωαω−CxhortChoωta·tsCb₂tw₂₂ωCuoμyπ₂rChhaαωsCyoCjωhaω·₂Chhar−₂CyraωsportCαωCfπorphousC
ioωorâ��f··₂ptorCuoμyπ₂rsQC 1

215 xustaαωabμ₂Capproa·h₂sCαωCth₂Cd₂sα−ωCo₃Cdα₂μ₂·trα·Cπat₂rαaμsC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC2022OCTZ]PUS[ 0

214 kμ₂xαbμ₂CaωdCi₂₃orπabμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorCbyCrα·ro₂μ₂·troωα·Cnωκβ₂tCurαωtαω−QC2022OC 0

213 yh₂rπaμμyCa·tαvat₂dCαωtraP·haαωC·har−₂CtraωsportCαωChα−hC·har−₂P·arrα₂rCπobαμαtyC·opoμyπ₂rsQQC2022OC
TXYOCS[WTTX 1

212 xtru·turaμOCπorphoμo−α·aμCaωdCphotoμuπαω₂s·₂ω·₂Cstudα₂sCoωCaωω₂aμ₂dCqaω−πuαrPgμod−₂ttC₃αμπsCo₃C
·opp₂rCaωdCzαω·Co·taκαsPo·tyμoxyCphthaμo·yaωαω₂CaωdCth₂αrCπαxtur₂QC2022OCTUXOCTTUSY]

211 j₃₃₂·tCo₃Cdα₂μ₂·trα·Csur₃a·₂CpassαvatαoωCoωCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstors_Csp₂·traμCaωaμysαsCo₃Cth₂C
d₂ωsαtyCo₃CtrapPstat₂sQC2022OCVZOCSTXSTX 1

210 j₃₃α·α₂ωtCaωdChoωtroμμ₂dCx₂₂d₂dClrowthCo₃CuoμyKVPh₂xyμthαoph₂ω₂LCgμo·κChopoμyπ₂rCsaωo₃αb₂rsC
throu−hCxuppr₂ssαoωCo₃Cmoπo−₂ω₂ousCsu·μ₂atαoωQC2021OCXWOCTTUY]PTTU[S 3
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209 r₂·haωo·hroπα·Cμuπαωo−₂ωsCwαthChypso·hroπα·aμμyCshα₃t₂dC₂παssαoωCswαt·hαω−Cprop₂rty_Cr₂·₂ωtC
advaω·₂sCaωdCp₂rsp₂·tαv₂sQC2022OCTSOCXSUWPXSYW 3

208 mα−hPp₂r₃orπaω·₂Cπuμtαvaμu₂dCμo−α·C·αr·uαtsCbas₂dCoωCoptα·aμμyCtuωabμ₂CaωtαaπbαpoμarCtraωsαstorsQC
2022OCTSOCXXX]PXXYY 3

207 saωostru·tur₂Cx₂πα·oωdu·torCrat₂rαaμsC₃orCi₂vα·₂Cfppμα·atαoωsQC2022OCXZP[Y

206 xαω−μ₂P·rystaμCdα₂μ₂·trα·sC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2022OCTSOCW][XPW]][ 1

205 fdvaω·₂sCαωCrorphoμo−yChoωtroμCo₃Ctr−aωα·Cx₂πα·oωdu·torsCjωabμ₂dCtr−aωα·CyraωsαstorPbas₂dC
hh₂πα·aμCx₂ωsorsQC

204 yh₂rπaμμyCxtabμ₂Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCgas₂dCoωCfsyππ₂trα·CgygyCi₂rαvatαv₂sC₃orCmα−hC
u₂r₃orπaω·₂CxoμarPgμαωdCuhotod₂t₂·torsQQC2022OC₂UTSYS[X 3

203 w₂μatαv₂Cπoμ₂·uμarCorα₂ωtatαoωsCαωCor−aωα·Copto₂μ₂·troωα·C₃αμπsCprob₂dCvαaCpoμarαzatαoωPs₂μ₂·t₂dC
z{RnwCπαx₂dC₃r₂qu₂ω·yCuμtra₃astCsp₂·tros·opyQC2022OCVXOC]XPTSV 0

202 jωzyπ₂Cbas₂dC₃α₂μdC₂₃₃₂·tCtraωsαstor_Cxtat₂Po₃Pth₂PartCaωdC₃utur₂Cp₂rsp₂·tαv₂sQC 2

201 xto·hastα·Cw₂soωaω·₂CαωCtr−aωα·Cjμ₂·troωα·Ci₂vα·₂sQQC2022OCTWOC 0

200
kμ₂xαbμ₂Cuμat₃orπCtrα₂ωt₂d_CzωαpoμarPyyp₂CmybrαdCiuaμPhhaωω₂μCx·aμabμ₂Ckα₂μdPj₃₃₂·tC
uhototraωsαstorsCfrrayCgas₂dCoωCy₂μμurαuπCsaωowαr₂sCaωdCy₂μμurαuπPkαμπCwαthCmα−hμyCqαω₂arC
uhotor₂spoωsαvαtyQCUTSTVVT

1

199 jωhaω·₂π₂ωtCo₃Cth₂Cyh₂rπo₂μ₂·trα·Cu₂r₃orπaω·₂Co₃CωPyyp₂Csaphthaμ₂ω₂Ciααπαd₂Pgas₂dC
hoωβu−at₂dCuoμyπ₂rCbyCjω−αω₂₂rαω−Co₃Cxαd₂CfμκyμChhaαωsQC2022OCWOCXUTPXUZ 0

198 mα−hPu₂r₃orπaω·₂Cu₂ωta·₂ω₂Pgas₂dCkα₂μdPj₃₃₂·tCyraωsαstorCr₂πoryCzsαω−Cth₂Cjμ₂·tr₂tsCo₃Cuoμyπ₂rC
gμ₂ωdsQCUTSTVWU 2

197 j₃₃₂·tsCo₃Cw₂−αor₂−uμarαtyCo₃Cˇ�CPhoωβu−at₂dCuoμyπ₂rsChoπpos₂dCo₃CgoroωC˛†CPiακ₂tαπαωat₂CoωCyh₂αrC
xtαπuμαPw₂spoωsαv₂Cquπαω₂s·₂ω·₂QCUTSSXSW 1

196 lrowthCg₂havαorCo₃Cwubr₂ω₂CyhαωCkαμπsCoωCm₂xa−oωaμCgoroωCsαtrαd₂CαωCth₂CjarμyCxta−₂QC 0

195 xoμv₂ωtPassαst₂dC·oω₃orπatαoωaμCαωt₂r·oωv₂rsαoωCo₃CaωCor−aωα·Cs₂πα·oωdu·torCwαthCπuμtαpμ₂C
ωoωP·ovaμ₂ωtCαωt₂ra·tαoωsQC2022OCVOCTSSZYX 0

194 fμα−ωπ₂ωtCo₃Cor−aωα·C·oωβu−at₂dCπoμ₂·uμ₂sC₃orChα−hPp₂r₃orπaω·₂Cd₂vα·₂Cappμα·atαoωsQQC2022OC₂UTSS]VT 0

193 xyωth₂sαsCo₃Cyrαazab₂ωzo”CaC—pyr₂ω₂sCaωdCyh₂αrCuhotophysα·aμOCf·αdPw₂spoωsαv₂OCaωdC
jμ₂·tro·h₂πα·aμCurop₂rtα₂sQC

192 gsPfωthra·₂ω₂C₃orCmα−hProbαμαtyCtr−aωα·Ctpto₂μ₂·troωα·Crat₂rαaμsCthrou−hCu₂rαph₂ryCjω−αω₂₂rαω−QC 0
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191 mα−hμyCx₂ωsαtαv₂CaωdCiurabμ₂Ctr−aωα·Cuhotodαod₂sCgas₂dCoωCqoω−Py₂rπCxtorabμ₂CsαtC
saωopartα·μ₂sQQC2022OC 1

190 gaωdμακ₂Cv₂rsusCy₂πp₂ratur₂Pnωd₂p₂ωd₂ωtCharrα₂rCyraωsportCαωCnsoπ₂rα·C
iαph₂ωyμdαωaphtho”UOVPb_UdOVdP₃—thα₂ωo”VOUPb—thαoph₂ω₂sQC2022OCWOCYZXPY[T 2

189 {₂rsatαμ₂CxoμutαoωPuro·₂ss₂dCw₂du·tαv₂Cnωt₂r₃a·₂Cqay₂rC₃orChoωta·tCjω−αω₂₂rαω−Co₃Cxta−−₂r₂dC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQQC2022OC 0

188 hhaαωChoω₃orπatαoωCaωdCqαquαdPhrystaμμαω₂Cxtru·tur₂sCo₃CaCuoμyKthα₂ωoLthαoph₂ω₂QC 2

187 xtabμ₂CaωdCxoμutαoωCuro·₂ssabμ₂Chuπuμ₂ωα·CspPharboωC}αr₂s_CfCs₂wCuaradα−πC₃orCtr−aωα·C
jμ₂·troωα·sQQCAdvanced MaterialsOC2022OC₂UTTSWY[ 24 1

186 gsPfωthra·₂ω₂C₃orCmα−hProbαμαtyCtr−aωα·Ctpto₂μ₂·troωα·Crat₂rαaμsCthrou−hCu₂rαph₂ryCjω−αω₂₂rαω−QQC
2022OC 0

185 nπpa·tCo₃Chh₂πα·aμCi₂sα−ωCoωCth₂Croμ₂·uμarCtrα₂ωtatαoωCo₃Choωβu−at₂dCioωorâ��f··₂ptorCuoμyπ₂rsC
₃orCkα₂μdPj₃₃₂·tCyraωsαstorsQC2022OCWOCUUVVPUUXS 2

184 nπpa·tCo₃Csur₃a·₂Crou−hω₂ssCoωC·oωdu·tαoωCαωCπoμ₂·uμarCs₂πα·oωdu·torsQC2022OCTUSOCTTUTSV

183 mα−hμyCstabμ₂OCμowPvoμta−₂Cop₂rabμ₂Chα−hPπobαμαtyC₃μ₂xαbμ₂Cor−aωα·CthαωP₃αμπCtraωsαstorsCbas₂dCoωCaC
trαPμay₂rC−at₂Cdα₂μ₂·trα·QC2022OCZOCSTWSTU 0

182 mα−hPp₂r₃orπaω·₂C₃μoatαω−P−at₂Cor−aωα·CphototraωsαstorsCbas₂dCoωCωPtyp₂C·or₂P₂xpaωd₂dC
ωaphthaμ₂ω₂Cdααπαd₂sQC2022OC 0

181 saphthobαspyrazαω₂Cgαsαπαd₂_CfCxtroω−Cf··₂ptorCzωαtC₃orChoωβu−at₂dCuoμyπ₂rsCjωabμαω−Cmα−hμyC
hopμaωarCga·κboω₂OCxhortCˇ�â��ˇ�Cxta·καω−OCaωdCmα−hCjμ₂·troωCyraωsportQC2022OCVWOCUZTZPUZU] 2

180 rα·ros·opα·Cobs₂rvatαoωCo₃C₂₃₃α·α₂ωtCαωt₂r−raαωC·har−₂CtraωsportCpro·₂ss₂sCαωCor−aωα·CtraωsαstorsCo₃C
s₂πα·rystaμμαω₂CpoμyKVPh₂xyμthαoph₂ω₂LQC2022OCTXOCSWTSSW

179 tr−aωα·Pnωor−aωα·CmybrαdClat₂Ciα₂μ₂·trα·sCzsαω−Cx₂μ₃Pfss₂πbμ₂dCruμtαμay₂rsCkorCqowP{oμta−₂C
tp₂ratαω−CyhαωPkαμπCyraωsαstorsQC2022OCYSOCUUSPUUY

178 zμtrastabμ₂C−μass₂s_Cω₂wCp₂rsp₂·tαv₂sC₃orCaωCoμdCprobμ₂πQCT 2

177 mα−hμyC₂₃₃α·α₂ωtCπoduμatαoωCdopαω−_CfCpathCtowardCsup₂rαorCor−aωα·Cth₂rπo₂μ₂·trα·Cd₂vα·₂sQQC2022OC
[OC₂abμ]UYW 1

176 ka·αμ₂Csyωth₂sαsCo₃Cwat₂rPdαsp₂rsαbμ₂CpoμyKVPh₂xyμthαoph₂ω₂LCωaωopartα·μ₂sCwαthChα−hCyα₂μdCaωdC
₂x·₂μμ₂ωtC·oμμoαdaμCstabαμαtyQQC2022OCUXOCTSWUUS 1

175 fπbαpoμarCtraωsportCo₃Cpoμyπ₂rCs₂πα·oωdu·torsCαωCdαod₂sCaωdC·arrα₂rCs₂−π₂ωtCvαbratαoωCr₂μaxatαoωC
toCth₂Cω₂−atαv₂Csμop₂Cph₂ωoπ₂ωaQC2022OCUWXOCTUWZSS

174 vuaωtuπC·h₂πα·aμCapproa·hCtoCstudyCynuxyfuCd₂rαvatαv₂sCwαthCaωtα·αpat₂dCπαωαπαz₂dC·rystaμC
rou−hω₂ssC₃orCphotovoμtaα·Cappμα·atαoωCwαthC₂stαπat₂dCuhjCo₃Cov₂rCUSHQC2022OCUVZOC]YPTSZ 0
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173 xπaμμCπoμ₂·uμ₂sCbas₂dCoωCstroω−μyC₂μ₂·troωPd₂₃α·α₂ωtCazaPαsatαωyμαd₂ω₂Cπaμoωoωαtrαμ₂C₃orC
soμutαoωPpro·₂ss₂dCωPtyp₂C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2022OCU[ZOCTTZSZT

172 w₂μαabαμαtyCnssu₂sCo₃CyhαωCkαμπCyraωsαstorsCxubβ₂·tCtoCjμ₂·trostatα·Ciαs·har−₂Cxtr₂ss₂s_CfωCtv₂rvα₂wQC
2022OC[OCUTSS[[Y 1

171 mybrαdCtr−aωα·PUiCyriCm₂t₂roαωt₂r₃a·₂s_CyowardsCi₂vα·₂sCzsαω−CUiCrat₂rαaμsQC2022OCTZTPT][

170 nω·orporatαoωCo₃Cx₂μ₂ωoph₂ωo”VOUPb—pyrroμ₂CαωtoCg₂ωzothαadαazoμ₂Pgas₂dCxπaμμCroμ₂·uμ₂sC₃orC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2021OCVOCXVVXPXVWW 1

169 myp₂rCTSSC´°hCqaω−πuαrPgμod−₂ttCKqaω−πuαrPx·ha₂₃₂rLCy₂·hωαqu₂C₃orCtr−aωαz₂dCzμtrathαωCkαμπCo₃C
uoμyπ₂rα·Cx₂πα·oωdu·torsQC2021OC 3

168 hrystaμμαzatαoωC₃roπCaCiropμ₂t_Cxαω−μ₂Phrystaμμαω₂CfrraysCaωdCm₂t₂roβuω·tαoωsC₃orCtr−aωα·C
jμ₂·troωα·sQC2021OC 2

167 fbCnωαtαoCroμ₂·uμarCiyωaπα·sCfss₂ssπ₂ωtCoωCth₂Crαx₂dCnoωα·â��jμ₂·troωα·CyraωsportC₃orChrystaμμαω₂C
uoμyKVPm₂xyμthαoph₂ω₂LCzsαω−CkuμμCjxpμα·αtCqαthαuπPgas₂dCiopaωtsCaωdCfddαtαv₂sQC2022OCXXOCTTVPTUW 2

166 hoπparatαv₂CxtudyCo₃Chhar−₂PyraωsportCg₂havαorCo₃Cjd−₂PoωPCaωdCka·₂PoωPtrα₂ωt₂dC
iακ₂topyrroμopyrroμ₂Pgas₂dChoωβu−at₂dChopoμyπ₂rsCg₂arαω−Chhaμ·o−₂ωoph₂ω₂CzωαtsQC2022OCVWOCVTWPVUW 0

165 jπ₂r−αω−Ciαsord₂r₂dCqay₂r₂dPm₂rrαω−boω₂Cuhas₂CαωCtr−aωα·Cx₂πα·oωdu·torsCzωv₂αμ₂dCbyCjμ₂·troωC
hrystaμμo−raphyQC2022OCVWOCZUP[V 3

164 {αωyμ₂ω₂Ckμaωκ₂dCsaphtho”TOUP·_XOYP·d—bαs”TOUOX—thαadαazoμ₂Cuoμyπ₂rC₃orCqowPhrystaμμαωαtyC
fπbαpoμarCyraωsαstorsQC2022OCXXOCVVTPVVZ 0

163 qoω−P}av₂μ₂ω−thCnωstabαμαtα₂sCnπpa·tCfμα−ωπ₂ωtCdurαω−Cgμad₂Choatαω−Co₃CaCxtr₂t·habμ₂Ctr−aωα·C
yraωsαstorCgμ₂ωdQQC2021OC 0

162 fnj−₂ωsCgas₂dCoωC]OTSPiαstyryμaωthra·₂ω₂CKixfLQC2022OCUVPXU 0

161 ruμtα₃uω·tαoωaμCkμ₂xαbμ₂Ctr−aωα·CyraωsαstorsCwαthCaCmα−hPκRsaturaμCurot₂αωCgαμay₂rClat₂Ciα₂μ₂·trα·C
₃orChαr·uαtCaωdCx₂ωsαω−Cfppμα·atαoωsQC 0

160 ruμtαpμ₂PboroωPωαtro−₂ωCKπuμtαPgsLCdop₂dCˇ�P·oωβu−at₂dCsyst₂πsC₃orCopto₂μ₂·troωα·sQC 5

159 j₃₃α·α₂ωtChhar−₂CyraωsportCirαv₂ωCbyCxtroω−Cnωt₂rπoμ₂·uμarCnωt₂ra·tαoωsCαωC
hy·μop₂ωtadαthαoph₂ω₂Pgas₂dCioωorâ��f··₂ptorCyyp₂Choωβu−at₂dChopoμyπ₂rsQCUUSSS[T 1

158 xpαωP·oωs₂rvαω−CgoμtzπaωωCth₂oryC₃orC·arrα₂rsCaωdC₂x·αtoωsCαωCor−aωα·Cs₂πα·oωdu·torsQC2022OCWOC

157 xyωth₂sαsCo₃Cωov₂μC₃uraωPbas₂dC·oωβu−at₂dCpoμyπ₂rC₃orCor−aωα·C₃μ₂xαbμ₂C₂μ₂·troωα·sQC2022OC

156 fωCaμμPhâ��mPa·tαvatαoωCstrat₂−yCtoCrapαdμyCsyωth₂sαz₂Chα−hPπobαμαtyCw₂μμPbaμaω·₂dCaπbαpoμarC
s₂πα·oωdu·tαω−Cpoμyπ₂rsQC2022OC 4
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155 jxt₂ωdαω−Cth₂CpPiopαω−Co₃Cuoμyπ₂rsCtoCaωCfαrCxtabμ₂Cq₂wαsCf·αdâ��gas₂Cfddu·tCbyCnω·r₂asαω−Cth₂C
f·αdαtyCo₃Cth₂CiopaωtQC2022OCWOCV[ZZPV[[W 0

154 jμαπαωatαω−Cq₂aκa−₂Churr₂ωtCαωCyhαωPkαμπCyraωsαstorCo₃CxoμutαoωPuro·₂ss₂dCtr−aωα·Crat₂rαaμCxta·κC
₃orCqar−₂Px·aμ₂CqowPuow₂rCnωt₂−ratαoωQCUUSSSTW 1

153 qowPvoμta−₂C₃μ₂xαbμ₂Cor−aωα·CtraωsαstorsCbas₂dCoωCaCwat₂rPsoμubμ₂CωaturaμC−at₂Cdα₂μ₂·trα·C₂xhαbαtαω−C
hα−hPp₂r₃orπaω·₂CaωdCstabαμαtyQC2022OCZOCSUXSSW 1

152
{₂rtα·aμCuhas₂Cx₂paratαoωCxtru·tur₂C₃orCmα−hPu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπCyraωsαstors_C
r₂·haωαsπOCtptαπαzatαoωCxtrat₂−yOCaωdCqar−₂Pfr₂aCkabrα·atαoωCtowardCkμ₂xαbμ₂CaωdCxtr₂t·habμ₂C
jμ₂·troωα·sQCUUSUSZT

2

151 xtru·turaμCjω−αω₂₂rαω−Co₃Cfωthra·₂ω₂Ciααπαd₂Cuoμyπ₂rsC₃orCroμ₂·uμarCtrd₂rαω−CraωαpuμatαoωQC 0

150 saphthaμ₂ω₂Piααπαd₂Pgas₂dCxπaμμCroμ₂·uμ₂Choωtaαωαω−CaCyhα₂ωothαoph₂ω₂Cqαωκ₂rC₃orCωPyyp₂C
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQCT 1

149 iαa·₂tyμ₂ω₂Phoωtaαωαω−CiuaμPkuω·tαoωaμCqαquαdChrystaμCjpoxyCw₂sαω_Cxtrat₂−α·Cuhas₂ChoωtroμC₃orC
yopo·h₂πα·aμCuoμyπ₂rαzatαoωCo₃Ciαa·₂tyμ₂ω₂sCaωdCyh₂rπaμChoωdu·tαvαtyCjωhaω·₂π₂ωtQC 1

148 yhsvPbas₂dCor−aωα·C·o·rystaμCαωt₂−rat₂dCr₂dC₂παssαoωCaωdCωPtyp₂C·har−₂CtraωsportQC2022OCTXOC 0

147 nπpa·tCo₃Cxαd₂ChhaαωChh₂παstryCoωCqαthαuπCyraωsportCαωCrαx₂dCnoωâ��jμ₂·troωPhoωdu·tαω−Cuoμyπ₂rsQC 1

146 ftoπα·Cxtru·tur₂CjvaμuatαoωCo₃CxoμutαoωPuro·₂ss₂dCaPn“tCkαμπsCaωdCjμ₂·trα·aμCg₂havαorCo₃CaPn“tC
ykysQC2022OCTXOCVWTY 0

145 wobustChhaαωCf−−r₂−atαoωCo₃CqowPjωtropyCwα−αdCqadd₂rCuoμyπ₂rCαωCxoμutαoωQC 1

144 u₂r₃₂·tω₂ssCo₃Cth₂CπaαωP·haαωCaμα−ωπ₂ωtCαωCth₂C·oωβu−at₂dCpoμyπ₂rC₃αμπsCpr₂par₂dCbyCth₂C₃μoatαω−C
₃αμπCtraωs₃₂rCπ₂thodQC2022OCTUSOCUSVVST 1

143 zωrav₂μμαω−Cth₂Cwoμ₂Co₃Cjμ₂·troωCf··₂ptorsC₃orCth₂Czωαv₂rsaμCjωhaω·₂π₂ωtCo₃Chhar−₂CyraωsportCαωC
vuαωoαdPioωorPf··₂ptorCuoμyπ₂rsC₃orCmα−hPu₂r₃orπaω·₂CyraωsαstorsQCUUST]SV 1

142 f··urat₂Cparaπ₂trαzatαoωCr₂v₂aμαω−CaωC₂xtr₂π₂μyCμowCdαsord₂rCαωCpoμyπ₂rC₃α₂μdP₂₃₃₂·tCtraωsαstorsQC 0

141 jμ₂·tro·hroπα·CaωdCphotovoμtaα·Cprop₂rtα₂sCo₃Cb₂ωzothαadαazoμ₂Pbas₂dCdoωorPa··₂ptorC·oωβu−at₂dC
poμyπ₂rsCwαthCoμα−oKjthyμ₂ω₂C−μy·oμLCsαd₂C·haαωsQC2022OCTTSWVU 1

140 g₂ωzαπαdazoμoω₂Piαoxazαω₂Cuα−π₂ωtsPgas₂dChoωβu−at₂dCuoμyπ₂rsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tC
yraωsαstorQCUUSSU]Z

139 f·tαv₂CratrαxCkμ₂xαbμ₂Cx₂ωsoryCxyst₂πs_Crat₂rαaμsOCi₂sα−ωOCkabrα·atαoωOCaωdCnωt₂−ratαoωQCUTSSUXV 2

138 tr−aωα·Cm₂t₂roβuω·tαoωCyraωsαstorsQC 0
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137 xoμutαoωPpro·₂ss₂dCp₂rovsκαt₂C·rystaμsC₃orC₂μ₂·troωα·s_Crovαω−C₃orwardQC2022OCXOCTZSSPTZVV 1

136 roμ₂·uμarCzωαtαω−Cx₂tCnd₂ωtα₃α₂dChhara·t₂rαstα·CKCrzxnhCLCo₃Ctr−aωα·Ctpto₂μ₂·troωα·Crat₂rαaμsQC 2

135 hoπpμ₂xCπuμtαμ₂ω−thPs·aμ₂Cπorphoμo−yCαωCor−aωα·Cphotovoμtaα·sQC2022OC 1

134 tr−aωα·Cm₂t₂roβuω·tαoωCyraωsαstorsCgas₂dCoωCijuPiyyCnsoπ₂rsCaωdCuyhinPhmCUChCVCkCZQCUUSSUX] 0

133 uoμyπ₂rCthαωC₃αμπCtraωsαstorCvaporCs₂ωsorCaωaμysαsOCdrα₃tCsuppr₂ssαoωOCaωdCr₂spoωs₂CoptαπαzatαoωCvαaC
·αr·uαtCμ₂v₂μCstrat₂−yQC

132 kabrα·atαoωCo₃Chα−hμyC·oωdu·tαv₂C−raph₂ω₂Rt₂xtαμ₂ChybrαdC₂μ₂·trod₂sCvαaChotCpr₂ssαω−CaωdCth₂αrC
appμα·atαoωCasCpα₂zor₂sαstαv₂Cpr₂ssur₂Cs₂ωsorsQC2022OCTSOC]VYWP]VZY 0

131 xoμutαoωPpro·₂ss₂dCbαopoμyπ₂rCdα₂μ₂·trα·Cbas₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsC₃orCsustaαωabμ₂C
₂μ₂·troωα·sQC2022OC

130 {₂rtα·aμCαωt₂−ratαoω_CaCκ₂yC·oω·₂ptC₃orC₃utur₂C₃μ₂xαbμ₂CaωdCprαωt₂dC₂μ₂·troωα·sQC2022OCZOCSUVSSV

129 roμ₂·uμarCfrraω−₂π₂ωtChoωtroμCo₃C”T—g₂ωzothα₂ωo”VOUPb—”T—b₂ωzothαoph₂ω₂CKgygyLCvαaC
hhar−₂Pfssαst₂dCmydro−₂ωCgoωdQC 1

128 r₂dαuπCiαradα·aμChhara·t₂rOCxπaμμCmoμ₂CaωdCjμ₂·troωCw₂or−aωαzatαoωCjω₂r−α₂sCaωdCfπbαpoμarC
yraωsαstorsCαωCiα₃μuor₂ωoh₂t₂roμ₂sQC 1

127 r₂dαuπCiαradα·aμChhara·t₂rOCxπaμμCmoμ₂CaωdCjμ₂·troωCw₂or−aωαzatαoωCjω₂r−α₂sCaωdCfπbαpoμarC
yraωsαstorsCαωCiα₃μuor₂ωoh₂t₂roμ₂sQC

126 nroωKnnnLCiopaωtChouωt₂rαoωsCf₃₃₂·tCth₂Chhar−₂PyraωsportCurop₂rtα₂sCo₃CuoμyKyhαoph₂ω₂LCaωdC
uoμyKiαaμκoxythαoph₂ω₂LCi₂rαvatαv₂sQC 1

125 tr−aωα·CbαpoμarCtraωsαstorsQC2022OCYSYOCZSSPZSX 3

124 fC·oπpμ₂t₂C·oπpa·tCπod₂μC₃orCsαπuμatαoωCo₃Cor−aωα·C₂μ₂·troωα·Csyst₂πsQC2022OCTS[OCTSYXZW

123 paraPfzaquαωodαπ₂thaω₂Cbas₂dCquαωoαdaμCpoμyπ₂rsC₃orCoptoP₂μ₂·troωα·Cappμα·atαoωs_Cnπpa·tCo₃C
doωorCuωαtsCoωCoptoP₂μ₂·troωα·Cprop₂rtα₂sQC 0

122 mα−hPkr₂qu₂ω·yCtp₂ratαoωCo₃C{₂rtα·aμCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQCUUSTYYS 0

121 xαω−μ₂CftoπCx₂μ₂ωαuπCxubstαtutαoωPr₂dαat₂dCuPyyp₂Ciopαω−CαωCuoμythαoph₂ω₂sCtowardC
mα−hPu₂r₃orπaω·₂Ctr−aωα·Cjμ₂·troωα·sCaωdCyh₂rπo₂μ₂·trα·sQCUUSSSXV 2

120 roμ₂·uμarCua·καω−CaωdChhar−₂CyraωsportCg₂havαorsCo₃Cx₂πα·oωdu·tαω−Cuoμyπ₂rsCtv₂rCaC}αd₂C
y₂πp₂ratur₂Cwaω−₂QCUUSUWXY 1
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119 uhotoPnωdu·₂dChhar−₂Cyraωs₃₂rCo₃Ckuμμ₂r₂ω₂CaωdCsoωPkuμμ₂r₂ω₂Choωβu−at₂dCuoμyπ₂rCgμ₂ωdsCvαaCfbC
nωαtαoCjx·αt₂dPxtat₂Ciyωaπα·sQC 0

118 ωPyyp₂Choωβu−at₂dCuoμyπ₂rsCgas₂dCoωCaωCnωdaωdαoω₂Py₂rπαωat₂dCvuαωoαdaμCguαμdαω−Cgμo·κQC 1

117 jxpμoratαoωCo₃CfμκyμClroupCj₃₃₂·tsCoωCth₂Croμ₂·uμarCua·καω−Co₃CXOTXPiαsubstαtut₂dC
y₂trab₂ωzoporphyrαωsCtowardCj₃₃α·α₂ωtChhar−₂Pharrα₂rCyraωsportQC 0

116 kus₂dCthαoph₂ω₂Cbas₂dCπat₂rαaμsC₃orCor−aωα·CthαωP₃αμπCtraωsαstorsQC 1

115 zμtrahα−hCtωPhurr₂ωtCi₂ωsαtyCo₃Ctr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCka·αμαtat₂dCbyCroμ₂·uμarC
roωoμay₂rChrystaμsQCUUSUYVU 1

114 hoωdu·tαv₂C·oordαωatαoωCωaωosh₂₂ts_Cxaαμαω−CtoC₂μ₂·troωα·sOC₂ω₂r−yCstora−₂OCaωdC·ataμysαsQC2022OC
WZSOCUTWY]V 2

113 iακ₂topyrroμopyrroμ₂Cbas₂dCpoμyπ₂rsC₃orCωPtyp₂Cor−aωα·C₂μ₂·tro·h₂πα·aμCtraωsαstorsQC2020OC

112 xyωth₂sαsOChhara·t₂rαzatαoωOCaωdCkα₂μdPj₃₃₂·tCyraωsαstorCurop₂rtα₂sCo₃Csaphthaμ₂ω₂Ciααπαd₂Pgas₂dC
hoωβu−at₂dCuoμyπ₂rsCwαthCkμuorαω₂Phoωtaαωαω−Cgraω·h₂dCxαd₂ChhaαωsQC

111 saωo·oω₃αω₂dCsyωth₂sαsCo₃C·oωβu−at₂dCμadd₂rCpoμyπ₂rsQC

110 kμuoroPsubstαtut₂dCiuuPbαsthαoph₂ω₂C·oωβu−at₂dCpoμyπ₂rCwαthCazαd₂sCαωCth₂Csαd₂C·haαωsCasC
aπbαpoμarCs₂πα·oωdu·torCaωdCphotor₂sαstQC 0

109 vuaωtuπC·h₂πα·aμC·aμ·uμatαoωsCoωCπoμ₂·uμ₂sCwαthCdoωorPˇ�Pa··₂ptorCstru·tur₂sC₃orC₂₃₃α·α₂ωtCor−aωα·C
₃α₂μdC₂₃₃₂·tCtraωsαstorQC2022OC

108 w₂·₂ωtCfdvaω·₂sCαωCw₂aμαzαω−Cmα−hμyCfμα−ω₂dCtr−aωα·Cx₂πα·oωdu·torsCbyCxoμutαoωPuro·₂ssαω−C
fpproa·h₂sQCUUSSZXU 2

107 i₂t₂·tαoωCo₃C·o·oyμCsar·osαω₂Cutαμαzαω−CaωC₂xt₂ωd₂dP−at₂Ptyp₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorC
₃uω·tαoωaμαz₂dCwαthCaC·opp₂rKnnLPdαpα·oμyμaπαω₂C·oπpμ₂xQC 0

106 mowCtoCr₂portCaωdCb₂ω·hπarκC₂π₂r−αω−C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2022OCXOCWTYPWUV 11

105 g₂yoωdCth₂CUiCkα₂μdPj₃₃₂·tChhar−₂CyraωsportCuaradα−πCαωCroμ₂·uμarCyhαωPkαμπCyraωsαstorsQCUUSSXWZ

104 yh₂Cwadα·aμCfωαoωOCiαaωαoωCaωdCjμ₂·troωCyraωsportCurop₂rtα₂sCo₃Cy₂traαodot₂traazap₂ωta·₂ω₂QC

103 w₂·₂ωtCtr₂ωdsCαωCs₂μ₂·tαoωCo₃CsπaμμCπoμ₂·uμ₂sC₃orCtkjyCappμα·atαoωs_CfCπαωαCr₂vα₂wQC2022OC

102 hapturαω−Cth₂Cuhas₂Cyraωs₃orπatαoωCaωdCyh₂rπaμCg₂havαorCo₃CuKsinUtiPyULCwαthCnωCxαtuClrazαω−C
nω·αd₂ω·₂C}f‘xQC2022OCXXOCZUZVPZU[V 1
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101 uroto·oμC₃orCrapαdCsyωth₂sαsCo₃Chα−hPp₂r₃orπaω·₂CaπbαpoμarCs₂πα·oωdu·tαω−Cpoμyπ₂rsCusαω−CaωC
aμμPhâ��mPa·tαvatαoω´ strat₂−yQC2022OCVOCTSTYXS 1

100 fωCαωt₂rπ₂dαat₂Cπod₂μC₃orC₃αttαω−Ctrαpμ₂tâ��trαpμ₂tCaωωαhαμatαoωCαωCphosphor₂s·₂ωtCor−aωα·Cμα−htC
₂παttαω−Cdαod₂Cπat₂rαaμsQC2022OCTVUOCS]XXST 0

99 gr₂w₂rsâ��Csp₂ωtC−raαωCKgxlLPbas₂dC−r₂₂ωCdα₂μ₂·trα·Cπat₂rαaμsC₃orCμowPvoμta−₂Cop₂ratαω−C
soμutαoωPpro·₂ss₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC 0

98 hhara·t₂rαstα·sCo₃Chy·μα·Cyrαaryμaπαω₂Cm₂xaπ₂rsCaωdCfppμα·atαoωCtoCtr−aωα·Ckα₂μdCj₃₃₂·tCyraωsαstorQC
2022OCZ[OCTVVPTVZ 0

97 houωt₂r₃₂αtCi₂t₂·tαoωCaωdCur₂v₂ωtαoωCαωCfddαtαv₂Craωu₃a·turαω−Cbas₂dCoωCzωαqu₂Cnd₂ωtα₃α·atαoωCo₃C
tptα·aμCkαω−₂rprαωtsCo₃Curαωt₂dCxtru·tur₂sQC2022OCTPT 0

96 i₂sα−ωCo₃CpμaωarPzα−za−Cs₂πα·oωdu·tαω−Cpoμyπ₂rsCtoC·oωtroμC·haαωCorα₂ωtatαoωCaωdC₂μ₂·troωα·C
stru·tur₂C₃orCor−aωα·Cphotovoμtaα·sQC 0

95 s₂wCs₂παPμadd₂rCpoμyπ₂rsC₃orCaπbαpoμarCor−aωα·Cμα−htP₂παttαω−CtraωsαstorsQC 0

94 tUCaωdCmUtCgarrα₂rPgas₂dCmα−hCw₂μαabαμαtyCaωdCxtabαμαtyCzsαω−Cuoμyt₂tra₃μuoro₂thyμ₂ω₂CuassαvatαoωC
qay₂rC₃orCxoμutαoωCuro·₂ss₂dCnωdαuπCtxαd₂CyhαωCkαμπCyraωsαstorsQC2022OCTSOCYWUPYW[ 0

93 r₂·haωα·aμCprop₂rtα₂sCaωdCstru·tur₂sCuωd₂rCth₂Cd₂₃orπatαoωCo₃Cthαoph₂ω₂C·opoμyπ₂rsCwαthC·y·μα·C
sαμoxaω₂CuωαtsQC 0

92 zμtravαoμ₂tCuhotod₂t₂·torsCgas₂dCoωCuoμyπ₂rCrα·rowαr₂CfrraysCtowardC}₂arabμ₂Cr₂dα·aμCi₂vα·₂sQC
2022OCTWOCWTUXZPWTUYV 0

91 kμuorαωat₂dCg₂ωzothαadαazoμ₂Pbas₂dCpoμyπ₂rsCwαthC·haμ·o−₂ωoph₂ω₂sC₃orCor−aωα·C₃α₂μdP₂₃₃₂·tC
traωsαstorsQC2022OCTSYYW] 0

90 nω₃μu₂ω·₂Co₃Cxαd₂ChhaαωCnωt₂rdα−αtatαoωCoωCxtraαωCaωdChhar−₂CrobαμαtyCo₃CuμaωarC
nωda·₂ωodαthαoph₂ω₂Chopoμyπ₂rsQC 0

89 kμuorαωat₂dCfμ·ohoμPuro·₂ss₂dCsPyyp₂Ctr−aωα·Cjμ₂·tro·h₂πα·aμCyraωsαstorCwαthCmα−hCu₂r₃orπaω·₂C
aωdCjωhaω·₂dCxtabαμαtyQC2022OCTWOCWVX[YPWVX]Y 2

88 jdαbμ₂Ciα₂μ₂·trα·Choπposαt₂C₃orCth₂Cjωhaω·₂π₂ωtCo₃Cu₂r₃orπaω·₂CaωdCjμ₂·troπ₂·haωα·aμCxtabαμαtyC
o₃Cj·oPkrα₂ωdμyCkμ₂xαbμ₂Ctr−aωα·CyraωsαstorsQC 0

87 tp₂ratαoωCvoμta−₂CaωdCαμμuπαωatαoωCαωt₂ωsαtyCd₂p₂ωd₂ωtCspa·₂P·har−₂Cμαπαt₂dC·urr₂ωtC·oωdu·tαoωsC
αωCv₂rtα·aμCor−aωα·CphototraωsαstorsCbas₂dCoωChuu·RhYSCh₂t₂roβuω·tαoωCaωdC−raph₂ω₂QC2022OCTUTOCTUVXST 0

86 x₂qu₂ωtαaμPywα·₂Piopαω−Cfpproa·hCtowardCxyω₂r−αstα·CtptαπαzatαoωCo₃Charrα₂rChoω·₂ωtratαoωCaωdC
robαμαtyCαωCyhαoph₂ω₂Pgas₂dCuoμyπ₂rsQC 0

85 nπpa·tCo₃CuμaωarCaωdC{₂rtα·aμCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCoωCkμ₂xαbμ₂Cjμ₂·troωα·sQCUUSW[SW 2

84 mα−hCu₂r₃orπaω·₂CxoμutαoωCuro·₂ss₂dCωPyyp₂CtykysCthrou−hCxur₃a·₂Cjω−αω₂₂r₂dCkâ��kCnωt₂ra·tαoωsC
zsαω−Cfsyππ₂trα·Cxαμα·oωCuhthaμo·yaωαω₂sQCUUSSY]Y 0
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83 fddαtαoωCo₃CqowProμ₂·uμarP}₂α−htCgat·h₂sCjωhaω·₂sChhar−₂PyraωsportCurop₂rtα₂sCo₃CωPyyp₂C
uoμyπ₂rCx₂πα·oωdu·torsQC 0

82 i₂v₂μopπ₂ωtCaωdChhara·t₂rαzatαoωCo₃CxoμutαoωPuro·₂ssabμ₂Ciαthα₂ωo”VOUPCbCC_CUâ��OVâ��PCdC—thαoph₂ω₂sC
i₂rαvatαv₂sCwαthC{arαousCjωdP·app₂dClroupsC₃orCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2022OC[ZOC 0

81 fzuμ₂ω₂CjωdPhapp₂dCTOVOWPyhαadαazoμ₂CasCaωCωPyyp₂Ctr−aωα·Cx₂πα·oωdu·torCwαthCaC
m₂rrαω−boω₂â��grα·κworκChoop₂ratαv₂CUiCqay₂r₂dCxtru·tur₂QC 1

80 mostâ��−u₂stCπoμ₂·uμarCdopαω−C−uαd₂C₃orC₂παssαv₂Cor−aωα·Cs₂πα·oωdu·torC·rystaμsQC 1

79 xαd₂P·haαωCtorsαoωaμCdyωaπα·sCstroω−μyCαω₃μu₂ω·₂C·har−₂CtraωsportCαωCor−aωα·Cs₂πα·oωdu·torsQC 1

78 lrowthOCstru·tur₂CaωdCt₂πpμatαω−Co₃Caωthradαthαoph₂ω₂CaωdCαtsC˛†Pπ₂thyμthαoμat₂dCd₂rαvatαv₂QC 1

77 tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC2022OCTSZPTU] 0

76 xyω₂r−αstα·C·ataμysαsC₃orCth₂Csyωth₂sαsCo₃Cs₂πα·oωdu·tαω−Cpoμyπ₂rsQC 0

75 xtru·turaμPkuω·tαoωaμCurop₂rtα₂sCo₃Cfsyππ₂trα·CkμuoroPfμκoxyCxubstαtut₂dCg₂ωzothαadαazoμ₂C
moπopoμyπ₂rsCwαthCkμaωκ₂dChhaμ·o−₂ωPgas₂dCm₂t₂ro·y·μ₂sQCUUSSZVT 0

74 xωPgas₂dCu₂rovsκαt₂Cmaμαd₂sC₃orCjμ₂·troωα·Ci₂vα·₂sQCUUSVZW] 0

73 zωrav₂μαω−Cth₂Cnπpμα·atαoωsCo₃Cra·roπoμ₂·uμarCtrα₂ωtatαoωCoωCth₂CuμaωarCaωdC{₂rtα·aμChhar−₂C
yraωsportCαωCtr−aωα·Cjμ₂·troωα·Ci₂vα·₂sQC 0

72 kα₂μdPαωdu·₂dCπodα₃α·atαoωCo₃Cth₂C₂μ₂·troωα·Cstru·tur₂CαωCgygyPbas₂dCor−aωα·CthαωC₃αμπsCobs₂rv₂dCbyC
sj‘fkxCsp₂·tros·opyQC2022OCTUTOCT[VXSV 0

71 zωαv₂rsaμChoω·₂ptC₃orCgrα−htOCtr−aωα·OCxoμαdPxtat₂Cjπαtt₂rsPiopαω−Co₃CxπaμμProμ₂·uμ₂Cnoωα·CnsoμatαoωC
qattα·₂sCwαthCkwjyCf··₂ptorsQC2022OCTWWOCT]][TPT]][] 0

70 yh₂C₂₃₃₂·tCo₃Csubstrat₂C·urvatur₂CoωC·apa·αtaω·₂CaωdCtraωs₃₂rC·hara·t₂rαstα·sC₃orCthαωC₃αμπC
traωsαstorsCoωCth₂Csur₃a·₂Co₃Csph₂r₂sQC2022OCTVUOCTZWXSU 0

69 nπprovαω−CtkkPxtat₂CgαasPxtr₂ssCxtabαμαtyCαωCmα−hProbαμαtyChoωβu−at₂dCuoμyπ₂rCyraωsαstorsCwαthCaωC
fωtαPxoμv₂ωtCyr₂atπ₂ωtQCUUSXVZZ 1

68 s₂arPnω₃rar₂dCf−−r₂−atαoωPnωdu·₂dCjπαssαoωCquπαωo−₂ωsC₃orCnωC{αvoCyh₂raωostα·sCo₃Cfμzh₂απ₂râ��sC
iαs₂as₂QC 0

67 w₂soωaωtCy₂ωd₂rC‘PrayCx·att₂rαω−Co₃Ctr−aωα·Cx₂πα·oωdu·torsQC 0

66 w₂·₂ωtCadvaω·₂sCαωCUiCor−aωα·â��αωor−aωα·Ch₂t₂rostru·tur₂sC₃orC₂μ₂·troωα·sCaωdCopto₂μ₂·troωα·sQC 0
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65 s₂arPnω₃rar₂dCf−−r₂−atαoωPnωdu·₂dCjπαssαoωCquπαωo−₂ωsC₃orCnωC{αvoCyh₂raωostα·sCo₃Cfμzh₂απ₂râ��sC
iαs₂as₂QC 0

64 qowP{oμta−₂Ctr−aωα·CyraωsαstorsCwαthCharrα₂rCrobαμαtα₂sCov₂rCTSC·πU{â��Usâ��TCzsαω−CxαxPgraω·h₂dC
tr−aωα·Cfzαd₂QC 0

63 jμastα·Cor−aωα·Cs₂πα·oωdu·tαω−Csαω−μ₂C·rystaμsC₃orCdurabμ₂CaμμP₃μ₂xαbμ₂C₃α₂μdP₂₃₃₂·tCtraωsαstors_C
αωsα−htsCαωtoCb₂ωdαω−Cπ₂·haωαsπQC 0

62 noωα·CμαquαdC−at₂dCuωαpoμarCαωv₂rt₂rsCwαthCtuωabμ₂Cswαt·hαω−Cvoμta−₂CaωdC₂x·₂μμ₂ωtCωoαs₂Cπar−αωQC 0

61 nω₃μu₂ω·₂Co₃Cth₂C·ooμαω−Crat₂CαωCaωω₂aμαω−CpostPtr₂atπ₂ωtCoωCsπaμμCπoμ₂·uμ₂CwαthCsαμoxaω₂Csαd₂C
·haαωsC₃orCsoμutαoωPpro·₂ss₂dCor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsQC2023OCUTSOCTTTSWS 0

60 xyωth₂sαsCo₃Cthα₂ωo”VOWP·—Cpyrroμ₂PWOYPdαoω₂Pbas₂dCsπaμμCπoμ₂·uμ₂sC₃orCappμα·atαoωCαωCor−aωα·C
thαωP₃αμπCtraωsαstorsQC2023OCUTSOCTTS]YW 0

59 xtudyCo₃CaπbαpoμarCprop₂rtα₂sCo₃Cor−aωα·Pαωor−aωα·ChmVsmVubnVCp₂rovsκαt₂C₃orCv₂rtα·aμC₃α₂μdC₂₃₃₂·tC
traωsαstorQC 0

58 myp₂rbraω·h₂dCiακ₂topyrroμopyrroμ₂Pbas₂dCuoμyπ₂rsChoωstru·t₂dCvαaCqαω₂arCxαd₂PhhaαωsCtowardsC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC 0

57 tr−aωα·Cyh₂rπo₂μ₂·trα·Crat₂rαaμs_Csα·h₂Cmarv₂st₂rCo₃Cyh₂rπaμCjω₂r−yQCUUTSZZS 0

56 qadd₂rPqακ₂Ciα₃μuoroαωda·₂ωodαthαoph₂ω₂PWO]Pdαoω₂Ci₂rαvatαv₂_CfCs₂wCf··₂ptorCxyst₂πC₃orC
mα−hProbαμαtyCωPyyp₂Cuoμyπ₂rCx₂πα·oωdu·torsQCUUTS[WY 0

55 f−−r₂−atαoωCg₂havαorCaωdCjμ₂·trα·aμCu₂r₃orπaω·₂ChoωtroμCo₃Cnsoαωdα−oPgas₂dChoωβu−at₂dCuoμyπ₂rsC
vαaCharbosαμaω₂Cxαd₂ChhaαωCjω−αω₂₂rαω−QC2022OCXXOCTSV[XPTSV]W 1

54 xtroω−Cra−ω₂tα·Ckα₂μdCfωω₂aμαω−C₃orCnπprov₂dCuhthaμo·yaωαω₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsQCUUSYZ]U 0

53 yαπ₂Pi₂p₂ωd₂ωtChhar−₂Charrα₂rCyraωsportCwαthCmaμμCj₃₃₂·tCαωCtr−aωα·Cx₂πα·oωdu·torsC₃orCqaω−₂vαωC
aωdCsoωPqaω−₂vαωCxyst₂πsQC2022OCTUOCWWTW 0

52 zωαdαr₂·tαoωaμμyCfμα−ω₂dCioωorâ��f··₂ptorCx₂πα·oωdu·tαω−Cuoμyπ₂rsCαωCkμoatαω−CkαμπsC₃orC
mα−hPu₂r₃orπaω·₂CzωαpoμarCωCPhhaωω₂μCtr−aωα·CyraωsαstorsQCUUSTSWV 0

51 roduμatαω−Chhar−₂CyraωsportC₃roπCyh₂rπaμμyCf·tαvat₂dCtoCâ��gaωdPqακ₂â��Cyhrou−hCnωt₂r₃a·αaμC
gottoπPzpCgαωdαω−ChapabαμαtyCo₃Cgαμay₂rCuoμyπ₂rCiα₂μ₂·trα·sQCUUTTZWU 0

50 saphthaμαπαd₂Pgas₂dCViCtr−aωα·Cx₂πα·oωdu·tors_Cxyωth₂sαsCaωdCfppμα·atαoωCasC
uhotoPjμ₂·tro·ataμystsC₃orCtr−aωα·Ciy₂sCi₂−radatαoωCaωdC}at₂rCxpμαttαω−QCUUSSVV] 0

49 jωhaω·₂dCωPtyp₂Cth₂rπo₂μ₂·trα·Cp₂r₃orπaω·₂Co₃C·oωβu−at₂dCpoμyπ₂rsCbas₂dCoωCaωC
αωdaωdαoω₂Pt₂rπαωat₂dCquαωoαdaμCuωαtCthrou−hC·oπoωoπ₂rCoptαπαzatαoωQC 0

48 jωhaω·₂dCxoμv₂ωtCaωdCyh₂rπaμCxtabαμαtyCαωChrossPqαωκabμ₂Choωβu−at₂dCxtatαstα·aμChopoμyπ₂rsC₃orC
tr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC 0
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47 y₂traπ₂thyμaππoωαuπCnodαd₂Cfddαtαv₂C₃orCjωhaω·αω−Cth₂Chhar−₂Charrα₂rCrobαμαtα₂sCo₃C
iακ₂topyrroμopyrroμ₂Pgas₂dChoωβu−at₂dCuoμyπ₂rCαωCfπbαpoμarCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsQC 0

46 zω·ov₂r₂dCj₃₃₂·tsCo₃Cthα₂ωo”UOVPb—thαoph₂ω₂Cxubstru·tur₂CαωCaCy₂trathα₂ωoa·₂ω₂Cga·κboω₂_C
w₂or−aωαzatαoωCjω₂r−yCaωdCnωt₂rπoμ₂·uμarCnωt₂ra·tαoωQC 0

45 w₂s₂ar·hCuro−r₂ssCαωCωPtyp₂Ctr−aωα·Cx₂πα·oωdu·tαω−Crat₂rαaμsCgas₂dCoωCfπαd₂sCorCnπαd₂sQC2022OC
[SOCTYSS 0

44 qar−₂Cyraωs·oωdu·taω·₂Co₃Cjμ₂·tro·h₂πα·aμCyraωsαstorsCgas₂dCoωCkμuorαωat₂dCioωorâ��f··₂ptorC
hoωβu−at₂dCuoμyπ₂rsQC2023OCTXOCTYU]PTYV[ 0

43 mα−hμyChrystaμμαω₂Cwubr₂ω₂Cqα−htPjπαttαω−Ciαod₂sCwαthCjpαtaxαaμClrowthQCUUTVZY[ 0

42 ˇ�Pjxt₂ωd₂dCuyrroμ₂Pkus₂dCm₂t₂ropαω₂_Cxyωth₂sαsOCurop₂rtα₂sOCaωdCfppμα·atαoωCαωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC 1

41 yhαrdChrystaμμαω₂CkorπCo₃CuKsinUtiPyULCwαthCuroωouω·₂dCjωdPoωCy₂xtur₂QCTWSPTWY 0

40
qαπαt₂dCxtabαμαtyCo₃CYOTVPgαsKtrαKαsopropyμLsαμyμ₂thyωyμLp₂ωta·₂ω₂CupoωCtω₂Pjμ₂·troωCtxαdatαoω_C
jμ₂·tro·h₂πα·aμμyCnωdu·₂dCKWCNCULChy·μoaddαtαoωCb₂tw₂₂ωCaωCfμκyωyμPxubstαtut₂dCf·₂ω₂CaωdCntsC
wadα·aμChatαoωQC

0

39 xpa·₂rCq₂ω−thCj₃₃₂·tCo₃CyrαbutyμsαμyμPy₂rπαωat₂dCxαd₂ChhaαωsCoωCth₂Curop₂rtα₂sCo₃C
uoμyKdακ₂topyrroμopyrroμ₂PaμtPt₂rthαoph₂ω₂LsQC 0

38 ˇ�Pjxt₂ωd₂dCuyrroμ₂Pkus₂dCm₂t₂ropαω₂_Cxyωth₂sαsOCurop₂rtα₂sOCaωdCfppμα·atαoωCαωCtr−aωα·C
kα₂μdPj₃₃₂·tCyraωsαstorsQC 0

37 yraωsπαssαoωPbas₂dChhar−₂CroduμatαoωCrα·ros·opyCoωChoωβu−at₂dCuoμyπ₂rCgμ₂ωdCkα₂μdPj₃₃₂·tC
yraωsαstorsQC 0

36 jωhaω·₂dCsαtrα·Ctxαd₂Cx₂ωsαω−Cu₂r₃orπaω·₂Co₃Choωβu−at₂dCuoμyπ₂rCkαμπsCthrou−hCnω·orporatαoωCo₃C
lraphαtα·CharboωCsαtrαd₂QC2023OCUWOCTTX[ 0

35 w₂·₂ωtCfdvaω·₂sCαωCgoroωPhoωtaαωαω−Cf·₂ω₂s_Cxyωth₂sαsOCurop₂rtα₂sOCaωdCtpto₂μ₂·troωα·C
fppμα·atαoωsQC 0

34 kμ₂xαbμ₂Cor−aωα·C₃α₂μdP₂₃₃₂·tCtraωsαstorsPbas₂dCbαos₂ωsors_Cpro−r₂ssCaωdCp₂rsp₂·tαv₂sQC 0

33 yh₂Cjπ₂r−₂ω·₂Co₃Câ��w₂doxCuoμyπ₂rsâ��CαωCth₂Ckα₂μdCo₃Cjω₂r−yPxtora−₂Cfppμα·atαoωsCMQC2023OCTPTX 0

32 fCω₂wCdαthα₂ωo”VOUPb_UdOVdPd—thαoph₂ω₂Cd₂rαvatαv₂C₃orChα−hCp₂r₃orπaω·₂Csαω−μ₂C·rystaμCor−aωα·C
₃α₂μdP₂₃₃₂·tCtraωsαstorsCaωdCz{Ps₂ωsαtαv₂CphototraωsαstorsQC2023OCTVOCTTZSYPTTZTT 0

31 hoπbαω₂dC₂xp₂rαπ₂ωtaμCaωdCth₂or₂tα·aμCstudα₂sCo₃C·oω₃orπatαoωaμμyCdαv₂rs₂C
KthαoLs₂πα·arbazoω₂Pbas₂dCs₂πα·oωdu·tαω−Cπat₂rαaμsQC2023OCUXOCUTVVPUTWV 0

30 qar−₂Cfr₂aCkμ₂xαbμ₂Ctr−aωα·Ckα₂μdP₂₃₃₂·tCyraωsαstorCkabrα·atαoωQC2023OCWZPYY 0
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29 ra·hαω₂Cμ₂arωαω−Cbas₂dC·har−₂CπobαμαtyCpr₂dα·tαoωC₃orCor−aωα·Cs₂πα·oωdu·torsQC2023OCTX[OCS]WTSU 0

28 fCsαπpμ₂Cμαtho−raphyP₃r₂₂Capproa·hC₃orCth₂C₃abrα·atαoωCo₃CtopP·oωta·tCtkjysCwαthCsubPπα·roπ₂t₂rC
·haωω₂μCμ₂ω−thQC2023OCTSY[T] 0

27 tv₂rμapC·oω·₂ωtratαoωC−₂ω₂rat₂sCoptαπuπCd₂vα·₂Cp₂r₃orπaω·₂C₃orCiuuPbas₂dC·oωβu−at₂dC
poμyπ₂rsQC2023OCTTZOCTSYZZ] 0

26 xyωth₂sαsOCuhotophysα·aμCprop₂rtα₂sCaωdCtkjyCappμα·atαoωCo₃Cthα₂ωothαoph₂ω₂CaωdCb₂ωzothαadαazoμ₂C
bas₂dCioωorPˇ�Pf··₂ptorPˇ�CKiPˇ�CPfPˇ�LCtyp₂C·oωβu−at₂dCpoμyπ₂rsQC2023OCT]TOCTTUSU[ 0

25 xo₃tCkαb₂rCjμ₂·troωα·sCgas₂dCoωCx₂πα·oωdu·tαω−Cuoμyπ₂rQC 1

24 roμ₂·uμarCdopαω−Cprαω·αpμ₂sCαωCor−aωα·C₂μ₂·troωα·s_C₃uωdaπ₂ωtaμsCaωdCr₂·₂ωtCpro−r₂ssQC2023OCYUOCxjS[SV 0

23 nωtrαωsα·aμμyCxtr₂t·habμ₂Cuoμyπ₂rCx₂πα·oωdu·torsCwαthCloodCiu·tαμαtyCaωdCmα−hChhar−₂CrobαμαtyC
throu−hCw₂du·αω−Cth₂Ch₂ωtraμCxyππ₂tryCo₃Cth₂Choωβu−at₂dCga·κboω₂CzωαtsQCUUS][]Y 0

22 mα−hPu₂r₃orπaω·₂Ctr−aωα·Cxour·₂Plat₂dCyraωsαstorsCjωabμ₂dCbyCth₂CnωdαuπPyαωC
txαd₂â��iακ₂topyrroμopyrroμ₂Cuoμyπ₂rCnωt₂r₃a·₂QC2023OCTXOCTS]T[PTS]UX 0

21 u₂rαph₂ryCkusαoωCxtrat₂−yCo₃CaCharbazoμ₂Pgas₂dCra·ro·y·μ₂CtowardChopμaωarCsPm₂t₂ro·y·μoar₂ω₂C
₃orCmα−hProbαμαtyCxαω−μ₂PhrystaμCyraωsαstorsQC 0

20 zωαv₂rsaμμyCjxhaustαv₂Cl₂ω₂ratαoωCo₃Croμ₂·uμarCxtru·tur₂sCaωdCur₂dα·tαoωCo₃Cyh₂αrCjμ₂·troωα·Cxtat₂sC
zsαω−Cra·hαω₂Cq₂arωαω−C₃orCsPtyp₂Ctr−aωα·CyraωsαstorCrat₂rαaμsQC2023OCT[OC 0

19 j₃₃₂·tsCo₃Chhar−₂CyrapsCoωCmyst₂r₂sαsCαωCtr−aωα·Ckα₂μdPj₃₃₂·tCyraωsαstorsCaωdCyh₂αrChhar−₂CyrapC
haus₂CfωaμysαsCthrou−hChausaμCnω₃₂r₂ω·₂Cy₂·hωαqu₂sQC2023OCUVOCUUYX 0

18
j₃₃₂·tsCo₃Ciα₃₃₂r₂ωtCq₂ω−thsCo₃Ctμα−oCKjthyμ₂ω₂Clμy·oμLCxαd₂ChhaαωsCoωCth₂Cjμ₂·tro·hroπα·CaωdC
uhotovoμtaα·Curop₂rtα₂sCo₃Cg₂ωzothαadαazoμ₂Pgas₂dCioωorPf··₂ptorChoωβu−at₂dCuoμyπ₂rsQC2023OC
U[OCUSXY

1

17 y₂πp₂ratur₂Pαωdu·₂dCtraωs₃orπatαoωCb₂tw₂₂ωCμay₂r₂dCh₂rrαω−boω₂CpoμyπorphsCαωCπoμ₂·uμarC
bαμay₂rCor−aωα·Cs₂πα·oωdu·torsQC2023OCZOC 0

16 rassCtraωsportCo₃CnωCatoπsCaωdCstru·turaμCtraωs₃orπatαoωCo₃CaωCnωRxαKTTTLCsur₃a·₂Cαωdu·₂dCbyC
uyhifCadsorptαoωQC2023OC[UOCZTUPZT[ 0

15 iακ₂topyrroμopyrroμ₂Pbas₂dChoωβu−at₂dCuoμyπ₂rsCasCw₂pr₂s₂ωtatαv₂Cx₂πα·oωdu·torsC₃orC
mα−hPu₂r₃orπaω·₂Ctr−aωα·CyhαωPkαμπCyraωsαstorsCaωdChαr·uαtsQC 0

14 iyωaπα·Ciαsord₂rCirαv₂sCjx·αtoωCiyωaπα·sCαωCiακ₂topyrroμopyrroμ₂â��yhαoph₂ω₂Phoωtaαωαω−C
roμ₂·uμarChrystaμsQC2023OCTUZOCXXT]PXXVU 0

13 kμ₂xαbμ₂CaωdCqar−₂Par₂aC‘PrayCi₂t₂·torsQC2023OCUZTPU[Y 0

12 wα·hardsoωC·oωstaωtCaωdC·hara·t₂rαstα·sCo₃Cp₂ωta·₂ω₂Cor−aωα·CpμaωarCx·hottκyCdαod₂QC2023OCZZTOCTV][SS 0
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11 hh₂πα·aμCi₂₃₂·tsCaωdCjω₂r−₂tα·Ciαsord₂rCnπpa·tCth₂Cjω₂r−yPq₂v₂μCfμα−ωπ₂ωtCo₃Ckuω·tαoωaμαz₂dC
m₂xaazatrαph₂ωyμ₂ω₂CyhαωCkαμπsQC 0

10 yh₂or₂tα·aμCstudyCo₃Cth₂Ctuωαω−Croμ₂Co₃C˛†Pπ₂thyμthαoCorC˛†Pπ₂thyμs₂μ₂ωyμCoωCth₂C·har−₂PtraωsportC
prop₂rtα₂sCo₃Ca·₂ω₂dαthαoph₂ω₂sCd₂rαvatαv₂sQC2023OCUXOCTSVTVPTSVUW 0

9 w₂·₂ωtCw₂s₂ar·hCuro−r₂ssCαωCnωdoph₂ωαω₂Pgas₂dPkuω·tαoωaμCrat₂rαaμs_Ci₂sα−ωOCxyωth₂sαsOCaωdC
tpto₂μ₂·troωα·Cfppμα·atαoωsQC2023OCTYOCUWZW 0

8 nπprovαω−Cjωvαroωπ₂ωtaμCaωdCtp₂ratαoωaμCxtabαμαtyCo₃Cuoμyπ₂rCkα₂μdPj₃₃₂·tCyraωsαstorsCbyCiopαω−C
wαthCy₂traωαtro₃μuor₂ωoω₂QC2023OCTXOCT]U]SPT]U]] 0

7 ruμtαpoμaroωChoπpμ₂x₂sCαωChoωdu·tαω−Cuoμyπ₂rs_Cyh₂Cnπportaω·₂Co₃Cmoμ₂â��moμ₂Cw₂puμsαoωCαωC
hhar−₂Ci₂μo·aμαzatαoωQC2023OCTUZOCYWTWPYWUW 0

6 iαsord₂r₂dCuhas₂Pfssαst₂dClrowthCo₃Ctr−aωα·Cx₂πα·oωdu·torChrystaμsCoωCx₂μ₃Pfss₂πbμ₂dC
roωoμay₂rCy₂πpμat₂sQC2023OCTXOCT[TWWPT[TXU 0

5 ur₂·αs₂ChoωtroμCo₃Cth₂Croμ₂·uμarCfrraω−₂π₂ωtCo₃Ctr−aωα·Cx₂πα·oωdu·torsC₃orCmα−hChhar−₂Charrα₂rC
robαμαtyQC2023OCTWOCVWYTPVWYZ 0

4 jvoμutαoωCo₃Cq₂ω−thPi₂p₂ωd₂ωtCurop₂rtα₂sCo₃Ciαs·r₂t₂CωPyyp₂Ctμα−oπ₂rsCur₂par₂dCvαaCx·aμabμ₂C
iαr₂·tCfryμatαoωQC 0

3 yh₂Cxyω₂r−αstα·Cj₃₃₂·tCo₃Curo·₂ssαω−Cxoμv₂ωtsCoωCra−ω₂tα·CraωαpuμatαoωCo₃Ctrα₂ωtatαoωaμCtrd₂rCaωdC
harrα₂rCyraωsportCo₃Cth₂Cx₂πα·oωdu·tαω−Cuoμyπ₂rsQC 0

2 lraph₂ω₂Ctxαd₂_Cp₂yCtoCj₃₃α·α₂ωtChhar−₂Cjxtra·tαoωCaωdCxuppr₂ssαoωCo₃Cuoμaroωα·CyraωsportCαωC
mybrαdsCwαthCuoμyCKVPh₂xyμthαoph₂ω₂LCsaωopartα·μ₂sQC 0

1 wapαdCx₂μ₃Pfss₂πbμyCuro·₂ssCatCfαrR}at₂rChoω₃αω₂dCnωt₂r₃a·₂C₃orCmα−hμyCfμα−ω₂dChrystaμμαω₂C
uoμyπ₂rα·Cx₂πα·oωdu·torCkαμπsQC 0
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