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617 xitrogγnSβopγβFm‘nsFtoFγnh−nαγFthγFpowγrFαonvγrsionFγηηiαiγnαyFoηFpγrovskitγFsol−rFαγllsFvi−F
surη−αγFp−ssiv−tionTF2020RFbYXRFW[Zbca 11

616 omγrgingF”rγnβsFinFx−noα−rffonSl−sγβFm−rβiov−sαul−rFkppliα−tionsTF2020RFYRFWcVVXVb 5

615 qlowingFphotoluminγsαγnγFinFα−rffonSff−sγβFn−noβotsdFαurrγntFst−tγF−nβFηuturγFpγrspγαtivγsTF2020RF
[[RFba]cSbacX 10

614 ”un−fflγFzhotoluminγsαγnαγFoηFm−rffonFnotsFusγβFηorFromogγnγousFqluαosγF“γnsingFkss−yTF2020RF
W[cRFWVa[bV 3

613 ”uningFrywyF−nβFv–wyFoηFthrγγFrγgionFN–—RF—isF−nβFs’OFphotoluminγsαγntFnitrogγnFβopγβF
gr−phγnγFqu−ntumFβotsFηorFphotoβγgr−β−tionFoηFmγthylγnγFffluγTF2020RFWXbRFWWVbb] 28

612 yptiα−lFpropγrtiγsF−nβFzγt−Fpotγnti−lFoηFα−rffonFqu−ntumFβotsFNm‘nsOFβispγrsγβFnγm−tiαFliquiβF
αryst−lFZiSFhγptylSZSffiphγnylα−rffonitrilγFNamlOTF2020RFWV[RFWVcbZc 11

611 nγvγlopmγntFoηF−F”hγrmorγsponsivγFzolymγriαFmompositγFpilmF–singFmrossSvinkγβF˛†SmyαloβγxtrinF
omffγββγβFwithFm−rffonF‘u−ntumFnotsF−sF−F”r−nsβγrm−lFnrugFm−rriγrTTF2020RFYRFYXb[SYXcY 7

610 prS’γsponsivγFryffriβFtutγFm−rffonFnotSmottonFz−tαhTF2020RFbRFaYcZSaZVX 9

609 oαoSηriγnβlyF−nβFsust−in−fflγFsynthγsisFoηFffioαomp−tifflγFn−nom−tγri−lsFηorFβi−gnostiαFim−gingdF
αurrγntFαh−llγngγsF−nβFηuturγFpγrspγαtivγsTF2020RFXXRFX]]XSX]ba 17

608 xγwFsmmunosγnsingSpluorγsαγnαγFnγtγαtionFoηF”umorFw−rkγrFmytokγr−tinSWcFpr−gmγntFNm²p’kF
XWSWOF—i−Fm−rffonF‘u−ntumFnotsUÖinαFyxiβγFx−noαompositγTF2020RFW[RFWX 12

607 vuminγsαγntFα−rffonFβotsFofft−inγβFηromFpolymγriαFw−stγTF2020RFX]XRFWXWXbb 16

606 zhotoα−t−lytiαF−αtiv−tionFoηFpγroxymonosulη−tγFffyFsurη−αγSt−ilorγβFα−rffonFqu−ntumFβotsTF2020RF
Yc[RFWXX]c[ 36

605 m−rffonFn−noβotsFwithFtun−fflγFluminγsαγnαγFpropγrtiγsFsynthγsizγβFffyFγlγαtriα−lFβisαh−rgγFinF
oαt−nγTF2021RFYWRFYcSZ] 7

604 p−ffriα−tionFoηFpoly−nilinγâ��α−rrotFβγrivγβFα−rffonFβotsUpolypyrrolγâ��gr−phγnγFn−noαompositγFηorF
wiβγFpotγnti−lFwinβowFsupγrα−p−αitorTF2021RFYWRFX]cSXa] 4

603 qr−phγnγFqu−ntumFβotsFsynthγsisF−nβFγnγrgyF−ppliα−tiondF−FrγviγwTF2021RFYWRFWSWX 18

602 zrγp−r−tionFoηFÖnySα−rffonFqu−ntumFβotFαompositγFthinFηilmsFwithFsupγrhyβrophiliαFsurη−αγTF2021RF
Y]RFaXSbV 6

601 “inglγSstγpFsynthγsisFoηFxSβopγβFα−rffonFβotsF−nβF−ppliγβFηorFβop−minγFsγnsingRFinFvitroFmultiαolorF
αγllul−rFim−gingF−sFwγllF−sFηluorγsαγntFinkTF2021RFZV]RFWWYVWc 10

600  irγlγssFγlγαtroαhγmiα−lF−nβFluminγsαγntFβγtγαtionFoηFff−αtγri−Fff−sγβFonFsurη−αγSαo−tγβF
ms yYSimmoffilizγβFηluorγsαγntFα−rffonFβotsFwithFphotothγrm−lF−ffl−tionFoηFff−αtγri−TF2021RFZVYRFWX]Y[W 21
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599 kppliα−tionsFoηFα−rffonFβotsFinFγnvironmγnt−lFpollutionFαontroldFkFrγviγwTF2021RFZV]RFWX]bZb 70

598 m−rffonFqu−ntumFβotsFsynthγsisFηromFw−stγF−nβFffySproβuαtsdFzγrspγαtivγsF−nβFαh−llγngγsTF2021RF
XbXRFWXba]Z 17

597 pluorγsαγnαγFtuningFffγh−viorFoηFα−rffonFqu−ntumFβotsFwithFgolβFn−nop−rtiαlγsFvi−FnovγlF
intγrα−l−tionFγηηγαtFoηF−lβiα−rffTF2021RFYZVRFWXabY[ 19

596 yptiα−llyFγxαitγβFthrγsholβFswitαhingFsyn−psγFαh−r−αtγristiαsFonFnitrogγnSβopγβFgr−phγnγFoxiβγF
qu−ntumFβotsFNxSqy‘nsOTF2021RFb[[RFW[a[WZ 4

595 righFqu−ntumFyiγlβFphotoluminγsαγntFxSβopγβFα−rffonFβotsFηorFswitαhFsγnsingF−nβFim−gingTF2021RF
XXXRFWXW]]Y 28

594 m−rffonFqu−ntumFβotFNm‘nOSmoβiηiγβFliYyZlrFn−noshγγtsFpossγssingFγxαγllγntFphotoα−t−lytiαF
−αtivityFunβγrFsimul−tγβFsunlightTF2021RFWXXRFWV[Zbc 7

593 ”hγFutilityFoηFα−rffonFβotsFηorFphotoα−t−lysisTF2021RFWXYSW]V

592 ’γαγntF−βv−nαγsFinFthγFmoβiηiα−tionFoηFα−rffonSff−sγβFqu−ntumFβotsFηorFffiomγβiα−lF−ppliα−tionsTF
2021RFWXVRFWWWa[] 51

591 zrγp−r−tionFoηFα−rffonFqu−ntumFβotsSFquiniαF−αiβFηorFβrugFβγlivγryFoηFgγmαit−ffinγFtoFffrγ−stFα−nαγrF
αγllsTF2021RF]WRFWVXXba 14

590 sntγgr−tγβFtr−nsitionFmγt−lF−nβFαompounβsFwithFα−rffonFn−nom−tγri−lsFηorFγlγαtroαhγmiα−lFw−tγrF
splittingTF2021RFcRFYab]SYbXa 33

589 ry−luron−nSmonjug−tγβFm−rffonF‘u−ntumFnotsFηorFlioim−gingF–sγTF2021RFWYRFXaaSXb] 22

588 –ltr−η−stFrγsponsivγFhumiβityFsγnsorFff−sγβFonFro−stγβFgr−mFβγrivγβFα−rffonFqu−ntumFβotsdF
oxpγrimγnt−lF−nβFthγorγtiα−lFstuβyTF2021RFYXcRFWXcWW] 11

587 nu−lSpropγrtyFffluγF−nβFrγβFγmissionFα−rffonFβotsFηorFpγNsssOFionsFβγtγαtionF−nβFαγllul−rFim−gingTF
2021RFZVRFWc[aSWc][ 5

586 —isαosityRFthγrm−lFαonβuαtivityF−nβFβγnsityFoηFα−rffonFqu−ntumFβotsFn−noηluiβsdF−nFγxpγrimγnt−lF
invγstig−tionF−nβFβγvγlopmγntFoηFnγwFαorrγl−tionFηunαtionF−nβFkxxFmoβγlingTF2021RFWZYRFY[WSY]W 11

585 ”hγr−nostiαF−ppliα−tionsFoηFstimulusSrγsponsivγFsystγmsFff−sγβFonFα−rffonFβotsTF2021RFaVRFWWaSWYV 3

584 righlyFluminγsαγntFffioαomp−tifflγFβopγβFn−noFα−rffonFβotFαompositγsF−sFγηηiαiγntF−ntiff−αtγri−lF
−gγntsTFWSW] 1

583 oηηγαtFoηFα−rffonFqu−ntumFβotsFonFthγFphotoS−ffsorptionRFphotoSrγsponsγF−nβF
photoγlγαtroαhγmiα−lFpγrηorm−nαγFoηFuxffYybFηilmFphotoγlγαtroβγTF2021RFW]RFWbWSWb]

582 v−sγrF−ffl−tγβFtit−niumFoxiβγFn−nop−rtiαlγsFinFα−rffonFqu−ntumFβotsFsolutionFηorFβγtγαtionFoηFsug−rF
usingFηluorγsαγnαγFspγαtrosαopyTF 1
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581 x−noα−rriγrsFηorFthγr−nostiαF−ppliα−tionsTF2021RFZX[SZaW

580 olγαtroαhγmiα−lF−ppliα−tionsFoηFinorg−niαFm−tγri−lSβopγβFqu−ntumFβotsTF2021RFYc[SZX[

579 x−nominγr−lsF−nβFx−nom−tγri−lsF–tilizγβFinFzh−rm−αyF−nβF”hγr−pγutiαsTF2021RFZZYSZa[

578  ounβFhγ−lingF−ααγlγr−tionFffyF−ntiff−αtγri−lFffioβγgr−β−fflγFffl−αkFphosphorusFn−noshγγtsFlo−βγβF
withFα−tioniαFα−rffonFβotsTF2021RF[]RF]ZWWS]ZX] 15

577 z−rtiαlγFηorm−tionFmγαh−nismsFsupportγβFffyFinFsituFsynαhrotronFXkp“F−nβF“kX“FstuβiγsdF−FrγviγwF
oηFmγt−lRFmγt−lSoxiβγRFsγmiαonβuαtorF−nβFsγlγαtγβFothγrFn−nop−rtiαlγFηorm−tionFrγ−αtionsTF 7

576 kllFα−rffonFhyffriβFxSβopγβFα−rffonFβotsUα−rffonFn−notuffγFstruαturγsF−sF−nFγηηiαiγntFα−t−lystFηorFthγF
oxygγnFrγβuαtionFrγ−αtionTTF2021RFWWRFWX[XVSWX[YV 5

575 “urη−αγFγnginγγrγβF−mphiphiliαFα−rffonFβotsdFsolv−toαhromiαFffγh−viorF−nβF−ppliα−ffilityF−sF−F
molγαul−rFproffγTF2021RFcRFWZYXSWZZV 4

574 xitrogγnRFsulηurRFphosphorusRF−nβFαhlorinγFαoSβopγβFα−rffonFn−noβotsF−sF−nFHoηηSonHFηluorγsαγntF
proffγFηorFsγquγnti−lFβγtγαtionFoηFαurαuminF−nβFγuropiumFionF−nβFluxuri−ntF−ppliα−tionsTF2021RFWbbRFW] 11

573 “γnsingFw−tγri−lsdFx−nom−tγri−lsFnγηinitionTF2021RF 0

572 m−rffonFβotsF−sFn−kγβFγyγFsγnsorsTF2021RFWZ]RFXZ]YSXZaZ 6

571 “olutionSzroαγss−fflγFm−rffonF−nβFqr−phγnγF‘u−ntumFnotsFzhotoβγtγαtorsTF2021RFW[aSXWZ

570 “izγSηoαusingFrγsultsFinFhighlyFphotoluminγsαγntFsulηurFqu−ntumFβotsFwithF−Fst−fflγFγmissionF
w−vγlγngthTF2021RFWYRFX[WcSX[X] 10

569 vongStγrmFγηηγαtsFoηFimpuritiγsFonFthγFp−rtiαlγFsizγF−nβFoptiα−lFγmissionFoηFα−rffonFβotsTF2021RFYRFWbXSWbc 5

568 nγnβrimγrFhyffriβsFwithFothγrFn−nop−rtiαlγsF−sFthγr−pγutiαsTF2021RFX[YSXaX 1

567 romogγnγousFnuαlγ−tionFinF−FzoisγuillγFηlowTF2021RFXYRFYcaZSYcbX 1

566 ”hγr−nostiαFkαtivityFoηFxitriαFyxiβγS’γlγ−singFm−rffonF‘u−ntumFnotsTF2021RFYXRFY]aSYa[ 6

565 m−rffonFβotsdFsynthγsisRFpropγrtiγsF−nβFffiomγβiα−lF−ppliα−tionsTF2021RFcRF][[YS][a[ 22

564 ynγSpotFsynthγsisFoηFn−nom−tγri−lsTF2021RFWYaSWa] 0
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563 m−rffonFnotsSl−sγβFvogiαFq−tγsTF2021RFWWRF 9

562 kssγssmγntFoηFβihyβropyrimiβinonγSff−sγβFn−noαompositγsF−sFmultiηunαtion−lF−ntiSα−nαγrFβrugTF 1

561 kFthioriβ−zinγFhyβroαhloriβγFγlγαtroαhγmiα−lFsγnsorFff−sγβFonFzγolitiαFimiβ−zol−tγF
ηr−mγworkS]aSηunαtion−lizγβFffioSmoffilγFαryst−llinγFm−tγri−lSZWFα−rffonFqu−ntumFβotsTF2021RFZ[RFWZaYcSWZa[V 0

560 zhysiologiα−lFγηηγαtFoηFαolloiβ−lFα−rffonFqu−ntumFβotsFonFTTF2021RFWWRF]XWXS]XXV 1

559 —isifflγFlightSβrivγnFphotoα−t−lytiαFβγgr−β−tionFoηForg−niαFpollut−ntsFvi−Fα−rffonFqu−ntumFβotsU”iyXTF
2021RFZ[RFW]W]bSW]Wab 3

558 ‘u−ntumFβotsdF“ynthγsisF−nβFαh−r−αtγriz−tionsTF2021RFWSY[

557 −sF−nForg−niαFprγαursordFsynthγsisFoηFhighlyFηluorγsαγntFm‘nsFηorFthγFmiαromol−rFtr−αingFoηFηγrriαF
ionsFinFhum−nFfflooβFsγrumTTF2021RFWWRFWccXZSWccYZ 2

556 wolγαul−rFβyn−miαsFinsightFintoFvisαosityFrγβuαtionFoηFhyβrolysγβFpoly−αryl−miβγFffyFusingFα−rffonF
qu−ntumFβotsTF2021RFWWRFX]VYaSX]VZb 1

555 lioαomp−tiffilityF−nβFffiomγβiα−lF−ppliα−tionsFoηFv−riousFα−rffonSff−sγβFm−tγri−lsTF2021RFbXcSba[ 1

554 mritiα−lFovγrviγwFonFthγFgrγγnFsynthγsisFoηFα−rffonFqu−ntumFβotsF−nβFthγirF−ppliα−tionFηorFα−nαγrF
thγr−pyTF2021RFbRFbZbSb]X 18

553 “ynthγsisF−nβFmoβiηiα−tionFoηFα−rffonFβotsFηorF−βv−nαγβFffiosγnsingF−ppliα−tionTF2021RFWZ]RFZZWbSZZY[ 19

552 knFovγrviγwFoηFmγthoβsFηorFproβuαtionF−nβFβγtγαtionFoηFsilvγrFn−nop−rtiαlγsRFwithFγmph−sisFonF
thγirFη−tγF−nβFtoxiαologiα−lFγηηγαtsFonFhum−nRFsoilRF−nβF−qu−tiαFγnvironmγntTF2021RFWVRFc[ZScaa 13

551 kntitumorU−ntivir−lFα−rffonFqu−ntumFβotsFff−sγβFonFα−rr−gγγn−nF−nβFpullul−nTF2021RFWaVRF]bbSaVV 21

550 oluαiβ−tingFthγF‘uγnαhingFwγαh−nismFinFm−rffonFnotSwγt−lFsntγr−αtionsSnγsigningF“γnsitivγF−nβF
“γlγαtivγFyptiα−lFzroffγsTF2021RFXWRF 4

549 porm−tionFoηFm−rffonF‘u−ntumFnotsFvi−Fryβrothγrm−lFm−rffoniz−tiondFsnvγstig−tγFthγFoηηγαtFoηF
zrγαursorsTF2021RFWZRFcb] 10

548 mo−lFff−sγβFα−rffonFβotsdF’γαγntF−βv−nαγsFinFsynthγsisRFpropγrtiγsRF−nβF−ppliα−tionsTF2021RFXRFW[bcSW]VZ 3

547 pluorimγtriαFβγtγαtionFoηFβistinαtFlyotropiαF−nionFintγr−αtionsFonFn−nosαopiαFsurη−αγsTF2021RFYXZRFWWZaWW

546 porm−tionFoηFnitrogγnSβopγβFffluγSF−nβFgrγγnSγmittingFηluorγsαγntFα−rffonFβotsFvi−F−FonγSstγpF
soliβSph−sγFpyrolysisTF2021RFXYRFW 2
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545 wγt−ffolomiαFzroηilingF–nvγilsFthγFsmp−αtFoηFxonSnopγβF−nβFrγtγro−tomSnopγβFm−rffonFx−noβotsF
onFÖγffr−ηishFNOFomffryosTF2021RFWWRF 1

544 oηηiαiγntFmontinuousFryβrothγrm−lFplowF“ynthγsisFoηFm−rffonF‘u−ntumFnotsFηromF−F”−rgγtγβF
liom−ssFzrγαursorFηorFynâ��yηηFwγt−lFsonsFx−nosγnsingTF2021RFcRFX[[cSX[]c 21

543 ’γαγntF−βv−nαγsFoηFn−nomγβiαinγSff−sγβFstr−tγgiγsFinFβi−ffγtγsF−nβFαompliα−tionsFm−n−gγmγntdF
ni−gnostiαsRFmonitoringRF−nβFthγr−pγutiαsTF2021RFYYVRF]WbS]ZV 6

542 p−αilγFryβrothγrm−lF−nβF“olvothγrm−lF“ynthγsisF−nβFmh−r−αtγriz−tionFoηFxitrogγnSnopγβFm−rffonF
notsFηromFz−lmFuγrnγlF“hγllFzrγαursorTF2021RFWWRFW]YV 8

541 monstruαtionFoηFYnFxSm‘nUwypS[Fphotoα−t−lystFtoFimprovγFthγFphotoα−t−lytiαFpγrηorm−nαγFoηF
wypS[FffyFαh−ngingFthγFγlγαtronFtr−nsηγrFp−thTF2021RFYW[RFWWVbbc 11

540 vuminγsαγntFm−rffonFnotsF“ynthγsizγβFffyFthγFv−sγrFkffl−tionFoηFqr−phitγFinFzolyγthylγniminγF−nβF
othylγnγβi−minγTF2021RFWZRF 15

539 ’γviγwâ��kggrγg−tionSsnβuαγβFomissionFinFm−rffonFnotsFηorFzotγnti−lFkppliα−tionsTF2021RFWVRFVXWVVW 6

538 kntiffioηoulingF”hinSpilmFx−noαompositγFwγmffr−nγsFηorF“ust−in−fflγF −tγrFzuriηiα−tionTF2021RF[RFXVVVXac 1

537 zolySlSlysinγSpunαtion−lizγβFqrγγnSvightSomittingFm−rffonFnotsF−sF−FpluorγsαγnαγF”urnSonF“γnsorFηorF
–ltr−sγnsitivγFnγtγαtionFoηFonβotoxinTTF2021RFZRFYZWVSYZXX 4

536 qrγγnF−nβFoαoSpriγnβlyF“ynthγsisFoηFx−nophotoα−t−lystsdFknFyvγrviγwTF2021RFZWRFWYYSWba 8

535 qrγγnF“ourαγsFnγrivγβFm−rffonFnotsFηorFwultiη−αγtγβFkppliα−tionsTF2021RFYWRFcW[ScYX 6

534 knFsmprovγβF“ynthγsisFoηF −tγrS“olufflγFnu−lFpluorγsαγnαγFomissionFm−rffonFnotsFηromFrollyF
vγ−vγsFηorFkααur−tγFnγtγαtionFoηFwγrαuryFsonsFinFvivingFmγllsTF2021RFW]RFXVZ[SXV[b 2

533 ”riffologiα−lFpγrηorm−nαγFoηFv−riousFmγt−lSβopγβFα−rffonFβotsF−sFw−tγrSff−sγβFluffriα−ntF−ββitivγsF
−nβFthγirFpotγnti−lF−ppliα−tionF−sF−ββitivγsFoηFpolyNγthylγnγFglyαolOTFW 6

532 vγ−βFh−liβγFpγrovskitγsFwithF−ggrγg−tionSinβuαγβFγmissionFηγ−turγFαouplγβFwithFgolβF
n−nop−rtiαlγsFηorFηluorγsαγnαγFβγtγαtionFoηFhγp−rinTF2021RF 0

531 m−rffonFnotsF−nβF“t−ffilityFoηF”hγirFyptiα−lFzropγrtiγsTF2021RFYbRFXVVVXaW 9

530 righlyF“γnsitivγFpluorγsαγnαγFkss−yFoηFontγrotoxinFkFinFwilkF–singFm−rffonF‘u−ntumFnotsF−sF−F
pluorophorγTF2021RFWZRFWbW[SWbX[ 0

529 ’γαγntFnγvγlopmγntFinF“ynthγsisFoηFm−rffonFnotsFηromFx−tur−lF’γsourαγsF−nβF”hγirFkppliα−tionsFinF
liomγβiαinγF−nβFwultiS“γnsingFzl−tηormTF2021RF]RFXaaZSXabc 7

528 p−αilγF−nβFgrγγnFsynthγsisFoηF−FÖnyUm‘nsUkgxzsFtγrn−ryFhγtγrostruαturγFphotoα−t−lystdFstuβyFoηF
thγFmγthylγnγFffluγFβyγFphotoβγgr−β−tionTF2021RFZZRFW 6
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527 ’γαyαl−fflγFw−gnγtiαFpluorγsαγntFpγYyZj“iyXFmorγâ��“hγllFx−nop−rtiαlγsFnγαor−tγβFwithFm−rffonF
notsFηorFpluoriβγFsonF’γmov−lTF2021RFZRFYV]XSYVaZ 2

526 m−rffonFnotsF−sFzromisingF”oolsFηorFm−nαγrFni−gnosisF−nβF”hγr−pyTF2021RFWYRF 20

525 kF’γviγwFonFwultiηunαtion−lFm−rffonSnotsF“ynthγsizγβFpromFliom−ssF −stγdFnγsignUFp−ffriα−tionRF
mh−r−αtγriz−tionF−nβFkppliα−tionsTF2021RFcRF 12

524 kppliα−tionsFoηFα−rffonFqu−ntumFβotsFinFluffriα−ntF−ββitivγsdF−FrγviγwTF2021RF[]RFWXV]WSWXVcX 6

523 zrγssurγFrγt−rβγβFosmosisdFkβv−nαγmγntRFαh−llγngγsF−nβFpotγnti−lTF2021RFZVRFWVWc[V 7

522 snorg−niαFx−nom−tγri−lsF−sFzromotγrsUsnhiffitorsFoηFkmyloiβFpiffrilFporm−tionTF2021RFWc[SXXb

521 xSβopγβFmSmo“Xjmo“XUwo“XFn−noFpolyhγβronsFwithFhiγr−rαhiα−lFyolkSshγllγβFstruαturγsF−sF
ffiηunαtion−lFα−t−lystsFηorFγnh−nαγβFphotovolt−iαsF−nβFhyβrogγnFγvolutionTF2021RFZVcRFWXbXcY 11

520 x−nostruαturγsFβγrivγβFηromFγxpirγβFβrugsF−nβFthγirF−ppliα−tionsFtow−rβFsγnsingRFsγαurityFinkRF−nβF
ff−αtγriαiβ−lFm−tγri−lTF2021RFa]ZRFWZZX]V 0

519 xonβγstruαtivγFrγ−βoutFoηFhologr−phiαFmγmoryFinFkgU”iyXFhγtγrojunαtionFvi−Fα−rffonSβotsF−nβF
hyβrogγlFαoSmoβiηiα−tionTF2021RFWWbRFWZW]VW 1

518 oxpγrimγnt−lF−nβFαomput−tion−lFstuβiγsFoηFsonoαhγmiα−lF−ssistγβF−nαhoringFoηFα−rffonFqu−ntumF
βotsFonFrγβuαγβFgr−phγnγFoxiβγFshγγtsFtow−rβsFthγFphotoα−t−lytiαF−αtivityTF2021RF[Z[RFWZbc]X 8

517 –pSαonvγrtγβFnitrogγnSβopγβFα−rffonFqu−ntumFβotsFtoF−ααγlγr−tγFαh−rgγFtr−nsηγrFoηFβiffismuthF
tγtr−oxiβγFηorFγnh−nαγβFηullSspγαtrumFphotoα−t−lytiαF−αtivityTF2021RF]W[RFWX]XWa 4

516 m−rffonFqu−ntumFβotsFffyFsuffmγrgγβF−rαFβisαh−rgγFinFw−tγrdF“ynthγsisRFαh−r−αtγriz−tionRF−nβF
mγαh−nismFoηFηorm−tionTF2021RFWXcRFW]YYVW 12

515 x−noαompositγFoηFηunαtion−lizγβFh−lloysitγF−nβFkgNVOFβγαor−tγβFm−gnγtiαFα−rffonFβotsF−sF−F
rγus−fflγFα−t−lystFηorFrγβuαtionFoηFβyγsFinFw−tγrTF2021RFW[XRFWVccZc 2

514 lioαomp−tifflγF−nβFlioβγgr−β−fflγFvightSomittingFw−tγri−lsF−nβFnγviαγsTFXWVVVV] 5

513 snvγstig−tionFonFsurη−αγFintγr−αtionFffγtwγγnFgr−phγnγFn−noffuβsF−nβFαγriumNsssOFvi−FηluorγsαγnαγF
γxαimγrRFthγorγtiα−lRFrγ−lFw−tγrFs−mplγRF−nβFffioim−gingFstuβiγsTF2021RFX]ZRFWXZZ[Y 7

512 m−rffonFβotSff−sγβFm−tγri−lsFηorFwounβFhγ−lingF−ppliα−tionsTF2021RFWXRFVX[VV] 2

511 zhotosynthγsisFonh−nαγmγntFinFw−izγFvi−FxontoxiαFyr−ngγFm−rffonFnotsTF2021RF]cRF[ZZ]S[Z[W 11

510 “γlηS”−rgγtingFoηFm−rffonFnotsFintoFthγFmγllFxuαlγusdFnivγrsγFwγαh−nismsFoηF”oxiαityFinFxsrUY”YF−nβF
vcXcFmγllsTF2021RFXXRF 6
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509 kF’γviγwFoηFpluorγsαγntFm−rffonFnotsRF”hγirF“ynthγsisRFzhysiα−lF−nβFmhγmiα−lFmh−r−αtγristiαsRF−nβF
kppliα−tionsTF2021RFWWRF 18

508 omγrgingFthγr−nostiαF−ppliα−tionsFoηFα−rffonFβotsF−nβFitsFv−ri−ntsTFXVXVVVbc 5

507 m−rffonFl−sγβFx−noβotsFinFo−rlyFni−gnosisFoηFm−nαγrTF2021RFcRF]]cW]c 1

506 smp−αtFoηFphotoluminγsαγntFα−rffonFqu−ntumFβotsFonFphotosynthγsisFγηηiαiγnαyFoηFriαγF−nβFαornF
αropsTF2021RFW]XRFaYaSa[W 8

505 onginγγrγβFpluorγsαγntFm−rffonFnotsF−nβFqZSq]FzkwkwFnγnβrimγrFx−nohyffriβsFηorFlioim−gingF
−nβFqγnγFnγlivγryTF2021RFXXRFXZY]SXZ[V 9

504 zhotoluminγsαγntFwγt−lFmomplγxγsF−nβFw−tγri−lsF−sF”γmpγr−turγF“γnsorsâ��knFsntroβuαtoryF
’γviγwTF2021RFcRFWVc 2

503 m−rffonF‘u−ntumFnotsF−sFpluorγsαγnαγFx−noαhγmosγnsorsFηorF“γlγαtivγFnγtγαtionFoηFkminoFkαiβsTF
2021RFZRF]X[VS]X[] 7

502 pluorγsαγntFnitrogγnSβopγβFα−rffonFn−noβotsFsynthγsizγβFthroughF−Fhyβrothγrm−lFmγthoβFwithF
βiηηγrγntFisomγrsTF2021RFWXYRFYVXSYVX 7

501 wultiηunαtion−lFxSnopγβFm−rffonFnotsFηorFlimoβ−lFnγtγαtionFoηFliliruffinF−nβF—it−minFlRFvivingFmγllF
sm−gingRF−nβFpluorγsαγntFsnkTTF2021RFZRF[XVWS[XWW 11

500 viquiβSzh−sγF“ynthγsisFoηFryβrophiliαFvuminγsαγntFm−rffonFnotsF–singFzorousF“iliα−F−sF−F
x−notγmpl−tγTF2021RFXWbRFXVVVbWa 1

499 “ust−in−fflγFproαγssFtoFαoSsynthγsizγFn−noFα−rffonFβotsRFn−noFhyβroxy−p−titγF−nβFn−noF˛†Sβiα−lαiumF
βiphosph−tγFηromFthγFηishFsα−lγTF2021RFWWRFWcXcSWcZa 2

498 ‘uγnαhingFphotoluminγsαγnαγFoηFm−rffonF‘u−ntumFnotsFηorFβγtγαtingF−nβFtr−αkingFthγFrγlγ−sγFoηF
winoαyαlinγTF2021RFZWXRFWWYX[a 2

497
“–’pkm”kx”Sp’ooF“²x”ro“s“FypFmk’lyxF‘–kx”–wFny”“Fkny’xonFmyzzo’FyXsnoF
xkxymywzy“s”o“FkxnF”ros’Fzry”ymk”kv²”smFkm”s—s”²FypFmywwo’mskvFn²o“Floxok”rF
“–xvsqr”FkxnF–—Fvsqr”F“y–’mo“TF2021RFW[RFWVVZXa

1

496 ynγSpotFsynthγsisFoηFnitrogγnSβopγβFα−rffonFβotsFηorFhighlyFsγnsitivγFβγtγrmin−tionFoηFαoff−ltFionsF
−nβFffiologiα−lFim−gingTF2021RFX[XRFWWc[ZW 5

495 ynγSpotFsynthγsisFoηFnuαlγ−rFt−rgγtingFα−rffonFβotsFwithFhighFphotoluminγsαγnαγTF2021RFYXRFYcWWSYcWW 1

494 m−rffonFnotsSwγβi−tγβFpluorγsαγntF“α−ηηolβsdF’γαγntF”rγnβsFinFsm−gγSquiβγβF”issuγFonginγγringF
kppliα−tionsTF2021RFXXRF 4

493 qrγγnFsynthγsisFoηFα−rffonFn−noβotsFηromF−groSinβustri−lFrγsiβuγsTFW 2

492 “ynthγsizingF’γβFpluorγsαγntFm−rffonFnotsFηromF’igiβFzolyαyαliαFmonjug−tγβFwolγαulγsdFnu−lSwoβγF
“γnsingF−nβFlioim−gingFinFlioαhγmiα−lFkppliα−tionsTF2021RFYbRFXWVVVa] 3
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491 kquγousFmonvγrsionFoηFpruαtosγFzhosph−tγFzrγαursorFx−nop−rtiαlγsFintoFomissivγFmSnotF
mompositγFx−nop−rtiαlγsTF2021RFaRFcW]ScX]

490 m−rffonFβotsFηromF−groinβustri−lFrγsiβuγsdF−Fαritiα−lFαomp−risonFoηFthγFγηηγαtFoηFphysiαoαhγmiα−lF
propγrtiγsFonFthγirFpγrηorm−nαγF−sFphotoα−t−lystF−nβFγmulsionFst−ffilizγrTF2021RFXVRFWVVZZ[ 4

489 liom−ssSβγrivγβFm−rffonF‘u−ntumFnotsFâ��FkF’γviγwTFz−rtFWdFzrγp−r−tionF−nβFmh−r−αtγriz−tionTF2021RF
bRFX][ 0

488 vysosomγSt−rgγt−fflγFsγlγniumSβopγβFα−rffonFn−noβotsFηorFinFsituFsα−vγngingFηrγγFr−βiα−lsFinFlivingF
αγllsF−nβFmiαγTF2021RFWbbRFXXY 3

487 “ust−in−fflγFα−rffonSff−sγβFn−nostruαturγsFwithFoptoγlγαtroniαFpγrηorm−nαγFinspirγβFffyFαrust−αγ−nF
shγllsFtow−rβsFffiomimγtiαFpyrolysisF−nβFhyβrothγrm−lFliquiβFαryst−lFtr−nsηγrTF2021RFWW]RFWWWWVV 5

486 “ynthγsisF−nβFkppliα−tionsFoηFyrg−niαSl−sγβFpluorγsαγntFm−rffonFnotsdF”γαhniα−lF’γviγwTF

485 olγαtrospunFpoly−αrylonitrilγFn−noηiffγrsF−sFgr−phγnγFoxiβγFqu−ntumFβotFprγαursorsFwithFimprovγβF
photoluminγsαγntFpropγrtiγsTF2021RFWXaRFWV[aXc 4

484 m−rffonFβotsF−sFγmγrgingFluminophorγsFinFsγαurityFinksFηorF−ntiSαountγrηγitF−ppliα−tionsFSFknF
upStoSβ−tγFrγviγwTF2021RFXYRFWVWV[V 15

483 m−rffonFnotsF−sF−nFomγrgγntFml−ssFoηFkntimiαroffi−lFkgγntsTF2021RFWWRF 15

482 righFηluorγsαγntFα−rffonFβotsUkgF−sF−FsγnsitivγFsγnsorFηorFtγtr−αyαlinγFw−stγFinF−quγousFsolutionTF
2021RFWcZYRFVWXVWX

481 vivγFmγllFsm−gingF ithFlioαomp−tifflγFpluorγsαγntFm−rffonF‘u−ntumFnotsFnγrivγβFpromFoβifflγF
wushroomsFkg−riαusFffisporusRFzlγurotusFostrγ−tusRF−nβF“uillusFlutγusTF2021RFYWRFWZ]WSWZaY 2

480 –ltr−η−stFnyn−miαsFinFm−rffonFnotsF−sFzhotosγnsitizγrsdFkF’γviγwTF2021RFZRFa[baSa]V] 3

479 xofflγSwγt−lSprγγFwultiαomponγntFx−nointγgr−tionFηorF“ust−in−fflγFonγrgyFmonvγrsionTF2021RFWXWRFWVXaWSWVY]]41

478 nopγβSα−rffonFβotsdF’γαγntF−βv−nαγsFinFthγirFffiosγnsingRFffioim−gingF−nβFthγr−pyF−ppliα−tionsTF
2021RFXVYRFWWWaZY 22

477 m−rffonF‘u−ntumFnotsFηorFonγrgyFkppliα−tionsdFkF’γviγwTF2021RFZRF][W[S][ZW 25

476 m−rffonFβotsdFkFnovγlFtrγnβFinFph−rm−αγutiα−lF−ppliα−tionsTF2021RFacRFYY[SYZ[ 2

475 kFrighlyF“γnsitivγF−nβF“γlγαtivγFzroffγFηorFthγFmolorimγtriαFnγtγαtionFoηFwnNssOFl−sγβFonFthγF
kntioxiβ−tivγF“γlγniumF−nβFxitrogγnFmoSnopγβFm−rffonF‘u−ntumFnotsF−nβFkl”“TF2021RFcRF][bWV[ 0

474 vuminγsαγntFhyffriβFffioαompositγFηilmsFβγrivγβFηromF−nim−lFskinFw−stγTF2021RFZRFWVVV[c 3
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473 p−tγRFαytotoxiαityF−nβFαγllul−rFmγt−ffolomiαFimp−αtFoηFingγstγβFn−nosα−lγFα−rffonFβotsFusingF
simul−tγβFβigγstionF−nβF−FtriαulturγFsm−llFintγstin−lFγpithγli−lFmoβγlTF2021RFXYRFWVVYZcSWVVYZc 2

472 ”unγ−fflγFpropγrtiγsFoηFα−rffonFqu−ntumFβotsFffyFβiηηγrγntFsynthγtiαFmγthoβsTFW 4

471 zolyFglyαγrolFsγff−α−tγUFpolyα−prol−αtonγUFα−rffonFqu−ntumFβotsFηiffrousFsα−ηηolβF−sF−F
multiηunαtion−lFpl−tηormFηorFα−rβi−αFtissuγFγnginγγringTF2021RFX]]RFWXZ[ZY 6

470 m−rffonFqu−ntumFβotsFmoβiηiγβFkg“Um“Fn−noαompositγF−sFγηηγαtivγF−ntiff−αtγri−lF−gγntsTF2021RFXXVRFWWWZ[] 3

469 kFrγviγwFoηFα−rffonFβotsF−nβFthγirFαompositγFm−tγri−lsFηorFγlγαtroαhγmiα−lFγnγrgyFtγαhnologiγsTF
2021RFYRFac[ 12

468 “unlightSnrivγnFzhotoα−t−lytiαFnγgr−β−tionFoηFmiproηlox−αinFffyFm−rffonFnotsFomffγββγβFinFÖnyF
x−nostruαturγsTF2021RFZRFa]b]Sa]ca 19

467 zrotγinFmoron−FrinβγrsFxSm‘nsFyxiβ−tivγFzotγnti−lF−nβFp−vorsF”hγirFkppliα−tionF−sF
x−noffioα−t−lytiαF“ystγmTF2021RFXXRF 1

466 m−rffonF‘u−ntumFnotsFηorFliomγβiα−lFkppliα−tionsdF’γviγwF−nβFkn−lysisTF2021RFbRF 11

465 kFuniquγFβu−lSγxαit−tionFα−rffonFqu−ntumFβotsdFp−αilγFsynthγsisF−nβF−ppliα−tionF−sF−F
βu−lSâ��onSoηηSonâ��FηluorγsαγntFproffγTF2021RFYZVRFWXccVZ 7

464 qrγγnFm−rffonFnotsFNqmnsOFηorFzhotoα−t−lytiαFryβrogγnFovolutionF−nβFkntiff−αtγri−lFkppliα−tionsTF
2021RF]RFaYWaSaYXX 0

463 â��kutoph−gyâ��F−nβFuniquγF−γri−lFoxygγnFh−rvγstingFpropγrtiγsFγxhiffitγβFffyFhighlyFphotoα−t−lytiαF
α−rffonFqu−ntumFβotsTF2021RFWbWRFW]SXa 3

462 qrγγnF“ynthγsizγβFmujm−rffonF‘u−ntumFnotsFηorFristiβinγF−nβFkrsγn−tγF“γnsingTF2021RFXWRFW]Z]ZSW]Z]b

461 lluγSγmittingFα−rffonFqu−ntumFβotsdF–ltr−η−stFmiαrow−vγFsynthγsisRFpuriηiα−tionF−nβFstrongF
ηluorγsαγnαγFinForg−niαFsolvγntsTF2021RF]XYRFWX]]aY 5

460 kg−rosγSl−sγβFpluorγsαγntF −vγguiβγFwithFomffγββγβF“iliα−Fx−nop−rtiαlγâ��m−rffonFx−noβotF
ryffriβsFηorFprF“γnsingTF2021RFZRFcaYbSca[W 3

459 pluorγsαγntFm−rffonFnotsF−sFliosγnsorRFqrγγnF’γβuαt−ntRF−nβFliom−rkγrTF2021RF]RFXYZa[SXYZbZ 7

458 TF2021RF]bRFYcVWSYcV] 1

457 ynγSpotFhyβrothγrm−lFsynthγsisFoηFα−rffonFqu−ntumFβotsFηromF“−lvi−Fhisp−niα−FvTFsγγβsF−nβF
invγstig−tionFoηFthγirFffioβistriffutionRF−nβFαytotoxiαityFγηηγαtsTF2021RFcRFWV[Z]W 10

456 kαiβS−αtiv−tγβF’y“Fgγnγr−torFwithFηoliαF−αiβFt−rgγtingFηorFff−αtγri−lFffioηilmFγlimin−tionTF2021RFWXaRFWWXXX[ 5
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455 snαorpor−tionFoηFα−rffoxylF−nβF−minoFηunαtion−lizγβFα−rffonFqu−ntumFβotsFinFthinFηilmFmγmffr−nγFηorF
n−noηiltr−tionTF2021RFWVVRFWVaXaV 3

454 mostSγηηγαtivγFroutγFtoFn−noβi−monβsFηromFlowSr−nkFαo−lF−nβFthγirFηluorγsαγntFLFβiγlγαtriαF
αh−r−αtγristiαsTF2021RF 1

453 ”r−nsp−rγntFr−rβFmo−tingsFwithF“iyxSonα−psul−tγβFxSnopγβFm−rffonFnotsFηorFmomplγtγF–—F
lloαkingF−nβF hitγFvightFomissionTF2021RFYRFYa]WSYaaY 2

452 “ynthγsisFoηFffluγFγmissivγFα−rffonFqu−ntumFβotsFηromFriffisαusF“−ffβ−riηη−FηlowγrdF“urη−αγF
ηunαtion−liz−tionF−n−lysisFffyFp”Ss’FspγαtrosαopyTF2021RFWcRFWVWWbX 3

451 m−rffonFnotUzolymγrFmompositγsFwithF—−riousFzrγαursorsF−nβF”hγirF“γnsingFkppliα−tionsdFkF’γviγwTF
2021RFWWRFWWVV 3

450 kβv−nαγsFinFthγFwγthoβsFηorFthγF“ynthγsisFoηFm−rffonFnotsF−nβF”hγirFomγrgingFkppliα−tionsTF2021RF
WYRF 12

449 ryffriβizγβFx−nom−tγri−lsFηorFonh−nαingFzhotoα−t−lytiαFkαtivityFinF“ol−rFpuγlFzroβuαtionTF2022RFbWaSb]W 1

448 m−rffonFnotsdFml−ssiηiα−tionRFzropγrtiγsRF“ynthγsisRFmh−r−αtγriz−tionRF−nβFkppliα−tionsFinFrγ−lthF
m−rγSknF–pβ−tγβF’γviγwFNXVWbSXVXWOTF2021RFWWRF 8

447
xitrogγnFpunαtion−litiγsFoηFkminoSpunαtion−lizγβFxitrogγnSnopγβFqr−phγnγF‘u−ntumFnotsFηorF
righlyFoηηiαiγntFonh−nαγmγntFoηFkntimiαroffi−lF”hγr−pyFtoFolimin−tγFwγthiαillinS’γsist−ntF−nβF
–tiliz−tionF−sF−Fmontr−stFkgγntTF2021RFXXRF

1

446 ”hio−αγt−miβγSβγrivγβFnitrogγnF−nβFsulηurFαoSβopγβFα−rffonFqu−ntumFβotsFηorFâ��grγγnâ��Fqu−ntumF
βotFsol−rFαγllsTF2021RFWV[RFWWWSWWW 5

445 nopingF−nβF“urη−αγFwoβiηiα−tionFoηFm−rffonF‘u−ntumFnotsFηorFonh−nαγβFpunαtion−litiγsF−nβF
’γl−tγβFkppliα−tionsTF2021RFYbRFXWVVWaV 13

444 zrγp−r−tionFoηFpγYyZjmSβotsF−sF−Frγαyαl−fflγFm−gnγtiαFn−noα−t−lystFusingFol−γ−gnusF−ngustiηoli−F
−nβFitsF−ppliα−tionFηorFthγFgrγγnFsynthγsisFoηFηorm−miβinγsTF2021RFY[RFγ]Yba 1

443
xovγlFhiγr−rαhiα−lFα−rffonFqu−ntumFβotsSβγαor−tγβFliymlFn−noshγγtUα−rffonizγβFγggshγllF
mγmffr−nγFαompositγsFηorFimprovγβFrγmov−lFoηForg−niαFαont−min−ntsFηromFw−tγrFvi−FsynγrgistiαF
−βsorptionF−nβFphotoα−t−lysisTF2021RFZXVRFWXc[bX

42

442 ’γαγntF−βv−nαγsFinFthγFr−tion−lFsynthγsisFoηFrγβSγmissivγFα−rffonFβotsFηorFn−nomγβiαinγF
−ppliα−tionsdFkFrγviγwTF2021RFXcRFWVVXaW 8

441 ’γviγwFonFhyβrogγnFproβuαtionFphotoα−t−lytiα−llyFusingFα−rffonFqu−ntumFβotsdFputurγFηuγlTF2021RF 6

440 kggrγg−tionSsnβuαγβFwoβul−tionFoηFthγFyptoγlγαtroniαFzropγrtiγsFoηFm−rffonFnotsF−nβF’γmov−lFoηF
mβXQFsonsFwithF“ust−in−fflγF–sγFinFzhotoαurrγntFqγnγr−tionTF2021RFcRFWXcWXSWXcXW 5

439 “ynthγsisFoηFxSβopγβFα−rffonFβotsFηorFhighlyFsγlγαtivγF−nβFsγnsitivγFβγtγαtionFoηFmγtroniβ−zolγFinF
rγ−lFs−mplγsF−nβFitsFαytotoxiαityFstuβiγsTF2021RFWSWZ 1

438 xSnopγβFm−rffonFnotsFηorF—isu−lF’γαognitionFoηFZSxitro−nilinγF−nβF–sγFinFpluorγsαγntFsnksTF2021RFZRFc]W]Sc]XZ 1
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437 oxploringFthγFomissionFz−thw−ysFinFxitrogγnSnopγβFqr−phγnγF‘u−ntumFnotsFηorFlioim−gingTF2021
RFWX[RFXWVZZSXWV[Z 5

436 xitrogγn−tγβFm‘nFβγαor−tγβFÖnyFn−noroβsFtow−rβsFr−piβFphotoβγgr−β−tionFoηFrhoβ−minγFldFkF
αomffinγβFγxpγrimγnt−lF−nβFthγorγtiα−lF−ppro−αhTF2021RF[]YRFW[VYW[ 4

435 xitrogγnFβopγβFα−rffonFqu−ntumFβotsF−sFmoS−αtivγFm−tγri−lsFηorFhighlyFγηηiαiγntFβyγFsγnsitizγβFsol−rF
αγllsTF2021RFWbYRFW]cSWa[ 9

434 “oliβSst−tγFphotoluminγsαγntFsiliαonγSα−rffonFβotsUβγnβrimγrFαompositγsFηorFhighlyFγηηiαiγntF
luminγsαγntFsol−rFαonαγntr−torsTF2021RFZXXRFWYVW[b 3

433 qr−phγnγFqu−ntumFβotFηormul−tionFηorFα−nαγrFim−gingF−nβFrγβoxSff−sγβFβrugFβγlivγryTF2021RFYaRFWVXZVb 12

432 llooβFmo−gul−tionF“ystγmF−nβFm−rffonSl−sγβFx−noγnginγγringFηorFliomγβiα−lFkppliα−tionTF2022RFXacSXcb

431 m−rffonFqu−ntumFβotsFinβuαingFηorm−tionFoηF˛†Fph−sγFinFz—npSrpzFtoFimprovγFthγFpiγzoγlγαtriαF
pγrηorm−nαγTF2021RFYYVRFWWXbbV 3

430 ”hγF−ppliα−tionsFoηFgr−phγnγFoxiβγFqu−ntumFβotsFinFthγFrγmov−lFoηFγmγrgingFpollut−ntsFinFw−tγrdF
knFovγrviγwTF2021RFZYRFWVXXZc 4

429 ”inFtγlluriβγFqu−ntumFβotsF−sF−FnγwFs−tur−fflγF−ffsorffγrFηorF−FmoβγSloαkγβF²ffQFβopγβFηiffγrFl−sγrTF
2021RFWZXRFWVaX[b 1

428 ‘u−ntumFβotdFrγr−lβingF−FffrightγrFηuturγFinFnγuroβγgγnγr−tivγFβisorβγrsTF2021RF][RFWVXaVV 4

427 qγlSlikγFα−rffonFβotsdFkFhighSpγrηorm−nαγFηuturγFphotoα−t−lystTF2021RF[ccRF[WcS[YX 3

426 qr−phγnγFqu−ntumFβotsFηunαtion−lizγβFwithFlovinγF“γrumFklffuminFηorFsγnsingFoηFhypoαhloritγF
ionsTF2021RFXaYRFWX[Vbb 0

425 “ust−in−fflγFsynthγsisFoηFffrightFgrγγnFηluorγsαγntFα−rffonFqu−ntumFβotsFηromFligninFηorFhighlyF
sγnsitivγFβγtγαtionFoηFpγYQFionsTF2021RF[][RFW[V[X] 15

424 ”r−nsηγrRFtr−nsport−tionRF−nβF−ααumul−tionFoηFαγriumSβopγβFα−rffonFqu−ntumFβotsdFzromotingF
growthF−nβFβγvγlopmγntFinFwhγ−tTF2021RFXX]RFWWXb[X 3

423 m−rffonFβotsF−sFn−noSmoβulγsFηorFγnγrgyFαonvγrsionF−nβFstor−gγTF2021RFXcRFWVXaYX 3

422 “ust−in−fflγFηγrr−tγFoxiβ−tiondF’γ−αtionFαhγmistryRFmγαh−nismsF−nβFrγmov−lFoηFpollut−ntsFinF
w−stγw−tγrTF2021RFXcVRFWWac[a 20

421 “pγαiηiαFloα−tionsFoηFffluγF−nβFgrγγnSγmittingFunitsFinFβu−lFγmissivγFα−rffonFβotsF−nβFthγirFrγvγrsifflγF
γmittingFpropγrtiγsFβuγFtoFswitαh−fflγFintγrSαhromophoriαFintγr−αtionsTF2022RF]V[RFY]ZSYaX 7

420 kppliα−tionFoηFα−rffonFβotsF−nβFthγirFαompositγFm−tγri−lsFηorFthγFβγtγαtionF−nβFrγmov−lFoηF
r−βio−αtivγFionsdFkFrγviγwTF2022RFXbaRFWYXYWY 32
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419 kFη−αilγFmγthoβFtoFprγp−rγFpγYyZjm”zF‘nsFαompositγF−sF−βv−nαγβF−noβγFm−tγri−lFηorFlithiumFionF
ff−ttγriγsTF2022RFbcVRFW]WcWW 2

418 m−rffonFnotsFpluorγsαγnαγSl−sγβFmolorimγtriαF“γnsorFηorF“γnsitivγFnγtγαtionFoηFkluminumFsonsF
withF−F“m−rtphonγTF2021RFcRFX[ 9

417 m−rffonFβotsFηorFα−nαγrFn−nomγβiαinγdF−FffrightFηuturγTF2021RFYRF[WbYS[XXW 7

416
smprovγβFffiorγηinγryFp−thw−ysFoηFm−rinγFβi−tomsFusingF−Fw−tγrFmisαifflγFioniαFliquiβF−nβFitsF
αolloiβ−lFsolutiondFγηηiαiγntFlipiβFγxtr−αtionF−nβFsynthγsisFoηFηluorγsαγntFα−rffonFβotsFηorFffioSim−gingF
−ppliα−tionsTTF2021RFWWRFXWXVaSXWXW[

1

415 kppliα−tionsFoηFα−rffonFβotsFonFtumourFthγr−nostiαsTF2021RFXRFXVXVVV]W 14

414 oηηγαtFoηFα−rffon−αγousFoilFp−lmFlγ−ηFqu−ntumFβotFβispγrsionFinFnγm−tiαFliquiβFαryst−lFonFzγt−F
potγnti−lRFoptiα−lFtγxturγF−nβFβiγlγαtriαFpropγrtiγsTFW 7

413 x−nom−tγri−lsdF−FrγviγwFoηFsynthγsisFmγthoβsRFpropγrtiγsRFrγαγntFprogrγssRF−nβFαh−llγngγsTF2021RFXRFWbXWSWbaW223

412 m−rffonSff−sγβFn−nom−tγri−lsFηorFvir−lFinηγαtionFm−n−gγmγntTF2021RFW[RFVWW[VW 7

411  γllSsγp−r−tγβFw−tγrSsolufflγFα−rffonFβotsFvi−Fgr−βiγntFαhrom−togr−phyTF2021RFWYRFWYWW]SWYWXb 9

410 snS—itroFsffuproηγnF’γlγ−sγFwonitoringF–singFm−rffonF‘u−ntumFnotsTF2021RFYWRFXbcSYVY 1

409 snηluγnαγFoηFα−rffonFβotFsynthγtiαFp−r−mγtγrsFonFphotophysiα−lF−nβFffiologiα−lFpropγrtiγsTF2021RFWYRFWWWYbSWWWZc6

408 m−rffonSl−sγβF‘u−ntumFnotsFηorF“upγrα−p−αitorsdF’γαγntFkβv−nαγsF−nβFputurγFmh−llγngγsTF2021RF
WWRF 36

407 qrγγnF“ynthγsisFoηF“γlηSz−ssiv−tγβFpluorγsαγntFm−rffonFnotsFnγrivγβFηromF’iαγFlr−nFηorF
nγgr−β−tionFoηFwγthylγnγFlluγF−nβFpluorγsαγntFsnkFkppliα−tionsTF2021RFYWRFZXaSZY] 9

406 oxαit−tionFβγpγnβγnαγF−nβFinβγpγnβγnαγFoηFphotoluminγsαγnαγFinFα−rffonFβotsF−nβFgr−phγnγF
qu−ntumFβotsdFinsightsFintoFthγFmγαh−nismFoηFγmissionTF2021RFWYRFW]]]XSW]]aW 2

405 ”rγ−tingFoηFkqu−tiαFzollutionFffyFm−rffonF‘u−ntumFnotsTF2019RFWXWSWZ[ 1

404 m−rffonFx−nolightsF−sFyptiα−lFx−nosγnsorsFηorF −tγrFmont−min−ntsTF2020RFW[aSWc] 2

403 ‘u−ntumFnotsF“ynthγsisF−nβFkppliα−tionTF2021RFXXcSX][ 1

402 momponγntsFoηF“upγrα−p−αitorTF2018RFWWSYc 6
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401 m−rffonFnotsFηromF’γnγw−fflγF’γsourαγsdFkF’γviγwFonFzrγαursorFmhoiαγsF−nβFzotγnti−lF
kppliα−tionsTF2020RFW[cSXVb 2

400 zrγp−r−tionFoηFm−rffonSl−sγβFzhotoSα−t−lystFηorFnγgr−β−tionFoηFzhγnolsTF2021RFXcYSYXY 2

399 zolyγthylγnγFglyαolFNzoqOFβγrivγβFα−rffonFβotsdFzrγp−r−tionF−nβF−ppliα−tionsTF2020RFXVRFWVV]aa 28

398 “tγ−βySst−tγF−nβFtimγSrγsolvγβFηluorγsαγnαγFstuβiγsFonFintγr−αtionsFoηFα−rffonFâ��qu−ntumâ��FβotsFwithF
nitrotoluγnγsTF2017RFZ]bRFYVVSYVa 17

397 kFrγviγwFonFthγFprγp−r−tionF−nβF−ppliα−tionsFoηFαo−lSff−sγβFηluorγsαγntFα−rffonFβotsTF2020RFY[RF]Z]S]]] 17

396 xonαov−lγntFpluorγsαγntFlioβotSzrotγinFmonjug−tγsFwithF γllSzrγsγrvγβFx−tivγFpunαtionsFηorF
smprovγβF“wγ−tFqluαosγFnγtγαtionTF2020RFYWRFa[ZSa]Y 12

395 “ynthγsγsFoηFxSnopγβFm−rffonF‘u−ntumFnotsFNxm‘nsOFηromFlioβγrivγβFzrγαursorsdFkF”imγlyF
–pβ−tγTF2021RFcRFYSZc 26

394 ”−rgγtγβFβrugFβγlivγryFsystγmsdFsynthγsisF−nβFinFvitroFffio−αtivityF−nβF−poptosisFstuβiγsFoηF
gγmαit−ffinγSα−rffonFβotFαonjug−tγsTF2020RFW[RFV][VVZ 7

393 —olt−gγSnγpγnβγntFzhotoluminγsαγnαγFoηFm−rffonFnotsTF2020RFW]aRFWZa[W[ 4

392 ”woSphotonFs−tur−fflγF−ffsorptionFpropγrtiγsF−nβFl−sγrF‘SswitαhF−ppliα−tionFoηFα−rffonFqu−ntumF
βotsTF2017RFZXRFYcaXSYca[ 14

391
”hγorγtiα−lFαomp−risonFoηFthγFγnγrgiγsF−nβFw−vγFηunαtionsFoηFthγFγlγαtronF−nβFholγFst−tγsF
ffγtwγγnFmβ“γSF−nβFsnzSff−sγβFαorγUshγllUshγllFqu−ntumFβotsdFγηηγαtFoηFthγFff−nβg−pFγnγrgyFoηFthγF
αorγFm−tγri−lFonFthγFγmissionFspγαtrumTF2019RFcRFWX[a

9

390 zromisingFx−nostruαturγβFw−tγri−lsF−g−instFonvγlopγβF—irusTF2020RFcXRFγXVXVVaWb 8

389 zrγp−r−tionFoηFα−rffonFβotF−sF−Fpotγnti−lFm’s“z’Um−scFpl−smiβFβγlivγryFsystγmFηorFlungFα−nαγrFαγllsTF
2020RFYXRF 5

388 oxploringFthγFzotγnti−lFoηFm−rffonFnotsFtoFmomff−tFmy—snSWcTF2020RFaRF]W][a[ 17

387 oαoSpriγnβlyF“ust−in−fflγFpluorγsαγntFm−rffonFnotsFηorFthγFkβsorptionFoηFrγ−vyFwγt−lFsonsFinF
kquγousFonvironmγntTF2020RFWVRF 40

386 “ynthγsisRFzropγrtiγsF−nβFkppliα−tionsFoηFvuminγsαγntFm−rffonFnotsTF2021RFZXWSZ]V

385 rγrff−lFmγβiαinγFβγrivγβFα−rffonFβotsdFsynthγsisF−nβF−ppliα−tionsFinFthγr−pγutiαsRFffioim−gingF−nβF
sγnsingTF2021RFWcRFYXV 5

384 zγrmγ−tionFp−thw−yFoηFtwoFhyβrophoffiαFα−rffonFn−nop−rtiαlγsF−αrossF−FlipiβFffil−yγrTF2021RFWYYRFW 1
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383 wiαroηluiβiαFsynthγsisFoηFoptiα−llyFrγsponsivγFm−tγri−lsFηorFn−noSF−nβFffiophotoniαsTF2021RFXcbRFWVX[Zb 6

382 “urη−αγFmh−rgγFkltγr−tionFinFm−rffonFnotsFqovγrnsFthγFsntγrη−αi−lFolγαtronF”r−nsηγrF−nβF”r−nsportTF
2021RFWX[RFXYYcbSXYZVb 4

381 “urη−αγSmoorβin−tγβFwγt−lSyrg−niαFpr−mγworkF”hinFpilmsFN“–’wypsOdFpromFp−ffriα−tionFtoFonγrgyF
kppliα−tionsTF2021RFYRFWVVV][ 2

380 molorimγtriαSηluorγsαγntFnu−lSmoβγF“γnsingFoηFzγroxiβγFoxplosivγsFl−sγβFonFsnnγrFpiltγrFoηηγαtF
withFloostγβF“γnsitivityF−nβF“γlγαtivityTF2021RF 0

379 m−rffonF‘u−ntumFnotsTF2022RFaWSbb

378 x−noα−rffonsFinFqu−ntumFrγgimγdFknFγmγrgingFsust−in−fflγFα−t−lytiαFpl−tηormFηorForg−niαFsynthγsisTFWS[[ 4

377 pluorγsαγntFzolyγthylγnγFffyFsnF“ituFp−αilγF“ynthγsisFoηFm−rffonF‘u−ntumFnotsFp−αilit−tγβFffyF“iliα−F
x−nop−rtiαlγFkgglomγr−tγsTF 2

376 ’γl−x−tionFoηFthγFonγrgyFoηFyptiα−llyFoxαitγβF“t−tγsFinFthγFm−rffonF‘u−ntumFnotsTF2018RFXVRFXVc

375 m−rffonFnotsF“ynthγsizγβFηromFqrγγnFzrγαursorsFwithF−nFkmpliηiγβFzhotoluminγsαγnαγdF“ynthγsisRF
mh−r−αtγriz−tionRF−nβFstsFkppliα−tionTF2019RFWSYY

374 oαoηriγnβlyFx−nom−tγri−lsFηorF“ust−in−fflγFzhotoα−t−lytiαFnγαont−min−tionFoηFyrg−niαsF−nβF
l−αtγri−TF2019RFWaaaSWbV[

373 “ust−in−fflγFzolymγriαFx−noαompositγsFηorFwultiη−αγtγβFkβv−nαγβFkppliα−tionsTF2019RFY]YSYc[

372 x−notγαhnologydF“αiγnαγF−nβF”γαhnologyF−tFxγwFvγngthF“α−lγFwithFsmpliα−tionsFinFnγηγnsγTF2019RFY[Sac

371 u˜–rm˜–z˜–F“o˜�−nβ−nFu−rffonFuu−ntumFxokt−l−r˜–nF“γntγziFvγFpotolˆ…minγs−nsFˆ�zγlliklγrininF
˜°nαγlγnmγsiTFZbS[]

370 TF2020RFWWRFWVX[SWVZV 1

369 zhotoγlγαtroαhγmiα−lF−nβFphotosγnsingFstuβyFoηFnitrogγnFβopγβFα−rffonFn−nop−rtiαlγsFsγnsitizγβF
”iyXFn−noroβsTF2021RFWVb]bY 5

368 m−rffonFβotFwithF−ggrγg−tionFinβuαγβFγmissionF−nβFprFtriggγrγβFβisintγgr−tionTF2021RFZ[RFWVV[Ya 5

367 m−rffonFnotsF−sF−F“ust−in−fflγFxγwFzl−tηormFηorFyrg−niαFvightFomittingFnioβγTF2021RFWWRF[ 2

366 ”inF”γlluriβγF‘u−ntumFnotsF−sF−FxovγlF“−tur−fflγFkffsorffγrFηorF‘S“witαhingF−nβFwoβγFvoαkingFinF
piffγrFv−sγrsTF2021RFcRFXVVWbXW 6
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365 sntγrl−yγrFtr−nsitionFinFgr−phγnγFα−rffonFqu−ntumFβotsTF2020RF[RFYYZ[SYY[X 2

364 kFnovγlFmolγαul−rlyFimprintγβFγlγαtroαhγmiα−lFsγnsorFff−sγβFonF−FnitrogγnSβopγβFgr−phγnγFoxiβγF
qu−ntumFβotF−nβFmolyffβγnumFα−rffiβγFn−noαompositγFηorFinβomγt−αinFβγtγrmin−tionTF2021RFWZ]RFaWabSaWb] 1

363 m−rffonFqu−ntumFβotFηluorγsαγntFproffγsFηorFηooβFs−ηγtyFβγtγαtiondFzrogrγssRFopportunitiγsF−nβF
αh−llγngγsTF2022RFWYYRFWVb[cW 4

362 xγ−rFsnηr−rγβSomittingFm−rffonFx−nom−tγri−lsFηorFliomγβiα−lFkppliα−tionsTF2020RFWYYSW]W 1

361 x−noph−rm−αγutiα−lsdF“ynthγsisRFmh−r−αtγriz−tionRF−nβFmh−llγngγsTF2020RFbWSWYb

360 olγαtriα−lFzropγrtiγsFinFzwwkUm−rffonSnotsFx−noαompositγFpilmsFlγlowFthγFzγrαol−tionF”hrγsholβTF
2020RFXY[SX[V

359 vightFinβuαγβFff−αtγri−lFβγ−αtiv−tionFusingFgr−phγnγFqu−ntumFβotTF2020RF 1

358 snF—ivoFlioβistriffutionRFmlγ−r−nαγRF−nβFlioαomp−tiffilityFoηFwultiplγFm−rffonFnotsFmont−iningF
x−nop−rtiαlγsFηorFliomγβiα−lFkppliα−tionTF2021RFWYRF 0

357 yptiα−lFpropγrtiγsFoηFxSF−nβF“SβopγβFα−rffonFβotsFff−sγβFonFαitriαF−αiβF−nβFvSαystγinγTFWS[ 0

356 “ynthγsisFoηF“omγFlio−αtivγFx−nom−tγri−lsF−nβFkppliα−tionsFoηF—−riousFx−noαonjug−tγsFηorF
”−rgγtγβF”hγr−pγutiαFkppliα−tionsTF2021RFYZaSYa]

355 snηluγnαγFoηFinorg−niαFionsFonFphotoluminγsαγnαγFoηFα−rffonFβotsFinF−quγousFsuspγnsionsTF2020RF 0

354 “truαturγFγluαiβ−tionFoηFmultiαolorFγmissivγFgr−phγnγFqu−ntumFβotsFtow−rβsFαγllFguiβ−nαγTF 3

353 m−rffonFn−nop−rtiαlγsTF2021RFX[YSXc[

352 ’γαγntFprogrγssFinFqu−ntumFβotsFff−sγβFn−noαompositγFγlγαtroβγsFηorFrγαh−rgγ−fflγFmonov−lγntF
mγt−lSionF−nβFlithiumFmγt−lFff−ttγriγsTF 1

351 kssγssingFthγFonvironmγnt−lFoηηγαtsF’γl−tγβFtoF‘u−ntumFnotF“truαturγRFpunαtionRF“ynthγsisF−nβF
oxposurγTTF2022RFcRFb]aScWV 2

350 kntivir−lsFff−sγβFonFn−nom−tγri−lsF−g−instF“k’“Smo—SXTF2022RFXaWSYV[

349 “ynthγsisFoηFhighlyFηluorγsαγntRF−minγSηunαtion−lizγβFα−rffonFβotsFηromFffiotinSmoβiηiγβFαhitos−nF
−nβFsilkSηiffroinFfflγnβFηorFt−rgγtSspγαiηiαFβγlivγryFoηF−ntitumorF−gγntsTF2022RFXaaRFWWbb]X 3

348 “ynthγsisFoηFsurη−αγFprotγinSimprintγβFn−nop−rtiαlγsFff−sγβFonFmγt−lFαoorβin−tionF−nβF−nαhorγβF
α−rffonFβotsFηorFγnh−nαγβFηluorγsαγnαγFβγtγαtionTF2022RFXYbRFWXYVaV 2
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347 m−rffonSβotsFηromFff−ff−ssuFαoαonutFNyrffigny−Fspγαios−OFffiom−ssdF“ynthγsisRFαh−r−αtγriz−tionRF−nβF
toxiαityFtoFn−phni−Fm−gn−TF2021RF[RFWVVWYY 3

346 “timuliSprγγF”r−nsαutiαul−rFnγlivγryFoηFÖnFwiαroγlγmγntF–singFliopolymγriαFx−novγhiαlγsdF
oxpγrimγnt−lRF”hγorγtiα−lRF−nβF“tuβiγsTF2021RF 5

345 “truαturγSpγrηorm−nαγFrγl−tionshipsFffγtwγγnF−minoF−αiβSηunαtion−lizγβFgr−phγnγFqu−ntumFβotsF
−nβFsγlηSαlγ−ningFn−noηiltr−tionFmγmffr−nγsTF2021RF]ZZRFWXVV]b 0

344 “α−l−fflγFproβuαtionRFαγllFtoxiαityF−ssγssmγntRF−nβFpl−ntFgrowthFpromotionF−αtivitiγsFoηFα−rffonF
qu−ntumFβotsFβγrivγβFηromFlowSqu−lityFαo−lFηγγβstoαkTF2021RFZYYRFWYY]YY 2

343 kF’γviγwFoηFx−nom−tγri−lFl−sγβF“αintill−torsTF2021RFWZRFaaVW 3

342  −tγrFzuriηiα−tionFffyFm−rffonF‘u−ntumFnotsTF2022RFWWYSW]V 1

341 kFp−αilγFkppro−αhFηorFolγmγnt−lSnopγβFm−rffonF‘u−ntumFnotsF−nβF”hγirFkppliα−tionFηorFoηηiαiγntF
zhotoβγtγαtorsTF2021RFγXWV[]bY 7

340 vuminγsαγntFm−rffonFnotsFηorFonvironmγnt−lFzhotoα−t−lytiαTF2022RFXVWSXXb

339 ”umorFmiαroγnvironmγntSrγsponsivγFtouαhFsγnsorSff−sγβFprStriggγrγβFαontroll−fflγFαonβuαtivγF
hyβrogγlTF2021RFX[RFWVWX[c 1

338 kntiff−αtγri−lFγηηiαiγnαyFoηFα−rffonFβotsF−g−instFqr−mSpositivγF−nβFqr−mSnγg−tivγFff−αtγri−dFkFrγviγwTF
2021RFcRFWV]bXW 5

337 p−ffriα−tionFoηFffioαomp−tifflγFm−gnγtoSηluorγsαγnαγFn−nop−rtiαlγsF−sF−Fpl−tηormFηorFηluorγsαγntF
sγnsorF−nβFm−gnγtiαFhypγrthγrmi−F−ppliα−tionsTTF2021RFWWRFY[X[bSY[X]a 0

336 x−proxγnFrγlγ−sγF−spγαtFηromFfforonSβopγβFα−rffonFn−noβotsF−sF−Fffiηunαtion−lF−gγntFinFα−nαγrF
thγr−pyTTF2021RFWWRFYaYa[SYaYbX 1

335 m−rffonFβotsFprγp−rγβFηromFαitriαF−αiβF−nβFurγ−FffyFmiαrow−vγS−ssistγβFirr−βi−tionF−sF−FturnSonF
ηluorγsαγntFproffγFηorF−ll−ntoinFβγtγrmin−tionTF2021RFZ[RFXXZXZSXXZYW

334 m−rffonFβotsdF−FnovγlFpl−tηormFηorFffiomγβiα−lF−ppliα−tionsTF 7

333
wiαrow−vγS−ssistγβFgrγγnFsynthγsisFoηFmultiSηunαtion−lFα−rffonFqu−ntumFβotsF−sFγηηiαiγntF
ηluorγsαγnαγFsγnsorFηorFultr−Str−αγFlγvγlFmonitoringFoηF−mmoni−FinFγnvironmγnt−lFw−tγrTTF2021RF
XV]RFWWX[bc

4

332 “tuβyFoηFthγFpluorγsαγnαγFff−sγβFkppliα−tionsFoηF −tγrF“olufflγFNxRFzOFnopγβFm−rffonFnotsF
“ynthγsizγβFvi−Fwiαrow−vγFkssistγβFqrγγnFzyrolysisTF2020RFWVRFbXaSbYc

331 klαoholF“olvγntFoηηγαtFonFpluorγsαγnαγFzropγrtiγsFinFthγF“olvothγrm−lF“ynthγsisFoηFm−rffonF
‘u−ntumFnotsTF2022RFYaRFXYSXa 1

330 vigninSl−sγβFmβ“FnotsF−sFwultiηunαtion−lFzl−tηormsFηorF“γnsingF−nβF γ−r−fflγFzhotoβyn−miαF
mo−tingsTF 2
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329 kβsorptivγF’γmov−lFoηFwγthylγnγFlluγFηromFkquγousF“olutionsF–singFw−gnγtiαFpγYyZjmSβotsdF
’γmov−lF−nβFkinγtiαFstuβiγsTFWSWc 0

328 yptiα−lFpropγrtiγsF−nβFphoto−αtivityFoηFα−rffonFn−noβotsFsynthγsizγβFηromFolivγFsoliβFw−stγsF−tF
βiηηγrγntFα−rffoniz−tionFtγmpγr−turγsTTF2022RFWXRFZZcVSZ[VV 2

327 ‘u−ntumFyiγlβFoptimiz−tionFoηFα−rffonFβotsFusingFrγsponsγFsurη−αγFmγthoβologyF−nβFitsF−ppliα−tionF
−sFαontrolFoηFpγYQionFlγvγlsFinFβrinkingFw−tγrTF2022RFcRFVW[aVX 1

326 ksogγnFn−nop−rtiαlγsTF2022RFZ]YSZb]

325 wyαotoxinsFβγtγαtiondFviγwFinFthγFlγnsFoηFmolγαul−rlyFimprintγβFpolymγrF−nβFn−nop−rtiαlγsTTF2022RFWSY[ 1

324 punαtion−lizγβFn−nom−tγri−lSff−sγβFγlγαtroαhγmiα−lFsγnsorsdFkFsγnsitivγFsγnsorFpl−tηormTF2022RFYSX[ 5

323 ’γ−lStimγFphotovolt−iαFp−r−mγtγrsF−ssγssmγntFoηFα−rffonFqu−ntumFβotsFshowingFstrongFffluγF
γmissionTTF2022RFWXRFWY[XSWY]V 2

322 m−rffonFnotsdFknFoxαγllγntFpluorγsαγntFzroffγFηorFmont−min−ntF“γnsingF−nβF’γmγβi−tionTTF2022RFγXWV[[ac 5

321 kF’γviγwFonFmh−r−αtγriz−tionF”γαhniquγsFηorFm−rffonF‘u−ntumFnotsF−nβF”hγirFkppliα−tionsFinF
kgroαhγmiα−lF’γsiβuγFnγtγαtionTTF2022RFYXRFZZc 3

320 oηηγαtFoηF—−riousFkquγousFoxtr−αtingFkgγntsFonFpluorγsαγnαγFzropγrtiγsFoηF −stγF”γ−F’γsiβuγF
nγrivγβFm−rffonFnotsFN ”’SmnsOdFmomp−r−tivγF“pγαtrosαopiαFkn−lysisTTF2022RF 1

319 m−rffonFβotFαompositγsFηorFffio−ppliα−tionsdF−FrγviγwTTF2022RF 5

318 kppliα−tionFoηFhyffriβFn−nom−tγri−lsFηorFβγvγlopmγntFoηFγlγαtroαhγmiα−lFsγnsorsTF2022RFZWS[Y 1

317 rγ−vyFmγt−lFionFβγtγαtionFusingFgrγγnFprγαursorFβγrivγβFα−rffonFβotsTTF2022RFX[RFWVYbW] 4

316 m−rffonFx−nop−rtiαlγsdFkFzotγnti−lFmostSoηηγαtivγFkppro−αhFtoFmountγrFkntimiαroffi−lF’γsist−nαγTF
2022RF[WYS[XX

315 punαtion−lizγβFgrγγnFα−rffonSff−sγβFn−nom−tγri−lFηorFγnvironmγnt−lF−ppliα−tionTF2022RFYZaSYbX

314 “ynthγsisRFzuriηiα−tionRF−nβFmh−r−αtγriz−tionFoηFm−rffonFnotsFηromFxonSkαtiv−tγβF−nβFkαtiv−tγβF
zyrolytiαFm−rffonFll−αkTTF2022RFWXRF 5

313 m−rffonFnotF”hγr−pγutiαFzl−tηormsdFkβministr−tionRFnistriffutionRFwγt−ffolismRFoxαrγtionRF”oxiαityRF
−nβF”hγr−pγutiαFzotγnti−lTTF2022RFγXWV]YZX 11

312 “ynthγsisFoηFα−rffonSff−sγβFn−nom−tγri−lsF−nβFthγirF−ppliα−tionFinFpollutionFm−n−gγmγntTF 5
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311
righlyF“γnsitivγFpingγrprintFnγtγαtionFunβγrF–—FvightFonFxonSzorousF“urη−αγF–singF“t−rαhSzowβγrF
l−sγβFvuminolSnopγβFm−rffonFnotsFNxSmnsOFηromF”γnβγrFmoαonutF −tγrF−sF−FqrγγnFm−rffonF“ourαγTTF
2022RFWXRF

1

310 m−t−lytiαFyxiβ−tionFoηFklαoholsFovγrF−FxitrogγnSF−nβF“ulηurSnopγβFqr−phitiαFm−rffonFnotSwoβiηiγβF
w−gnγtiαFx−noαompositγTF2022RF]WRFXVWVSXVXX 1

309 mompositγFoηFm−gnγtiαFα−rffonFqu−ntumFβotSsupportγβFioniαFliquiβF−nβFmuSlnmFNmmnmFnoTF]ba]cVOF
wypdFkFtriplγFα−t−lytiαFαompositγFηorFαhγmiα−lFtr−nsηorm−tionsTF2022RFYVbRFWXXbbb 1

308 kFrγviγwFonFgr−phγnγFqu−ntumFβotsRF−nFγmγrgingFluminγsαγntFα−rffonFn−nolightsdFrγ−lthα−rγF−nβF
onvironmγnt−lF−ppliα−tionsTF2022RFXabRFWW[]YY 1

307 onginγγringFhighlyFgr−phitiαFα−rffonFqu−ntumFβotsFffyFα−t−lytiαFβγhyβrogγn−tionF−nβFα−rffoniz−tionF
oηF”iYmX”xSwXγnγFwr−ppγβFpolystyrγnγFsphγrγsTF2022RFWcVRFYWcSYXb 7

306 m−rffonFqu−ntumFβotsSγmffγββγβFgr−phitiαFα−rffonFnitriβγFn−notuffγsFηorFγnh−nαingFthγFpowγrF
αonvγrsionFγηηiαiγnαyFoηFsγnsitizγβFsol−rFαγllsTF2022RFXZRFWVVa]Y 1

305 p−αilγFgrγγnFsynthγsisFoηFηluorγsαγntFα−rffonFn−nop−rtiαlγsFusingFspiβγrFsilksTF2022RFYRF

304 yr−ngγSrγβFtoFxs’FγmissivγFα−rffonFβotsFηorF−ntimiαroffi−lRFffioim−gingF−nβFff−αtγri−Fβi−gnosisTTF2022RF 4

303 kFrγviγwFonF−βv−nαγmγntsFinFα−rffonFqu−ntumFβotsF−nβFthγirF−ppliα−tionFinFphotovolt−iαsTTF2022RF
WXRFZaWZSZa[c 8

302 m−rffonFnotsFl−sγβFzhotoα−t−lysisFηorFonvironmγnt−lFkppliα−tionsTF2022RFWVRFWVaYY] 7

301 onzymolysisStrγ−tγβFwooβSβγrivγβFhiγr−rαhiα−lFporousFα−rffonFηorFηluorγsαγnαγSηunαtion−lizγβF
ph−sγFαh−ngγFm−tγri−lsTF2022RFXYZRFWVcaY[ 4

300 xγwFprospγαtsFonFsolvothγrm−lFα−rffonis−tionF−ssistγβFffyForg−niαFsolvγntsRFioniαFliquiβsF−nβF
γutγαtiαFmixturγsFâ��FkFαritiα−lFrγviγwTF2022RFWX]RFWVVcYX 1

299 “m−rtFnγsignsFoηFwoFl−sγβFolγαtroα−t−lystsFηorFryβrogγnFovolutionF’γ−αtionTF2022RFWXRFX 0

298 nγsignFoηFxγwFrighFonγrgyFxγ−rFpiγlβFx−nophotoniαFw−tγri−lsFηorFp−rFpiγlβFkppliα−tionsTF2022RFb[cScXV

297 kβv−nαγsFinFn−nom−tγri−lsSff−sγβFffiosγnsorsFηorFthγFβγvγlopmγntFoηFvirusFβγtγαtionTF2022RFXVYSXWa

296 “ynthγsisF−nβFmh−r−αtγriz−tionFoηFz“ηSm‘nFx−noαompositγFwγmffr−nγFvi−FxonSsolvγntFsnβuαγβF
zh−sγF“γp−r−tionF”γαhniquγTF2022RFX[SYZ

295 lottomSupFsynthγsizγβFαryst−llinγFfforonFqu−ntumFβotsFwithFnonvol−tilγFmγmoryFγï‹�γαtFthroughF
onγSstγpFhyβrothγrm−lFpolymγriz−tionFoηF−mmoniumFpγnt−ffor−nγF−nβFfforiαF−αiβTF 0

294 vightSγmittingF”iXxFNwXγnγOFqu−ntumFβotsdFsynthγsisRFαh−r−αtγriz−tionF−nβFthγorγtiα−lFα−lαul−tionsTF
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293 kltγringFn−tur−lFphotosynthγsisFthroughFqu−ntumFβotsdFγηηγαtFoηFqu−ntumFβotsFonFvi−ffilityRFlightF
h−rvγstingFα−p−αityF−nβFgrowthFoηFphotosynthγtiαForg−nismsTTF2022RF 0

292 krrowrootFβγrivγβFα−rffonFβotsdFqrγγnFsynthγsisF−nβF−ppliα−tionF−sF−nFγηηiαiγntFoptiα−lFproffγFηorF
ηluoriβγFionsTF2022RF[WRFXZWaSXZXW 1

291 ²γ−stFpowβγrFβγrivγβFα−rffonFqu−ntumFβotsFηorFβop−minγFβγtγαtionF−nβFlivingFαγllFim−gingTTF2022RF 5

290 “hγllSssol−tγβFkssγmfflyFoηFktomiα−llyFzrγαisγFx−noαlustγrsFonFqolβFx−noroβsFηorFsntγgr−tγβF
zl−smoniαSvuminγsαγntFx−noαompositγsTTF2022RFWX]RFWbZXSWb[W 0

289 x−nop−rtiαlγsF−sFzowγrηulF”oolsFηorFmrossingFthγFllooβSlr−inFl−rriγrTTF2022RF 2

288 m−rffonF‘u−ntumFnotsMF“ynthγsisFwithF−F“trongFmhγmiα−lFml−wFηorFpivγF”r−nsitionFwγt−lF“γnsingFinF
thγFsrvingS illi−msF“γriγsTTF2022RFWXRF 1

287 “ynthγsisF−nβFαh−r−αtγriz−tionFoηFhighFqu−ntumFyiγlβFgr−phγnγFqu−ntumFβotsFvi−FpyrolysisFoηF
glut−miαF−αiβF−nβF−sp−rtiαF−αiβTF2022RFXZRFW

286 kpt−sγnsorFff−sγβFonFηluorγsαγnαγFrγson−nαγFγnγrgyFtr−nsηγrFηorFthγFβγtγrmin−tionFoηFk−n−myαinTFW 0

285 qrγγnFsynthγsisFoηF”iyXUmnsFn−nohyffriβFαompositγF−sF−nF−αtivγFphotoα−t−lystFηorFthγF
photoβγgr−β−tionFoηFmγthylFor−ngγTF2022RFYYRFacYYSacZZ

284 prS“γnsitivγF“ilvγrSmont−iningFm−rffonFnotsFl−sγβFonFpoliαFkαiβTTF2022RFW[RF

283 ynγS“tγpFzrγp−r−tionFoηF“RFxFmoSnopγβFm−rffonF‘u−ntumFnotsFηorFthγFrighlyF“γnsitivγF−nβF“implγF
nγtγαtionFoηFwγthotrγx−tγTTF2022RFXaRF 0

282 kF’γviγwFonFthγF–sγFoηFlioαh−rFnγrivγβFm−rffonF‘u−ntumFnotsFzroβuαtionFηorF“γnsingF
kppliα−tionsTF2022RFWVRFWWa 2

281 “αrγγningFoηFmhitos−nFnγriv−tivγsSm−rffonFnotsFl−sγβFonFkntiff−αtγri−lFkαtivityF−nβFkppliα−tionFinF
kntiSFlioηilmTTF2022RFWaRFcYaSc[X 2

280 monvγrtingFpruitF −stγFintoFm−rffonFβotsFηorFlioim−gingFkppliα−tionsTF2022RFWVVWYa 1

279 righF‘u−ntumF²iγlβFxitrogγnSnopγβFm−rffonF‘u−ntumFnotSl−sγβFpluorγsαγntFzroffγsFηorF“γlγαtivγF
“γnsingFoηFXRZR]S”rinitrotoluγnγTF 2

278 murrγntFsαγn−rioF−nβFrγαγntF−βv−nαγmγntFoηFβopγβFα−rffonFβotsdF−FshortFrγviγwFsαiγntoαr−αyF
upβ−tγFNXVWYâ��XVXXOTFW 1

277 vuminγsαγnαγFαolorFrγgul−tionFoηFα−rffonFqu−ntumFβotsFffyFsurη−αγFmoβiηiα−tionTF2022RFXZ]RFWWbbWW 3

276 p−stF−nβFγηηiαiγntFHonSoηηSonHFηluorγsαγntFsγnsorFηromFxSβopγβFα−rffonFβotsFηorFβγtγαtionFoηF
mγrαuryF−nβFioβinγFionsFinFγnvironmγnt−lFw−tγrTTF2022RFbXaRFW[ZY[a 2
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275 –ltr−Sst−fflγFα−rffonFqu−ntumFβotFn−noηluiβsFηorFβirγαtF−ffsorptionFsol−rFαollγαtorsTF2022RFXZVRFWWWaXV 4

274 nosimγtriαF−n−lysisFoηFgr−phitiαFα−rffonFnitriβγFqu−ntumFβotsFγxposγβFtoF−Fg−mm−Fr−βi−tionFηorF−F
lowSβosγF−ppliα−tionsTTF2022RFWbZRFWWVXVV

273 ’γαγntFprogrγssFoηFηluorγsαγntFm−tγri−lsFηorFηingγrm−rksFβγtγαtionFinFηorγnsiαFsαiγnαγF−nβF
−ntiSαountγrηγitingTF2022RFZ]XRFXWZ[XY 5

272 ’γαγntF−βv−nαγsFoηFα−rffonSff−sγβFn−nom−tγri−lsFNmlxwsOFηorFw−stγw−tγrFtrγ−tmγntdF“ynthγsisF−nβF
−ppliα−tionTTF2022RFXccRFWYZY]Z 2

271 m−rffonFx−nom−tγri−lsFηorF”hγr−nostiαF–sγTF2022RFbRFY 3

270 woβγlingFoηFoptiα−lFηorαγsFinF−FspγαklγFηiγlβTF2021RF

269 kFp−αilγFmoSnγpositionFkppro−αhFtoFmonstruαtFpunαtion−lizγβFqr−phγnγF‘u−ntumFnotsF
“γlηSmlγ−ningFx−noηiltr−tionFwγmffr−nγsTTF2021RFWXRF 0

268 “timuliS’γsponsivγFlioSl−sγβF‘u−ntumFnotsFinFliomγβiα−lFkppliα−tionsTF2022RFYXYSY[X 0

267 wolγαul−rFsnsightsFoηFm−rffonFx−noβotsFporm−tionF−nβF”hγirF”woSzhotonFomissionFzropγrtiγsTF2022
RFYRFXWVVVcX 1

266 zort−fflγFx−nom−tγri−lsFsmprγgn−tγβFz−pγrSl−sγβF“γnsorsFηorFnγtγαtionFoηFmhγmiα−lF“uffst−nαγsTF
2022RFXWSZa

265 ’γηγrγnαγsTF2021RFYWaSY[b

264 snsightFintoFthγFγηηγαtFoηFαitriαF−αiβFonFα−rffonFβotsSmγβi−tγβFtr−nsportFoηFmβXQFthroughFs−tur−tγβF
porousFmγβi−TF

263 “olv−toαhromiαFoηηγαtsFinFkffsorptionF−nβFvuminγsαγnαγF“pγαtr−F−nβF“t−ffilityFoηFthγFomissionF
‘u−ntumF²iγlβFoηFm−rffonFx−nop−rtiαlγsdFz−rtFsTF2022RFWYRFXZaSX]X 1

262 n−rkSpiγlβFwiαrosαopiαF“tuβyFoηFmγllul−rF–pt−kγFoηFm−rffonFx−noβotsdFxuαlγ−rFzγnγtr−ffilityTTF2022RF
XaRF 0

261 oηηγαtsFoηFzositivγFm−rffonF‘u−ntumFnotsFonFqr−mSxγg−tivγFl−αtγri−F−sF−nFkntimiαroffi−lFkgγntTFW 0

260 “olv−toαhromiαFoηηγαtsFinFkffsorptionF−nβFvuminγsαγnαγF“pγαtr−F−nβF“t−ffilityFoηFthγFomissionF
‘u−ntumF²iγlβFoηFm−rffonFx−nop−rtiαlγsdFz−rtFssTF2022RFWYRFX]YSXa]

259 “pγαtrosαopiαF−nβFphotothγrm−lFαh−r−αtγriz−tionFoηFgr−phγnγFqu−ntumFβotsFηorF−ntimiαroffi−lF
−ppliα−tionsTF2022RFWYWRFW[[WVX 1

258 knFyvγrviγwFoηF“ynthγtiαFwγthoβsF−nβFkppliα−tionsFoηFzhotoluminγsαγntFzropγrtiγsFoηFm−rffonF
‘u−ntumFnotsTTF2022RF 1
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257 kminoSγmffγββγβFα−rffonFqu−ntumFβotsFinαorpor−tγβFthinSηilmFn−noαompositγFmγmffr−nγFηorF
βγs−lin−tionFffyFpγrv−por−tionTF2022RF[YYRFWW[aZX 2

256 moSproβuαtionFoηFα−rffonFqu−ntumFβotsF−nβFffioηuγlsFvi−Fhyβrothγrm−lFαonvγrsionFoηFffiom−ssTF2022RF
XYXRFWVaXa] 0

255 punαtion−lFα−rffonFβotsFηromF−FmilβFoxiβ−tionFoηFαo−lFliquγη−αtionFrγsiβuγTF2022RFYXXRFWXZXW] 4

254 p−ffriα−tionFoηFultr−SffrightFα−rffonFn−noSonionsFvi−F−FonγSstγpFmiαrow−vγFpyrolysisFoηFηishFsα−lγF
w−stγFinFsγαonβsTF 1

253 kFxovγlFm−rffonF‘u−ntumFnotsF−nβFitsFkppliα−tionsFinFnrugFnγlivγryF“ystγmFâ��FkF’γviγwTF
zh−rm−αophorγTF2022RFWYRF]XSaW

252 sntroβuαtionF−nβFovγrviγwFoηFα−rffonFn−nom−tγri−lSff−sγβFsγnsorsFηorFsust−in−fflγFrγsponsγTF2022RFYc[SZW] 0

251 mrkz”o’FbTFm−rffonFx−nom−tγri−lsFηorFsm−gingTF2022RFXZXSXaa

250 m−rffonFn−nom−tγri−lsSff−sγβFsγnsorsFηorFffiomγβiα−lF−ppliα−tionsTF2022RF[cSa[ 2

249 p−ffriα−tionRFmh−r−αtγristiαsRF−nβF”hγr−pγutiαFkppliα−tionsFoηFm−rffonSl−sγβFx−noβotsTF2022RFXVXXRFWSWX 0

248 ryβrothγrm−lFsynthγsisFoηFffiom−ssSβγrivγβFα−rffonFn−noβotsdFmh−r−αtγriz−tionF−nβF−ppliα−tionsTF
2022RFWX]XY] 2

247 ‘u−ntumFβotsFoηFgr−phγnγFoxiβγF−sFn−noS−ββitivγFtriggγrsFm−αrosα−lγFsupγrluffriαityFwithF−nF
γxtrγmγFshortFrunningSinFpγrioβTF2022RFWVVXWc 2

246 wiαrow−vγS−ssistγβFsynthγsisF−nβFηorm−tionFmγαh−nismFoηFηluorγsαγntFα−rffonFβotsFηromFst−rαhTF
2022RFWVVXWb 1

245 zyrolysisF−nβF“olvothγrm−lF“ynthγsisFηorFm−rffonFnotsdF’olγFoηFzuriηiα−tionF−nβFwolγαul−rF
pluorophorγsTTF2022RF 3
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239 zrotγinFn−noFnotsFαonjug−tγβFkuxzRFpolySvysinγFffiointγrη−αγFηorFthγFsγlγαtivγFvolt−mmγtriαF
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0
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226 kF“tr−tγgiαF’γviγwFonFm−rffonF‘u−ntumFnotsFηorFm−nαγrSni−gnostiαsF−nβF”rγ−tmγntTF2022RFWVRF 2
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216 yxygγnSrγgul−tγβFα−rffonFqu−ntumFβotsF−sFγηηiαiγntFmγt−lSηrγγFγlγαtroα−t−lystFηorFnitrogγnF
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sγnsitivγFβγtγαtionFoηFthiourγ−TF2022RFXbWRFWXW[bX 0

186 oηηiαiγntFphotoα−t−lystFηorFthγFβγgr−β−tionFoηFα−tioniαF−nβF−nioniαFβyγsFprγp−rγβFvi−Fmoβiηiα−tionF
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185 p−ffriα−tionFoηFâ��γlγαtro−αtivγFαγllsâ��FusingFffioSinspirγβFpolyβop−minγSβγrivγβFα−rffonFn−nop−rtiαlγsF
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180 “truαtur−lF−nβFηunαtion−lFstuβyFoηFηluorγsαγntFα−rffonFβotsFsynthγsizγβFηromFlγmonSpγγlFvi−FonγF
stγpFmiαrow−vγFirr−βi−tionFmγthoβTF2022RFWXZbRFVWXV[Y

179 mh−r−αtγriz−tionFoηFxSβopγβFα−rffonFqu−ntumFβotsFsynthγsizγβFffyFnlnSff−sγβFαolβF−tmosphγriαF
prγssurγFpl−sm−FjγtTF

178 wγt−lSprγγRFliom−ssSnγrivγβFx−noSkrαhitγαturγβFm−rffonF‘u−ntumFnotsF−sF−nFoηηiαiγntFkαiβSl−sγF
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2022RFaRFXb]b[SXb]cY 1
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171 vuminγsαγnαγFα−rffonFqu−ntumFβotsdFsynthγsisFusingFpist−αhioF−sFprγαursorRFinvγstig−tingFoptiα−lF
propγrtiγsRF−ppliα−tionFηorFmoFXQFβγtγαtionFinFw−tγrFmγβi−F−nβFphotoβγgr−β−tionFoηForg−niαFβyγsTF
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150 w−αrom−triαγsFηorFn−nosα−lγFp−rtiαlγsTF2022RFWVRFWWWV[SWWWWb 0

(2022-2022)

81
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148 pluorγsαγntFα−rffonFβotsFsynthγsisFinFprγmixγβFηl−mγsdFsnηluγnαγFoηFthγFγquiv−lγnαγFr−tioTF2023RF
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147 kFxovγlFqrγγnF“ynthγsizγβFm−rffonFnotsFηorFthγFnγtγαtionFoηFyrg−nophosph−tγFzγstiαiβγsFinFpruitsF
−nβF—γgγt−fflγsTF 0

146 ‘u−ntumFnotsFinFliomγβiα−ldFsntroβuαtionRF“ynthγsisRF−nβFkppliα−tionsTFWWRFZcS[a 0

145 ÖnyUm‘nsFx−noαompositγsFηorF—isifflγFvightFzhotoβγgr−β−tionFoηFyrg−niαFzollut−ntsTF2022RFWXRFc[X 1

144 kF’γviγwFonFqr−phγnγF‘u−ntumFnotsFηorFolγαtroαhγmiα−lFnγtγαtionFoηFomγrgingFzollut−ntsTF 0

143 pluorγsαγntFα−rffonFβotF−sF−nFoptiα−lF−mpliηiγrFinFmoβγrnF−griαulturγTF2022RFγVVZcY 1

142 vowF”γmpγr−turγF“ynthγsisFoηFpluorγsαγntFm−rffonFnotsFηromFzomγgr−n−tγFzγγlsTFcYWRFX[SYW 0

141 x−nomolγαul−rFni−gnostiαsTF2022RF][Sb] 0

140  −stγFzolystyrγnγSβγrivγβF“ulηon−tγβFpluorγsαγntFm−rffonFx−nop−rtiαlγsFηorFm−tionF“γnsingTF2022RF
aRF 0

139 m−rffonFqu−ntumFβotFinβuαγβFhγmolysisF−nβF−ntiS−ngiogγnγsisFinFproliηγr−tingFα−nαγrsFwithF—itisF
viniηγr−F−sFthγFsourαγFm−tγri−lTF 0

138 “upr−molγαul−rFkssγmfflyFoηFoβgγFpunαtion−lizγβF”opSnownFmhir−lFqr−phγnγF‘u−ntumFnotsTF 2

137
“ynthγsisFoηFm−rffonFx−noβotsFηromF“ug−rα−nγF“yrupRF−nβF”hγirFsnαorpor−tionFintoF−F
ryβrogγlSl−sγβFmompositγFtoFp−ffriα−tγFsnnov−tivγFpluorγsαγntFwiαrostruαturγβFzolymγrFyptiα−lF
piffγrsTF2022RFbRF[[Y

0

136 vSmystγinγFwoβiηiγβFmhitos−nFx−nop−rtiαlγsF−nβFm−rffonSl−sγβFx−nostruαturγsFηorFthγFsntr−n−s−lF
nγlivγryFoηFq−l−nt−minγTF2022RFWZRFZVVZ 0

135 punαtion−lizγβFm−rffonSl−sγβFolγαtroαhγmiα−lF“γnsorsFηorFpooβF−nβFklαoholiαFlγvγr−gγF“−ηγtyTF
2022RFWXRFcVbX 1

134 x−noαompositγsFoηFm−rffonF‘u−ntumFnotsF−nβFqr−phγnγF‘u−ntumFnotsdFonvironmγnt−lF
kppliα−tionsF−sF“γnsorsTF2022RFWVRFY]a 1

133 “upr−molγαul−rFkssγmfflyFoηFoβgγFpunαtion−lizγβF”opSnownFmhir−lFqr−phγnγF‘u−ntumFnotsTF 0

132 wiαroηluiβiαFn−noβγviαγsFηorFβrugFsγnsingF−nβFsαrγγningF−ppliα−tionsTF2022RFWWZabY 1
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131 ”uningFoηFNoOSNZSηluorophγnylOSWRWSβi−minoSXRYSβi−z−ffut−SWRYSβiγnγFn−nostruαturγsFηorFthγFsγlγαtivγF
βγtγαtionFoηFimiβ−αlopriβTF2022RFWWZZcZ 0

130 “tuβyFonFα−rffonFqu−ntumFβotsFsynγrgistiαFwithFv−WSx“rxmoyYFtoFimprovγFsupγrα−p−αitorF
pγrηorm−nαγTF 0

129 poliαF−αiβFαonjug−tγβFα−pγαit−ffinγFα−ppγβFgrγγnFsynthγsizγβFηluorγsαγntFα−rffonFβotsF−sF−Ft−rgγtγβF
n−noSβγlivγryFsystγmFηorFαolorγαt−lFα−nαγrTF2022RFYYRFWVZ[cV 0

128 ”un−fflγFα−rffonFqu−ntumFβotsFηromFst−rαhFvi−Fmiαrow−vγF−ssistγβFα−rffoniz−tionTFWYSXW 1

127 onh−nαingFthγFphotoluminγsαγnαγF−nβFαγllul−rFupt−kγFoηFηluorγsαγntFα−rffonFn−noβotsFvi−F
αuffosomγFlipiβFn−noα−rriγrsTF 0

126 ‘u−ntumFnotSl−sγβFx−nom−tγri−lsFηorFni−gnostiαF−nβF”hγr−pγutiαFkppliα−tionsTF2022RFZXcSZ[Y 0

125 qrγγnFsynthγsisFoηFα−rffonFqu−ntumFβotsFtow−rβFhighlyFsγnsitivγFβγtγαtionFoηFηorm−lβγhyβγFv−porsF
usingF‘mwFsγnsorTF2022RFWYaVYW 0

124 ”hγFusγF−nβFβγtγαtionFoηFqu−ntumFβotsF−sFn−notr−αγrsFinFγnvironmγnt−lFη−tγFstuβiγsFoηFγnginγγrγβF
n−nop−rtiαlγsTF2022RFWXVZ]W 0

123 zhotoα−t−lytiαF−nβFkβsorptivγF’γmov−lFoηFviquiβF”γxtilγFsnβustri−lF −stγFwithFm−rffonSl−sγβF
x−nom−tγri−lsTF2023RFWSaY 0

122 “ynthγsisF−nβFzhotoγlγαtriαFzropγrtiγsFoηFxitrogγnF−nβFzhosphorusFnopγβFm−rffonF‘u−ntumFnotsTF 0

121 xovγlFÖnUmoSxFαoSβopγβFα−rffonFqu−ntumFβotSff−sγβFâ��onSoηηSonâ��FηluorγsαγntFsγnsorFηorFpγNsssOF−nβF
−sαorffiαF−αiβTF2022RFWVVW]X 0

120 vuminγsαγntFα−rffonFβotsFofft−inγβFηromFβiηηγrγntFprγαursorsF−nβFmγthoβsF−nβFthγirF−ppliα−tionsF−sF
sγnsorsFηorFmγt−lFionsTFWSWV 0

119 kFnγwFmγthoβFηorFsynthγsisFoηFα−rffonFn−nop−rtiαlγF−nβFitsF−ppliα−tionsTF2022RFW]RFc]]Sca[ 0

118 oηηγαtFoηF“ynthγsisFzroαγssRF“ynthγsisF”γmpγr−turγRF−nβF’γ−αtionF”imγFonFmhγmiα−lRF
worphologiα−lRF−nβF‘u−ntumFzropγrtiγsFoηFm−rffonFnotsFnγrivγβFηromFvofflollyFzinγTF2022RFXRFX[VSX]Y 1

117 ’γαγntFzrogrγssFoηFm−rffonFnotsFηorFkirFzollut−ntsFnγtγαtionF−nβFzhotoα−t−lytiαF’γmov−ldF
“ynthγsisRFwoβiηiα−tionsRF−nβFkppliα−tionsTFXXVVaZZ 0

116 soniαFliquiβSηunαtion−lizγβFα−rffonFβotsFwithFpositivγFsurη−αγFαh−rgγFηorFsγlγαtivγFβγtγαtionFoηF
−sαorffiαF−αiβTF 0

115 w−ill−rβFrγ−αtionFηorFnuαlγ−tionFoηFpolymγrFqu−ntumFβotsFηromFαhitos−nSgluαosγFαonjug−tγdF
knt−gonistiαFηorFα−nαγrF−nβFvir−lFβisγ−sγsTF2022RF 0

114 olimin−tionFoηFβγηγαtF−nβFstr−inFffyFηunαtion−lizγβFm‘nsFβu−lSγnginγγringFηorF−llSinorg−niαF
r”wsSηrγγFpγrovskitγFsol−rFαγllsFwithF−nFultr−highFvolt−gγFoηFWT][W´ —TF2022RFWVZRFWVacXV 2
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113 omployingFηunαtion−lizγβFgr−phγnγFqu−ntumFβotsFtoFαomff−tFαoron−virusF−nβFγntγrovirusTF2023RF
]YVRFWSWV 0

112 zrγp−r−tionRFαh−r−αtγriz−tionFoηFgrγγnFtγ−Fα−rffonFqu−ntumFβotsUαurαuminF−ntioxiβ−ntF−nβF
−ntiff−αtγri−lFn−noαompositγsTF2023RFWXaYRFWYZXZa 0

111 moppγrFoxiβγFn−nostruαturγβFthinFηilmsFproαγssγβFffyF“svk’FηorFoptoγlγαtroniαF−ppliα−tionsTF2022RF
WXRFYXb[YSYXbbZ 1

110 m−rffonSff−sγβFn−nostruαturγsFηorFα−nαγrFthγr−pyF−nβFβrugFβγlivγryF−ppliα−tionsTF 0

109 smprovγβFαitriαF−αiβSβγrivγβFα−rffonFβotsFsynthγsisFthroughFmiαrow−vγSff−sγβFhγ−tingFinF−F
hyβrothγrm−lFprγssurγFvγssγlTF2022RFWXRFYXZVWSYXZWZ 1

108 momplγx−tionFx−no−rαhitγαtoniαsFoηFm−rffonFnotsFwithFnoxoruffiαinFtow−rβFzhotoβyn−miαF
kntiSm−nαγrF”hγr−pyTF2022RFWYRFXWc 0

107 p−αilγF−ppro−αhFtoFprγp−r−tionFoηFnovγlFffl−αkFvit−minFmFusingFmiαrow−vγFtrγ−tmγntdFαh−r−αtγristiαsRF
−ntioxiβ−ntF−αtivityRF−nβF−ntiSpollutionFpropγrtiγsTF 0

106 ’γviγwFonFpluorγsαγntFm−rffonUqr−phγnγF‘u−ntumFnotsdFzromisingFw−tγri−lFηorFonγrgyF“tor−gγF
−nβFxγxtSqγnγr−tionFvightSomittingFnioβγsTF2022RFW[RFabbb 2

105 kppliα−tionFoηFpluorγsαγntFm‘nsFηorFonh−nαingFthγFzγrηorm−nαγFoηF“ol−rFmγllsF−nβF vonsTF 0

104 kntiα−nαγrF−nβFwiαroffiαiβγFkαtionFoηFm−rffonF‘u−ntumFnotsFnγrivγβFηromFwiαroαryst−llinγF
mγllulosγdFryβrothγrm−lFvγrsusFsnηr−rγβFkssistγβF”γαhniquγsTF2022RFWVZZWc 0

103 kppliα−tionFoηFα−rffonSff−sγβFqu−ntumFβotsFinFphotoβyn−miαFthγr−pyTF2022RF 1

102 righFqu−ntumFyiγlβFα−rffonFqu−ntumFβotsFsynthγsizγβFvi−FthrγγFβiηηγrγntFroutγsFηorF
−ntiSαountγrηγitingFinkjγtFinksF−ppliα−tionTF 0

101 pluorγsαγntFβγtγαtionFoηFzffXQFpollut−ntFinFw−tγrFs−mplγsFwithFthγFhγlpFoηFnγlonixFrγgi−F
lγ−ηSβγrivγβFm‘nsTF2022RFXcWRFWWaXWW 0

100 montrollγβFsynthγsisF−nβFsupγriorF–—S—isifflγFphotoα−t−lytiαF−αtivityFoηFα−rffonFqu−ntumFβotsF
γnα−psul−tγβFsiliα−TF2022RFWVVcaX 0

99 oηηγαtFoηFm−rffonFnotsFmonαγntr−tionFonFolγαtriα−lF−nβFyptiα−lFzropγrtiγsFoηF”hγirFmompositγsFwithF
−FmonβuαtingFzolymγrTF2022RFXaRFbVVV 0

98 “olutionFproαγssγβFhighlyFtr−nsp−rγntFnitrogγnSβopγβFα−rffonFqu−ntumFβotsUÖnyFhyffriβFthinFηilmsdF
kFstuβyFonFstruαtur−lF−nβFγnh−nαγβF–—FγmissionTF2023RF]WWRFW[[]]Z 0

97 oηηγαtsFoηFgr−phγnγFoxiβγF−nβFrγβuαγβFgr−phγnγFoxiβγFonFthγFγnγrgyFstor−gγFα−p−αityFoηF−F
shortSαh−inFβy−βTFkFαomp−r−tivγFstuβyFwithFthγFpristinγFβy−βTF2023RFWXaZRFWYZ[Zb 0

96 olγαtriα−lFstimul−tionFγn−fflγsFβyn−miαFrγgul−tionFoηFthγFtriffologiα−lFffγh−viorsFoηF
polyγlγαtrolytγSmoβiηiγβFα−rffonFβotsTF2022RF 1
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95 “m−rtFgrγγnFm‘nj“iyXFhyffriβFαo−tγβFoptiα−lFηiffγrFm−niηγstingFβu−lFvγrs−tilγF−ffsorptivγF−nβFwszF
ηγ−turγsFtow−rβsFγpinγphrinγFβγtγαtionTF 0

94 ”r−nsmittingFffiomolγαul−rFαhir−lityFintoFα−rffonFn−noβotsdF−Fη−αilγF−ppro−αhFtoF−αquirγFαhir−lFlightF
γmissionF−tFthγFn−nosα−lγTF 0

93 “ynthγsisFoηFluminγsαγntFαhitos−nSff−sγβFα−rffonFβotsFηorFm−nβiβ−F−lffiα−nsFffioim−gingTF2023RFXXaRFbV[SbWZ 0

92 xovγlFmSβotsUtit−n−tγFn−notufful−rFhyffriβFm−tγri−lsFwithFγnh−nαγβFoptiα−lF−nβFphotoα−t−lytiαF
propγrtiγsTF2023RFcY]RFW]bWZY 1

91 “ynγrgyFffγtwγγnFnitrogγnRFphosphorusFαoSβopγβFα−rffonFqu−ntumFβotsF−nβFÖnyFn−noroβsFηorF
γnh−nαγβFhyβrogγnFproβuαtionTF2023RFcYaRFW]bYca 1

90 “upportγβFα−rffonSβotsdFkFrγviγwTF2023RFX[[RFWWc[[X 0

89 muttingSγβgγFst−ffilityFinFpγrovskitγFsol−rFαγllsFthroughFqu−ntumFβotSαovγrγβFzYr”Fn−noηiffγrsTF
2023RF]XRFW]XSWa] 0

88 “ynthγsisF−nβFzhotoα−t−lytiαFkppliα−tionsFoηFpunαtion−lizγβFm−rffonF‘u−ntumFnotsTF2022RFc[RFW]YbSW]ac 2

87  −tγrSsolufflγFphotoluminγsαγntFα−rffonFβotsFprγp−rγβFηromFphlorogluαinolFffyFα−t−lystSF−nβF
solvγntSηrγγFrγ−αtionTF 0

86 “ynthγsisRFyptimiz−tionRF−nβFmh−r−αtγriz−tionFoηFpluorγsαγntFz−rtiαlγFzrγηormγβFqγlTF2022RFW[RFbaWX 0

85 snhiffitoryF−αtivityFoηFα−rffonFqu−ntumFβotsF−g−instFzhytophthor−Finηγst−nsF−nβFηung−lFpl−ntF
p−thogγnsF−nβFthγirFγηηγαtFonFβs’xkSinβuαγβFgγnγFsilγnαingTF2022RFY]RFcZcSc[c 0

84 mhir−lFm−rffonF‘u−ntumFnotsFonα−psul−tγβFinFÖspSbFx−nop−rtiαlγsFηorF”urnSynF’γαognitionFoηFmhir−lF
poliαFkαiβF−nβFxitroηur−zonγF−nβFkppliα−tionsF−sFpluorγsαγntFsnksTF 0

83 ’γviγwFoηFXnFwnyXFx−noshγγtsF−sFp’o”Sl−sγβFx−noβotFpluorγsαγnαγF‘uγnαhγrsFinFmhγmosγnsingF
kppliα−tionsTF2022RF[RFWaYaYSWaZWX 0

82 ’y“SrγsponsivγFmγαh−niα−llyF−nβFγlγαtroniα−llyFαontroll−fflγFαonβuαtivγFhyβrogγlFsγnsorFwithFxs’F
moβul−tγβFphotothγrm−lFthγr−pyTF2022RFWZVaXc 0

81 zrγp−r−tionFoηFnovγlFzwwkSx−xffyYSα−rffonFqu−ntumFβotFαompositγFηilmsFηorFstuβiγsFoηFβiγlγαtriαF
propγrtiγsF−nβF−TαTFαonβuαtivityFstuβiγsTF 0

80 zl−smoniαFmoppγrF−αtiv−tγβFÖnyFwiαro−rr−ysFηorFoηηiαiγntFzhotoγlγαtroα−t−lytiαFkppliα−tionsTF 0

79 righFynUyηηF’−tioFm−rffonF‘u−ntumFnotâ��mhitos−nFliomγmristorsFwithFmopl−n−rFx−nog−pF
olγαtroβγsTF 0

78 punβ−mγnt−lsF−nβFpunαtion−lFwγαh−nismsFoηFzhotoα−t−lysisFinF −tγrF”rγ−tmγntTF2022RFWSYa 0
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77 ”hγFαurrγntFst−tγFoηFthγF−rtFinFintγrn−lF−ββitivγFm−tγri−lsF−nβFqu−ntumFβotsFηorFimprovingF
γηηiαiγnαyF−nβFst−ffilityF−g−instFhumiβityFinFpγrovskitγFsol−rFαγllsTF2022RFbRFγWWbab 0

76 oηηγαtFoηFypγr−tingFz−r−mγtγrsFonFthγFzropγrtiγsFoηFm−rffonFnotsFηromF“pγntFmoηηγγFqrounβsTF
2023RF[]S]Z 0

75 zrinαiplγRFβγsignRFstr−tγgiγsRF−nβFηuturγFpγrspγαtivγsFoηFhγ−vyFmγt−lFionFβγtγαtionFusingFα−rffonF
n−nom−tγri−lSff−sγβFγlγαtroαhγmiα−lFsγnsorsdF−FrγviγwTF 1

74 ziαomol−rFnγtγαtionFoηFvγ−βFsonsFNzffXQOFffyFpunαtion−llyFwoβiηiγβFpluorγsαγntFm−rffonF‘u−ntumF
notsFηromF −tγrmγlonFtuiαγF−nβF”hγirFsm−gingFinFm−nαγrFmγllsTF2023RFcRFWc 0

73 omployingFα−rffonFqu−ntumFβotsFtoFαomff−tFαytomγg−lovirusTF 0

72 mhir−lFm−rffonFnotsdF“ynthγsisF−nβFkppliα−tionsFinFmirαul−rlyFzol−rizγβFvuminγsαγnαγRFliosγnsingRF
−nβFliologyTF 1

71 oηηγαtFoηFryβrothγrm−lF’γ−αtionF”γmpγr−turγFonFpluorγsαγntFzropγrtiγsFoηFm−rffonF‘u−ntumFnotsF
“ynthγsizγβFηromFvγmonFtuiαγFηorFkβsorptionFkppliα−tionsTF2023RFXVXYRFWSWV 0

70 liogγniαF“ynthγsisFoηFpluorγsαγntFm−rffonFnotsFNmnsOF−nβF”hγirFkppliα−tionFinFlioim−gingFoηF
kgriαultur−lFmropsTF2023RFWYRFXVc 1

69 zhotoFβγgr−β−tionFoηFmγthylγnγFffluγFontoFloronUzhosphorousFmoβiηiγβFα−rffonsFβotsFprγp−rγβFffyF
hyβrothγrm−lF−nβFmiαrow−vγF−ssistγβFmγthoβsTF2023RF 0

68 wγβiα−lFx−nom−tγri−lsTF2023RF[WScb 0

67 m−rffonSl−sγβFx−nom−tγri−lsdFm−rffonFx−notuffγRFpullγrγnγRF−nβFm−rffonFnotsTF2023RFXaS[a 0

66 qrγγnFm−rffonFnotsdF“ynthγsisRFmh−r−αtγriz−tionRFzropγrtiγsF−nβFliomγβiα−lFkppliα−tionsTF2023RFWZRFXa 2

65 ssol−tionRFnγtγαtionF−nβFkn−lysisFoηFmirαul−tingF”umourFmγllsdFkFx−notγαhnologiα−lFliosαopγTF2023RF
W[RFXbV 0

64 ”hγFimp−αtFoηFm−rffonF‘u−ntumFnotsFNm‘nsOFonFthγFphotoα−t−lytiαF−αtivityFoηF”iyXFunβγrF–—F−nβF
visifflγFlightTF2023RF[WRFWVYZ][ 0

63 zropγrtiγsF−nβF−ppliα−tionFoηFα−rffonFqu−ntumFβotsFNm‘nsOFinFffiosγnsorsFηorFβisγ−sγFβγtγαtiondFkF
αomprγhγnsivγFrγviγwTF2023RFbVRFWVZW[] 1

62 “ynthγsisRFαh−r−αtγriz−tionF−nβFpotγnti−lFsγnsingF−ppliα−tionFoηFα−rffonFβotsFsynthγsizγβFvi−FthγF
hyβrothγrm−lFtrγ−tmγntFoηFαowFmilkTF2022RFWXRF 0

61 lioim−gingF−ppliα−tionsFoηFα−rffonFqu−ntumFβotsTF2023RFXYcSX]W 0

60 m−rffonFn−nom−tγri−lsdFpunβ−mγnt−lsRFηunαtion−liz−tionRF−nβF−ppliα−tionsTF2023RFcWSWV[ 0
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59 zhotoα−t−lytiαF−ppliα−tionsFoηFα−rffonFqu−ntumFβotsFηorFw−stγw−tγrFtrγ−tmγntTF2023RFX]YSXcZ 0

58 ”hγFphysiα−lF−nβFαhγmiα−lFpropγrtiγsFoηFα−rffonFβotsFvi−Fαomput−tion−lFmoβγlingTF2023RFXcSYb 0

57 w−gnγtiαF−nβFn−nophotoniαsF−ppliα−tionsFoηFα−rffonFqu−ntumFβotsTF2023RFYaaSYc] 0

56 olγαtroniαF−ppliα−tionsFoηFα−rffonFn−noSβotsTF2023RFXXaSXZa 0

55 x−noγlγαtroniαF−ppliα−tionsFoηFα−rffonFqu−ntumFβotsTF2023RFWbYSXVY 0

54 murrγntFprospγαtivγFoηFgrγγnFαhγmistryFinFthγFph−rm−αγutiα−lFinβustryTF2023RFZWcSZ[V 0

53 “truαtur−lRFoptiα−lRF−nβFffioim−gingFαh−r−αtγriz−tionFoηFα−rffonFqu−ntumFβotsFsolvothγrm−llyF
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