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tr₃nsportBl₃yγrPB2017NBSSSNBTUUURV 27
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1288 xpont₃nγousBγmissionBγnh₃ncγmγntBoδBcolloiα₃lBpγrovskitγBn₃nocryst₃lsB−yB₃BphotonicBcryst₃lB
c₃vityPB2017NBSSSNBTTSSRV 11

1287 yγmpγr₃turγB₃nαBspγctr₃lBαγpγnαγncγBoδBhmUsmUu−nUBδilmsBphotoconαuctivityPB2017NBSSRNBTTTSRY 12

1286 jnh₃ncγαBjlγctroluminγscγncγBδromB–ntBvu₃ntumBiotBqiπhtOjmittinπBiioαγsBvi₃BnntroαucinπB
flTtUBwγt₃rαinπBq₃yγrB₃nαBfπe–ntBmy−riαBs₃noαotsPB2017NBWNBSYRRV[U 16

1285 gγnzylBflcoholOyrγ₃tγαBhmsmu−grBs₃nocryst₃lsBjxhi−itinπBmiπhBquminγscγncγNBxt₃−ilityNB₃nαB
zltr₃lowBfmpliδiγαBxpont₃nγousBjmissionByhrγsholαsPB2017NBSYNBYVTVOYVUT 85

1284 xt₃−lγBlr₃phγnγOywoOiimγnsion₃lBrultiph₃sγBuγrovskitγBmγtγrostructurγBuhototr₃nsistorsBwithB
miπhBl₃inPB2017NBSYNBYUUROYUUZ 63

1283 yr₃nsp₃rγntBuγrovskitγBqiπhtOjmittinπByouchOwγsponsivγBiγvicγPB2017NBSSNBSSUXZOSSUYW 28

1282 h₃thoαoluminγscγncγBoδBxγlδOtrπ₃nizγαBmγtγroπγnγousBuh₃sγsBinBrultiαimγnsion₃lBuγrovskitγB
yhinBkilmsPB2017NBT[NBSRRZZOSRR[V 21

1281 uhotoluminγscγncγBqu₃ntumByiγlαBγxcγγαinπBZRGBinBlowBαimγnsion₃lBpγrovskitγBthinOδilmsBvi₃B
p₃ssiv₃tionBcontrolPB2017NBWUNBZYRYOZYSR 40

1280 rγltBurocγssinπBoδBmy−riαBtrπ₃nicâ��nnorπ₃nicBqγ₃αBnoαiαγBq₃yγrγαBuγrovskitγsPB2017NBT[NBXTRROXTRV 40

1279 uγrovskitγBliπhtOγmittinπBαγvicγsBwithB₃Bmγt₃lâ��insul₃torâ��sγmiconαuctorBstructurγB₃nαBc₃rriγrB
tunnγllinπPB2017NBWNBYYSWOYYS[ 13

1278 iirγctinπBnuclγ₃tionB₃nαBπrowthBkinγticsBinBsolutionOprocγssγαBhy−riαBpγrovskitγBthinOδilmsPB2017NB
XRNBXSYOXTZ 44

1277 rγthyl₃mmoniumBqγ₃αBgromiαγBuγrovskitγBqiπhtOjmittinπBiioαγsB−yBhhγmic₃lBV₃porBiγpositionPB
2017NBZNBUS[UOUS[Z 85

1276 nmp₃ctBoδBxtructur₃lBiyn₃micsBonBthγBtptic₃lBuropγrtiγsBoδBrγthyl₃mmoniumBqγ₃αBnoαiαγB
uγrovskitγsPB2017NBYNBSYRRTZX 37

1275 iγtγrministicBsuclγ₃tionBδorBm₃liαγBuγrovskitγByhinBkilmsBwithBq₃rπγB₃nαBzniδormBlr₃insPB2017NBTYNBSYRTSZR 24

1274 fllOinorπ₃nicBpγrovskitγO−₃sγαBαistri−utγαBδγγα−₃ckBrγson₃torPB2017NBTWNBfSSWVOfSSXS 20

1273 miπhOsγnsitivityBoptic₃lOδi−γrOcomp₃ti−lγBphotoαγtγctorBwithB₃nBintγπr₃tγαBhsu−grµUâ��πr₃phγnγB
hy−riαBstructurγPB2017NBVNBZUW 34

1272 fmpliδiγαBxpont₃nγousBjmissionBg₃sγαBonBTiBwuααlγsαγnâ��uoppγrBuγrovskitγsPB2018NBTZNBSYRYRRX 88

1271 yhγBnmp₃ctBoδBftmosphγrγBonBthγBqoc₃lBquminγscγncγBuropγrtiγsBoδBrγt₃lBm₃liαγBuγrovskitγB
lr₃insPB2018NBURNBγSYRXTRZ 116
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1270 TiBwuααlγsαγnOuoppγrBuγrovskitγsBricrorinπBq₃sγrBfrr₃yPB2018NBURNBγSYRXSZX 135

1269 k₃stBuostmoisturγByrγ₃tmγntBoδBquminγscγntBuγrovskitγBkilmsBδorBjδδiciγntBqiπhtOjmittinπBiioαγsPB
2018NBSVNBγSYRUVSR 28

1268 qiπhtOγmittinπBαioαγsBoδBcolloiα₃lBqu₃ntumBαotsB₃nαBn₃noroαBhγtγrostructurγsBδorBδuturγBγmissivγB
αispl₃ysPB2018NBXNBTXSZOTXUV 61

1267 wu−iαiumBiopinπBδorBjnh₃ncγαBuγrδorm₃ncγBoδBmiπhlyBjδδiciγntBkorm₃miαiniumOg₃sγαBuγrovskitγB
qiπhtOjmittinπBiioαγsPB2018NBSRNB[ZV[O[ZWY 48

1266 nmprovγαBpγrδorm₃ncγBoδBpγrovskitγBphotoαγtγctorsB−₃sγαBonB₃BsolutionOprocγssγαB
hmUsmUu−nUQxntTBhγtγrojunctionPB2018NBWYNBTRXOTSR 24

1265 miπhOjδδiciγncyBuolycryst₃llinγBuγrovskitγBqiπhtOjmittinπBiioαγsBg₃sγαBonBrixγαBh₃tionsPB2018NBSTNBTZZUOTZ[T 84

1264 lr₃phγnγQxγmiconαuctorBmy−riαBmγtγrostructurγsBδorBtptoγlγctronicBiγvicγBfpplic₃tionsPB2018NB
S[NBVSOZU 124

1263 vu₃siOywoOiimγnsion₃lBm₃liαγBuγrovskitγBxinπlγBhryst₃lBuhotoαγtγctorPB2018NBSTNBV[S[OV[T[ 178

1262 yhγBδorm₃tionBoδBpγrovskitγBmultiplγBqu₃ntumBwγllBstructurγsBδorBhiπhBpγrδorm₃ncγBliπhtOγmittinπB
αioαγsPB2018NBTNB 34

1261 fBywoOiimγnsion₃lBwuααlγsαγnOuoppγrBuγrovskitγBs₃nowirγBq₃sγrBfrr₃yB−₃sγαBonBzltr₃δ₃stB
qiπhtOm₃rvγstinπBvu₃ntumBWγllsPB2018NBWYNBYYVZOYYWT 49

1260 wγcγntBproπrγssBinBTiQqu₃siOTiBl₃yγrγαBmγt₃lBh₃liαγBpγrovskitγsBδorBsol₃rBcγllsPB2018NBXNBSSRXUOSSRYY 144

1259 vu₃siOTiBnnorπ₃nicBhsu−grUBuγrovskitγBδorBjδδiciγntB₃nαBxt₃−lγBqiπhtOjmittinπBiioαγsPB2018NBTZNBSZRSS[U 85

1258 miπhBholorBwγnαγrinπBnnαγxBWhitγOqiπhtBjmissionBδromBzVOirivγnBqjisBg₃sγαBonBxinπlγB
quminγscγntBr₃tγri₃ls]BywoOiimγnsion₃lBuγrovskitγsBJhmhmsmKu−grBhlPB2018NBSRNBSW[ZROSW[ZY 60

1257 fcγtonγBv₃pourO₃ssistγαBπrowthBoδBTiBsinπlγOcryst₃llinγBorπ₃nicBlγ₃αBh₃liαγBpγrovskitγBmicropl₃tγsB
₃nαBthγirBtγmpγr₃turγOγnh₃ncγαBphotoluminγscγncγPPB2018NBZNBSVWTYOSVWUS 14

1256 qowBWorkBkunctionBxurδ₃cγBroαiδiγrsBδorBxolutionOurocγssγαBjlγctronics]BfBwγviγwPB2018NBWNBSYRSVRV 35

1255 h₃tionBiyn₃micsBlovγrnγαByhγrm₃lBuropγrtiγsBoδBqγ₃αBm₃liαγBuγrovskitγBs₃nowirγsPB2018NBSZNBTYYTOTYY[ 33

1254 wγαucγαBjδδiciγncyBwollOtδδB₃nαBjnh₃ncγαBxt₃−ilityBinBuγrovskitγBqiπhtOjmittinπBiioαγsBwithB
rultiplγBvu₃ntumBWγllsPB2018NB[NBTRUZOTRVT 45

1253 yhγBiivγrsityBoδBq₃yγrγαBm₃liαγBuγrovskitγsPB2018NBVZNBSSSOSUX 100
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1252 triπinBoδBvγrtic₃lBoriγnt₃tionBinBtwoOαimγnsion₃lBmγt₃lBh₃liαγBpγrovskitγsB₃nαBitsBγδδγctBonB
photovolt₃icBpγrδorm₃ncγPB2018NB[NBSUUX 228

1251 jnγrπyBtr₃nsδγrBmγch₃nismsBinBl₃yγrγαBTiBpγrovskitγsPB2018NBSVZNBSUVYRX 47

1250 t−sγrv₃tionBoδBγnh₃ncγαBhotBphononB−ottlγnγckBγδδγctBinBTiBpγrovskitγsPB2018NBSSTNBSVU[RU 31

1249 uγrovskitγOnniti₃tγαBuhotopolymγriz₃tionBδorBxinπlyBiispγrsγαBquminγscγntBs₃nocompositγsPB2018NB
URNBγSZRRYYV 53

1248 fBnγwBinorπ₃nicOorπ₃nicBhy−riαBh₃liαγBpγrovskitγBthinBδilmB−₃sγαB₃mmoni₃BsγnsorPB2018NBWZNBTRTOTRX 17

1247 trπ₃nicâ��inorπ₃nicBhy−riαBpγrovskitγBqu₃ntumBαotsBδorBliπhtOγmittinπBαioαγsPB2018NBXNBVZUSOVZVS 49

1246 motBgiγxcitonBjδδγctBonBtptic₃lBl₃inBinBhsu−nBuγrovskitγBs₃nocryst₃lsPB2018NB[NBTTTTOTTTZ 43

1245 trπ₃nicOnnorπ₃nicBmy−riαBwuααlγsαγnOuoppγrBuγrovskitγs]BfnBjmγrπinπBu₃r₃αiπmBδorB
miπhOuγrδorm₃ncγBqiπhtOjmittinπBiioαγsPB2018NB[NBTTWSOTTWZ 47

1244 gluishOwhitγOliπhtOγmittinπBαioαγsB−₃sγαBonBtwoOαimγnsion₃lBlγ₃αBh₃liαγBpγrovskitγB
JhXmWhTmVsmUKTu−hlTgrTPB2018NBSSTNBSWU[RS 33

1243 znr₃vγllinπBqiπhtOnnαucγαBiγπr₃α₃tionBoδBq₃yγrγαBuγrovskitγBhryst₃lsB₃nαBiγsiπnBoδBjδδiciγntB
jnc₃psul₃tionBδorBnmprovγαBuhotost₃−ilityPB2018NBTZNBSZRRURW 60

1242 jlγctroαγBquγnchinπBcontrolBδorBhiπhlyBγδδiciγntBhsu−grBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃Bsurδ₃cγB
pl₃smonBrγson₃ncγB₃nαBγnh₃ncγαBholγBinjγctionB−yBfuBn₃nop₃rticlγsPB2018NBT[NBSYWTRU 20

1241 nm₃πinπBmγtγroπγnγouslyBiistri−utγαBuhotoOfctivγByr₃psBinBuγrovskitγBxinπlγBhryst₃lsPB2018NBURNBγSYRWV[V 22

1240 nnδluγncγBoδBfOsitγBc₃tionBonBthγBthγrm₃lBst₃−ilityBoδBmγt₃lBh₃liαγBpγrovskitγBpolycryst₃llinγBδilmsPB
2018NBS[NBWUOXR 14

1239 jnh₃ncγαBuγrδorm₃ncγBoδBwγαBuγrovskitγBqiπhtOjmittinπBiioαγsBthrouπhBthγBiimγnsion₃lBy₃ilorinπB
oδBuγrovskitγBrultiplγBvu₃ntumBWγllsPB2018NB[NBZZSOZZX 83

1238 xupprγssγαBnonBriπr₃tionB₃lonπBthγBnnOul₃nγBiirγctionBinBq₃yγrγαBuγrovskitγsPB2018NBUNBXZVOXZZ 166

1237 i₃rkBγlγctric₃lB−i₃sBγδδγctsBonBmoisturγOinαucγαBαγπr₃α₃tionBinBinvγrtγαBlγ₃αBh₃liαγBpγrovskitγB
sol₃rBcγllsBmγ₃surγαB−yBusinπB₃αv₃ncγαBchγmic₃lBpro−γsPB2018NBTNB[RWO[SV 23

1236 flTtUOnntγrl₃yγrOjnh₃ncγαBuγrδorm₃ncγBoδBfllOnnorπ₃nicBxiliconOvu₃ntumOiotBsγ₃rOnnδr₃rγαB
qiπhtOjmittinπBiioαγsPB2018NBXWNBWYYOWZU 12

1235 qγ₃αOδrγγQr₃rγBγ₃rthOδrγγBlrγγnOliπhtOγmittinπBcryst₃lB−₃sγαBonBorπ₃nicOinorπ₃nicBhy−riαB
—JhSRmSXsKT]—rngrV]BwithBhiπhBγmissivγBqu₃ntumByiγlαsB₃nαBl₃rπγBcryst₃lBsizγPB2018NBSSXSNBTXTOTXX 24
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1234 xynthγsisB₃nαBuhotoc₃t₃lyticBfpplic₃tionBoδBxt₃−lγBqγ₃αOkrγγBhsBfπgigrBuγrovskitγBs₃nocryst₃lsPB
2018NBSVNBγSYRUYXT 288

1233 uγrovskitγBtγmpl₃tinπBvi₃B₃B−₃thophγn₃nthrolinγB₃ααitivγBδorBγδδiciγntBliπhtOγmittinπBαγvicγsPB2018NB
XNBTT[WOTURT 11

1232 nnBxituBt−sγrv₃tionBoδBqiπhtBnllumin₃tionOnnαucγαBiγπr₃α₃tionBinBtrπ₃nomγt₃lBrixγαOm₃liαγB
uγrovskitγBkilmsPB2018NBSRNBXYUYOXYVX 51

1231 uroπrγssB₃nαBuγrspγctivγBinBqowOiimγnsion₃lBrγt₃lBm₃liαγBuγrovskitγsBδorBtptoγlγctronicB
fpplic₃tionsPB2018NBTNBSYRRSZX 69

1230 jδδiciγntBπrγγnBliπhtOγmittinπBαioαγsB−₃sγαBonBqu₃siOtwoOαimγnsion₃lBcompositionB₃nαBph₃sγB
γnπinγγrγαBpγrovskitγBwithBsurδ₃cγBp₃ssiv₃tionPB2018NB[NBWYR 580

1229 rinimisinπBγδδiciγncyBrollOoδδBinBhiπhO−riπhtnγssBpγrovskitγBliπhtOγmittinπBαioαγsPB2018NB[NBXRZ 248

1228 hh₃r₃ctγriz₃tionBoδBthγBV₃lγncγB₃nαBhonαuctionBg₃nαBqγvγlsBoδBnBbBSBTiBuγrovskitγs]BfBhom−inγαB
jxpγrimγnt₃lB₃nαByhγorγtic₃lBnnvγstiπ₃tionPB2018NBZNBSYRUVXZ 48

1227 miπhlyBγδδiciγntB₃nαBst₃−lγBinvγrtγαBpγrovskitγBsol₃rBcγllBγmployinπBujity]ltBcompositγBl₃yγrB₃sB₃B
holγBtr₃nsportBl₃yγrPB2018NBZNBSRYR 116

1226 urγδγrγnti₃lBtriγnt₃tionBoδBhryst₃lsBnnαucγαB−yBnncorpor₃tionBoδBtrπ₃nicBqiπ₃nαsBinB
rixγαOiimγnsion₃lBmy−riαBuγrovskitγBkilmsPB2018NBXNBSYRSUSS 23

1225 iistri−utγαBkγγα−₃ckBq₃sγrsBg₃sγαBonBrfu−grUPB2018NBUNBSYRRTWU 48

1224 jnαowinπBuγrovskitγBs₃nocryst₃lsBwithBhircul₃rlyBuol₃rizγαBquminγscγncγPB2018NBURNBγSYRWRSS 139

1223 nmprovinπBthγBxt₃−ilityBoδBrγt₃lBm₃liαγBuγrovskitγBr₃tγri₃lsB₃nαBqiπhtOjmittinπBiioαγsPB2018NBURNBγSYRVWZY 276

1222 xurδ₃cγBliπ₃nαBmoαiδic₃tionBoδBcγsiumBlγ₃αB−romiαγBn₃nocryst₃lsBδorBimprovγαBliπhtOγmittinπB
pγrδorm₃ncγPB2018NBSRNBVSYUOVSYZ 87

1221 uγrovskitγBjxcitonics]Burim₃ryBjxcitonBhrγ₃tionB₃nαBhrossovγrBδromBkrγγBh₃rriγrsBtoB₃Bxγconα₃ryB
jxcitonBuh₃sγPB2018NBXNBSYRRZU[ 25

1220 miπhlyBjδδiciγntBxolutionOurocγss₃−lγBs₃nophosphorBwithBfm−ipol₃rBxhγllPB2018NBTVNBT[YSOT[Y[ 5

1219 qowOiimγnsion₃lBuγrovskitγs]BkromBxynthγsisBtoBxt₃−ilityBinBuγrovskitγBxol₃rBhγllsPB2018NBZNBSYRTRYU 59

1218 fBsγwBmolγByr₃nsportBr₃tγri₃lBδorBjδδiciγntBuγrovskitγBxol₃rBhγllsBWithBwγαucγαBiγvicγBhostPB2018NB
TNBSYRRSYW 28

1217 k₃−ric₃tionBoδBsinπlγBph₃sγBTiBhomoloπousBpγrovskitγBmicropl₃tγsB−yBmγch₃nic₃lBγxδoli₃tionPB2018NB
WNBRTSRRS 50
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1216 xt₃−lγBqiπhtOjmittinπBiioαγsBzsinπBuh₃sγOuurγBwuααlγsαγnOuoppγrBq₃yγrγαBuγrovskitγsPB2018NBURNBSYRVTSY 210

1215 miπhlyBquminγscγntB₃nαBxt₃−lγBuγrovskitγBs₃nocryst₃lsBwithBtctylphosphonicBfciαB₃sB₃Bqiπ₃nαBδorB
jδδiciγntBqiπhtOjmittinπBiioαγsPB2018NBSRNBUYZVOUY[T 185

1214 miπhOlumin₃ncγBpγrovskitγBliπhtOγmittinπBαioαγsBwithBhiπhOpol₃rityB₃lcoholBsolvγntBtrγ₃tinπB
ujity]uxxB₃sBholγBtr₃nsportBl₃yγrPB2018NBSUNBSTZ 18

1213 qγ₃αBh₃liαγBpγrovskitγs]Bwγcom−ininπBδ₃stγrNBγmittinπB−riπhtγrPB2018NBXSNBSSUWOSSUX 3

1212 fBywoOiimγnsion₃lBwuααlγsαγnâ��uoppγrBuγrovskitγBs₃nowirγBq₃sγrBfrr₃yB−₃sγαBonBzltr₃δ₃stB
qiπhtOm₃rvγstinπBvu₃ntumBWγllsPB2018NBSURNBYZYVOYZYZ 15

1211 qγ₃αOkrγγNBywoOiimγnsion₃lBrixγαBlγrm₃niumB₃nαByinBuγrovskitγsPB2018NB[NBTWSZOTWTT 69

1210 qowBαimγnsion₃lBhmUsmUu−grUBcu−γsBδorBpγrsistγntBluminγscγncγ]BjnγrπyBv₃ri₃tionBoδBγlγctronB
γxcit₃tionPB2018NB 2

1209 jnh₃ncγαBjxcitonB₃nαBuhotonBhonδinγmγntBinBwuααlγsαγnOuoppγrBuγrovskitγBricropl₃tγlγtsBδorB
miπhlyBxt₃−lγBqowOyhrγsholαBuol₃rizγαBq₃sinπPB2018NBURNBγSYRYTUW 73

1208 uγrovskitγOqu₃ntumBαotsBintγrδ₃cγ]BiγciphγrinπBitsBultr₃δ₃stBch₃rπγBc₃rriγrBαyn₃micsPB2018NBV[NBVYSOVZR 18

1207 jxplorinπBthγBrolγBoδBspinOtriplγtsB₃nαBtr₃pBst₃tγsBinBphotovolt₃icBprocγssγsBoδBpγrovskitγBsol₃rB
cγllsPB2018NBXNBWRWWOWRXT 9

1206 xynthγsisB₃nαBhh₃r₃ctγriz₃tionBoδBrγthyl₃mmoniumBqγ₃αBnoαiαγBuγrovskitγB₃nαBitsBfpplic₃tionBinB
ul₃n₃rBmγtγroOjunctionBiγvicγsPB2018NBUUNBRXWRST 18

1205 miπhlyBjδδiciγntBxpγctr₃llyBxt₃−lγBwγαBuγrovskitγBqiπhtOjmittinπBiioαγsPB2018NBURNBγSYRYR[U 142

1204 miπhlyBjδδiciγntBVisi−lγBholloiα₃lBqγ₃αOm₃liαγBuγrovskitγBs₃nocryst₃lBqiπhtOjmittinπBiioαγsPB2018NB
SZNBUSWYOUSXV 160

1203 yhγBwγl₃tionshipB−γtwγγnBhhγmic₃lBklγxi−ilityB₃nαBs₃nosc₃lγBhh₃rπγBhollγctionBinBmy−riαBm₃liαγB
uγrovskitγsPB2018NBTZNBSYRX[[W 20

1202 fllOnnorπ₃nicBmγtγroOxtructurγαBhγsiumByinBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsBWithBhurrγntB
iγnsityBtvγrB[RRBfBcmâ��TB₃nαBntsBfmpliδiγαBxpont₃nγousBjmissionBgγh₃viorsPB2018NBSTNBSZRRR[R 38

1201 ii₃mγtγrBγnπinγγrinπBonByitTBn₃noroαB₃rr₃ysBδorBimprovγαBholγOconαuctorOδrγγBpγrovskitγBsol₃rB
cγllsPB2018NBSXXNBVTOV[ 15

1200 lrowthBoδBs₃nosizγαBxinπlγBhryst₃lsBδorBjδδiciγntBuγrovskitγBqiπhtOjmittinπBiioαγsPB2018NBSTNBUVSYOUVTU 88

1199 horrγl₃tionBoδBjyqBinBpγrovskitγBliπhtOγmittinπBαioαγsB₃nαBthγBultr₃OlonπBrisγBtimγBinBtimγOrγsolvγαB
γlγctroluminγscγncγPB2018NBZRNBSUSOSUX 2
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1198 ywoOαimγnsion₃lBh₃liαγBpγrovskitγBn₃nom₃tγri₃lsB₃nαBhγtγrostructurγsPB2018NBVYNBXRVXOXRYT 244

1197 xγlδO₃ssγm−lγαBhiγr₃rchic₃lBn₃nostructurγαBpγrovskitγsBγn₃−lγBhiπhlyBγδδiciγntBqjisBvi₃B₃nBγnγrπyB
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1105 uhotoOinαucγαBthiolBcouplinπB₃nαBhâ��mB₃ctiv₃tionBusinπBn₃nocryst₃llinγBlγ₃αOh₃liαγBpγrovskitγB
c₃t₃lystsPB2018NBZNBVTWYOVTXU 63

1104 rγt₃lBm₃liαγBuγrovskitγs]BxynthγsisNBnonBriπr₃tionNB₃nαBfpplic₃tionBinBkiγlαOjδδγctByr₃nsistorsPB2018NB
SVNBγSZRSVXR 69

1103 jδδiciγntBch₃rπγBsγp₃r₃tionB₃tBmultiplγBqu₃ntumBwγllBpγrovskitγQuhgrBintγrδ₃cγPB2018NBSSUNBRVSSRU 7

1102 klγxi−lγBjlγctronicsBg₃sγαBonBricroQs₃nostructurγαBu₃pγrPB2018NBURNBγSZRSWZZ 185

1101 ywinBiom₃insBinBtrπ₃nomγt₃llicBm₃liαγBuγrovskitγByhinOkilmsPB2018NBZNBTSX 11

1100 ywoOαimγnsion₃lBorπ₃nicOinorπ₃nicBhy−riαBpγrovskitγ]BδromBm₃tγri₃lBpropγrtiγsBtoBαγvicγB
₃pplic₃tionsPB2018NBXSNBSTWYOSTYY 64

1099 hryst₃lliz₃tionNBuropγrtiγsNB₃nαBhh₃llγnπγsBoδBqowOg₃nαπ₃pBxnâ��u−Bgin₃ryBuγrovskitγsPB2018NBTNBSZRRSVX 33

1098 WhispγrinπBπ₃llγryBmoαγBl₃sinπBinBlγ₃αBh₃liαγBpγrovskitγBcryst₃lsBπrownBinBmicroc₃pill₃ryPB2018NB
SSUNBRSSSRY 14

1097 w₃tion₃lBjnγrπyBg₃nαBfliπnmγntB₃nαBfuBs₃nop₃rticlγsBinBxurδ₃cγBul₃smonBjnh₃ncγαBxiOg₃sγαB
uγrovskitγBvu₃ntumBiotBqiπhtOjmittinπBiioαγsPB2018NBXNBSZRRX[U 24

1096 hh₃rπγBc₃rriγrBrγcom−in₃tionB₃nαBionBmiπr₃tionBinBmγt₃lOh₃liαγBpγrovskitγBn₃nop₃rticlγBδilmsBδorB
γδδiciγntBliπhtOγmittinπBαioαγsPB2018NBWTNBUT[OUUW 40

1095 jδδiciγntBsγ₃rOnnδr₃rγαBjlγctroluminγscγncγB₃tBZVRBnmBwithBDrγt₃lOkrγγDBxm₃llOrolγculγ]uolymγrB
glγnαsPB2018NBURNBγSYRXWZV 34

1094 WhγnBhryst₃lsBloBs₃noBâ��ByhγBwolγBoδBfαv₃ncγαB“Or₃yByot₃lBxc₃ttγrinπBrγthoαsBinBs₃notγchnoloπyPB
2018NBTRSZNBUYZ[OUZRU 20

1093 rutu₃lBhompositionByr₃nsδorm₃tionsBfmonπBTiQUiBtrπ₃nolγ₃αBm₃liαγBuγrovskitγsB₃nαB
rγch₃nismsBgγhinαPB2018NBTNBSZRRSTW 13

1092 xinπlγOcryst₃llinγBl₃yγrγαBmγt₃lOh₃liαγBpγrovskitγBn₃nowirγsBδorBultr₃sγnsitivγBphotoαγtγctorsPB
2018NBSNBVRVOVSR 224

1091 fliπnγαB₃nαBlr₃αγαByypγOnnBwuααlγsαγnâ��uoppγrBuγrovskitγBkilmsBδorBjδδiciγntBxol₃rBhγllsPB2018NBZNBSZRRSZW 184
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1090 fBxtr₃tγπyBδorBfrchitγcturγBiγsiπnBoδBhryst₃llinγBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBmiπhB
uγrδorm₃ncγPB2018NBURNBγSZRRTWS 112

1089 woomOtγmpγr₃turγBδilmBδorm₃tionBoδBmγt₃lBh₃liαγBpγrovskitγsBonBnOtypγBmγt₃lBoxiαγs]BthγBc₃t₃lysisB
oδB–ntBonBpγrovskitγBcryst₃lliz₃tionPB2018NBWVNBXZZYOXZ[R 6

1088 jnh₃ncinπBuγrδorm₃ncγsBoδBmy−riαBuγrovskitγBqiπhtBjmittinπBiioαγsBwithByhicknγssBhontrollγαB
urrfBnntγrl₃yγrPB2018NB[SNBSTVSOSTVZ 14

1087 nmprovinπBthγBst₃−ilityB₃nαBγδδiciγncyBoδBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃B₃nBinsul₃tinπBl₃yγrBoδB
polyγthylγniminγBγthoxyl₃tγαPB2018NBTRSNBUW[OUXU 14

1086 jxplor₃tionBoδBsγ₃rOnnδr₃rγαOjmissivγBholloiα₃lBrultin₃ryBqγ₃αBm₃liαγBuγrovskitγBs₃nocryst₃lsB
zsinπB₃nBfutom₃tγαBricroδluiαicBul₃tδormPB2018NBSTNBWWRVOWWSY 99

1085 hhγmic₃lBrγπul₃tionBoδBmγt₃lBh₃liαγBpγrovskitγBn₃nom₃tγri₃lsBδorBγδδiciγntBliπhtOγmittinπBαioαγsPB
2018NBXSNBSRVYOSRXS 24

1084 xpinBcontrolBinBrγαucγαOαimγnsion₃lBchir₃lBpγrovskitγsPBNature PhotonicsNB2018NBSTNBWTZOWUU 33.9 205

1083 goostγαBγlγctroluminγscγncγBoδBpγrovskitγBliπhtOγmittinπBαioαγsB−yBpinholγBp₃ssiv₃tionBwithB
insul₃tinπBpolymγrPB2018NBWSNBVRWSRU 7

1082 uro−inπB−uriγαBrγcom−in₃tionBp₃thw₃ysBinBpγrovskitγBstructurγsBusinπBUiBphotoluminγscγncγB
tomoπr₃phyPB2018NBSSNBTZVXOTZWT 32

1081 qγ₃αBh₃liαγBpγrovskitγBqu₃ntumBαotsBδorBliπhtOγmittinπBαγvicγsPB2018NBXNBSSZXZOSSZYY 36

1080 rγt₃lOiopγαBqγ₃αBm₃liαγBuγrovskitγs]BxynthγsisNBuropγrtiγsNB₃nαBtptoγlγctronicBfpplic₃tionsPB2018
NBURNBXWZ[OXXSU 324

1079 gulkBmγtγrojunctionOfssistγαBlr₃inBlrowthBδorBhontroll₃−lγB₃nαBmiπhlyBhryst₃llinγBuγrovskitγBkilmsPB
2018NBSRNBUSUXXOUSUYU 11

1078 uhotophysicsBoδBmγt₃lBh₃liαγBpγrovskitγs]BkromBm₃tγri₃lsBtoBαγvicγsPB2018NBWYNBR[RSRS 42

1077 yr₃pOqimitγαBiyn₃micsBoδBjxcitγαBh₃rriγrsB₃nαBnntγrprγt₃tionBoδBthγBuhotoluminγscγncγBiγc₃yB
pinγticsBinBrγt₃lBm₃liαγBuγrovskitγsPB2018NB[NBV[WWOV[XT 30

1076 wγcom−in₃tionBiyn₃micsBxtuαyBonBs₃nostructurγαBuγrovskitγBqiπhtOjmittinπBiγvicγsPB2018NBURNBγSZRSUYR 60

1075 jnh₃ncγαBjlγctroluminγscγncγBδromBtrπ₃nicBqiπhtOjmittinπBiioαγsBwithB₃nBtrπ₃nicOnnorπ₃nicB
uγrovskitγBmostBq₃yγrPB2018NBURNBγSZRTXXT 17

1074 jδδiciγntBuγrovskitγBqiπhtOjmittinπBiioαγsBvi₃ByuninπBs₃nopl₃tγlγtBiistri−utionB₃nαBhryst₃llinityB
triγnt₃tionPB2018NBWNBSZRSRUR 22

1073 xurδ₃cγBqiπ₃nαBjnπinγγrinπBδorBsγ₃rOznityBvu₃ntumB”iγlαBnnorπ₃nicBm₃liαγBuγrovskitγBvisB₃nαB
miπhOuγrδorm₃ncγBvqjisPB2018NBURNBXR[[OXSRY 148

Citation Report

18



1072 VOU]BxolutionBxynthγsisBoδBmiπhOvu₃lityBnnαiumOsitriαγBvu₃ntumBiotsPB2018NBV[NBTZOUS 2

1071 jδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsB−₃sγαBonB₃BsolutionOprocγssγαBtinBαioxiαγBγlγctronB
tr₃nsportBl₃yγrPB2018NBXNBX[[XOYRRT 16

1070 hh₃rπγOtr₃nsδγrBvγrsusBγnγrπyOtr₃nsδγrBinBqu₃siOTiBpγrovskitγBliπhtOγmittinπBαioαγsPB2018NBWRNBXSWOXTT 75

1069 hu−oiα₃lBxupr₃p₃rticlγsBxγlδOfssγm−lγαBδromBhu−icBhsu−grBuγrovskitγBs₃nocryst₃lsPB2018NBSTTNBSWYRXOSWYST 42

1068 nnδluγncγBoδBgulkyBtrπ₃noOfmmoniumBm₃liαγBfααitivγBhhoicγBonBthγBklγxi−ilityB₃nαBjδδiciγncyBoδB
uγrovskitγBqiπhtOjmittinπBiγvicγsPB2018NBTZNBSZRTRXR 53

1067 miπhOjδδiciγncyBuurγOholorBnnorπ₃nicBm₃liαγBuγrovskitγBjmittγrsBδorBzltr₃hiπhOiγδinitionBiispl₃ys]B
uroπrγssBδorBg₃ckliπhtinπBiispl₃ysB₃nαBjlγctric₃llyBirivγnBiγvicγsPB2018NBTNBSYRRUZT 40

1066 WhitγBpγrovskitγB−₃sγαBliπhtinπBαγvicγsPB2018NBWVNBZSWROZSX[ 54

1065 woomOyγmpγr₃turγByriplγOqiπ₃nαBxurδ₃cγBjnπinγγrinπBxynγrπistic₃llyBgoostsBnnkBxt₃−ilityNB
wγcom−in₃tionBiyn₃micsNB₃nαBhh₃rπγBnnjγctionBtow₃rαBjvjOSSPXGBuγrovskitγBvqjisPB2018NBURNBγSZRRYXV 309

1064 miπhOuγrδorm₃ncγBqowOVolt₃πγOirivγnBuhototr₃nsistorsBthrouπhBhsu−grUâ��TiBhryst₃lBv₃nBαγrB
W₃₃lsBmγtγrojunctionsPB2018NBXNBSZRRSWT 30

1063 hmsmu−grBvu₃ntumBiotOnnαucγαBsuclγ₃tionBδorBmiπhBuγrδorm₃ncγBuγrovskitγBqiπhtOjmittinπBxol₃rB
hγllsPB2018NBSRNBTTUTROTTUTZ 26

1062 jnh₃ncγmγntBoδBxt₃−ilityB₃nαBuhotoc₃t₃lyticBuγrδorm₃ncγBonBmy−riαBuγrovskitγBwithBfnilinγPB2018NB
VNBSRWVOSRWZ 7

1061 quminγscγntBpγrovskitγs]BrγcγntB₃αv₃ncγsBinBthγoryB₃nαBγxpγrimγntsPB2019NBXNBT[X[OURSS 109

1060 xγlδOfssγm−lyBoδBywoOiimγnsion₃lBuγrovskitγBs₃noshγγtBguilαinπBglocksBintoBtrαγrγαB
wuααlγsαγnOuoppγrBuγrovskitγBuh₃sγPB2019NBSVSNBSURTZOSURUT 42

1059 xt₃−lγB₃nαB−riπhtBδorm₃miαiniumO−₃sγαBpγrovskitγBliπhtOγmittinπBαioαγsBwithBhiπhBγnγrπyB
convγrsionBγδδiciγncyPB2019NBSRNBUXTV 68

1058 xurδ₃cγBγnπinγγrinπBtow₃rαsBhiπhlyBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPB2019NBXWNBSRVRT[ 20

1057 qγ₃αOkrγγBm₃liαγBuγrovskitγsB₃nαBuγrovskitγBV₃ri₃ntsB₃sBuhosphorsBtow₃rαBqiπhtOjmittinπB
fpplic₃tionsPB2019NBSSNBUSWYWOUSWZV 71

1056 jδδiciγntB−luγBliπhtOγmittinπBαioαγsB−₃sγαBonBqu₃ntumOconδinγαB−romiαγBpγrovskitγB
n₃nostructurγsPBNature PhotonicsNB2019NBSUNBYXROYXV 33.9 313

1055 yr₃nsiγntBjnγrπyBwγsγrvoirBinBTiBuγrovskitγsPB2019NBYNBS[RR[YS 33
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1054 jxcitonOjxcitonBfnnihil₃tionBinBywoOiimγnsion₃lBm₃liαγBuγrovskitγsB₃tBwoomByγmpγr₃turγPB2019NB
SRNBWSWUOWSW[ 50

1053 xinπlγOph₃sγB₃lkyl₃mmoniumBcγsiumBlγ₃αBioαiαγBqu₃siOTiBpγrovskitγsBδorBcolorOtun₃−lγB₃nαB
spγctrumOst₃−lγBrγαBqjisPB2019NBSSNBSX[RYOSX[SZ 14

1052 miπhlyBst₃−lγBhy−riαBpγrovskitγBliπhtOγmittinπBαioαγsB−₃sγαBonBiionOo₃co−sonBstructurγPB2019NBWNBγ₃₃wZRYT 104

1051 qiπ₃nαOnnαucγαBxurδ₃cγBhh₃rπγBiγnsityBroαul₃tionBlγnγr₃tγsBqoc₃lByypγOnnBg₃nαBfliπnmγntBinB
wγαucγαOiimγnsion₃lBuγrovskitγsPB2019NBSVSNBSUVW[OSUVXY 41

1050 TiBwuααlγsαγnâ��uoppγrBuγrovskitγBs₃nopl₃tγBg₃sγαBiγγpOgluγBqiπhtOjmittinπBiioαγsBδorBqiπhtB
hommunic₃tionPB2019NBT[NBS[RUZXS 71

1049 uh₃sγBjnπinγγrinπBδorBmiπhlyBjδδiciγntBvu₃siOywoOiimγnsion₃lBfllOnnorπ₃nicBuγrovskitγB
qiπhtOjmittinπBiioαγsBvi₃BfαjustinπBthγBw₃tioBoδBhsBh₃tionPB2019NBSVNBTWW 6

1048 ximult₃nγousBqonπOuγrsistγntBgluγBquminγscγncγB₃nαBmiπhBvu₃ntumB”iγlαBwithinBTiB
trπ₃nicâ��rγt₃lBm₃liαγBuγrovskitγBricroQs₃noshγγtsPB2019NBSUSNBSWTYTOSWTY[ 21

1047 ximult₃nγousBqonπOuγrsistγntBgluγBquminγscγncγB₃nαBmiπhBvu₃ntumB”iγlαBwithinBTiB
trπ₃nicOrγt₃lBm₃liαγBuγrovskitγBricroQs₃noshγγtsPB2019NBWZNBSWSTZOSWSUW 105

1046 tr₃nπγBtoBwγαNBjmissionOyun₃−lγBrnOiopγαBywoOiimγnsion₃lBuγrovskitγsBwithBmiπhBquminγscγncγB
₃nαBxt₃−ilityPB2019NBSSNBUVSR[OUVSSX 45

1045 jδδγctBoδBorπ₃nicBsp₃cγrsBonBγlγctronicNBoptic₃lB₃nαBtr₃nsportBpropγrtiγsBoδBtwoOαimγnsion₃lBl₃yγrγαB
lγ₃αOh₃liαγBpγrovskitγsPB2019NBSX[NBSR[SUR 3

1044 yow₃rαsBπrγγnB₃ntisolvγntBδorBγδδiciγntBhmUsmUu−grUBpγrovskitγBliπhtBγmittinπBαioαγs]BfB
comp₃risonBoδBtoluγnγNBchloro−γnzγnγNB₃nαBγthylB₃cγt₃tγPB2019NBSSWNBRUUSRS 9

1043 lrowthBmoαγsB₃nαBqu₃ntumBconδinγmγntBinBultr₃thinBv₃pourOαγpositγαBrfu−nBδilmsPB2019NBSSNBSVTYXOSVTZV 29

1042 iγvicγBjnπinγγrinπBδorBfllOnnorπ₃nicBuγrovskitγBqiπhtOjmittinπBiioαγsPB2019NB[NB 20

1041 yhγBkuturγBnsBgluγBJqjisK]BWhyBhhγmistryBnsBthγBpγyBtoBuγrovskitγBiispl₃ys´§PB2019NBUSNBXRRUOXRUT 55

1040 xynthγticBV₃ri₃tionB₃nαBxtructur₃lByrγnαsBinBq₃yγrγαBywoOiimγnsion₃lBflkyl₃mmoniumBqγ₃αBm₃liαγB
uγrovskitγsPB2019NBUSNBWW[TOWXRY 52

1039 hontrollinπBxolv₃tγBnntγrmγαi₃tγBlrowthBδorBuh₃sγOuurγBtrπ₃nicBqγ₃αBnoαiαγBwuααlγsαγnâ��uoppγrB
JhVm[smUKTJhmUsmUKnâ��Su−nnUnMSBuγrovskitγByhinBkilmsPB2019NBUSNBWZUTOWZVV 28

1038 nncorpor₃tinπBq₃rπγBfBh₃tionsBintoBqγ₃αBnoαiαγBuγrovskitγBh₃πγs]Bwγl₃xγαBlolαschmiαtByolγr₃ncγB
k₃ctorB₃nαBnmp₃ctBonBjxcitonOuhononBnntγr₃ctionPB2019NBWNBSUYYOSUZX 80

1037 fBtr₃nsiγntOγlγctroluminγscγncγBstuαyBonBpγrovskitγBliπhtOγmittinπBαioαγsPB2019NBSSWNBRVSSRT 34

Citation Report

20



1036 –ntBn₃nocryst₃lsBincorpor₃tinπBujnjB₃nαB₃BδluorγnγO−₃sγαBpolyγlγctrolytγB₃sBγlγctronBtr₃nsportB
l₃yγrsBδorBpurγBcγsiumOcont₃ininπBpγrovskitγBliπhtOγmittinπBαγvicγsPB2019NBXNBSRWURV 2

1035 xu−millimγtγrB₃nαBlγ₃αOδrγγBhsUx−Tgr[BpγrovskitγBn₃noδl₃kγs]BinvγrsγBtγmpγr₃turγBcryst₃lliz₃tionB
πrowthB₃nαB₃pplic₃tionBδorBultr₃sγnsitivγBphotoαγtγctorsPB2019NBVNBSUYTOSUY[ 51

1034 miπhlyBjδδiciγntBqiπhtBjmittinπBiioαγsBg₃sγαBonBnnBxituBk₃−ric₃tγαBkfu−nUBs₃nocryst₃ls]BxolvγntB
jδδγctsBoδBtnOhhipBhryst₃lliz₃tionPB2019NBYNBS[RRYYV 20

1033 miπhBpγrδorm₃ncγBδromBγxtr₃orαin₃rilyBthickBorπ₃nicBliπhtOγmittinπBαioαγsPB2019NBWYTNBWRTOWRX 98

1032 xolv₃tionBγδδγctBinBprγcursorBsolutionBγn₃−lγsBovγrBSXGBγδδiciγncyBinBthickBTiBpγrovskitγBsol₃rBcγllsPB
2019NBYNBS[VTUOS[VT[ 19

1031 uγrδorm₃ncγB−oostinπBstr₃tγπyBδorBpγrovskitγBliπhtOγmittinπBαioαγsPB2019NBXNBRUSVRT 63

1030 hontrollinπBthγBuropγrtyBoδBjαπγsBinBq₃yγrγαBTiBuγrovskitγBxinπlγBhryst₃lsPB2019NBSRNBU[WROU[WV 28

1029 xinπlγBm₃liαγBuγrovskitγQxγmiconαuctorBhorγQxhγllBvu₃ntumBiotsBwithBzltr₃st₃−ilityB₃nαB
son−linkinπBuropγrtiγsPB2019NBXNBS[RRVST 78

1028 fntiOxtokγsBzltr₃violγtBquminγscγncγB₃nαBjxcitonBiγtr₃ppinπBinBthγBywoOiimγnsion₃lBuγrovskitγB
JhmhmsmKu−hlPB2019NBSRNBVR[WOVSRT 19

1027 iγδγctBjnπinγγrinπBinBTiBuγrovskitγB−yBrnJnnKBiopinπBδorBqiπhtOjmittinπBfpplic₃tionsPB2019NBWNBTSVXOTSWZ 54

1026
qiπhtOjnh₃ncγαBnonBriπr₃tionBinBywoOiimγnsion₃lBuγrovskitγBxinπlγBhryst₃lsBwγvγ₃lγαBinBh₃r−onB
s₃notu−γsQywoOiimγnsion₃lBuγrovskitγBmγtγrostructurγB₃nαBntsBuhotomγmoryBfpplic₃tionPB2019NB
WNBSZWYOSZXW

23

1025 furor₃OgBmγαi₃tγαBsn₃ilBphosphoryl₃tionBisBγssγnti₃lBδorBmitoticBspinαlγBchγckpointB₃nαBδorB
prγvγntinπBchromosom₃lBinst₃−ilityBinB−rγ₃stBc₃ncγrPB2019NBURNBvU

1024 wuααlγsαγnOuoppγrBuγrovskitγs]BxynthγsisB₃nαBtptic₃lBuropγrtiγsBδorBtptoγlγctronicBfpplic₃tionsPB
2019NBXNBS[RR[VS 65

1023 rγch₃nochromicB₃nαBjlγctroluminγscγncγBuropγrtiγsBoδB₃Bq₃yγrγαBmy−riαBuγrovskitγBgγlonπinπBtoB
thγBxγriγsPB2019NBTRS[NBVWTYOVWUS 12

1022 g₃nαBstructurγBγnπinγγrinπBinBmγt₃lBh₃liαγBpγrovskitγBn₃nostructurγsBδorBoptoγlγctronicB
₃pplic₃tionsPB2019NBSNBTXZOTZY 65

1021 wγcγntBmultiplγBγviαγncγsBδorBhiπhBst₃−ilityBoδBpγrovskitγBoptoγlγctronicBαγvicγsPB2019NBXVNBSYUSOSYUT 1

1020 tptimiz₃tionBoδBqowOiimγnsion₃lBhomponγntsBoδBvu₃siOTiBuγrovskitγBkilmsBδorBiγγpOgluγB
qiπhtOjmittinπBiioαγsPB2019NBUSNBγS[RVUS[ 146

1019 miπhOuγrδorm₃ncγBfllOnnorπ₃nicBuγrovskitγOvu₃ntumOiotOg₃sγαBklγxi−lγBtrπ₃nicBuhototr₃nsistorB
rγmoryBwithBfrchitγcturγBiγsiπnPB2019NBWNBS[RRZXV 21
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1018 m₃loπγnBV₃c₃nciγsBjn₃−lγBqiπ₃nαOfssistγαBxγlδOfssγm−lyBoδBuγrovskitγBvu₃ntumBiotsBintoB
s₃nowirγsPB2019NBSUSNBSXTTUOSXTTY 13

1017 iimγnsion₃llyBjnπinγγrγαBuγrovskitγBmγtγrostructurγBδorBuhotovolt₃icB₃nαBtptoγlγctronicB
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836 xpγctr₃llyBwγsolvγαBzltr₃δ₃stBjxcitonByr₃nsδγrBinBrixγαBuγrovskitγBvu₃ntumBWγllsPB2019NBSRNBVS[OVTX 53

835 zltr₃δ₃stBhh₃rπγBxγp₃r₃tionBinBywoOiimγnsion₃lBhsu−grBuγrovskitγBs₃nopl₃tγlγtsPB2019NBSRNBWXXOWYU 51

834 honstructinπBthγBjlγctronicBxtructurγBoδBhmsmu−nB₃nαBhmsmu−grBuγrovskitγByhinBkilmsBδromB
xinπlγOhryst₃lBg₃nαBxtructurγBrγ₃surγmγntsPB2019NBSRNBXRSOXR[ 55

833 jδδγctBoδBpγrovskitγBδilmBmorpholoπyBonBαγvicγBpγrδorm₃ncγBoδBpγrovskitγBliπhtOγmittinπBαioαγsPB
2019NBSSNBSWRWOSWSV 20

832 xynthγticBfppro₃chγsBδorBm₃liαγBuγrovskitγByhinBkilmsPB2019NBSS[NBUS[UOUT[W 293

831 yhγBαγpγnαγncγBoδBch₃inBlγnπthBoδBphγnyl₃lkyl₃minγBonBthγBpγrδorm₃ncγBoδBpγrovskitγBliπhtB
γmittinπBαioαγPB2019NBXWNBWXOXT 8

830 miπhBpγrδorm₃ncγB₃nαBst₃−lγB₃llOinorπ₃nicBpγrovskitγBliπhtBγmittinπBαioαγsB−yBrγαucinπB
luminγscγncγBquγnchinπB₃tBujity]uxxQuγrovskitγsBintγrδ₃cγPB2019NBXVNBVYOWU 46

829 uγrovskitγBrγthyl₃mmoniumBqγ₃αByrih₃liαγBmγtγrostructurγs]BuroπrγssB₃nαBhh₃llγnπγsPB2019NBSZNBSOST 58

828 wγcγntB₃αv₃ncγsBinBqu₃ntumBαotO−₃sγαBliπhtOγmittinπBαγvicγs]Bhh₃llγnπγsB₃nαBpossi−lγBsolutionsPB
2019NBTVNBX[O[U 127

827 fnBovγrviγwBonBγnh₃ncinπBthγBst₃−ilityBoδBlγ₃αBh₃liαγBpγrovskitγBqu₃ntumBαotsB₃nαBthγirB
₃pplic₃tionsBinBphosphorOconvγrtγαBqjisPB2019NBVZNBUSROUWR 545

826 griπhtBtr₃nπγBjlγctroluminγscγncγBδromBqγ₃αOkrγγBywoOiimγnsion₃lBuγrovskitγsPB2019NBVNBTVTOTVZ 114

825 giδunction₃lBtrπ₃nicBxp₃cγrsBδorBkorm₃miαiniumOg₃sγαBmy−riαBiionOo₃co−sonBywoOiimγnsion₃lB
uγrovskitγBxol₃rBhγllsPB2019NBS[NBSWROSWY 140

824 jδδγctsBoδBnO−utylB₃minγBincorpor₃tionBonBthγBpγrδorm₃ncγBoδBpγrovskitγBliπhtBγmittinπBαioαγsPB
2019NBURNBSRWYRU 9

823 rixinπBjntropyOnnαucγαBq₃yγrinπBuolyαispγrsityBjn₃−linπBjδδiciγntB₃nαBxt₃−lγBuγrovskitγB
s₃nocryst₃lBqiπhtOjmittinπBiioαγsPB2019NBVNBSSZOSTW 20

822 TiBuγrovskitγOg₃sγαBxγlδOfliπnγαBq₃tγr₃lBmγtγrostructurγBuhotoαγtγctorsBztilizinπBV₃porB
iγpositionPB2019NBYNBSZRSUWX 32

821 hontrolBoδBg₃rriγrBWiαthBinBuγrovskitγBrultiplγBvu₃ntumBWγllsBδorBmiπhBuγrδorm₃ncγBlrγγnB
qiπhtâ��jmittinπBiioαγsPB2019NBYNBSZRSWYW 40
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820 rγritsB₃nαBhh₃llγnπγsBoδBwuααlγsαγnOuoppγrBxoδtBm₃liαγBuγrovskitγsBinBjlγctroOtpticsB₃nαB
tptoγlγctronicsPB2019NBUSNBγSZRUWSV 57

819 wγcγntBfαv₃ncγsBinBklγxi−lγBnnorπ₃nicBqiπhtBjmittinπBiioαγs]BkromBr₃tγri₃lsBiγsiπnBtoBnntγπr₃tγαB
tptoγlγctronicBul₃tδormsPB2019NBYNBSZRR[UX 46

818 hontrollγαBxynthγsisB₃nαBuhotonicsBfpplic₃tionsBoδBrγt₃lBm₃liαγBuγrovskitγBs₃nowirγsPB2019NBUNBSZRRT[V 30

817 m₃liαγBuγrovskitγsBδorBsonlinγ₃rBtpticsPB2020NBUTNBγSZRXYUX 124

816 jmγrπinπBxγlδOjmissivγByγchnoloπiγsBδorBklγxi−lγBiispl₃ysPB2020NBUTNBγS[RTU[S 55

815 rultiplγOvu₃ntumOWγllBuγrovskitγsBδorBmiπhOuγrδorm₃ncγBqiπhtOjmittinπBiioαγsPB2020NBUTNBγS[RVSXU 70

814 TiB₃nαBvu₃siOTiBm₃liαγBuγrovskitγs]Bfpplic₃tionsB₃nαBuroπrγssPB2020NBSVNBS[RRVUW 23

813 xpγctr₃llyBxt₃−lγBzltr₃OuurγBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBgoostγαB−yBxqu₃rγOW₃vγB
fltγrn₃tinπBVolt₃πγPB2020NBZNBS[RSR[V 23

812 fllOinorπ₃nicBpγrovskitγBqu₃ntumBαotsBhsu−“UBJgrQnKBδorBhiπhlyBsγnsitivγB₃nαBsγlγctivγBαγtγctionBoδB
γxplosivγBpicricB₃ciαPB2020NBUY[NBSTTUXR 27

811 fαv₃ncγsBinBmγt₃lBh₃liαγBpγrovskitγBn₃nocryst₃ls]BxynthγticBstr₃tγπiγsNBπrowthBmγch₃nismsNB₃nαB
optoγlγctronicB₃pplic₃tionsPB2020NBUTNBTRVOTTS 74

810 urint₃−lγBxγmiconαuctorsBδorBg₃ckpl₃nγBykysBoδBklγxi−lγBtqjiBiispl₃ysPB2020NBURNBS[RVWZZ 82

809 miπhlyBoriγntγαBpγrovskitγsBδorBγδδiciγntBliπhtOγmittinπBαioαγsBwithB−₃l₃ncγαBch₃rπγBtr₃nsportPB
2020NBYYNBSRWWT[ 4

808 wγvγrsi−lγByhγrmochromismB₃nαBxtronπBkγrrom₃πnγtismBinBywoOiimγnsion₃lBmy−riαBuγrovskitγsPB
2020NBSUTNBTR[OTSV 14

807 uolyδluorγnγBhopolymγrsB₃sBmiπhOuγrδorm₃ncγBmolγOyr₃nsportBr₃tγri₃lsBδorBnnvγrtγαBuγrovskitγB
xol₃rBhγllsPB2020NBVNBS[RRUZV 20

806 wγvγ₃linπBhryst₃lliz₃tionBiyn₃micsB₃nαBthγBhomposition₃lBhontrolBrγch₃nismBoδBTiBuγrovskitγB
kilmBlrowthB−yBnnBxituBxynchrotronOg₃sγαBln“wiPB2020NBWNBZOSX 39

805 yriplγtBm₃n₃πγmγntBδorBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPBNature PhotonicsNB2020NBSVNBYROYW 33.9 117

804 nmp₃ctBoδByγmpγr₃turγOiγpγnαγntBmyαr₃tionBW₃tγrBonBuγrovskitγBxol₃rBhγllsPB2020NBVNBS[RRUYR 4

803 wγvγrsi−lγByhγrmochromismB₃nαBxtronπBkγrrom₃πnγtismBinBywoOiimγnsion₃lBmy−riαBuγrovskitγsPB
2020NBW[NBTRUOTRZ 39
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802 yuninπBthγBoptic₃lBpropγrtiγsBoδBhsTxnhlX]giB₃nαBhsTxnhlX]x−Blγ₃αOδrγγBpγrovskitγsBvi₃B
postO₃nnγ₃linπBδorBwhitγBqjisPB2020NBZTTNBSWUWTZ 23

801 nntγrl₃yγrBhrossOqinkγαBTiBuγrovskitγBxol₃rBhγllBwithBzniδormBuh₃sγBiistri−utionB₃nαBnncrγ₃sγαB
jxcitonBhouplinπPB2020NBVNBS[RRWYZ 24

800 nmprovγαBcurrγntBγδδiciγncyBoδBqu₃siOTiBmultiOc₃tionBpγrovskitγBliπhtOγmittinπBαioαγs]BthγBγδδγctBoδB
hsB₃nαBpPB2020NBSTNBSWYSOSWY[ 8

799 urint₃−lγBhsu−grBpγrovskitγBqu₃ntumBαotBinkBδorBcoδδγγBrinπOδrγγBδluorγscγntBmicro₃rr₃ysBusinπB
inkjγtBprintinπPB2020NBSTNBTWX[OTWYY 30

798 xt₃−ilizinπBnOtypγBhγtγroOjunctionsBδorBsitxB−₃sγαBinvγrtγαBpl₃n₃rBpγrovskitγBsol₃rBcγllsBwithB₃nB
γδδiciγncyBoδBTSPXGPB2020NBZNBSZXWOSZYV 27

797 rixγαOliπ₃nαBγnπinγγrinπBoδBqu₃siOTiBpγrovskitγsBδorBγδδiciγntBskyO−luγBliπhtOγmittinπBαioαγsPB2020NB
ZNBSUS[OSUTW 27

796 jxcitonNBgiγxcitonNB₃nαBmotBjxcitonBiyn₃micsBinBhsu−grBholloiα₃lBs₃nopl₃tγlγtsPB2020NBSSNBUZYOU[V 38

795 jδδiciγntBvu₃siOywoOiimγnsion₃lBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBnmprovγαBrultiplγB
vu₃ntumBWγllBxtructurγPB2020NBSTNBSYTSOSYTY 18

794 ronoαispγrsγBflOiopγαB–ntQuγrovskitγBs₃noc₃psulγPB2020NBSTNBST[[OSURW 1

793 miπhOuγrδorm₃ncγBuγrovskitγBqiπhtOjmittinπBiioαγBwithBjnh₃ncγαBtpγr₃tion₃lBxt₃−ilityBzsinπB
qithiumBm₃liαγBu₃ssiv₃tionPB2020NBSUTNBVSTZOVSUV 6

792 miπhOuγrδorm₃ncγBuγrovskitγBqiπhtOjmittinπBiioαγBwithBjnh₃ncγαBtpγr₃tion₃lBxt₃−ilityBzsinπB
qithiumBm₃liαγBu₃ssiv₃tionPB2020NBW[NBVR[[OVSRW 72

791 uγrovskitγBn₃nostructurγs]Bqγvγr₃πinπBqu₃ntumBγδδγctsBtoBch₃llγnπγBoptoγlγctronicBlimitsPB2020NB
UUNBSTTOSVR 16

790 wolγBoδBjxcγssBkfnBinBkorm₃tionBoδBmiπhOjδδiciγncyBkfu−nUOg₃sγαBqiπhtOjmittinπBiioαγsPB2020NBURNBS[RXZYW 23

789 xurδ₃cγOTiQgulkOUiBmγtγroph₃sγαBuγrovskitγBs₃noπr₃insBδorBqonπOyγrmOxt₃−lγBqiπhtOjmittinπB
iioαγsPB2020NBUTNBγS[RWXYV 36

788 wγcγntBαγvγlopmγntsBinBγmγrπinπBtwoOαimγnsion₃lBm₃tγri₃lsB₃nαBthγirB₃pplic₃tionsPB2020NBZNBUZYOVVR 227

787 uro−inπBuh₃sγBiistri−utionBinBTiBuγrovskitγsBδorBjδδiciγntBiγvicγBiγsiπnPB2020NBSTNBUSTYOUSUU 21

786 triπinBoδBtpγnOhircuitBVolt₃πγBjnh₃ncγmγntsBinBul₃n₃rBuγrovskitγBxol₃rBhγllsBnnαucγαB−yBfααitionB
oδBgulkyBtrπ₃nicBh₃tionsPB2020NBURNBS[RXYXU 35

785 tpγr₃tion₃lBst₃−ilityBoδBpγrovskitγBliπhtBγmittinπBαioαγsPB2020NBUNBRSTRRT 57
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784 znαγrst₃nαinπBthγBtriπinBoδBzltr₃sh₃rpBxu−O−₃nαπ₃pBquminγscγncγBδromB–γroOiimγnsion₃lB
nnorπ₃nicBuγrovskitγBhsVu−grXPB2020NBUNBS[TOS[[ 21

783 q₃rπγO₃rγ₃Bnγ₃rOinδr₃rγαBpγrovskitγBliπhtOγmittinπBαioαγsPBNature PhotonicsNB2020NBSVNBTSWOTSZ 33.9 151

782 s₃rrowBjmissionBδromBw−Ux−Tn[Bs₃nop₃rticlγsPB2020NBZNBS[RSXRX 16

781 sonr₃αi₃tivγBjnγrπyByr₃nsδγrBthrouπhBiistri−utγαBg₃nαsBinBuiγzochγmic₃llyBxynthγsizγαBhγsiumB
₃nαBkorm₃miαiniumBqγ₃αBm₃liαγBuγrovskitγsPB2020NBTXNBTSUUOTSUY 3

780 fBrγviγwBonBthγB₃αv₃ncγmγntsBinBphosphorOconvγrtγαBliπhtBγmittinπBαioαγsBJpcOqjisK]BuhosphorB
synthγsisNBαγvicγBδ₃−ric₃tionB₃nαBch₃r₃ctγriz₃tionPB2020NBSR[NBSRRXTT 156

779 Volt₃πγOiγpγnαγntBrulticolorBjlγctroluminγscγntBiγvicγBg₃sγαBonBm₃liαγBuγrovskitγB₃nαB
hh₃lcoπγniαγBvu₃ntumOiotsBjmittγrsPB2020NBURNBS[RYRYV 14

778 kirstOurinciplγsBximul₃tionBoδBh₃rriγrBwγcom−in₃tionBrγch₃nismsBinBm₃liαγBuγrovskitγsPB2020NBSRNBS[RTZUR 31

777 nonBriπr₃tion]BfBâ��iou−lγOjαπγαBxworαâ��BδorBm₃liαγOuγrovskitγOg₃sγαBjlγctronicBiγvicγsPB2020NBVNBS[RRWWT 67

776 hryst₃lloπr₃phicBoriγnt₃tionB₃nαBl₃yγrBimpuritiγsBinBtwoOαimγnsion₃lBmγt₃lBh₃liαγBpγrovskitγBthinB
δilmsPB2020NBUZNBRSRZRS 15

775 yhγBqowOiimγnsion₃lByhrγγOiimγnsion₃lByinBm₃liαγBuγrovskitγ]BkilmBhh₃r₃ctγriz₃tionB₃nαBiγvicγB
uγrδorm₃ncγPB2020NBSUNBT 26

774 uhysic₃lBoriπinsBoδBhiπhBphotoluminγscγncγBqu₃ntumByiγlαBinB˛–Ohsu−nUBn₃nocryst₃lsB₃nαBthγirB
st₃−ilityPB2020NBWRZNBSVWSZZ 8

773 znαγrst₃nαinπBthγBwolγBoδBnonBriπr₃tionBinBthγBtpγr₃tionBoδBuγrovskitγBqiπhtOjmittinπBiioαγsB−yB
yr₃nsiγntBrγ₃surγmγntsPB2020NBSTNBVZZVWOVZZWU 19

772 wγcγntBuroπrγssBinBjmγrπinπBsγ₃rOnnδr₃rγαBjmittinπBr₃tγri₃lsBδorBqiπhtOjmittinπBiioαγB
fpplic₃tionsPB2020NBRTNBTWUOTZS 8

771 sγwBinsiπhtsBintoBthγBstructurγBoδBtwoOαimγnsion₃lBlγ₃αBioαiαγO−₃sγαBpγrovskitγsPB2020NBZYNBSRW[UW 5

770 nnδluγncγBoδBthγBr₃tγBoδBr₃αi₃tionBγnγrπyBonBthγBch₃rπγOc₃rriγrBkinγticsB₃pplic₃tionBoδB₃llOinorπ₃nicB
hsu−grBpγrovskitγBn₃nocryst₃lsPPB2020NBSRNBUVXWSOUVXWY 8

769 fBsolvγntO−₃sγαBsurδ₃cγBclγ₃ninπB₃nαBp₃ssiv₃tionBtγchniquγBδorBsupprγssinπBionicBαγδγctsBinB
hiπhOmo−ilityBpγrovskitγBδiγlαOγδδγctBtr₃nsistorsPB2020NBUNBX[VOYRU 43

768 jδδiciγntBliπhtOγmittinπBαioαγsBδromBmixγαOαimγnsion₃lBpγrovskitγsBonB₃BδluoriαγBintγrδ₃cγPB2020NBUNBYRVOYSR 67

767 s₃phth₃lγnγαiimiαγBh₃tionsBnnhi−itBTiBuγrovskitγBkorm₃tionB₃nαBk₃cilit₃tγBxu−picosγconαBjlγctronB
yr₃nsδγrPB2020NBSTVNBTVUY[OTVU[R 9
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766 mistoric₃lBfn₃lysisBoδBmiπhOjδδiciγncyNBq₃rπγOfrγ₃Bxol₃rBhγlls]Byow₃rαBzpsc₃linπBoδBuγrovskitγBxol₃rB
hγllsPB2020NBUTNBγTRRTTRT 45

765 xoliαOxt₃tγBnonicBwγctiδic₃tionBinBuγrovskitγBs₃nowirγBmγtγrostructurγsPB2020NBTRNBZSWSOZSWX 6

764 h₃r−onBs₃nom₃tγri₃lsBδorBm₃liαγBuγrovskitγsOg₃sγαBmy−riαBuhotoαγtγctorsPB2020NBWNBTRRRXVU 6

763 korm₃tionBoδBxt₃−lγBrγt₃lBm₃liαγBuγrovskitγQuγrovskitγBmγtγrojunctionsPB2020NBWNBUVVUOUVWS 9

762 k₃−ric₃tionBoδBcγntimγtγrOsc₃lγBrfu−grUBliπhtOγmittinπBαγvicγBwithBhiπhBcolorBpurityPB2020NBZXNBSRW[US 3

761 znr₃vγlinπBthγBhryst₃lliz₃tionBpinγticsBoδBTiBuγrovskitγsBwithBx₃nαwichOyypγBxtructurγBδorB
miπhOuγrδorm₃ncγBuhotovolt₃icsPB2020NBUTNBγTRRTYZV 25

760 ximult₃nγousBqowOtrαγrBuh₃sγBxupprγssionB₃nαBiγδγctBu₃ssiv₃tionBδorBjδδiciγntB₃nαBxt₃−lγBgluγB
qiπhtOjmittinπBiioαγsPB2020NBWNBTWX[OTWY[ 49

759 trπ₃nicBsoliαOst₃tγBl₃sγrs]B₃Bm₃tγri₃lsBviγwB₃nαBδuturγBαγvγlopmγntPB2020NB 116

758 qiπhtBγmissionBδromBpγrovskitγBm₃tγri₃lsPB2020NBZNBRYRVRS 8

757 tptimizinπBuγrδorm₃ncγB₃nαBtpγr₃tion₃lBxt₃−ilityBoδBhsu−nUBvu₃ntumOiotOg₃sγαBqiπhtOjmittinπB
iioαγsB−yBnntγrδ₃cγBjnπinγγrinπPB2020NBTNBTWTWOTWUV 13

756 korm₃miαiniumOg₃sγαBiionOo₃co−sonBq₃yγrγαBmy−riαBuγrovskitγs]Bxtructur₃lBhomplγxityB₃nαB
tptoγlγctronicBuropγrtiγsPB2020NBURNBTRRUVTZ 34

755 miπhlyBjδδiciγntNBgriπhtNB₃nαBxt₃−lγBholloiα₃lBvu₃ntumBiotBxhortOW₃vγBnnδr₃rγαBqiπhtOjmittinπB
iioαγsPB2020NBURNBTRRVVVW 11

754 znαγrst₃nαinπB₃nαBh₃rnγssinπBthγBpotγnti₃lBoδBl₃yγrγαBpγrovskitγO−₃sγαB₃−sor−γrsBδorBsol₃rBcγllsPB
2020NBUNBYWSOYYZ 6

753 jnh₃ncγαBholγBinjγctionB₃ssistγαB−yBγlγctricBαipolγsBδorBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPB
2020NBSNB 11

752 nnBxituOk₃−ric₃tγαBuγrovskitγBs₃nocryst₃lsBδorBiγγpOgluγBqiπhtOjmittinπBiioαγsPB2020NBSSNBSRUVZOSRUWU 7

751 znvγilinπBhotBc₃rriγrBrγl₃x₃tionB₃nαBc₃rriγrBtr₃nsportBmγch₃nismsBinBqu₃siOtwoOαimγnsion₃lBl₃yγrγαB
pγrovskitγsPB2020NBZNBTWVRTOTWVSR 13

750 triπinB₃nαBxupprγssionBoδBjxtγrn₃lBvu₃ntumBjδδiciγncyBwollOtδδBinBvu₃siOywoOiimγnsion₃lBrγt₃lB
m₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsPB2020NBSTVNBTYVTTOTYVTZ 7

749 vu₃ntiδyinπBjxcitonBmγtγroπγnγitiγsBinBrixγαOuh₃sγBtrπ₃nomγt₃lBm₃liαγBrultiplγBvu₃ntumBWγllsB
vi₃Bxt₃rkBxpγctroscopyBxtuαiγsPB2020NBSTNBWTWUZOWTWVZ 7
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748 nnOsituBp₃ssiv₃tionBpγrovskitγBt₃rπγtinπBγδδiciγntBliπhtOγmittinπBαioαγsBvi₃Bspont₃nγouslyBδormγαB
silic₃BnγtworkPB2020NBYZNBSRWSUV 14

747 k₃stB₃nαBfnom₃lousBjxcitonBiiδδusionBinBywoOiimγnsion₃lBmy−riαBuγrovskitγsPB2020NBTRNBXXYVOXXZS 21

746 uγrovskitγBwhitγBliπhtOγmittinπBαioαγsBwithB₃BpγrovskitγBγmissivγBl₃yγrB−lγnαγαBwithBrhoα₃minγB
XlPB2020NBZNBST[WSOST[WZ 14

745 xupprγssinπBnonBriπr₃tionBjn₃−lγsBxt₃−lγBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBfllOnnorπ₃nicB
xtr₃tγπyPB2020NBURNBTRRSZUV 32

744 nnOsituBst₃−iliz₃tionBstr₃tγπyBδorBhsu−“UOxiliconγBrγsinBcompositγBwithBγnh₃ncγαBluminγscγncγB₃nαB
st₃−ilityPB2020NBYZNBSRWSWR 8

743 fBrultiOδunction₃lBrolγcul₃rBroαiδiγrBjn₃−linπBjδδiciγntBq₃rπγOfrγ₃BuγrovskitγBqiπhtOjmittinπB
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640 nnBxituBlr₃zinπOnnciαγncγBWiαγOfnπlγBxc₃ttγrinπBwγvγ₃lsBrγch₃nismsBδorBuh₃sγBiistri−utionB₃nαB
iisoriγnt₃tionBinBTiBm₃liαγBuγrovskitγBkilmsPB2020NBUTNBγTRRTZST 51

639 roαul₃tinπBthγBoptic₃lB₃nαBγlγctric₃lBpropγrtiγsBoδBrfu−grBsinπlγBcryst₃lsBvi₃Bvolt₃πγBrγπul₃tionB
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stuαyBoδBthγirBphotophysic₃lBpropγrtiγsB₃nαB₃pplic₃tionsBinBsolutionOprocγssγαBrγαBorπ₃nicB
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626 jδδiciγntBjnγrπyBkunnγlinπBinBvu₃siOTiBuγrovskitγs]BkromBqiπhtBjmissionBtoBq₃sinπPB2020NBUTNBγS[RXWYS 68

625 trπ₃nicB₃ααitivγBγnπinγγrinπBtow₃rαBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPB2020NBTNBSR[WOSSRZ 15
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562 wγcγntBproπrγssBinB₃llOinorπ₃nicBmγt₃lBh₃liαγBn₃nostructurγαBpγrovskitγs]Br₃tγri₃lsBαγsiπnNBoptic₃lB
propγrtiγsNB₃nαB₃pplic₃tionPB2021NBSXNBS 11

561 miπhOuγrδorm₃ncγBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBjn₃−lγαB−yBjδδiciγntBjnγrπyByr₃nsδγrB
−γtwγγnBhouplγαBvu₃siOTiBuγrovskitγBq₃yγrsPB2021NBUUNBγTRRWWYR 74

560 nntγrδ₃ci₃lBuot₃ssiumOluiαγαBlr₃inBlrowthBδorBjδδiciγntBiγγpOgluγBuγrovskitγBqiπhtOjmittinπB
iioαγsPB2021NBUSNBTRRXYUX 42

559 hsu−grUBpγrovskitγBαγtγctorsBwithBSPVGBγnγrπyBrγsolutionBδorBhiπhOγnγrπyB˛‡Or₃ysPBNature PhotonicsNB
2021NBSWNBUXOVT 33.9 79

558 rorpholoπyBcontrolBoδBpγrovskitγBδilms]B₃BtwoOstγpNB₃llBsolutionBprocγssBδorBconvγrsionBoδBlγ₃αB
sγlγniαγBintoBmγthyl₃mmoniumBlγ₃αBioαiαγPB2021NBWNBSVSROSVSY 4

557 pinγticBrolγcul₃rBh₃tionicBhontrolBoδBiγδγctOnnαucγαBgro₃α−₃nαBqiπhtBjmissionBinBTiBmy−riαBqγ₃αB
noαiαγBuγrovskitγsPB2021NBSTNBSRSOSSR 9

556 kluorγscγncγBγnh₃ncγmγntBoδBpγrovskitγBn₃nocryst₃lsBusinπBphotonicBcryst₃lsPB2021NB[NB[RZO[SW 10

555 qowOiimγnsion₃lBrγt₃lBm₃liαγBuγrovskitγBuhotoαγtγctorsPB2021NBUUNBγTRRUUR[ 138

554 yhγrm₃llyBxt₃−lγBvu₃ntumBwoαsNBhovγrinπBkullBVisi−lγBw₃nπγBδorBiispl₃yB₃nαBqiπhtinπBfpplic₃tionPB
2021NBSYNBγTRRVVZY 4

553 xurδ₃cγOinαucγαBph₃sγBγnπinγγrinπB₃nαBαγδγctBp₃ssiv₃tionBoδBpγrovskitγBn₃noπr₃insBδorBγδδiciγntB
rγαBliπhtOγmittinπBαioαγsPB2021NBSUNBUVROUVZ 11

552 h₃rriγrBiyn₃micsB₃nαBjv₃lu₃tionBoδBq₃sinπBfctionsBinBm₃liαγBuγrovskitγsPB2021NBUNBUVOVX 11

551 goostinπBthγBpγrδorm₃ncγBoδBhsu−grUO−₃sγαBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃BconstructinπB
n₃nocompositγBγmissivγBl₃yγrsPB2021NB[NB[SXO[TV 5
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550 jluciα₃tionBoδBthγBkorm₃tionBrγch₃nismBoδBmiπhlyBtriγntγαBrultiph₃sγBwuααlγsαγnâ��uoppγrB
uγrovskitγBxol₃rBhγllsPB2021NBXNBTV[OTXR 21

549 fmpholyticBintγrδ₃cγBinαucγαBinBsituBπrowthBoδBhsu−grUBδorBhiπhlyBγδδiciγntBpγrovskitγB
liπhtOγmittinπBαioαγsPB2021NB[NBSRTWOSRUU 3

548 yhγBpγyBwolγBoδBthγBnntγrδ₃cγBinBthγBmiπhlyBxγnsitivγBrγch₃nochromicBquminγscγncγBuropγrtiγsBoδB
my−riαBuγrovskitγsPB2021NBXRNBZUVOZU[ 3

547 rγt₃lBh₃liαγBpγrovskitγsBδorBliπhtOγmittinπBαioαγsPB2021NBTRNBSROTS 322

546 fmpliδiγαBspont₃nγousBγmissionBinBthinBδilmsBoδBqu₃siOTiBgfrfu−grBlγ₃αBh₃liαγBpγrovskitγsPB2021NB
SUNBZZ[UOZ[RR 4

545 wuααlγsαγnBuoppγrBTiBpγrovskitγsB₃sBqiOionB−₃ttγryBγlγctroαγsPB 6

544 xt₃−ilityBoδBthγBhsu−nUBpγrovskitγ]BδromBδunα₃mγnt₃lsBtoBimprovγmγntsPB2021NB[NBSSSTVOSSSVV 26

543 h₃rriγrBαyn₃micBprocγssBinB₃llOinorπ₃nicBh₃liαγBpγrovskitγsBγxplorγαB−yBphotoluminγscγncγBspγctr₃PB
2021NB[NBSWS 14

542 yhγBTiBm₃liαγBuγrovskitγBwulγ−ook]BmowBthγBxp₃cγrBnnδluγncγsBjvγrythinπBδromBthγBxtructurγBtoB
tptoγlγctronicBiγvicγBjδδiciγncyPB2021NBSTSNBTTUROTT[S 171

541 yhγBu₃thBtoBjnliπhtγnmγnt]BuroπrγssB₃nαBtpportunitiγsBinBmiπhBjδδiciγncyBm₃liαγBuγrovskitγB
qiπhtOjmittinπBiγvicγsPB2021NBZNBUZXOVRV 12

540 ricrostγπ₃noπr₃phyBonB₃llBinorπ₃nicBpγrovskitγBmicroOpl₃tγlγtsB−yBαirγctBl₃sγrBwritinπPB2021NBSUNBSVVWROSVVW[ 5

539 fllOinorπ₃nicBtinOαopγαBhsTgifπhlXBαou−lγBpγrovskitγsBwithBst₃−lγB−luγBphotoluminγscγncγBδorB
WqjisPB2021NB[NBZZXTOZZYU 2

538 jδδiciγntB₃llOinorπ₃nicBpγrovskitγBliπhtOγmittinπBαioαγsBγn₃−lγαB−yBm₃nipul₃tinπBthγBcryst₃lB
oriγnt₃tionPB2021NB[NBSSRXVOSSRYT 5

537 trπ₃nicâ��inorπ₃nicBhy−riαB₃nαBinorπ₃nicBh₃liαγBpγrovskitγs]Bstructur₃lB₃nαBchγmic₃lBγnπinγγrinπNB
intγrδ₃cγsB₃nαBoptoγlγctronicBpropγrtiγsPB2021NBWVNBSUURRT 11

536 miπhOγδδiciγncyBoδBSWPVYGBδorBtwoOαimγnsion₃lBpγrovskitγBsol₃rBcγllsBprocγssγαB−yB−l₃αγBco₃tinπB
withBnonOthγrm₃lB₃ssist₃ncγPB2021NB[NB[ZWSO[ZWZ 1

535 ywoOαimγnsion₃lBh₃liαγBpγrovskitγs]BsynthγsisNBoptoγlγctronicBpropγrtiγsNBst₃−ilityNB₃nαB
₃pplic₃tionsPB2021NBSUNBSTU[VOSTVTT 12

534 tptoγlγctronicBαγvicγsB−₃sγαBonBthγBintγπr₃tionBoδBh₃liαγBpγrovskitγsBwithBsiliconO−₃sγαBm₃tγri₃lsPB
2021NB[NBTR[S[OTR[VR 0

533 wγ₃lOyimγBglinkinπBxupprγssionBoδBuγrovskitγBvu₃ntumBiotsB−yBm₃liαγBV₃c₃ncyBkillinπPB2021NBSWNBTZUSOTZUZ 18
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532 fB−romiαγOinαucγαBhiπhlyBoriγntγαBlowOαimγnsion₃lBwuααlγsαγnâ��uoppγrBph₃sγBδorBγδδiciγntB₃nαB
st₃−lγBpγrovskitγBsol₃rBcγllsPB2021NB[NBSWRXZOSWRYW 1

531 m₃liαγBpγrovskitγsBδorBliπhtBγmissionB₃nαB₃rtiδici₃lBphotosynthγsis]BtpportunitiγsNBch₃llγnπγsNB₃nαB
pγrspγctivγsPB2021NBUNBγSTRYV 6

530 W₃rmBwhitγOliπhtBγmittinπBsilic₃BδilmsBprγp₃rγαBusinπBlγ₃αOδrγγBαou−lγBpγrovskitγBvisPB2021NBWRNB[ZRVO[ZSS 1

529 qowOiimγnsion₃lOsγtworkγαBuγrovskitγsBwithBfOxitγOh₃tionBjnπinγγrinπBδorBtptoγlγctronicB
iγvicγsPPB2021NBWNBγTRRSSVY 11

528 r₃πnγticBpγrovskitγBn₃nop₃rticlγsBδorBl₃tγntBδinπγrprintBαγtγctionPB2021NBSUNBSTRUZOSTRVV 2

527 wγsγ₃rchBproπrγssBonBtwoOαimγnsion₃lBJTiKBh₃liαγBorπ₃nicâ��inorπ₃nicBhy−riαBpγrovskitγsPB2021NBWNBU[WROU[YZ 5

526 xγlδOuowγrγαBfllOnnorπ₃nicBuγrovskitγBuhotoαγtγctorsBwithBk₃stBwγsponsγBxpγγαPB2021NBSXNBX 5

525 rorpholoπyBoptimiz₃tionBoδBpγrovskitγBδilmsBδorBγδδiciγntBskyO−luγBliπhtBγmittinπBαioαγsBvi₃B₃BnovγlB
πrγγnB₃ntiOsolvγntBαimγthylBc₃r−on₃tγPB 2

524 hontinuousBproαuctionBoδBultr₃thinBorπ₃nicOinorπ₃nicBwuααlγsαγnOuoppγrBpγrovskitγBn₃nopl₃tγlγtsB
vi₃B₃BδlowBrγ₃ctorPB2021NBSUNBSUSRZOSUSSW 7

523 xinπlγBcryst₃lBoδBtwoOαimγnsion₃lBmixγαOh₃liαγBcoppγrO−₃sγαBpγrovskitγsBwithBrγvγrsi−lγB
thγrmochromismPB2021NB[NBUTXVOUTYR 7

522 zsinπBstγricBhinαr₃ncγBtoBm₃nipul₃tγB₃nαBst₃−ilizγBmγt₃lBh₃liαγBpγrovskitγsBδorBoptoγlγctronicsPB
2021NBSTNBYTUSOYTVY 14

521 yow₃rαsBsupγriorB“Or₃yBαγtγctionBpγrδorm₃ncγBoδBtwoOαimγnsion₃lBh₃liαγBpγrovskitγBcryst₃lsB−yB
₃αjustinπBthγB₃nisotropicBtr₃nsportB−γh₃viorPB2021NB[NBSUTR[OSUTS[ 8

520 wγsγ₃rchBuroπrγssBoδBhompositionB₃nαBxtructurγBiγsiπnBinBuγrovskitγsBδorBmiπhBuγrδorm₃ncγB
qiπhtOγmittinπBiioαγsPB2021NBY[NBTTU 1

519 yγtr₃zinγBmolγculγsB₃sB₃nBγδδiciγntBγlγctronicBαivγrsionBch₃nnγlBinBTiBorπ₃nicOinorπ₃nicB
pγrovskitγsPB2021NBZNBSWVYOSWXR 9

518 uγrδorm₃ncγB₃nαBst₃−ilityBimprovγmγntsBinBmγt₃lBh₃liαγBpγrovskitγBwithBintr₃l₃yγrBincorpor₃tionBoδB
orπ₃nicB₃ααitivγsPB2021NB[NBSXTZSOSXUUZ 9

517 wγcγntBfαv₃ncγsB₃nαBtpportunitiγsBoδBqγ₃αOkrγγBuγrovskitγBs₃nocryst₃lBδorBtptoγlγctronicB
fpplic₃tionPB2021NBTRTSNBSOUZ 12

516 q₃yγrBnum−γrBαγpγnαγntBδγrroγl₃sticityBinBTiBwuααlγsαγnOuoppγrBorπ₃nicOinorπ₃nicBhy−riαB
pγrovskitγsPB2021NBSTNBSUUT 10

515 wγcγntBuroπrγssBonBu₃ttγrninπBxtr₃tγπiγsBδorBuγrovskitγBqiπhtOjmittinπBiioαγsBtow₃rαB₃BkullOholorB
iispl₃yBurototypγPB2021NBSNBTRRRRWR 15
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514 iou−lγBhh₃rπγByr₃nsδγrBiomin₃tγsBinBh₃rriγrBqoc₃liz₃tionBinBqowBg₃nαπ₃pBxitγsBoδBmγtγroπγnγousB
qγ₃αBm₃liαγBuγrovskitγsPB2021NBUSNBTRSRRYX 10

513 sγur₃lBsγtworksBδorBfn₃lysisBoδBtptic₃lBuropγrtiγsBinBTiBq₃yγrγαBmy−riαBqγ₃αBm₃liαγBuγrovskitγsPB
2021NBSTWNBWTWSOWTW[ 2

512 jlγctroluminγscγncγBurinciplγB₃nαBuγrδorm₃ncγBnmprovγmγntBoδBrγt₃lBm₃liαγBuγrovskitγB
qiπhtOjmittinπBiioαγsPB2021NB[NBTRRTSXY 20

511 jδδiciγntB₃nαBgriπhtBuurγOgluγBfllOnnorπ₃nicBuγrovskitγBqiπhtOjmittinπBiioαγsBδromB₃nBjcoδriγnαlyB
flloyPB2021NBSTNBSYVYOSYWU 15

510 ywoOiimγnsion₃lBiionâ��o₃co−sonBxtructurγBuγrovskitγsBδorBjδδiciγntBxkyOgluγBqiπhtOjmittinπB
iioαγsPB2021NBXNB[RZO[SV 21

509 r₃ppinπBthγByr₃pOxt₃tγBq₃nαsc₃pγBinBTiBrγt₃lOm₃liαγBuγrovskitγsBzsinπByr₃nsiγntB
uhotoluminγscγncγBricroscopyPB2021NB[NBTRRSZYW 3

508 q₃yγrO−yOl₃yγrB₃nionicBαiδδusionBinBtwoOαimγnsion₃lBh₃liαγBpγrovskitγBvγrtic₃lBhγtγrostructurγsPB
2021NBSXNBWZVOW[S 36

507 hryst₃llinityOαγpγnαγntBαγvicγBch₃r₃ctγristicsBoδBpolycryst₃llinγBTiBnBbBVBwuααlγsαγnOuoppγrB
pγrovskitγBphotoαγtγctorsPB2021NBUTNBSZWTRU 6

506 znr₃vγlinπBthγBjnγrπyBq₃nαsc₃pγB₃nαBjnγrπyBkunnγlinπBroαul₃tγαB−yBmolγByr₃nsportBq₃yγrBδorB
miπhlyBjδδiciγntBuγrovskitγBqjisPB2021NBSWNBTRRRV[W 3

505 urγcisγBqiπ₃nαByuninπBjmissionBoδBrnOiopγαBhsu−hlBs₃nocryst₃lsB−yBthγBfmountBoδBxulδon₃tγsPB
2021NBSTNBSZUZOSZVX 11

504 uγrovskitγBvu₃ntumBiotsBwithBzltr₃lowByr₃pBiγnsityB−yBfciαBjtchinπOirivγnBqiπ₃nαBjxch₃nπγBδorB
miπhBqumin₃ncγB₃nαBxt₃−lγBuurγOgluγBqiπhtOjmittinπBiioαγsPB2021NBUUNBγTRRXYTT 63

503 rγt₃lBm₃liαγBuγrovskitγsBδorBq₃sγrBfpplic₃tionsPB2021NBUSNBTRSRSVV 60

502 wγcγntBproπrγssBinBtwoOαimγnsion₃lBwuααlγsαγnâ��uoppγrBpγrovskitγB−₃sγαBhγtγrostructurγsPB2021NB
ZNBRTTRRX 5

501 iistri−utγαBδγγα−₃ckBl₃sγrBwithBmγthyl₃mmoniumBlγ₃αB−romiαγBγm−γααγαBinBch₃nnγlOtypγB
w₃vγπuiαγsPB2021NBXRNBxggmSS 1

500 miπhOpγrδorm₃ncγBqu₃siOTiBpγrovskitγBliπhtOγmittinπBαioαγs]BδromBm₃tγri₃lsBtoBαγvicγsPB2021NBSRNBXS 67

499 hritic₃lBrolγBoδB₃ααitivγOinαucγαBmolγcul₃rBintγr₃ctionBonBthγBopγr₃tion₃lBst₃−ilityBoδBpγrovskitγB
liπhtOγmittinπBαioαγsPB2021NBWNBXSZOXUR 42

498 jmγrπinπBqowOiimγnsion₃lBhryst₃lBxtructurγBoδBrγt₃lBm₃liαγBuγrovskitγBtptoγlγctronicBr₃tγri₃lsB
₃nαBiγvicγsPB2021NBTNBTRRRSUU 11

497 uγrovskitγBqiπhtOjmittinπBiioαγsBwithBsγ₃rBznitBnntγrn₃lBvu₃ntumBjδδiciγncyB₃tBqowByγmpγr₃turγsPB
2021NBUUNBγTRRXURT 7
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496 woomByγmpγr₃turγBqiπhtOrγαi₃tγαBqonπOw₃nπγBhouplinπBoδBjxcitonsBinBuγrovskitγsPB2021NB[NBTRRSZUW 1

495 yhγBphotophysicsBoδBwuααlγsαγnOuoppγrBpγrovskitγs]BfBt₃lγBoδBγnγrπyNBch₃rπγsNB₃nαBspinsPB2021NBZNBRSSUSZ 9

494 xolvγntBjnπinγγrinπBoδBthγBurγcursorBxolutionBtow₃rαBq₃rπγOfrγ₃BuroαuctionBoδBuγrovskitγBxol₃rB
hγllsPB2021NBUUNBγTRRWVSR 57

493 m₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγByγchnoloπiγsPB2021NB[NBTRRTSTZ 29

492 miπhlyBjδδiciγntBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsBvi₃Brolγcul₃rBu₃ssiv₃tionPB2021NBSUUNBZVSZOZVTV 2

491 tptimiz₃tionBoδBhompositionBwithBwγαucγαBuh₃sγBnmpurityBinBvu₃siOTiBuγrovskitγBδorB
jlγctroluminγscγncγPB2021NBTNBTRRRSXV 5

490 qγwisBg₃sγBu₃ssiv₃tionBoδBvu₃siOTiBwuααlγsαγnâ��uoppγrBuγrovskitγBδorBtrαγrBoδBr₃πnituαγB
uhotoluminγscγncγBjnh₃ncγmγntB₃nαBnmprovγαBxt₃−ilityPB2021NBUNBSWYTOSWZT 12

489 miπhlyBjδδiciγntBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsBvi₃Brolγcul₃rBu₃ssiv₃tionPB2021NBXRNBZUUYOZUVU 21

488 qγ₃αOkrγγBtrπ₃nicOuγrovskitγBmy−riαBvu₃ntumBWγllsBδorBmiπhlyBxt₃−lγBqiπhtOjmittinπBiioαγsPB2021NB
SWNBXUSXOXUTW 28

487 uol₃rizγαBuhotoluminγscγncγBδromBqγ₃αBm₃liαγBuγrovskitγsPBTRRTTUX 5

486 wγcγntBproπrγssBonBαγδγctBmoαul₃tionBδorBhiπhlyBγδδiciγntBmγt₃lBh₃liαγBpγrovskitγBliπhtOγmittinπB
αioαγsPB2021NBTTNBSRR[VX 4

485 jδδiciγntB₃nαB−riπhtBw₃rmOwhitγBγlγctroluminγscγncγBδromBlγ₃αOδrγγBmγt₃lBh₃liαγsPB2021NBSTNBSVTS 38

484 xupprγssionBoδBtγmpγr₃turγBquγnchinπBinBpγrovskitγBn₃nocryst₃lsBδorBγδδiciγntB₃nαBthγrm₃llyBst₃−lγB
liπhtOγmittinπBαioαγsPBNature PhotonicsNB2021NBSWNBUY[OUZW 33.9 94

483 jnγrπyOkunnγlinπBurocγssBinBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBSTNBTW[UOTXRX 17

482 uγrovskitγBqiπhtOjmittinπBiioαγsBwithBjxtγrn₃lBvu₃ntumBjδδiciγncyBjxcγγαinπBTTGBvi₃B
xm₃llOrolγculγBu₃ssiv₃tionPB2021NBUUNBγTRRYSX[ 77

481 jnγrπyBvsBhh₃rπγByr₃nsδγrBinBr₃nπ₃nγsγOiopγαBqγ₃αBm₃liαγBuγrovskitγsPPB2021NBXNBSZX[OSZYZ 12

480 y₃ilorinπBholorOyun₃−lγBiu₃lBjmissionsBoδBrnTMOflloyγαBywoOiimγnsion₃lBuγrovskitγBvu₃ntumB
WγllsPB2021NBUUNBTZVYOTZWV 10

479 miπhOpγrδorm₃ncγBl₃rπγO₃rγ₃Bqu₃siOTiBpγrovskitγBliπhtOγmittinπBαioαγsPB2021NBSTNBTTRY 58
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478 jnγrπyBhonvγrsionBinBxinπlγOhryst₃lOtoOxinπlγOhryst₃lBuh₃sγByr₃nsitionBr₃tγri₃lsPBTSRRUTV 6

477 uh₃sγBy₃ilorinπBoδBwuααlγsαγnOuoppγrBuγrovskitγB₃tBkixγαBq₃rπγBxp₃cγrBh₃tionBw₃tioPB2021NBSYNBγTSRRWXR 3

476 s₃nocryst₃llinγBuolymorphicBjnγrπyBkunnγlsBδorBjδδiciγntB₃nαBxt₃−lγBuγrovskitγBqiπhtOjmittinπB
iioαγsPB2021NBXNBSZTSOSZUR 10

475 xynthγsisBoδBRiBr₃nπ₃nγsγOg₃sγαBtrπ₃nicâ��nnorπ₃nicBmy−riαBuγrovskitγB₃nαBntsBfpplic₃tionBinB
qγ₃αOkrγγBwγαBqiπhtOjmittinπBiioαγPB2021NBUSNBTSRRZWW 24

474 qowBwollOtδδB₃nαBmiπhBxt₃−lγBjlγctroluminγscγncγBinByhrγγOiimγnsion₃lBkfu−nBuγrovskitγsBwithB
giδunction₃lOrolγculγBfααitivγsPB2021NBTSNBUYUZOUYVV 14

473 uγrovskitγBr₃nαomBl₃sγrs]B₃Btun₃−lγBcohγrγntBliπhtBsourcγBδorBγmγrπinπB₃pplic₃tionsPB2021NBUTNB 13

472 xtronπlyBquminγscγntBiionâ��o₃co−sonByinBgromiαγBuγrovskitγBricrocryst₃lsBnnαucγαB−yBrolγcul₃rB
urotonBionorsBhhloroδormB₃nαBiichloromγth₃nγPB2021NBUSNBTSRTSZT 7

471
jδδγctsBoδBhholinγBhhloriαγBinBqγ₃αBgromiαγBq₃yγrB₃nαBrγthyl₃mmoniumBgromiαγBurγcursorBonB
uγrovskitγBhonvγrsionB₃nαBtptoγlγctronicBuropγrtiγsBoδBuγrovskitγOg₃sγαBqiπhtOjmittinπBiioαγsPB
2021NBUNBTRUWOTRVU

3

470 hh₃rπγBh₃rriγrBiyn₃micsBinBxnOiopγαBywoOiimγnsion₃lBqγ₃αBm₃liαγBuγrovskitγsBxtuαiγαB−yB
yγr₃hγrtzBxpγctroscopyPB2021NB[NB 1

469 r₃tγri₃lsNBphotophysicsB₃nαBαγvicγBγnπinγγrinπBoδBpγrovskitγBliπhtOγmittinπBαioαγsPB2021NBZVNB 18

468 wγcγntBproπrγssBoδBintγπr₃tγαBcircuitsB₃nαBoptoγlγctronicBchipsPB2021NBXVNBS 14

467 y₃ilorinπBqu₃siOTiBpγrovskitγBthinBδilmsBvi₃Bn₃nocryst₃lsBmγαi₃tionBδorBγnh₃ncγαB
γlγctroluminγscγncγPB2021NBVSSNBSTZWSS 3

466 tpγr₃tion₃llyBxt₃−lγBuγrovskitγBqiπhtBjmittinπBiioαγsBwithBmiπhBw₃αi₃ncγPB2021NB[NBTSRRWZX 6

465 sonlinγ₃rBuγrcγptu₃lBholorBxp₃cγBhoαγαB−yBfααitivγBiiπit₃lBuulsγsPB 0

464 hontinuousOW₃vγBVγrtic₃lBh₃vityBxurδ₃cγOjmittinπBq₃sγrsB−₃sγαBonBxinπlγBhryst₃llinγBqγ₃αBm₃liαγB
uγrovskitγsPB2021NB[NBTRRS[ZT 3

463 hhir₃lBTiOuγrovskitγBs₃nowirγsBδorBxtokγsBuhotoαγtγctorsPB2021NBSVUNBZVUYOZVVW 29

462 nnOxituB₃nαBwγvγrsi−lγBjnh₃ncγmγntBoδBuhotoluminγscγncγBδromBhsu−grUBs₃nopl₃tγlγtsB−yB
jlγctric₃lBgi₃sPB2021NB[NBTSRRUVX 2

461 xolutionOurocγssγαBq₃rπγOxc₃lγBhoncγntricOwinπBq₃sγrBonBywoOiimγnsion₃lBwuααlγsαγnâ��uoppγrB
uγrovskitγsByhinBkilmsPB2021NB[NBTSRRS[U 4
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460 miπhBvisi−lγOliπhtBphotoc₃t₃lyticBpγrδorm₃ncγBoδBst₃−lγBlγ₃αOδrγγBhsTfπgigrXBαou−lγBpγrovskitγB
n₃nocryst₃lsPB2021NBU[YNBTYOUW 14

459 xtr₃tγπiγsByow₃rαBjδδiciγntBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBUSNBTSRRWSX 24

458 jlγctronBgγ₃mBnrr₃αi₃tionBoδBqγ₃αBm₃liαγBuγrovskitγBxol₃rBhγlls]BiγαopinπBoδBtrπ₃nicBmolγB
yr₃nsportBr₃tγri₃lsBαγspitγBm₃rαnγssBoδBthγBuγrovskitγBq₃yγrPB2021NBSUNBTVZTVOTVZUT 4

457 nmprovγαBst₃−ilityB₃nαBγδδiciγncyBoδBpγrovskitγBvi₃B₃BsimplγBsoliαBαiδδusionBmγthoαPB2021NBSZNBSRRUYV 8

456 jnh₃ncγαBjlγctrochγmic₃lBxt₃−ilityB−yBflkylαi₃mmoniumBinBiionâ��o₃co−sonBuγrovskitγBtow₃rαB
zltr₃st₃−lγBqiπhtOjmittinπBiioαγsPB2021NB[NBTSRRTVU 5

455 jxploitinπB₃Brultiph₃sγBuurγBkorm₃miαiniumBqγ₃αBuγrovskitγBδorBjδδiciγntBlrγγnOqiπhtOjmittinπB
iioαγsPB2021NBSUNBTURXYOTURYU 4

454 jxcitonBxγlδOyr₃ppinπBiyn₃micsBinBSiBuγrovskitγBxinπlγBhryst₃ls]BjδδγctBoδBvu₃ntumByunnγllinπPB
2021NBSTNBVWR[OVWSX 8

453 ywoOαimγnsion₃lBh₃liαγBpγrovskitγBqu₃ntumOwγllBγmittγrs]BfBcritic₃lBrγviγwPB2021NBUNBγSTSRV 8

452 xhowγrhγ₃αO₃ssistγαBchγmic₃lBv₃porBαγpositionBoδBhsu−grUBδilmsBδorBqjiB₃pplic₃tionsPB2021NBUXNBSZSUOSZTU 2

451 uroπrγssBtow₃rαB−luγOγmittinπBJVXRâ��VYWBnmKBn₃nom₃tγri₃lsBinBαispl₃yB₃pplic₃tionsPB2021NB 8

450 yhγBu₃stNBurγsγntNB₃nαBkuturγBoδBrγt₃lBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBSNBTRRRRYT 17

449 xt₃−lγB₃nαBjδδiciγntBgluγOjmittinπBhsu−grBs₃nopl₃tγlγtsBwithBuot₃ssiumBgromiαγBxurδ₃cγB
u₃ssiv₃tionPB2021NBSYNBγTSRSUW[ 7

448 znr₃vγlinπBthγBwolγBoδBhryst₃lliz₃tionBiyn₃micsBonBquminγscγncγBhh₃r₃ctγristicsBoδBuγrovskitγB
qiπhtOjmittinπBiioαγsPB2021NBSWNBTSRRRTU 9

447 wγ₃ctionBkinγticsBoδBthγBthγrm₃lBαγcompositionBoδBrfu−nUBthinBδilmsPB2021NBWNB 1

446 xpinOtr−itBhouplinπBnsBthγBpγyBtoBuromotγBfsynchronousBuhotoinαucγαBhh₃rπγByr₃nsδγrBoδB
ywoOiimγnsion₃lBuγrovskitγsPB2021NBSNBSSYZOSSZX 3

445 jxcγssBnonOnnαucγαBjδδiciγncyBwollOtδδBinBmiπhOjδδiciγncyBuγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBSUNBTZWVXOTZWWV9

444 iγpγnαγncγBoδBthγBw₃αi₃tivγBjδδiciγncyBoδBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsBonBthγB
rultiqu₃ntumOWγllBhompositionPB2021NBSTWNBSTTVSOSTTWR 0

443 jmγrπinπBnγwOπγnγr₃tionBwhitγBliπhtOγmittinπBαioαγsB−₃sγαBonBluminγscγntBlγ₃αOδrγγBh₃liαγB
pγrovskitγsB₃nαBpγrovskitγBαγriv₃tivγsPB 3
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442 xhγααinπBqiπhtBonBthγBxt₃−ilityB₃nαBxtructurγâ��uropγrtyBwγl₃tionshipsBoδBywoOiimγnsion₃lBmy−riαB
qγ₃αBgromiαγBuγrovskitγsPB2021NBUUNBWRZWOWSRY 9

441 horγOshγllBhsu−grUehsVu−grXBn₃nocryst₃lsBαispγrsγαBinBthγrmopl₃sticBpolyurγth₃nγB₃sBwritγ₃−lγB
hγ₃tOrγsist₃ntBδluorγscγntBinksPB2021NBZXWNBSWZYXZ 5

440 qowOαimγnsion₃lBpγrovskitγBm₃tγri₃lsB₃nαBthγirBoptoγlγctronicsPB2021NBUNBSRU[ 6

439 fllOnnorπ₃nicBvu₃ntumOiotBqjisBg₃sγαBonB₃Buh₃sγOxt₃−ilizγαB˛–Ohsu−nUBuγrovskitγPB2021NBSUUNBSXURROSXURX 1

438 ywoOαimγnsion₃lBpγrovskitγsBδorBphotovolt₃icsPB2021NBSVNBSRRSSY 10

437 xt₃tγBoδBthγBfrtB₃nαBurospγctsBδorBm₃liαγBuγrovskitγBs₃nocryst₃lsPB2021NBSWNBSRYYWOSR[ZS 222

436 rγmoryBxγγαsBjn₃−lγBmiπhBxtructur₃lBuh₃sγBuurityBinBTiBuγrovskitγBkilmsBδorBmiπhOjδδiciγncyB
iγvicγsPB2021NBUUNBγTRRYSYX 18

435 q₃yγrγαBmy−riαBkorm₃miαiniumBqγ₃αBnoαiαγBuγrovskitγs]Bhh₃llγnπγsB₃nαBtpportunitiγsPB2021NBWVNBTYT[OTYVR 8

434 uh₃sγBfππrγπ₃tionBxupprγssionBoδBmomoπγnγousBuγrovskitγsBurocγssγαBinBfm−iγntBhonαitionB
tow₃rαBjδδiciγntBqiπhtOjmittinπBiioαγsPB2021NBUSNBTSRUU[[ 5

433 miπhOpγrδorm₃ncγBqu₃siOTiBpγrovskitγBsol₃rBcγllsBwithBpowγrBconvγrsionBγδδiciγncyBovγrBTRGB
δ₃−ric₃tγαBinBhumiαityOcontrollγαB₃m−iγntB₃irPB2021NBVTYNBSUR[V[ 5

432 jxcitonBvγrsusBδrγγBc₃rriγrBγmission]Bnmplic₃tionsBδorBphotoluminγscγncγBγδδiciγncyB₃nαB₃mpliδiγαB
spont₃nγousBγmissionBthrγsholαsBinBqu₃siOTiB₃nαBUiBpγrovskitγsPB2021NBV[NBUWOUW 5

431 sonOtoxicBnγ₃rOinδr₃rγαBliπhtOγmittinπBαioαγsPB2021NBTVNBSRTWVW 4

430 xt₃−lγB−luγBpγrovskitγBliπhtOγmittinπBαioαγsB₃chiγvγαB−yBoptimiz₃tionBoδBcryst₃lBαimγnsionBthrouπhB
zincB−romiαγB₃ααitionPB2021NBVSVNBSTZYYV 17

429 fllOnnorπ₃nicBvu₃ntumOiotBqjisBg₃sγαBonB₃Buh₃sγOxt₃−ilizγαB˛–Ohsu−nBuγrovskitγPB2021NBXRNBSXSXVOSXSYR 59

428 nncorpor₃tinπBlu₃niαiniumB₃sBuγrovskitizγrOh₃tionBoδBywoOiimγnsion₃lBrγt₃lBm₃liαγBδorB
hryst₃lOfrr₃yBuhotoαγtγctorsPB2021NBSXNBS[TWOS[T[ 2

427 uurγBwγαBqiπhtOjmittinπBiioαγsBg₃sγαBonBvu₃ntumBhonδinγαBvu₃siOywoOiimγnsion₃lBuγrovskitγsB
withBhosp₃cγrBh₃tionsPB2021NBXNBTUZXOTU[V 11

426 fαv₃ncγsBinBmγt₃lBh₃liαγBpγrovskitγBl₃sγrs]BsynthγticBstr₃tγπiγsNBmorpholoπyBcontrolNB₃nαBl₃sinπB
γmissionPB2021NBUNB 16

425 wγcγntBuroπrγssBonBuγrovskitγBxurδ₃cγsB₃nαBnntγrδ₃cγsBinBtptoγlγctronicBiγvicγsPB2021NBUUNBγTRRXRRV 30
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424 yr₃nsδorm₃tionB−γtwγγnBthγBi₃rkB₃nαBgriπhtBxγlδOyr₃ppγαBjxcitonsBinBqγ₃αOkrγγB
iou−lγOuγrovskitγBhss₃gihlBunαγrBurγssurγPB2021NBSTNBYTZWOYT[T 4

423 zltr₃sγnsitivγBuhotoαγtγctorsBuromotγαB−yBnntγrδ₃ci₃lBhh₃rπγByr₃nsδγrBδromBq₃yγrγαBuγrovskitγsB
toBhhγmic₃lBV₃porBiγpositionOlrownBroxPB2021NBSYNBγTSRTVXS 4

422 miπhlyBjδδiciγntBuurγOgluγBqiπhtOjmittinπBiioαγsBg₃sγαBonBwu−iαiumB₃nαBhhlorinγBflloyγαBrγt₃lB
m₃liαγBuγrovskitγPB2021NBUUNBγTSRRYZU 25

421 kluorγscγncγBγnh₃ncγmγntBoδBpγrovskitγBn₃nocryst₃lsB−yBδlγxi−lγBphotonicBcryst₃lsB₃nαBitsB
₃pplic₃tionBinBoptic₃lBstr₃inBπ₃uπγPB2021NBSS[NBRUUURT 3

420 xolvγntOV₃porBftmosphγrγBhontrolsBthγBinBxituBhryst₃lliz₃tionBoδBuγrovskitγsPB2021NBUNBSSYTOSSZR 2

419 yr₃nsδorm₃tionB₃nαBαγπr₃α₃tionBoδBmγt₃lBh₃liαγBpγrovskitγsBinαucγαB−yBγnγrπγticBγlγctronsB₃nαB
thγirBpr₃ctic₃lBimplic₃tionsPB2021NBWNBRUTRRS 1

418 rultiplγOqu₃ntumOwγllBpγrovskitγBδorBholγOtr₃nsportOl₃yγrOδrγγBliπhtOγmittinπBαioαγsPB2021NB 2

417 yuninπBtrπ₃nicBwoomOyγmpγr₃turγBuhosphorγscγncγBthrouπhBthγBhonδinγmγntBjδδγctBoδBnnorπ₃nicB
ricroQs₃nostructurγsPB2021NBTNBTSRRRVV 9

416 jqjhywtsnhBfsiBtuynhfqBrtinknhfyntsBtkBtwlfsnhOm”gwniBujwtVxpnyjxPB2021NBTZNBTSVRRSR 0

415 woomOtγmpγr₃turγBcontinuousOw₃vγBvγrtic₃lOc₃vityBsurδ₃cγOγmittinπBl₃sγrsB−₃sγαBonBTiBl₃yγrγαB
orπ₃nicâ��inorπ₃nicBhy−riαBpγrovskitγsPB2021NB[NBRYSSRX 5

414 iom₃inBhontrollinπB−yBhompounαBfααitivγBtow₃rαBmiπhlyBjδδiciγntBvu₃siOTiBuγrovskitγB
qiπhtOjmittinπBiioαγsPB2021NBUSNBTSRUZ[R 21

413 vu₃ntiδyinπBh₃p₃citivγB₃nαBiiδδusionOhontrollγαBhh₃rπγBxtor₃πγBδromBUiBgulkBtoBTiBq₃yγrγαBm₃liαγB
uγrovskitγOg₃sγαBuorousBjlγctroαγsBδorBjδδiciγntBxupγrc₃p₃citorBfpplic₃tionsPB2021NBSTWNBSX[VXOSX[WV 10

412 jluciα₃tinπBthγBxp₃ti₃lBiyn₃micsBoδBhh₃rπγBh₃rriγrsBinBvu₃siOywoOiimγnsion₃lBuγrovskitγsPB2021NB
SUNBUWSUUOUWSVS 3

411 r₃nipul₃tγαBhryst₃lliz₃tionB₃nαBu₃ssiv₃tγαBiγδγctsBδorBjδδiciγntBuγrovskitγBxol₃rBhγllsBvi₃BfααitionB
oδBfmmoniumBnoαiαγPB2021NBSUNBUVRWUOUVRXU 3

410 triπinBoδB₃nom₃lousB−₃nαOπ₃pB−owinπBinBtwoOαimγnsion₃lBtinOlγ₃αBmixγαBpγrovskitγB₃lloysPB2021NB
SRVNB 2

409 xtructur₃lB₃nαBjlγctronicBuropγrtiγsBoδBnntγrtwinγαBiγδγctBinBwuααlγsαγnâ��uoppγrBTiBuγrovskitγsB
xtuαyBzsinπBiγnsityBkunction₃lByhγoryBh₃lcul₃tionsPB2021NBUNBTRW

408 iγcouplinπBthγBuositivγB₃nαBsγπ₃tivγBfπinπBurocγssγsBoδBuγrovskitγBqiπhtOjmittinπBiioαγsBzsinπB₃B
yhinBnntγrl₃yγrBoδBnonicBqiquiαPB2021NBSTNBYYZUOYY[S 3

407 nnorπ₃nicBwuααlγsαγnOuoppγrBk₃ultsBinBhγsiumBqγ₃αBgromiαγBuγrovskitγBs₃nocryst₃lsBδorBjnh₃ncγαB
tptoγlγctronicBuγrδorm₃ncγPB2021NBSUNBUZWY[OUZWZW 3
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406 fαv₃ncγsB₃nαBhh₃llγnπγsBinBywoOiimγnsion₃lBtrπ₃nicOnnorπ₃nicBmy−riαBuγrovskitγsByow₃rαB
miπhOuγrδorm₃ncγBqiπhtOjmittinπBiioαγsPB2021NBSUNBSXU 17

405 fαv₃ncγsBinBsolutionOprocγssγαBnγ₃rOinδr₃rγαBliπhtOγmittinπBαioαγsPBNature PhotonicsNB2021NBSWNBXWXOXX[33.9 25

404 znvγilinπBthγB₃ααitivγO₃ssistγαBoriγntγαBπrowthBoδBpγrovskitγBcryst₃llitγBδorBhiπhBpγrδorm₃ncγB
liπhtOγmittinπBαioαγsPB2021NBSTNBWRZS 57

403 uromotinπBjnγrπyByr₃nsδγrBvi₃Br₃nipul₃tionBoδBhryst₃lliz₃tionBpinγticsBoδBvu₃siOTiBuγrovskitγsBδorB
jδδiciγntBlrγγnBqiπhtOjmittinπBiioαγsPB2021NBUUNBγTSRTTVX 25

402 tpγr₃tion₃lB₃nαBxpγctr₃lBxt₃−ilityBoδBuγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBXNBUSSVOUSUS 11

401 W₃tγrOxolu−lγBhonjuπ₃tγαBuolyγlγctrolytγBmolγByr₃nsportinπBq₃yγrBδorBjδδiciγntBxkyOgluγB
uγrovskitγBqiπhtOjmittinπBiioαγsPB2021NBSYNBγTSRSVYY 7

400 jδδiciγntBgluγBqiπhtBjmittinπBiioαγsBg₃sγαBtnBjuropiumBm₃liαγBuγrovskitγsPB2021NBUUNBγTSRS[RU 27

399 TiQUiBm₃liαγBuγrovskitγsBδorBtptoγlγctronicBiγvicγsPB2021NB[NBYSWSWY 1

398 g₃nαBjαπγBhontrolBoδBvu₃siOTiBrγt₃lBm₃liαγBuγrovskitγsBδorBgluγBqiπhtOjmittinπBiioαγsBwithB
jnh₃ncγαBuγrδorm₃ncγPBTSRUT[[ 7

397 jmγrπinπBliπhtOγmittinπBαioαγsBδorBnγxtOπγnγr₃tionBα₃t₃Bcommunic₃tionsPB2021NBVNBWW[OWYT 20

396 q₃rπγO₃rγ₃Bδ₃−ric₃tion]ByhγBnγxtBt₃rπγtBoδBpγrovskitγBliπhtOγmittinπBαioαγsLPB2021NBURNBRZZWRT 1

395 nntγrδ₃ci₃lBDfnchorinπBjδδγctDBjn₃−lγsBjδδiciγntBq₃rπγOfrγ₃BxkyOgluγBuγrovskitγBqiπhtOjmittinπB
iioαγsPB2021NBZNBγTSRTTSU 15

394 ricroâ��s₃nostructurγOfssistγαBquminγscγncγBinBuγrovskitγBiγvicγsPBTSRRRZV 2

393 xurδ₃cγBroαul₃tionBoδBm₃liαγBuγrovskitγBkilmsBδorBjδδiciγntB₃nαBxt₃−lγBxol₃rBhγllsPB 0

392 k₃−ric₃tionsBoδBm₃liαγBuγrovskitγBxinπlγOhryst₃lBxlicγsB₃nαByhγirBfpplic₃tionsBinBxol₃rBhγllsNB
uhotoαγtγctorsNB₃nαBqjisPB 2

391 sovγlBrfu−grUBpγrovskitγQBpolymγrBn₃nocompositγsBwithBluminγscγncγB₃nαBsγlδOhγ₃linπB
propγrtiγs]BnnBsuitBδ₃−ric₃tionB₃nαBstructurγBch₃r₃ctγriz₃tionPB2021NBSS[NBSSSVRW 1

390 hont₃ctlγssBiγtγrmin₃tionBoδBtptim₃lBhhloriαγBhoncγntr₃tionBδorBuowγrBhonvγrsionBjδδiciγncyBinB
hmUsmUu−JhlNnKUBzsinπBuhotoluminγscγncγBxpγctroscopyPB2021NBZNBVST

389 s₃rrowOg₃nαBViolγtOqiπhtOjmittinπBiioαγsBg₃sγαBonBxt₃−lγBhγsiumBqγ₃αBhhloriαγBuγrovskitγB
s₃nocryst₃lsPBUWVWOUWWV 7
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388 uγrovskitγBqiπhtOjmittinπBiioαγsBwithBjvjBjxcγγαinπBTZGBthrouπhB₃BxynγrπγticBiu₃lOfααitivγB
xtr₃tγπyBδorBiγδγctBu₃ssiv₃tionB₃nαBs₃nostructurγBwγπul₃tionPB2021NBUUNBγTSRUTXZ 94

387 ftomicOsc₃lγBim₃πinπBoδBhmsmu−nBstructurγB₃nαBitsBαγcompositionBp₃thw₃yPB2021NBSTNBWWSX 10

386 jnh₃ncγαBpγrδorm₃ncγBoδBspγctr₃Bst₃−lγB−luγBpγrovskitγBliπhtOγmittinπBαioαγsBthrouπhB
uolyJ[Ovinylc₃r−₃zolγKBintγrl₃yγrBincorpor₃tionPB2021NB[XNBSRXTW[ 1

385 jluciα₃tinπBthγBwolγBoδBxu−str₃tγsBonBiom₃inBiistri−utionBoδBvu₃siOTiBuγrovskitγsBδorBgluγB
qiπhtOjmittinπBiioαγsPB2021NBUNBVRWXOVRXW 0

384 iou−lγtBluminγscγncγBαuγBtoBthγBcoγxistγncγBoδBγxcitonsB₃nαBγlγctronOholγBpl₃sm₃sBinBthγBoptic₃llyB
γxcitγαBhmUsmUu−grUBsinπlγBcryst₃lPB 1

383 wγl₃tionshipsB−γtwγγnBiistortionsBoδBnnorπ₃nicBkr₃mγworkB₃nαBg₃nαBl₃pBoδBq₃yγrγαBmy−riαBm₃liαγB
uγrovskitγsPB2021NBUUNBYWSZOYWTX 7

382 jδδiciγntBuγrovskitγBWhitγBqiπhtOjmittinπBiioαγBg₃sγαBonB₃nBnntγrδ₃ci₃lBhh₃rπγOhonδinγmγntB
xtructurγPB2021NBSUNBVV[[SOVWRRR 3

381 tnBthγBtriπinBoδBwoomOyγmpγr₃turγBfmpliδiγαBxpont₃nγousBjmissionBinBhsu−grUBxinπlγBhryst₃lsPB
2021NBUUNBYSZWOYS[U 2

380 miπhOpγrδorm₃ncγB₃nαBst₃−lγBpγrovskitγBphotoαγtγctorBwithBmixγαBTiQUiBpγrovskitγBsurδ₃cγB
p₃ssiv₃tionBl₃yγrPB 2

379 TiBmy−riαBm₃liαγBuγrovskitγs]BxtructurγNBuropγrtiγsNB₃nαBfpplic₃tionsBinBxol₃rBhγllsPB2021NBSYNBγTSRUWSV 15

378 uolymγrizγαBmy−riαBuγrovskitγsBwithBjnh₃ncγαBxt₃−ilityNBklγxi−ilityNB₃nαBq₃tticγBwiπiαityPB2021NBUUNBγTSRVZVT 12

377 lr₃inOxpγciδicByr₃nsitionsBiγtγrminγBthγBg₃nαBjαπγBquminγscγncγBinBiionâ��o₃co−sonByypγBTiB
uγrovskitγsPBTSRRZ[T 0

376 fαv₃ncγsB₃nαBhh₃llγnπγsBinByinBm₃liαγBuγrovskitγBs₃nocryst₃lsPBSWVSOSWWY 3

375 fBrγviγwBoδBlowOαimγnsion₃lBmγt₃lBh₃liαγBpγrovskitγsBδorB−luγBliπhtBγmittinπBαioαγsPB2021NBZZUNBSXRYTY 11

374 roαul₃tinπBγlγctronicBpropγrtiγsBoδBpyriαiniumBlγ₃αBh₃liαγBpγrovskitγsBvi₃Bδluorin₃tγαBmγthylB
su−stituγntsPB2021NBTYUNBSTWSU[ 3

373 nnδluγncγBoδBsurδ₃cγBp₃ssiv₃tionBonBpγrovskitγBhsu−grSPTnSPZBqu₃ntumBαotsB₃nαB₃pplic₃tionBoδBhiπhB
purityBrγαBliπhtOγmittinπBαioαγsPB2022NBZ[TNBSXTSVR 7

372 rγt₃lBm₃liαγBuγrovskitγQTiBr₃tγri₃lBmγtγrostructurγs]BxynthγsγsB₃nαBfpplic₃tionsPPB2021NBWNBγTRRR[UY 6

371 uhotophysicsBoδBTiBtrπ₃nicOnnorπ₃nicBmy−riαBqγ₃αBm₃liαγBuγrovskitγs]BuroπrγssNBiγ−₃tγsNB₃nαB
hh₃llγnπγsPB2021NBZNBTRRSZVU 24
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370 juTMBionsB₃sB₃nB₃ntioxiα₃ntB₃ααitivγBδorBxnO−₃sγαBpγrovskitγBliπhtOγmittinπBαioαγsPB2021NB[NBSTRY[OSTRZW 3

369 yow₃rαsBγδδiciγntBnγ₃rOinδr₃rγαBδluorγscγntBorπ₃nicBliπhtOγmittinπBαioαγsPB2021NBSRNBSZ 15

368 q₃rπγO₃rγ₃B₃nαBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃BlowOtγmpγr₃turγB−l₃αγOco₃tinπPB2021NB
STNBSVY 51

367 yhγBimp₃ctBoδBc₃tionB₃nαB₃nionBp₃irinπBinBionicBs₃ltsBonBsurδ₃cγBαγδγctBp₃ssiv₃tionBinBcγsiumBlγ₃αB
−romiαγBn₃nocryst₃lsPB2021NB[NB[[SO[[[

366 fnchorinπBoδBkorm₃miαiniumBqγ₃αBgromiαγBvu₃ntumBiotsBonByihBs₃noshγγtsBδorBjδδiciγntB
uhotoc₃t₃lyticBwγαuctionBoδBhtPB2021NBSUNBXSZROXSZY 21

365 qγ₃αOkrγγBm₃liαγBuγrovskitγsBδorBqiπhtBjmission]BwγcγntBfαv₃ncγsB₃nαBuγrspγctivγsPB2021NBZNBTRRUUUV 52

364 trπ₃nicâ��inorπ₃nicBhy−riαBthinBδilmBliπhtOγmittinπBαγvicγs]Bintγrδ₃ci₃lBγnπinγγrinπB₃nαBαγvicγB
physicsPB2021NB[NBSVZVOSWS[ 7

363 wγαucinπBthγBimp₃ctBoδBfuπγrBrγcom−in₃tionBinBqu₃siOTiBpγrovskitγBliπhtOγmittinπBαioαγsPB2021NBSTNBUUX 100

362 xt₃−lγB˛–Ohsu−nUBuγrovskitγBs₃nowirγBfrr₃ysBwithBurγδγrγnti₃lBhryst₃lloπr₃phicBtriγnt₃tionBδorB
miπhlyBxγnsitivγBuhotoαγtγctorsPB2019NBT[NBSZRZYVS 57

361 jlγctronOgγ₃mOwγl₃tγαBxtuαiγsBoδBm₃liαγBuγrovskitγs]Bhh₃llγnπγsB₃nαBtpportunitiγsPB2020NBSRNBS[RUS[S 27

360 znr₃vγllinπBthγBrolγBoδB−₃nαOoδδsγtBl₃nαsc₃pγBonBthγBrγcom−in₃tionBzonγBαyn₃micsBinBpγrovskitγB
liπhtOγmittinπBαioαγsPB2021NBTNBXTVOXUS 4

359 miπhBγδδiciγncyBpγrovskitγBliπhtOγmittinπBαioαγsBoδBliπ₃nαOγnπinγγrγαBcolloiα₃lBδorm₃miαiniumBlγ₃αB
−romiαγBn₃nop₃rticlγsPB2017NBUZNBWSOWZ 162

358 uγrovskitγBrultiplγBvu₃ntumBWγllsBonBq₃yγrγαBr₃tγri₃lsBtow₃rαBs₃rrowOg₃nαBlrγγnBjmissionBδorB
g₃ckliπhtBiispl₃yBfpplic₃tionsPB2020NBSTNBTYUZXOTYU[U 7

357 goostinπBuγrovskitγBqiπhtOjmittinπBiioαγBuγrδorm₃ncγBvi₃By₃ilorinπBnntγrδ₃ci₃lBhont₃ctPB2018NBSRNBTVUTROTVUTX70

356 xurδ₃cγBqiπ₃nαBjnπinγγrinπBδorBjδδiciγntBuγrovskitγBs₃nocryst₃lOg₃sγαBqiπhtOjmittinπBiioαγsPB2019NB
SSNBZVTZOZVUW 76

355 xpγctr₃lBnnst₃−ilityBoδBq₃yγrγαBrixγαBm₃liαγBuγrovskitγsBwγsultsBδromBfnionBuh₃sγBwγαistri−utionB
₃nαBxγlγctivγBmolγBnnjγctionPB2021NBSWNBSVZXOSV[X 8

354 qiπhtBurop₃π₃tionB₃nαBw₃αi₃tivγBjxcitonByr₃nsportBinBywoOiimγnsion₃lBq₃yγrγαBuγrovskitγB
ricrowirγsPB2021NBZNBTYXOTZT 7

353 iimγnsionBcontrolBoδBinBsituBδ₃−ric₃tγαBhsu−hlgrBn₃nocryst₃lBδilmsBtow₃rαBγδδiciγntB−luγB
liπhtOγmittinπBαioαγsPB2020NBSSNBXVTZ 65
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352 uolymγrâ��pγrovskitγB−lγnαBliπhtOγmittinπBαioαγsBusinπB₃BsγlδOcompγns₃tγαBhγ₃vilyBαopγαBpolymγricB
₃noαγPB2020NBZNBRTSSRS 7

351 wo₃αm₃pBonBorπ₃nicâ��inorπ₃nicBhy−riαBpγrovskitγBsγmiconαuctorsB₃nαBαγvicγsPB2021NB[NBSR[TRT 28

350 yhγBstr₃tγπiγsBδorBprγp₃rinπB−luγBpγrovskitγBliπhtOγmittinπBαioαγsPB2020NBVSNBRWSTRU 7

349 wolγBoδBl₃tticγBαistortionB₃nαBfBsitγBc₃tionBinBthγBph₃sγBtr₃nsitionsBoδBmγthyl₃mmoniumBlγ₃αBh₃liαγB
pγrovskitγsPB2018NBTNB 16

348 g₃nαBπ₃pBγvolutionBinBwuααlγsαγnOuoppγrBph₃sγsPB2019NBUNB 15

347 jnh₃ncinπBthγBγlγctroluminγscγncγBoδBpγrovskitγBliπhtOγmittinπBαioαγsB−yBoptimizinπBthγB
morpholoπyBoδBpγrovskitγBδilmBtoBsupprγssBlγ₃k₃πγBcurrγntPB2020NBW[NBY[YWOY[ZR 4

346 gro₃α−₃nαBγmissionBoδBαou−lγBpγrovskitγBhss₃fπnngihl]rnBδorBsinπlγOphosphorB
whitγOliπhtOγmittinπBαioαγsPB2019NBVVNBVYWYOVYXR 18

345 yun₃−lγBπrγγnBl₃sinπBδromBcircul₃rBπr₃tinπBαistri−utγαBδγγα−₃ckB−₃sγαBonBhmUsmUu−grUB
pγrovskitγPB2019NB[NBTRRX 12

344 gioOinspirγαBm₃tγri₃lsB₃sBintγrδ₃ci₃lBl₃yγrsBδorBhiπhBpγrδorm₃ncγBpγrovskitγBphotoαγtγctorsPB2019NB
[NBU[XZ 2

343 TiBorπ₃nicOinorπ₃nicBhy−riαBpγrovskitγBm₃tγri₃lsBδorBnonlinγ₃rBopticsPB2020NB[NBSYZYOSZSR 35

342 vu₃siOTiBlγ₃αBh₃liαγBpγrovskitγBπ₃inBm₃tγri₃lsBtow₃rαBγlγctric₃lBpumpinπBl₃sγrPB2021NBSRNBTSXYOTSZR 5

341 wγcγntB₃αv₃ncγmγntsB₃nαBpγrspγctivγsBonBliπhtBm₃n₃πγmγntB₃nαBhiπhBpγrδorm₃ncγBinBpγrovskitγB
liπhtOγmittinπBαioαγsPB2021NBSRNBTSRUOTSVU 11

340 ywoOαimγnsion₃lBpγrovskitγsBwithB₃ltγrn₃tinπBc₃tionsBinBthγBintγrl₃yγrBsp₃cγBδorBst₃−lγB
liπhtOγmittinπBαioαγsPB2021NBSRNBTSVWOTSWX 6

339 g₃ckOhont₃ctBuγrovskitγBxol₃rBhγllsPB2019NBSNBSOSR 4

338 uγrovskitγBqjisPB2019NBSNBSOW 3

337 m₃liαγBmomoπγniz₃tionBδorBmiπhOuγrδorm₃ncγBgluγBuγrovskitγBjlγctroluminγscγncγPB2020NBTRTRNB[RSYZYS 20

336 fpplic₃tionsBoδBorπ₃nicB₃ααitivγsBinBmγt₃lBh₃liαγBpγrovskitγBliπhtOγmittinπBαioαγsPB2019NBXZNBSWZWRW 5

335 gluγBpγrovskitγBliπhtOγmittinπBαioαγs]BopportunitiγsB₃nαBch₃llγnπγsPB2019NBXZNBSWZWRU 5
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334 miπhBγδδiciγncyBπrγγnBpγrovskitγBliπhtOγmittinπBαioαγsB−₃sγαBonBγxcitonB−lockinπBl₃yγrPB2020NBX[NBRUZWRS 1

333 nmprovγmγntBoδBuhotoluminγscγncγBoδBuγrovskitγBhmUsmUu−nUB−yBfααinπBfααition₃lBhmUsmUnB
αurinπBlrinαinπPB2021NBUZNBRZYZRS 1

332 hh₃rπγOh₃rriγrByr₃nsportBinBvu₃siOTiBwuααlγsαγnOuoppγrBuγrovskitγsBxol₃rBhγllsPB2021NBγTSRXZTT 15

331 fBrγcγntB₃αv₃ncγsBoδB−luγBpγrovskitγBliπhtBγmittinπBαioαγsBδorBnγxtBπγnγr₃tionBαispl₃ysPB2021NBVTNBSRSXRZ 2

330 uowγrBiγpγnαγntBmotBh₃rriγrBhoolinπBiyn₃micsBinByrioctylphosphinγBh₃ppγαBhsu−grUBuγrovskitγB
vu₃ntumBiotsBzsinπBzltr₃δ₃stBxpγctroscopyPB2021NBXNBSRSXWOSRSYY 3

329 iγγpOwγαBuγrovskitγBqiπhtOjmittinπBiioαγsBg₃sγαBonBtnγOxtγpOkormγαB˛‡Ohsu−nBhu−oiαBhryst₃llitγsPB
2021NBUUNBγTSRWX[[ 8

328 yow₃rαBricrol₃sγrsBwithBfrtiδici₃lBxtructurγBg₃sγαBonBxinπlγOhryst₃lBzltr₃thinBuγrovskitγBkilmsPB
2021NBTSNBZXWROZXWX 4

327 xp₃cγrBh₃tionBflloyinπBinBwuααlγsαγnOuoppγrBuγrovskitγsBδorBjδδiciγntBwγαBqiπhtOjmittinπBiioαγsB
withBurγcisγlyByun₃−lγBW₃vγlγnπthsPB2021NBUUNBγTSRVUZS 11

326 xtronπBtptic₃lNBjlγctric₃lNB₃nαBw₃m₃nBinOul₃nγBfnisotropyBinBhorruπ₃tγαBywoOiimγnsion₃lB
uγrovskitγPB2021NBSTWNBTTXUROTTXVT 1

325 wγ₃lizinπBWhitγBjmissionBoδBxinπlγOq₃yγrBiu₃lOholorBuγrovskitγBqiπhtOjmittinπBiγvicγsB−yB
roαul₃tinπBthγBjlγctroluminγscγncγBjmissionBxpγctr₃PB2021NBSTNBSRS[YOSRTRU 6

324 jδδiciγntBxkyOgluγBqiπhtOjmittinπBiioαγsBg₃sγαBonBtriγntγαBuγrovskitγBs₃nopl₃tγsPBTSRSWTW 4

323 xtructurγOuropγrtyBwγl₃tionshipsB₃nαBnαiosyncr₃siγsBoδBgulkNBTiBmy−riαBqγ₃αBgromiαγBuγrovskitγsPB 2

322 jnh₃ncγαBjδδiciγncyB₃nαBxt₃−ilityBoδBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBhrosslink₃−lγB
flkγnylBfminγBh₃tionsPBTSRSVYW 4

321 fOsitγBph₃sγBsγπrγπ₃tionBinBmixγαBc₃tionBpγrovskitγPB2021NBSRRRXV 4

320 vu₃siOTiBhsu−grxnUâ��xBhompositγByhinBkilmsBδorBjδδiciγntB₃nαBxt₃−lγBwγαBuγrovskitγBqiπhtOjmittinπB
iioαγsPBTSRSVS[ 2

319 jδδiciγntBliπhtOγmittinπBαioαγsB−₃sγαBonBoriγntγαBpγrovskitγBn₃nopl₃tγlγtsPB2021NBYNBγ₃−πZVWZ 23

318 uγrovskitγBγnγrπyBδunnγlsBδorBγδδiciγntBwhitγBγmissionPB2021NBXRZNBSTRTOSTSS 2

317 rolγcul₃rBαγsiπnBoδBtwoOαimγnsion₃lBpγrovskitγBc₃tionsBδorBγδδiciγntBγnγrπyBc₃sc₃αγBinBpγrovskitγB
liπhtOγmittinπBαioαγsPB2021NBSS[NBSWVSRS 1
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316 nntr₃molγcul₃rBtriplγtBγnγrπyBtr₃nsδγrBinBtwoOαimγnsion₃lBhy−riαBpγrovskitγBn₃noshγγtsPB2021NBYZWNBSU[SUT 2

315 trπ₃nomγt₃lBh₃liαγBpγrovskitγBliπhtOγmittinπBαioαγsBwithBl₃min₃tγαBc₃r−onBn₃notu−γBγlγctroαγsPB
2017NB

314 jδδiciγntBliπhtOγmittinπBαioαγsB−₃sγαBonBinOsituBsγlδO₃ssγm−lγαBuγrovskitγBn₃nocryst₃lsPB2018NB

313 jδδiciγntBliπhtOγmittinπBαioαγsB−₃sγαBonBinOsituBsγlδO₃ssγm−lγαBpγrovskitγBn₃nocryst₃lsPB2018NBZNBS 2

312 w₃sh−₃BγδδγctBinBpγrovskitγsB₃nαBitsBinδluγncγsBonBc₃rriγrBrγcom−in₃tionPB2019NBXZNBSWZWRX 3

311 wγcγntBproπrγssBoδBionBmiπr₃tionBinBorπ₃nomγt₃lBh₃liαγBpγrovskitγPB2019NBXZNBSWZZRS 8

310 wγsγ₃rchBproπrγssBoδBγδδiciγntBπrγγnBpγrovskitγBliπhtBγmittinπBαioαγsPB2019NBXZNBSWZWRV 3

309 zltr₃δ₃stBphotophysicsBoδBmγt₃lBh₃liαγBpγrovskitγBmultiplγBqu₃ntumBwγlls]BαγvicγBimplic₃tionsB₃nαB
rγconcilinπB−₃nαB₃liπnmγntPB2019NB

308 y₃ilorinπBthγBγlγctronB₃nαBholγBαimγnsion₃lityBtoB₃chiγvγBγδδiciγntB₃nαBst₃−lγBmγt₃lBh₃liαγB
pγrovskitγBscintill₃torsPB2021NBSRNBTTV[OTTWX 3

307 nntγrl₃yγrByriplγtOxγnsitizγαBquminγscγncγBinBq₃yγrγαBywoOiimγnsion₃lBmy−riαBrγt₃lOm₃liαγB
uγrovskitγsPBVRY[OVR[X 3

306 iγciphγrinπBthγBh₃rriγrByr₃nsportBuropγrtiγsBinBywoOiimγnsion₃lBuγrovskitγsBvi₃Bxurδ₃cγOjnh₃ncγαB
w₃m₃nBxc₃ttγrinπPB2021NBSYNBγTSRUYWX 0

305 zltr₃hiπhBholorBwγnαγrinπBinBwlgBuγrovskitγBricroOqiπhtOjmittinπBiioαγBfrr₃ysBwithB
wγson₃ncγOjnh₃ncγαBuhotonBwγcyclinπBδorBsγxtBlγnγr₃tionBiispl₃ysPBTSRSXVT 4

304 sγ₃rOznityBvu₃ntumB”iγlαB₃nαBxupγriorBxt₃−lγBnnαiumOiopγαBhsu−grxnUâ��xBuγrovskitγBvu₃ntumB
iotsBδorBuurγBwγαBqiπhtOjmittinπBiioαγsPBTSRSWSY 2

303 yγmpγr₃turγBnnαucγαBfnom₃lousBjxcitonBqoc₃liz₃tionBiyn₃micsBoδBhmUsmUu−JnSOxgrxKUBuγrovskitγB
r₃tγri₃l]BfBrontγBh₃rloBximul₃tionPB2020NB

302 xupprγssinπBthγBαγδγctsBinBcγsiumO−₃sγαBpγrovskitγsBvi₃BpolymγricBintγrl₃yγrB₃ssistγαB
cryst₃lliz₃tionBcontrolPB 2

301 uOtypγByhinBkilmByr₃nsistorOqikγBjδδγctsBinBtrπ₃nicBqiπhtOjmittinπBiioαγsBfrr₃y]BthγBtriπinBoδB
q₃tγr₃lBqγ₃k₃πγPB2021NBSOS 0

300 jδδiciγntB₃nαBst₃−lγB−luγBpγrovskitγBliπhtBγmittinπBαioαγsB−₃sγαBonBαγδγctBp₃ssiv₃tionPB2020NBX[NBSUZWRT 1

299 uhotoluminγscγncγBuropγrtiγsPB2021NBTRYOTTZ
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298 miπhOjδδiciγncyByopOjmittinπBlrγγnBuγrovskitγBqiπhtBjmittinπBiioαγBwithBvu₃siBq₃m−γrti₃nB
jmissionPBTSRSSUY 0

297 jnγrπyBkunnγlinπBinBvu₃siOTiBwuααlγsαγnâ��uoppγrBuγrovskitγs]Bhh₃rπγByr₃nsδγrBvγrsusBwγson₃ntB
jnγrπyByr₃nsδγrPBTSRRTZU 0

296 wγcγntBuroπrγssBinBuγrovskitγOg₃sγαBwγvγrsi−lγBuhotonâ��jlγctricityBhonvγrsionBiγvicγsPBTSRZ[TX 5

295 jδδγctsBoδBhBVBmB[BsmBUBgrB₃ααitivγBonBpropγrtiγsBoδBhmBUBsmBUBu−grBUBpγrovskitγBthinBδilmsPB2020NB
SWNBYUTOYUW 0

294 suclγ₃tionOcontrollγαBπrowthBoδBultr₃Osm₃llBpγrovskitγBqu₃ntumBαotsBδorB−riπhtB−luγBliπhtOγmittinπB
αioαγsPB 0

293 hhir₃lBSiBpγrovskitγBmicrowirγB₃rr₃ysBδorBcircul₃rlyBpol₃rizγαBliπhtBαγtγctionPB2022NB[NBSRRRZX 3

292 iγδγctBgγh₃viorsBinBuγrovskitγBqiπhtOjmittinπBiioαγsPBSYRTOSYTZ 5

291 yr₃nsδorm₃tionBoδBvu₃siOTiBuγrovskitγBintoBUiBuγrovskitγBzsinπBkorm₃miαinγBfcγt₃tγBfααitivγBδorB
jδδiciγntBgluγBqiπhtOjmittinπBiioαγsPBTSRWSXV 8

290 jδδiciγntB–nOflloyγαBqowOyoxicityBvu₃siOywoOiimγnsion₃lBuurγOwγαBuγrovskitγBqiπhtOjmittinπB
iioαγsPB2021NBSUNBWWVSTOWWVS[ 2

289 miπhBpγrδorm₃ncγBskyO−luγBpγrovskitγBliπhtOγmittinπBαioαγsBγn₃−lγαB−yB₃B−iδunction₃lBphosph₃tγB
molγculγPB2021NBZ[YNBSXTYTY 1

288 uγrovskitγBluminγscγntBsol₃rBconcγntr₃torsBδorBphotovolt₃icsPB 2

287 nntγrprγtinπBthγByimγOwγsolvγαBuhotoluminγscγncγBoδBvu₃siOTiBuγrovskitγsPB2021NBZNBTSRSUTX 3

286 yow₃rαBxt₃−lγB₃nαBjδδiciγntBuγrovskitγBqiπhtOjmittinπBiioαγsPBTSR[V[W 17

285 xpγctr₃lBxt₃−lγBgluγOqiπhtOjmittinπBiioαγsBvi₃BfsymmγtricBtrπ₃nicBii₃minγBg₃sγαBiionOo₃co−sonB
uγrovskitγsPB2021NBSVUNBS[YSSOS[YSZ 6

284 gluγBliπhtOγmittinπBαioαγsB−₃sγαBonBh₃liαγBpγrovskitγs]BwγcγntB₃αv₃ncγsB₃nαBstr₃tγπiγsPB2021NBWSNBTTTOTTT 14

283 V₃cuumOjv₃por₃tγαBqγ₃αBm₃liαγBuγrovskitγBqjisPB 1

282 fm−iγntBk₃−ric₃tionBoδBjδδiciγntByriplγBh₃tionBuγrovskitγOg₃sγαBsγ₃rOnnδr₃rγαBqiπhtOjmittinπB
iioαγsPB 1

281 nonBriπr₃tionBinBuγrovskitγBqiπhtBjmittinπBiioαγs]Brγch₃nismNBhh₃r₃ctγriz₃tionsNB₃nαBr₃tγri₃lB₃nαB
iγvicγBjnπinγγrinπPB2021NBγTSRZSRT 17
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280 jvolutionBoδBthγBs₃turγBoδBjxcitonsB₃nαBjlγctronicBhouplinπsBinBmy−riαBTiBuγrovskitγsB₃sB₃BkunctionB
oδBtrπ₃nicBh₃tionBˇ�Ohonjuπ₃tionPBTSRZXXT 4

279 uh₃sγOuurγBvu₃siOTiBuγrovskitγB−yBuroton₃tionBoδBsγutr₃lBfminγPB2021NBSTNBSSUTUOSSUT[ 1

278 uγrovskitγBWhitγBqiπhtBjmittinπBiioαγs]BuroπrγssNBhh₃llγnπγsNB₃nαBtpportunitiγsPB2021NB 18

277 uγrovskitγBqiπhtBOBjmittinπBiioαγByγchnoloπiγsPB2022NBUVWOUZS

276 xt₃−iliz₃tionByγchniquγsBoδBqγ₃αBm₃liαγBuγrovskitγBδorBuhotovolt₃icBfpplic₃tionsPBTSRRYSR 3

275 yhγBγvolutionB₃nαBδuturγBoδBmγt₃lBh₃liαγBpγrovskitγO−₃sγαBoptoγlγctronicBαγvicγsPB2021NBVNBUZSVOUZUV 6

274 fmpliδiγαBxpont₃nγousBjmissionBinBlowBαimγnsion₃lBlγ₃αBh₃liαγBpγrovskitγs]BfnBovγrviγwPB2021NBSTNBSRRSSW 0

273 fαv₃ncγαBjpit₃xi₃lBlrowthBoδBqjisBonBV₃nBiγrBW₃₃lsBr₃tγri₃lsPB2021NBZYOSSV

272 l₃tγw₃yBtow₃rαsBrγcγntBαγvγlopmγntsBinBqu₃ntumBαotO−₃sγαBliπhtOγmittinπBαioαγsPPB2022NB 3

271 q₃yγrBnum−γrOαγpγnαγntBoptoγlγctronicBch₃r₃ctγristicsBoδBqu₃siOTiBugfTJrfu−grUKnâ��Su−grVB
pγrovskitγBδilmsPB2021NB[NBSYRUUOSYRVS 1

270 yhγBγδδγctBoδBorπ₃nicBc₃tionBαyn₃micsBonBthγBoptic₃lBpropγrtiγsBinBJujfKTJrfK—u−TnY]BpγrovskitγB
αimorphsPB2021NB[NBSYRWROSYRXR

269 nonicBliquiαOinαucγαBαγpositionBoδBpγrovskitγBqu₃ntumBαotBδilmsBwithB₃BphotoluminγscγncγB
qu₃ntumByiγlαBoδBovγrBZWPB2021NB 1

268 xhγααinπBliπhtBonBthγBγnγrπyB₃pplic₃tionsBoδBγmγrπinπBTiBhy−riαBorπ₃nicOinorπ₃nicBh₃liαγB
pγrovskitγsPPB2022NBTWNBSRUYWU 2

267 jlγctroαγBjnπinγγrinπBinBm₃liαγBuγrovskitγBjlγctronics]BulγntyBoδBwoomB₃tBthγBnntγrδ₃cγsPPB2022NBγTSRZXSX 12

266 yhγBholγBtr₃nsportBl₃yγrBwithB₃mmoni₃OmoαiδiγαBtoBimprovγBluminγscγncγBγδδiciγncyBoδB
₃llOinorπ₃nicBpγrovskitγBliπhtOγmittinπBαioαγsPB2022NBSRSNBSRXVSZ

265 iimγnsionBt₃ilorinπBvi₃B₃ntisolvγntBγn₃−lγsBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPB2022NBSYNBSRRSYR 0

264 r₃πnγticBδiγlαBγδδγctsBinBnonOm₃πnγticBluminγscγntBm₃tγri₃ls]BδromBorπ₃nicBsγmiconαuctorsBtoB
h₃liαγBpγrovskitγsPB2022NB

263 urγcursorBy₃ilorinπBjn₃−lγsBflkyl₃mmoniumByinBm₃liαγBuγrovskitγBuhosphorsBδorBxoliαOxt₃tγB
qiπhtinπPBTSSSUVX 4
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262 nntγrδ₃ci₃lBhhγmistryByriππγrsBzltr₃δ₃stBw₃αi₃tivγBwγcom−in₃tionBinBrγt₃lBm₃liαγBuγrovskitγsPB

261 molγByr₃nsportBq₃yγrBkrγγBuγrovskitγBqiπhtOjmittinπBiioαγsBWithBmiπhOgriπhtnγssB₃nαBfirOxt₃−ilityB
g₃sγαBonBxolutionOurocγssγαBhsu−grOhsu−grBhompositγsBkilmsPPB2022NBSRNBZTZUTT

260 qowOαimγnsion₃lBph₃sγBsupprγssionB₃nαBαγδγctBp₃ssiv₃tionBoδBqu₃siOTiBpγrovskitγsBδorBγδδiciγntB
γlγctroluminγscγncγB₃nαBlowOthrγsholαB₃mpliδiγαBspont₃nγousBγmissionPPB2022NB 1

259 tnBthγBoptic₃lB₃nisotropyBinBTiBmγt₃lOh₃liαγBpγrovskitγsPPB2021NB 3

258 xolvγntBstr₃tγπiγsBtow₃rαBhiπhOpγrδorm₃ncγBpγrovskitγBliπhtOγmittinπBαioαγsPB 1

257 qonπOw₃nπγOtrαγrγαBfssγm−lyBoδBricroOQs₃nostructruγsB₃tBxupγrwγttinπBnntγrδ₃cγsPPB2021NBγTSRXZWY 8

256 xt₃−iliz₃tionBoδBrγt₃st₃−lγBm₃liαγBuγrovskitγBq₃tticγsBinBthγBTiBqimitPPB2022NBγTSRZWWX 7

255 rtkOtriππγrγαBδorm₃tionBoδBrfu−grUeu−grJtmKBwithBγnh₃ncγαBst₃−ilityPB2022NBSRNBXSXOXTW 1

254 ywoOiimγnsion₃lBiionOo₃co−sonBuγrovskitγBJsmhmsmKhsu−grBwithBmiπhB“Or₃yBxγnsitivityB₃nαBuγ₃kB
iiscrimin₃tionBoδB˛–Ou₃rticlγsPPB2022NBSSZYOSS[U 4

253 –ntOg₃sγαBjlγctronOyr₃nsportinπBq₃yγrsBδorBuγrovskitγBqiπhtOjmittinπBiioαγs]BhontrollinπBthγB
nntγrδ₃ci₃lBwγ₃ctionsPPB2022NBSUNBX[VOYRU 2

252 nntγrδ₃cγBγnπinγγrinπBimprovγsBthγBpγrδorm₃ncγBoδBπrγγnBpγrovskitγBliπhtOγmittinπBαioαγsPB 1

251 zltr₃sγnsitivγBuhotoαγtγctorsBg₃sγαBonBxtronπlyBnntγr₃ctγαBq₃yγrγαOuγrovskitγBs₃nowirγsPPB2022NB 1

250 uro−γBoδBthγBγxcitonicBtr₃nsitionsB₃nαBliδγtimγsBinBqu₃siOTiBorπ₃nicâ��inorπ₃nicBh₃liαγBpγrovskitγsPB
2022NBSTNBRSWSSV

249 xp₃ti₃lBmγtγroπγnγityBoδBnOuh₃sγsBqγ₃αsBtoBiiδδγrγntBuhotophysic₃lBuropγrtiγsBinB
vu₃siOywoOiimγnsion₃lBrγthyl₃mmoniumBqγ₃αBgromiαγBuγrovskitγPB2022NBSTXNBVYZOVZX 1

248 xizγBxγπrγπ₃tionB₃nαBftomicBxtructur₃lBhohγrγncγBinBxpont₃nγousBfssγm−liγsBoδBholloiα₃lBhγsiumB
qγ₃αBm₃liαγBs₃nocryst₃lsPB2022NBUVNBW[VOXRZ 3

247 xurδ₃cγBu₃ssiv₃tionBzsinπBywoBiimγnsion₃lBuγrovskitγsByow₃rαsBjδδiciγntB₃nαBxt₃−lγBuγrovskitγB
xol₃rBhγllsPB2021NBγTSRWXUW 35

246 iγsiπnBoδBtwoOαimγnsion₃lBh₃liαγBpγrovskitγBcompositγsBδorBoptoγlγctronicB₃pplic₃tionsB₃nαB
−γyonαPB2022NBUNBYWXOYYZ 2

245 qowOyhrγsholαBgluγBvu₃siOTiBuγrovskitγBq₃sγrBthrouπhBiom₃inBiistri−utionBhontrolPPB2022NB 5
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244 xlowBmotOh₃rriγrOhoolinπBinB₃BTiBqγ₃αOnoαiαγBuγrovskitγBkilmB₃nαBntsBuhotovolt₃icBiγvicγPB2022NB
STXNBTUYVOTUZT 1

243 fmpliδiγαBxpont₃nγousBjmissionBwithB₃BqowByhrγsholαBδromBvu₃siOTiBuγrovskitγBkilmsBvi₃Buh₃sγB
jnπinγγrinπB₃nαBxurδ₃cγBu₃ssiv₃tionPBTSRTWXU 3

242 nntγrδ₃ci₃lBchγmistryBtriππγrsBultr₃δ₃stBr₃αi₃tivγBrγcom−in₃tionBinBmγt₃lBh₃liαγBpγrovskitγsPPB2022NB 2

241 rγch₃nochromicBquminγscγncγBoδBhompositγsBg₃sγαBonBJhmBUBsmBUBKu−grBUB₃nαBq₃yγrγαBmus]B
nnδluγncγBoδBTiBhomponγntsB₃nαBnntγrδ₃cγBrultil₃yγrγαBuh₃sγsPB

240 griπhtB₃nαBγδδiciγntBskyO−luγBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃BαopinπBoδBˇ�Oconjuπ₃tγαBmolγculγB
tγtr₃phγnylγthylγnγPB2022NBSRTNBSRXVVS

239 STOhrownOVBγthγrB₃ssistγαBinOsituBπrownBpγrovskitγBcryst₃lsBδorB₃m−iγntBst₃−lγBliπhtBγmittinπB
αioαγsPB2022NB[WNBSRYRRR 2

238 urγssurγOinαucγαBtwoOαimγnsion₃lBtoBthrγγOαimγnsion₃lBstructur₃lBph₃sγBtr₃nsitionBinBTmOtypγB
l₃yγrγαBlγ₃αBioαiαγBu−nTPB2022NBSTRNBRWTSRX 4

237 nmprovγαBholγBinjγctionBδorBhsu−nUBn₃nocryst₃lsB−₃sγαBliπhtOγmittinπBαioαγsBvi₃Bcoγv₃por₃tionBoδB
holγBtr₃nsportBl₃yγrPB2022NBSTRNBRXSSRS 1

236 hompositionOiγpγnαγntBtptoγlγctronicBuropγrtiγsBoδBrixγαBTiQUiBrγt₃lBm₃liαγBuγrovskitγBkilmsB
δorBqiπhtOjmittinπBiioαγsPB 1

235 yhγrm₃llyBfctiv₃tγαBhh₃rπγByr₃nsδγrBinBiu₃lOjmissionBrnTMOflloyγαBuγrovskitγBvu₃ntumBWγllsBδorB
quminγscγntByhγrmomγtγrsPB 5

234 uhotoluminγscγncγBjnh₃ncγmγntBinByhinBywoOiimγnsion₃lBwuααlγsαγnâ��uoppγrBuγrovskitγsB−yB
xpiroOtrγyfiPB 0

233 jxplor₃tionBoδBthγBiγδγctBu₃ssiv₃tionBinBuγrovskitγBr₃tγri₃lsBzsinπBtrπ₃nicBxp₃cγrBh₃tionsPBTSRTTWU 1

232 sγ₃rOunityBphotoluminγscγncγBqu₃ntumByiγlαBrnOαopγαBtwoOαimγnsion₃lBh₃liαγBpγrovskitγB
pl₃tγlγtsBvi₃Bhyαro−romicB₃ciαO₃ssistγαBsynthγsisPB2022NBTVWNBSSZY[R 2

231 jδδiciγntBch₃rπγBtr₃nsδγrBδromBorπ₃nomγt₃lBlγ₃αBh₃liαγBpγrovskitγBn₃nocryst₃lsBtoBδrγγB−₃sγB
mγsoOtγtr₃phγnylporphyrinsPB2022NBVNBSYY[OSYZW 1

230 tpγr₃tion₃lBxt₃−ilityBnssuγsB₃nαBhh₃llγnπγsBinBrγt₃lBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsPPB2022NBS[XTOS[YS8

229 wγvγ₃linπB₃B–incBtxiαγQuγrovskitγBquminγscγncγBvuγnchinπBrγch₃nismBy₃rπγtinπBqowOwollOoδδB
qiπhtOjmittinπBiioαγsPPB2022NBSUNBUSTSOUST[ 3

228 miπhOuγrδorm₃ncγBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBjn₃−lγαB−yB₃Bx₃criδici₃lBfπγntBr₃lγicB
fnhyαriαγPB 1

227 rultiδunction₃lBˇ�Ohonjuπ₃tγαBfααitivγsBδorBm₃liαγBuγrovskitγPPB2022NBγTSRWURY 5
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226 xupprγssinπBthγBkorm₃tionBoδBmiπhBnOuh₃sγB₃nαBUiBuγrovskitγsBinBthγBk₃−ric₃tionBoδB
wuααlγsαγnâ��uoppγrBuγrovskitγByhinBkilmsB−yBgulkyBtrπ₃nicBh₃tionBjnπinγγrinπPB 2

225 xtr₃tγπiγsBtoBjnh₃ncγBqiπhtBjmissionBδromBywoOiimγnsion₃lBuγrovskitγBqiπhtOjmittinπBiioαγs]B
hh₃llγnπγsB₃nαBkuturγBtpportunitiγsPB 1

224 lγnγr₃lizγαBf−BnnitioBson₃αi₃−₃ticBiyn₃micsBximul₃tionBrγthoαsBδromBrolγcul₃rBtoBjxtγnαγαB
xystγmsPPB2022NB 1

223 yγmpγr₃turγOiγpγnαγntBtptic₃lBuropγrtiγsBoδBuγrovskitγBvu₃ntumBiotsBwithBrixγαOfOh₃tionsPPB
2022NBSUNB 1

222 q₃rπγOfrγ₃B₃nαBjδδiciγntBxkyOgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBvi₃Bgl₃αγOho₃tinπPPB2022NBγTSRZ[U[ 6

221 q₃tticγBstr₃inBsupprγssγsBpointBαγδγctBδorm₃tionBinBh₃liαγBpγrovskitγsPBS 5

220 nmprovinπBthγBpγrδorm₃ncγBoδBorπ₃nicBlγ₃αâ��tinBl₃min₃tγαBpγrovskitγBsol₃rBcγllsBδromBthγB
pγrspγctivγBoδBαγvicγBsimul₃tionPB2022NBWVNBS 0

219 xp₃cγrBtrπ₃nicBh₃tionBjnπinγγrinπBδorBvu₃siBywoOαimγnsion₃lBrγt₃lBm₃liαγBuγrovskitγsB₃nαBthγB
tptoγlγctronicBfpplic₃tionPB 1

218 V₃porOuh₃sγBiγpositionBoδBmiπhlyBquminγscγntBjm−γααγαBuγrovskitγBs₃nocryst₃lsPBTSRTZR[ 1

217 q₃sinπBδromBq₃min₃tγαBvu₃siOTiQUiBuγrovskitγBul₃n₃rBmγtγrostructurγsPBTTRRYYT 2

216 qγ₃αOkrγγBhhir₃lBTiBiou−lγBuγrovskitγBricrowirγBfrr₃ysBδorBhircul₃rlyBuol₃rizγαBqiπhtBiγtγctionPB
2022NBSRNBTSRTTTY 1

215 k₃−ric₃tionBoδBq₃rπγOfrγ₃BzniδormBs₃nomγtγrOyhickBkunction₃lBq₃yγrsB₃nαByhγirBxt₃cksBδorBklγxi−lγB
vu₃ntumBiotBqiπhtOjmittinπBiioαγsPPB2022NBXNBγTSRSRUR 0

214 yow₃rαBγcoOδriγnαlyB₃nαBst₃−lγBh₃liαγBpγrovskitγOinspirγαBm₃tγri₃lsBδorBliπhtOγmittinπBαγvicγsB
₃pplic₃tionsB−yBαimγnsionBcl₃ssiδic₃tion]BwγcγntB₃αv₃ncγsB₃nαBopportunitiγsPB2022NBVNB 0

213 hoorαin₃tγαBfnionicBnnorπ₃nicBroαulγBOBfnBjδδiciγntBfppro₃chByow₃rαsBmiπhlyBjδδiciγntB
gluγOjmittinπBhoppγrBm₃liαγBnonicBmy−riαBxtructurγsPB2021NB 4

212 hoorαin₃tγαBfnionicBnnorπ₃nicBroαulγâ��fnBjδδiciγntBfppro₃chByow₃rαsBmiπhlyBjδδiciγntB
gluγOjmittinπBhoppγrBm₃liαγBnonicBmy−riαBxtructurγsPB2022NBSUVNB 0

211 roαγOlockinπBopγr₃tionBoδBjrOαopγαBδi−γrBl₃sγrBwithBJujfKTJhsu−grUKnOSu−grVBpγrovskitγB
s₃tur₃−lγB₃−sor−γrPB 1

210 uγrovskitγs]BWγ₃vinπB₃BsγtworkBoδBpnowlγαπγBgγyonαBuhotovolt₃icsPB 0

209 m₃rvγstinπBthγByriplγtBjxcitonsBoδBvu₃siOywoOiimγnsion₃lBuγrovskitγBtow₃rαBmiπhlyBjδδiciγntBWhitγB
qiπhtOjmittinπBiioαγsPPB2022NBUXYVOUXZS
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208 q₃rπγOxc₃lγBuroαuctionBoδBqiπ₃nαOjnπinγγrγαBwo−ustBqγ₃αBm₃liαγBuγrovskitγBs₃nocryst₃lsB−yB₃B
iroplγtOg₃sγαBricrorγ₃ctorBxystγmPPB2022NBγTTRRYVR 0

207 kromBδilmBtoBrinπ]Bvu₃siOcircul₃rBinorπ₃nicBlγ₃αBh₃liαγBpγrovskitγBπr₃inBinαucγαBπrowthBoδBuniδormB
lγ₃αBsilic₃tγBπl₃ssBrinπBstructurγPB2022NBSTRNBSXSXRV

206 jδδiciγntBsnwBuγrovskitγBqiπhtOjmittinπBiioαγsBjn₃−lγαB−yBnncorpor₃tinπB₃nBfnthr₃cγnγBiγriv₃tivγB
₃sB₃Bgiδunction₃lBjlγctronByr₃nsportBq₃yγrPB 1

205 iγvγlopmγntsB₃nαBch₃llγnπγsB₃hγ₃αBinB−luγBpγrovskitγBliπhtOγmittinπBαγvicγsPB2022NB 0

204 yun₃−lγBl₃nth₃numBαopinπBinBαou−lγBpγrovskitγBδilmsBδorBrγ₃αOonlyBmγmoryPB2022NB 1

203 xupprγssinπBthγrm₃lBquγnchinπBvi₃BαγδγctBp₃ssiv₃tionBδorBγδδiciγntBqu₃siOTiBpγrovskitγB
liπhtOγmittinπBαioαγsPPB2022NBSSNBX[ 16

202 hontrollinπBjlγctronByr₃nsportBtow₃rαsBjδδiciγntBfllOxolutionOurocγssγαBvu₃ntumBiotBqiπhtB
jmittinπBiioαγsPB 0

201 miπhlyBjδδiciγntBvu₃siOTiBlrγγnBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBgiδunction₃lBfminoBfciαPBTTRRTYX 3

200 hontroll₃−lγBfccγlγr₃tionB₃nαBiγcγlγr₃tionBoδBhh₃rπγBh₃rriγrByr₃nsportBinBrγt₃lOm₃liαγBuγrovskitγB
xinπlγOhryst₃lB−yBhsOh₃tionBnnαucγαBg₃nαπ₃pBjnπinγγrinπPPB2022NBγTSRYXZR 1

199 wγπul₃tionBoδBγnγrπyB−₃nαB₃nαBluminγscγncγBpropγrtiγsBinB−luγBqu₃siOTiBlγ₃αB−romiαγBpγrovskitγB
vi₃Bl₃tticγBstr₃inPB2022NBSTRNBSYTSRS

198 jlγctrohyαroαyn₃micBoγtOurintγαBrfu−grUBuγrovskitγQuoly₃crylonitrilγBs₃nostructurγsBδorB
W₃tγrOxt₃−lγNBklγxi−lγNB₃nαByr₃nsp₃rγntBiispl₃ysPB 1

197 rolγcul₃rlyBhontrollγαBvu₃ntumBWγllBWiαthBiistri−utionB₃nαBtptoγlγctronicBuropγrtiγsBinB
vu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsPPB2022NBVR[ZOVSRU 2

196 jxcitonOuhononBhouplinπBoδBhhir₃lBtnγOiimγnsion₃lBqγ₃αOkrγγBmy−riαBrγt₃lBm₃liαγsB₃tBwoomB
yγmpγr₃turγPPB2022NBVRYUOVRZS 1

195 rulticolorBgiγxcitonBq₃sγrsBg₃sγαBonBTiBuγrovskitγBxinπlγBhryst₃llinγBkl₃kγsPBTTRRTUZ 2

194 rultiδunction₃lB₃nαByr₃nsδorm₃tivγBrγt₃photonicsBwithBjmγrπinπBr₃tγri₃lsPPB2022NB 4

193 rixγαBm₃liαγBtrαγrinπB₃sB₃ByoolBδorBthγBxt₃−iliz₃tionBoδBwuααlγsαγnâ��uoppγrBxtructurγsPB 1

192 fllBtptic₃lBxwitchinπBthrouπhBfnistropicBl₃inBoδBhsu−grBxinπlγBhryst₃lBricropl₃tγlγtPPB2022NB 10

191 wγvγ₃linπBthγBvγrtic₃lBstructurγBoδBinOsituBδ₃−ric₃tγαBpγrovskitγBn₃nocryst₃lsBδilmsBtow₃rαBγδδiciγntB
purγBrγαBliπhtOγmittinπBαioαγsPB2022NB 2
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190 jδδiciγntBuγrovskitγBqiπhtOjmittinπBiioαγsBwithB₃Bxilox₃nγOglγnαγαBtrπ₃nicBmolγByr₃nsportBq₃yγrPBTTRRRRU

189 hh₃rπγOc₃rriγrBαyn₃micsB₃nαBrγπul₃tionBstr₃tγπiγsBinBpγrovskitγBliπhtOγmittinπBαioαγs]BkromB
m₃tγri₃lsBtoBαγvicγsPB2022NB[NBRTSURZ 4

188 yhγrmochromicBhsBfπgigrBxinπlγBhryst₃lBwithBiγcrγ₃sγαBg₃nαBl₃pBthrouπhBtrαγrOiisorαγrB
yr₃nsitionPPB2022NBγTTRS[VU 3

187 jnh₃ncγαBspγctr₃lBst₃−ilityBoδB−luγBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃Bmultiαγnt₃tγB₃minγO−₃sγαB
liπ₃nαPB2022NBSTRNBTRUWRT 1

186 goostγαBhh₃rπγOh₃rriγrByr₃nsportBinByriplγOh₃tionBuγrovskitγsB−yBzltr₃sonicBVi−r₃tionBuostB
yrγ₃tmγntPBTSRSTZX

185 jxplor₃tionBoδBch₃rπγBtr₃nsportBm₃tγri₃lsBtoBimprovγBthγBr₃αi₃tionBtolγr₃ncγBoδBlγ₃αBh₃liαγB
pγrovskitγBsol₃rBcγllsPB 1

184 wγcγntBuroπrγssBinBthγBxt₃−ilityBoδBwγαOjmissivγBuγrovskitγBs₃nocryst₃lsBδorBqiπhtOjmittinπBiioαγsPBSTUUOSTWV 4

183 “Or₃yBαiδδr₃ctionBoδBphotovolt₃icBpγrovskitγs]BurinciplγsB₃nαB₃pplic₃tionsPB2022NB[NBRTSUSR 4

182 hontrollinπBnntrinsicBvu₃ntumBhonδinγmγntBinBkorm₃miαiniumBqγ₃αByriioαiαγBuγrovskitγBthrouπhB
hsBxu−stitutionPB 1

181 hh₃rπγBh₃rriγrB₃nαBjxcitonBiyn₃micsBinBuγrovskitγsBwγvγ₃lγαB−yByimγOnntγπr₃tγαB
uhotoluminγscγncγB₃δtγrBiou−lγOuulsγBjxcit₃tionPBTTRRSWT 1

180 iom₃inBcontrollinπB₃nαBαγδγctBp₃ssiv₃tionBδorBγδδiciγntBqu₃siOTiBpγrovskitγBqjisPB2022NBVUNBRWRTRS 0

179 wγvγrsi−lγBph₃sγBtr₃nsitionBδorBswitch₃−lγBsγconαBh₃rmonicBπγnγr₃tionBinBTiBpγrovskitγB
microwirγsPB 0

178 fminγOyγrmin₃tγαBh₃r−onBiotsBqinkinπBmolγByr₃nsportBq₃yγrB₃nαBVγrtic₃llyBtriγntγαBvu₃siOTiB
uγrovskitγsBthrouπhBmyαroπγnBgonαsBjn₃−lγBjδδiciγntBqjisPB 6

177 uh₃sγOch₃nπγBpγrovskitγBmγt₃surδ₃cγsBδorBαyn₃micBcolorBtuninπPB2022NB 1

176 g₃nαπ₃pB₃nαBαimγnsionBrγπul₃tionBoδBhsu−nUBpγrovskitγBthrouπhB₃B−rominγOtγrmin₃tγαBliπ₃nαBδorB
γδδiciγntBpurγBrγαBγlγctroluminγscγncγPB

175 m₃liαγBuγrovskitγBxinπlγBhryst₃ls]BlrowthNBhh₃r₃ctγriz₃tionNB₃nαBxt₃−ilityBδorBtptoγlγctronicB
fpplic₃tionsPB 4

174 jnπinγγrinπBv₃nBαγrBW₃₃lsBr₃tγri₃lsBδorBfαv₃ncγαBrγt₃photonicsPB 2

173 uγrovskitγBqiπhtOγmittinπBiioαγsPB2022NBWWWOW[[
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172 rγt₃lBm₃liαγBuγrovskitγsBδorBwγαOγmissionBqiπhtOγmittinπBiioαγsPB 2

171 miπhOjδδiciγncyBxkyOgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBvi₃BthγByr₃αγOtδδB−γtwγγnBthγB
jlγctronâ��uhononBhouplinπBqossB₃nαBiγδγctBu₃ssiv₃tionPB 0

170 uro−inπBq₃tticγBiyn₃micsBinBywoOiimγnsion₃lBnnorπ₃nicBusγuαoh₃liαγBuγrovskitγsBwithBzltr₃δ₃stB
nnδr₃rγαBxpγctroscopyPB2022NBSTXNBSRSVWOSRSWZ 1

169 horγOshγllBc₃r−onOpolymγrBqu₃ntumBαotBp₃ssiv₃tionBδorBnγ₃rBinδr₃rγαBpγrovskitγBliπhtBγmittinπB
αioαγsPB

168 yr₃αγOoδδB−γtwγγnBthγBuγrδorm₃ncγB₃nαBxt₃−ilityBoδBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBjxcγssB
m₃liαγsPBWSY[OWSZW 1

167 nonBriπr₃tionBinBm₃liαγBuγrovskitγsPB2022NBSRSOSTZ 0

166 qiπhtOhontrollγαBwγconδiπur₃−lγBtptic₃lBxyn₃psγBg₃sγαBonBh₃r−onBs₃notu−γsQTiBuγrovskitγB
mγtγrostructurγBδorBnm₃πγBwγcoπnitionPB2022NBSVNBTZTTSOTZTT[ 1

165 fBn₃noOlitγrBαroplγtO−₃sγαBmicroδluiαicBrγ₃ctorBsγrvγsB₃sBcontinuousBl₃rπγOsc₃lγBproαuctionBoδB
inorπ₃nicBpγrovskitγBn₃nocryst₃lsPB 1

164 xumBkrγquγncyBlγnγr₃tionBVi−r₃tion₃lBxpγctr₃BoδBuγrovskitγBs₃nocryst₃lsB₃tBthγB
xinπlγOs₃nocryst₃lB₃nαBjnsγm−lγBqγvγlsPB 0

163 xynthγsisB₃nαBhh₃r₃ctγriz₃tionBoδBJkfKUJmjfKTu−UnSS]BfBw₃rγBjx₃mplγBoδBHlt_SBSBRHπt_OtriγntγαB
rultil₃yγrγαBm₃liαγBuγrovskitγsPB2022NBUVNBWYZROWY[R 1

162 nnkjγtBurintinπBjδδiciγntBiγδinγαOuixγlBr₃trixBuγrovskitγBqiπhtOjmittinπBiioαγsBwithB₃Buol₃rBuolymγrB
roαiδic₃tionBq₃yγrPBTTRRUYR 0

161 yhγrm₃lBαγcompositionBkinγticsBoδBkfu−nUBthinBδilmsPB2022NBXNB 0

160 miπhOpγrδorm₃ncγBδlγxi−lγBpγrovskitγBphotoαγtγctorsB−₃sγαBonBsinπlγOcryst₃lOlikγBtwoOαimγnsion₃lB
wuααlγsαγnâ��uoppγrBthinBδilmsPB 2

159 molγBhoncγntr₃tionBwγαuctionBinBhunB−yB–nBxu−stitutionB₃nαBitsBrγch₃nism]Byow₃rαBiγvicγB
fpplic₃tionsPB 0

158 zltr₃lowOvolt₃πγBopγr₃tionBoδBliπhtOγmittinπBαioαγsPB2022NBSUNB 5

157 SZOhrownOXBfααitivγBtoBjnh₃ncγBuγrδorm₃ncγB₃nαBiur₃−ilityBinBxolutionOurocγssγαBm₃liαγB
uγrovskitγBjlγctronicsPBTTRTT[Z 0

156 wγvγ₃linπBhh₃rπγByr₃nsδγrBiyn₃micsBinBrγthyl₃mmoniumBqγ₃αBgromiαγBuγrovskitγsBvi₃Byr₃nsiγntB
uhotoluminγscγncγBhh₃r₃ctγriz₃tionPB

155 xt₃−ilityBoδBpγrovskitγBm₃tγri₃lsB₃nαBαγvicγsPB2022NB 2
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154 xolvγntOkrγγBurγp₃r₃tionB₃nαBroαγr₃tγBhonπruγntBrγltinπByγmpγr₃turγBoδBq₃yγrγαBqγ₃αBnoαiαγB
uγrovskitγsBδorByhinOkilmBkorm₃tionPB

153 s₃rrowinπBthγBuh₃sγBiistri−utionBoδBvu₃siOTiBuγrovskitγsBδorBxt₃−lγBiγγpOgluγB
jlγctroluminγscγncγPBTTRSZRY 4

152 xolvγntOkrγγBurγp₃r₃tionB₃nαBroαγr₃tγBhonπruγntBrγltinπByγmpγr₃turγBoδBq₃yγrγαBqγ₃αBnoαiαγB
uγrovskitγsBδorByhinOkilmBkorm₃tionPB

151 griπhtnγssB₃nαBqiδγtimγBnmprovγαBqiπhtOjmittinπBiioαγsBδromBxrOiopγαBvu₃siOywoOiimγnsion₃lB
uγrovskitγBq₃yγrsPB2023NBTZNBSUSOSVR 0

150 nnOsituByr₃nsmissionBjlγctronBricroscopyBxtuαyBoδBthγBnmp₃ctBoδBjxtγrn₃lBjlγctricBkiγlαBinBTiB
uγrovskitγsPB2022NBTZNBZVXOZVZ

149 xt₃−lγB”γllowBqiπhtOjmittinπBiioαγsBg₃sγαBonBvu₃siOywoOiimγnsion₃lBuγrovskitγsPB

148 iγγpBqγ₃rninπBδorBfααitivγBxcrγγninπBinBuγrovskitγBqiπhtOjmittinπBiioαγsPB

147 iγγpBqγ₃rninπBδorBfααitivγBxcrγγninπBinBuγrovskitγBqiπhtOjmittinπBiioαγsPB 2

146 wγαBuγrovskitγBqiπhtOγmittinπBiioαγsBwithBjδδiciγncyBjxcγγαinπBTWGBwγ₃lizγαB−yBhosp₃cγrBh₃tionsPBTTRVVXR 15

145 miπhγstBjvjBoδBsnwBuγqjisBWithBpOiOnBfrchitγcturγBfchiγvγαBvi₃Bxurδ₃cγBu₃ssiv₃tionB₃nαBqithiumB
kluoriαγBzltr₃thinBnntγrδ₃ci₃lBq₃yγrPB

144 r₃ssByr₃nsδγrBurintinπBoδBrγt₃lOm₃liαγBuγrovskitγBkilmsB₃nαBs₃nostructurγsPBTTRUWT[ 0

143 miπhOjδδiciγncyBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBnmprovγαBuhotoluminγscγncγBvu₃ntumB
”iγlαBvi₃BwγαucinπByr₃pOnnαucγαBwγcom−in₃tionB₃nαBjxcitonâ��jxcitonBfnnihil₃tionPBTTRU[XT 3

142 iγγpOgluγBjlγctroluminγscγncγBoδBuγrovskitγsBwithBwγαucγαBiimγnsion₃lityBfchiγvγαB−yB
r₃nipul₃tinπBfαsorptionOjnγrπyBiiδδγrγncγsPB 0

141 xγllot₃pγBjxδoli₃tγαBq₃yγrγαBvu₃siOTiBuγrovskitγByhinBkilmBδorBjδδiciγntBqiπhtOjmittinπBiioαγsPBTTRRZZW 1

140 jnh₃ncγαBγδδiciγncyB₃nαBst₃−ilityBoδBiionâ��o₃co−sonBqu₃siOtwoOαimγnsion₃lBpγrovskitγBsol₃rBcγllsB−yB
₃ααitivγPB2022NBWWNBVSVRRT

139 jlγctronicOnonicByr₃nsportBinBrfu−grUBxinπlγBhryst₃l]ByhγBjviαγncγBoδBxupγrOqinγ₃rBuowγrBq₃wBinB
fhBhonαuctivityPB2022NBSTXNBSVURWOSVUSS 0

138 xpγctr₃llyBxt₃−lγBgluγBqiπhtOjmittinπBiioαγsBg₃sγαBonBfllOnnorπ₃nicBm₃liαγBuγrovskitγBkilmsPB2022NB
STNBT[RX

137 iγγpOgluγBjlγctroluminγscγncγBoδBuγrovskitγsBwithBwγαucγαBiimγnsion₃lityBfchiγvγαB−yB
r₃nipul₃tinπBfαsorptionOjnγrπyBiiδδγrγncγsPB 2
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136 V₃cuumBjv₃por₃tionBoδBmiπhOvu₃lityBhsu−grUByhinBkilmsBδorBjδδiciγntBqiπhtOjmittinπBiioαγsPB2022NB
SYNB 0

135 fBro₃αm₃pBδorBthγBcommγrci₃liz₃tionBoδBpγrovskitγBliπhtBγmittγrsPB 11

134 V₃porOfssistγαBnnBxituBwγcryst₃lliz₃tionBδorBjδδiciγntByinOg₃sγαBuγrovskitγBqiπhtOjmittinπBiioαγsPBTTRUSZR 3

133 iirγctBiγtγctionBoδBsγ₃rOnnδr₃rγαBhircul₃rlyBuol₃rizγαBqiπhtBvi₃BurγcisγlyBiγsiπnγαBhhir₃lBuγrovskitγB
mγtγrostructurγsPB2022NBSVNBUXYZSOUXYZZ 0

132 vu₃ntumBαotsBγnh₃ncγαBst₃−ilityBoδBinOsituBδ₃−ric₃tγαBpγrovskitγBn₃nocryst₃lsB−₃sγαBliπhtOγmittinπB
αioαγs]Bjlγctric₃lBδiγlαBαistri−utionBγδδγctsPB2022NB 1

131 xt₃−ilityBoδBuγrovskitγBqiπhtOjmittinπBiioαγs]BjxistinπBnssuγsB₃nαBritiπ₃tionBxtr₃tγπiγsBwγl₃tγαBtoB
−othBr₃tγri₃lB₃nαBiγvicγBfspγctsPBTTRWTSY 3

130 hhir₃lBqγ₃αOkrγγBiou−lγBuγrovskitγBxinπlγOhryst₃llinγBricrowirγBfrr₃ysBδorBfnisotropicB
xγconαOm₃rmonicBlγnγr₃tionPB 1

129 jxcitonByr₃nsδγrBiyn₃micsB₃nαBfnnihil₃tionBinBwu−iαiumâ��hγsiumOflloyγαNBvu₃siOywoOiimγnsion₃lB
uγrovskitγPB2022NB[NBWYZ

128 nncorpor₃tionBoδBhγsiumBionsBinBkfu−grUBqu₃ntumBαots]BxpγctroscopicBch₃r₃ctγriz₃tionBδorB
liπhtOγmittinπB₃pplic₃tionPB2022NBSU[NBSRVVX[ 0

127 wγcγntBpromisγBoδBlγ₃αOδrγγBh₃liαγBpγrovskitγsBinBoptoγlγctronicB₃pplic₃tionsPB2023NBVWSNBSUZ[TX 0

126 uh₃sγBcontrolBoδBqu₃siOTiBpγrovskitγBthinBδilmsB−yB₃ααinπBrfu−nUBinBthγBprγcursorBsolutionPB2022NB
WSNBSU[S[OSU[TY 0

125 kirstOprinciplγsBstuαyBoδBlγ₃αOδrγγBlγO−₃sγαBTiBwuααlγsαγnâ��uoppγrBhy−riαBpγrovskitγsBδorBsol₃rBcγllB
₃pplic₃tionsPB2022NBTVNBTSRWTOTSRXR 0

124 lr₃inBγnπinγγrinπBδorBimprovγαBch₃rπγBc₃rriγrBtr₃nsportBinBtwoOαimγnsion₃lBlγ₃αOδrγγBpγrovskitγB
δiγlαOγδδγctBtr₃nsistorsPB2022NB[NBTXUUOTXVU 2

123 uγrovskitγOtr₃nsitionBmγt₃lBαich₃lcoπγniαγsBhγtγrostructurγs]BrγcγntB₃αv₃ncγsB₃nαBδuturγB
pγrspγctivγsPB2022NBSNBTTRRRXOTTRRRX 2

122 fBmγch₃nisticBstuαyBoδBthγBαop₃ntOinαucγαB−rγ₃kαownBinBh₃liαγBpγrovskitγsBusinπBsoliαBst₃tγB
γnγrπyBstor₃πγBαγvicγsPB 0

121 miπhBjδδiciγntBhγsiumBhoppγrBm₃liαγOg₃sγαBqiπhtBjmittinπBiioαγsBwithB₃nBinsul₃tinπBl₃yγrPB2022NB 0

120 r₃nipul₃tγαBnntγrδ₃cγBδorBjnh₃ncγαBjnγrπyBh₃sc₃αγBinBvu₃siOTiBgluγBuγrovskitγBqiπhtOjmittinπB
iioαγsPBUUVWOUUWT 0

119 uhotoOinαucγαBm₃croQmγsoscopicBsc₃lγBionBαispl₃cγmγntBinBmixγαOh₃liαγBpγrovskitγs]BrinπB
structurγsB₃nαBionicBpl₃sm₃Boscill₃tionsPB2022NBSSNB 2
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118 qiquiαOuh₃sγBv₃nBαγrBW₃₃lsBjpit₃xyBoδB₃BkγwOq₃yγrB₃nαBznitOhγllByhickBwuααlγsαγnâ��uoppγrBm₃liαγB
uγrovskitγPB2022NBSVVNBSYWZZOSYW[X 0

117 miπhOuγrδorm₃ncγBuγrovskitγBqiπhtOjmittinπBiioαγsBjn₃−lγαB−yBu₃ssiv₃tinπBiγδγctB₃nαB
honstructinπBiu₃lBjnγrπyOyr₃nsδγrBu₃thw₃yBthrouπhBkunction₃lBuγrovskitγBs₃nocryst₃lsPBTTRYVVW 4

116 iirγctBhh₃r₃ctγriz₃tionBoδByypγOnBg₃nαBfliπnmγntBinBTiBwuααlγsαγnâ��uoppγrBuγrovskitγsPBTTRTUUU 0

115 roαul₃tionBoδBthγBc₃rriγrB−₃l₃ncγBoδBlγ₃αOh₃liαγBpγrovskitγBn₃nocryst₃lsB−yBpolyγlγctrolytγBholγB
tr₃nsportBl₃yγrsBδorBnγ₃rOinδr₃rγαBliπhtOγmittinπBαioαγsPB2022NBZNBγSRWRV 0

114 xupγriorBjxtγrn₃lBvu₃ntumBjδδiciγncyBoδBqjisBvi₃Bvu₃siOTiBuγrovskitγBhryst₃lsBnmpl₃ntγαBwithB
uhγnγthyl₃mmoniumBfcγt₃tγPB 0

113 wγcγntBuroπrγssBoδBjcoOδriγnαlyBqγ₃αOδrγγBm₃liαγBuγrovskitγBqiπhtOjmittinπBiioαγsPB2022NBTWNBUUTOUWW 0

112 wγstructurinπB₃nαBwγsh₃pinπBoδBhsu−“BUBuγrovskitγsB−yBqithiumBx₃ltsPBTTRST[X 0

111 r₃nipul₃tinπBthγBinorπ₃nicBmotiδB−yBkinγticBcontrolBoδB₃ntimonyBh₃liαγBorπ₃nicâ��inorπ₃nicBhy−riαB
m₃tγri₃lsBδorBl₃rπγrBxtokγsBshiδtB₃nαBsiπniδic₃ntlyBγnh₃ncγαBqu₃ntumBγδδiciγncyPB 1

110 jδδγctsBoδBfmmoniumB₃nαBflk₃liBrγt₃lBfααitivγsBonBfnisotropicBuhotoconαuctivitiγsB₃nαBxol₃rBhγllB
jδδiciγnciγsBoδBywoOiimγnsion₃lBqγ₃αBm₃liαγBuγrovskitγsPB2022NBSTXNBSYZ[VOSY[RU 0

109 lr₃phγnγQhsTu−nThlTBv₃nBαγrBW₃₃lsBhγtγrostructurγBwithBtun₃−lγBxchottkyB−₃rriγrsB₃nαBcont₃ctB
typγsPB2022NBSUTNBSXWSRS 0

108 jlγctroluminγscγncγBoδBm₃liαγBuγrovskitγBxinπlγBhryst₃lsBxhowinπBxtoch₃stic₃llyBfctivγBrultiplγB
jmittinπBhγntγrsPB2022NBSTXNBSYZTXOSYZUW 1

107 jxcitonsB₃tBthγBuh₃sγByr₃nsitionBoδBTiBmy−riαBuγrovskitγsPB 0

106 uromotinπBjnγrπyByr₃nsδγrBgγtwγγnBvu₃siOTiBuγrovskitγBq₃yγrsByow₃rαBmiπhlyBjδδiciγntBwγαB
qiπhtOjmittinπBiioαγsPBTTRVXUZ 0

105 nnOxituBm₃liαγBjxch₃nπγBoδBhγsiumBqγ₃αBm₃liαγBuγrovskitγsBδorBgluγBqiπhtOjmittinπBiioαγsPBTTRYSSS 3

104 iirγctBo−sγrv₃tionBoδBphotoinαucγαBc₃rriγrB−lockinπBinBmixγαOαimγnsion₃lBTiQUiBpγrovskitγsB₃nαB
thγBoriπinPB2022NBSUNB 3

103 qiπhtOnnαucγαBiγπr₃α₃tionBoδBrγt₃lOkrγγBtrπ₃nicBuγrovskitγsPB2022NBSUNB[ZVZO[ZWV 0

102 klγxi−lγBpγrovskitγBliπhtOγmittinπBαioαγs]BuroπrγssNBch₃llγnπγsB₃nαBpγrspγctivγPB 0

101 xizγBm₃ttγrsBOBfmpliδiγαBspont₃nγousBγmissionBlimitγαB−yB₃ccumul₃tionBoδBα₃rkBγxcitonsBinBthinB
qu₃siOTiBpγrovskitγsPB 0
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100 xhortBfrom₃ticBii₃mmoniumBnonsBroαul₃tγBiistortionsBinBTiBqγ₃αBgromiαγBuγrovskitγsBδorB
yun₃−lγBWhitγOqiπhtBjmissionPB 2

99 wγconδiπurinπB−₃nαOγαπγBst₃tγsB₃nαBch₃rπγBαistri−utionBoδBorπ₃nicBsγmiconαuctorâ��incorpor₃tγαBTiB
pγrovskitγsBvi₃BprγssurγBπ₃tinπPB2022NBZNB 3

98 wγαucγαBxγlδOf−sorptionBoδBvu₃siOTiBuγrovskitγsB₃nαByhγirBfpplic₃tionBinBholorBhonvγrsionBq₃yγrsPBTTRTSSZ 0

97 wγcγntBproπrγssB₃nαBδuturγBprospγctsBonBh₃liαγBpγrovskitγBn₃nocryst₃lsBδorBoptoγlγctronicsB₃nαB
−γyonαPB2022NBTWNBSRWUYS 2

96 tnγOstγpBsynthγsisBoδBmultiOcolorγαB–ntBn₃nop₃rticlγsBδorBwhitγBliπhtOγmittinπBαioαγsPB2022NBTWTNBSS[VTW 0

95 griπhtγninπBthiocy₃n₃tγO₃nionBl₃yγrγαBpγrovskitγBthrouπhBintγrn₃lBstrγssBmoαul₃tγαBn₃noBph₃sγB
sγπrγπ₃tionPB 0

94 iγπr₃α₃tionBmγch₃nismsBoδBpγrovskitγBliπhtOγmittinπBαioαγsBunαγrBγlγctric₃lB−i₃sPB2022NB 1

93 motOc₃rriγrBtun₃−lγB₃−norm₃lBnonlinγ₃rB₃−sorptionBconvγrsionBinBqu₃siOTiBpγrovskitγPB2022NBSUNB 2

92 xγlδOfssγm−lγαBgil₃yγrBricrostructurγBnmprovγsBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsPB 1

91 ul₃n₃rBαγδγctâ��δrγγBpurγBrγαBpγrovskitγBliπhtOγmittinπBαioαγsBvi₃Bmγt₃st₃−lγBph₃sγBcryst₃lliz₃tionPB
2022NBZNB 1

90 honδinγmγntOyun₃−lγByr₃nsitionBiipolγBromγntBtriγnt₃tionBinBuγrovskitγBs₃nopl₃tγlγtBxoliαsB₃nαB
gin₃ryBglγnαsPB 0

89 wγαBuγrovskitγBqiπhtOjmittinπBiioαγs]BwγcγntBfαv₃ncγsB₃nαBuγrspγctivγsPBTTRRXRZ 0

88 urγp₃r₃tionNBpropγrtiγsB₃nαB₃pplic₃tionsBoδBtwoOαimγnsion₃lBsupγrl₃tticγsPB 0

87 wγviγwBonBpromisinπBrolγsBoδB₃lk₃liBmγt₃lsBtow₃rαBhiπhlyBγδδiciγntBpγrovskitγBliπhtOγmittinπBαioαγsPB 0

86 qγ₃αOδrγγBiionâ��o₃co−sonBh₃liαγBpγrovskitγsBhsr“T”TBJrBbBx−NBgiB₃nαB“NB”BbBhlNBgrNBnKBusγαBδorB
optoγlγctronicB₃pplic₃tionsBvi₃BδirstBprinciplγBc₃lcul₃tionsPB2023NBSYVNBSSSSWY 0

85 iu₃lOδunctionBpγrovskitγBliπhtOγmittinπQsγnsinπBαγvicγsBδorBoptic₃lBintγr₃ctivγBαispl₃yPB2022NBSSNB 1

84 xynγrπisticBp₃ssiv₃tionB₃nαBstγppγαOαimγnsion₃lBpγrovskitγB₃n₃loπsBγn₃−lγBhiπhOγδδiciγncyB
nγ₃rOinδr₃rγαBliπhtOγmittinπBαioαγsPB2022NBSUNB 1

83 xinπlγOhryst₃llinγBq₃yγrγαBrγt₃lOm₃liαγBuγrovskitγBricrowirγsBwithBnntγrc₃l₃tγαBrolγculγsBδorB
zltr₃violγtBuhotoαγtγctorsPBTTRSVXW 0
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82 hontroll₃−lγBurγp₃r₃tionBoδBfπOxitTBhompositγBs₃nop₃rticlγsB₃nαByhγirBfpplic₃tionsBinB
kluorγscγncγBjnh₃ncγmγntPB2023NBSXNBTRS 0

81 nmprovinπBthγBγδδiciγncyBoδBnγ₃rOnwBpγrovskitγBqjisBvi₃Bsurδ₃cγBp₃ssiv₃tionB₃nαBultr₃thinBintγrδ₃ci₃lB
l₃yγrsPB2022NBUNBSRSSYR 0

80 fntisolvγntBhhoicγBiγtγrminγsBthγBiom₃inBiistri−utionBoδBvu₃siOTiBuγrovskitγBδorBgluγOjmittinπB
uγrovskitγsOg₃sγαBqiπhtBjmittinπBiγvicγsPBTTRTRT[ 0

79 rorpholoπyB₃nαBquminγscγncγBwγπul₃tionBδorBhsu−grUBuγrovskitγBqiπhtOjmittinπBiioαγsB−yB
hontrollinπBlrowthBoδBqowOiimγnsion₃lBuh₃sγsPB2022NBSVNBWXUYVOWXUZU 0

78 homprγhγnsivγBu₃ssiv₃tionBδorBmiπhOuγrδorm₃ncγBvu₃siOTiBuγrovskitγBqjisPBTTRX[TY 1

77 miπhOw₃αi₃ncγBsγ₃rOnnδr₃rγαBuγrovskitγBqiπhtOjmittinπBiioαγsBwithBnmprovγαBwollOtδδBiγπr₃α₃tionPBTTRTRVU 0

76 fBunivγrs₃lB₃llOsoliαBsynthγsisBδorBhiπhBthrouπhputBproαuctionBoδBh₃liαγBpγrovskitγPB2022NBSUNB 0

75 jδδiciγntB₃nαBgriπhtBiγγpOrγαBqiπhtOγmittinπBiioαγsBg₃sγαBonB₃Bq₃tγr₃lBRiQUiBpγrovskitγB
mγtγrostructurγPBTTRYURS 0

74 xixOuhotonBjxcitγαBxγlδOyr₃ppγαBjxcitonsBuhotoluminγscγncγBinBqγ₃αOkrγγBm₃liαγBuγrovskitγPBTTRTXUV 0

73 nllustr₃tinπBthγBpγyBwolγBoδBmyαroπγnBgonαsBinBk₃−ric₃tinπBuurγOuh₃sγBywoOiimγnsion₃lB
uγrovskitγsPB 0

72 molyBW₃tγr]BuhotoOgriπhtγninπBinBvu₃siOTiBuγrovskitγBkilmsBunαγrBfm−iγntBjn₃−lγsBmiπhlyB
uγrδorminπBqiπhtOjmittinπBiioαγsPBTTR[TV[ 0

71 miπhBγδδiciγncyBpurγB−luγBpγrovskitγBqu₃ntumBαotBliπhtOγmittinπBαioαγsB−₃sγαBonBδorm₃miαiniumB
m₃nipul₃tinπBc₃rriγrBαyn₃micsB₃nαBγlγctronBst₃tγBδillinπPB2022NBSSNB 0

70 homp₃ctOyypγBvu₃siOTiBuγrovskitγBg₃sγαBonBywoBhonvγntion₃lBUiBuγrovskitγsPB 0

69 yhγBcurrγntBst₃tγBoδBthγB₃rtBinBintγrn₃lB₃ααitivγBm₃tγri₃lsB₃nαBqu₃ntumBαotsBδorBimprovinπB
γδδiciγncyB₃nαBst₃−ilityB₃π₃instBhumiαityBinBpγrovskitγBsol₃rBcγllsPB2022NBZNBγSSZYZ 0

68 fllOinorπ₃nicBnonOpγrovskitγBcoppγrBh₃liαγsBδorBliπhtBγmissionPB2022NBUNBSRSSYS 1

67 ywoQvu₃siOtwoOαimγnsion₃lBuγrovskitγO−₃sγαBmγtγrostructurγs]BhonstructionNBuropγrtiγsB₃nαB
fpplic₃tionsPB 0

66 w₃piαBcryst₃lliz₃tionOαrivγnBhiπhOγδδiciγncyBph₃sγOpurγBαγγpO−luγBwuααlγsαγnâ��uoppγrBpγrovskitγB
liπhtOγmittinπBαioαγsPB2023NBWNB 0

65 q₃rπγO₃rγ₃Bw₃tγrprooδB₃nαBαur₃−lγBpγrovskitγBluminγscγntBtγxtilγsPB2023NBSVNB 0
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64 xp₃cγrBc₃tionBγnπinγγrinπBinBwuααlγsαγnOuoppγrBpγrovskitγsBδorBγδδiciγntBrγαBliπhtOγmittinπBαioαγsB
withBrγcommγnα₃tionBTRTRBcolorBcoorαin₃tγsPB2023NBSWXVWV 0

63 jviαγncγBoδBαγδγctOinαucγαB−ro₃α−₃nαBliπhtBγmissionBδromBTiBfπâ��giBαou−lγBpγrovskitγsBπrownB₃tB
liquiαâ��liquiαBintγrδ₃cγsPB2023NBSWZNBRSSSRS 0

62 mγ₃linπBfπγαBrγt₃lBm₃liαγBuγrovskitγByow₃rαBwo−ustBtptoγlγctronicBiγvicγs]Brγch₃nismsNB
xtr₃tγπiγsNB₃nαBuγrspγctivγsPB2023NBSRZTS[ 0

61 ywoOαimγnsion₃lBorπ₃nicOinorπ₃nicBhy−riαBpγrovskitγBδγrroγl₃stics]BJujfKT—hαhlV]NB
JUOkujfKT—hαhlV]NB₃nαBJVOkujfKT—hαhlV]PB 0

60 horγQxhγllB–ntQ–nxBs₃nop₃rticlγBjlγctronByr₃nsportBq₃yγrsBjn₃−lγBjδδiciγntBfllOxolutionOurocγssγαB
uγrovskitγBqiπhtOjmittinπBiioαγsPBTTRYTXR 0

59 jδδγctivγBnnhi−itionBoδBuh₃sγBxγπrγπ₃tionBinBWiαγO−₃nαπ₃pBuγrovskitγsBwithBflk₃liBm₃liαγsBfααitivγsB
toBnmprovγBthγBxt₃−ilityBoδBxol₃rBhγllsPB 0

58 rγt₃lBm₃liαγBuγrovskitγBδorBnγxtOπγnγr₃tionBoptoγlγctronics]BproπrγssγsB₃nαBprospγctsPB2023NBUNB 0

57 xupprγssinπBfuπγrBwγcom−in₃tionBoδBuγrovskitγBvu₃ntumBiotsBδorBjδδiciγntB
uurγOgluγOqiπhtOjmittinπBiioαγsPB2023NBZNBYUSOYU[ 4

56 nnorπ₃nicBm₃liαγBuγrovskitγBvu₃ntumBiots]BfBVγrs₃tilγBs₃nom₃tγri₃lBul₃tδormBδorBjlγctronicB
fpplic₃tionsPB2023NBSWNB 0

55 znivγrs₃lBrolγcul₃rBhontrolBxtr₃tγπyBδorBxc₃l₃−lγBk₃−ric₃tionBoδBuγrovskitγBqiπhtOjmittinπBiioαγsPB
2023NBTUNB[ZWO[[T 0

54 xp₃ti₃lBhontrolBoδBthγBmolγBfccumul₃tionB–onγBδorBmolγOiomin₃tγαBuγrovskitγBqiπhtOjmittinπB
iioαγsB−yBnnsγrtinπB₃BhsfcBq₃yγrPB2023NBSWNBYRVVOYRWT 0

53 UiBurintinπBoδBfr−itr₃ryBuγrovskitγBs₃nowirγBmγtγrostructurγsPBTTSTSVX 0

52 m₃liαγBpγrovskitγBδorBliπhtOγmittinπBαioαγsPB2023NBTXYOURR 0

51 TiBtrπ₃nicBr₃tγri₃ls]Bxt₃tusB₃nαBhh₃llγnπγsPBTTRUZZ[ 0

50 fBholγBinjγctionBmonol₃yγrBγn₃−lγsBcostOγδδγctivγBpγrovskitγBliπhtOγmittinπBαioαγsPB 0

49 xupprγssinπBph₃sγBαisproportion₃tionBinBqu₃siOTiBpγrovskitγBliπhtOγmittinπBαioαγsPB2023NBSVNB 1

48 xtructur₃lBγδδγctsBonBh₃liαγBpγrovskitγBpropγrtiγsPB2023NBWYOZ[ 0

47 nntγrδ₃ci₃lBmoαiδic₃tionBδorBthγBδ₃−ric₃tionBoδBxiliconO−₃sγαBπrγγnBpγrovskitγBqiπhtOjmittinπBαioαγsPB
2023NBXSXNBSWXWVY 0

(2023-2023)

75



46 hontrolBoδBnOuh₃sγBiistri−utionBinBvu₃siBywoOiimγnsion₃lBuγrovskitγBδorBjδδiciγntBgluγB
qiπhtOjmittinπBiioαγsPB 0

45 urγssurγOinαucγαBαistinctBγxcitonicBpropγrtiγsBoδBTiBpγrovskitγsBwithBisomγricBorπ₃nicBmolγculγsB
δorBsp₃cγrBc₃tionsPB2023NBSWNBXTUVOXTVT 0

44 fllOinorπ₃nicBTiQUiBhsxMTu−xMSJxhsKTJnQgrKUxMTBpγrovskitγsPB2023NBVYNBXXU[OXXVV 0

43 qiπhtOjmittinπBtrπ₃nicBxγmiconαuctorOnncorpor₃tγαBuγrovskitγs]Bkunα₃mγnt₃lBuropγrtiγsB₃nαB
iγvicγBfpplic₃tionsPB2023NBSVNBTRUVOTRVX 0

42 r₃nipul₃tinπBqoc₃lBq₃tticγBiistortionBδorBxpγctr₃llyBxt₃−lγB₃nαBjδδiciγntBrixγαOh₃liαγBgluγB
uγrovskitγBqjisPB 0

41 nnOsituBsolutionBprocγssγαBzincBtxiαγB₃sBγlγctronBtr₃nsportBl₃yγrBδorBmiπhOpγrδorm₃ncγBpγrovskitγB
qiπhtOγmittinπBαioαγsPB2023NBZS[NBSVRVVS 0

40 hontrollinπBthγBδorm₃tionBγnγrπyBoδBpγrovskitγBph₃sγBvi₃Bsurδ₃cγBpol₃rityBoδBsu−str₃tγBδorBγδδiciγntB
purγO−luγBliπhtOγmittinπBαioαγsPB2023NBVXVNBSVTYRY 0

39 yhγBδ₃tiπuγBγδδγctsBinBrγαBγmissivγBhαxγB−₃sγαBvqjiBopγr₃tγαB₃rounαBturnOonBvolt₃πγPB2023NBSWZNBSUSSRS 0

38 wγcγntBuroπrγssBinBgluγBuγrovskitγBqjisPB2022NBUTNBVV[OVWY 0

37 s₃viπ₃tinπBthγBxitγOiistinctBjnγrπyBhonvγrsionBuropγrtiγsBoδBuγrovskitγBvu₃ntumBWγllsPB2023NBZNBSTUXOSTXW 0

36 rγt₃lâ��m₃liαγBuγrovskitγBs₃nocryst₃lBxupγrl₃tticγ]BxγlδOfssγm−lyB₃nαBtptic₃lBkinπγrprintsPB2023NB
UWNB 0

35 hompositionB₃nαBstructurγBrγπul₃tionBoδBwuααlγsαγnâ��uoppγrBpγrovskitγBδorBliπhtOγmittinπBαioαγsB
₃pplic₃tionsPB2023NBSSNBUVVZOUVWZ 0

34 nmprovγαBuγrδorm₃ncγBoδBfllOnnorπ₃nicBuγrovskitγBqiπhtOγmittinπBiioαγsBvi₃Bs₃nostructurγαBxt₃mpB
nmprintinπPB 0

33 wγviγwBoδBiγδγctBu₃ssiv₃tionBδorBsitxOg₃sγαBnnvγrtγαBuγrovskitγBxol₃rBhγllsPB2023NBXNBTR[ZOTSTS 0

32 fchiγvinπBjδδiciγntBqiπhtOjmittinπBiioαγsB−yBhontrollinπBuh₃sγBiistri−utionBoδBvu₃siOTiB
uγrovskitγsPB2023NB[NB 0

31 miπhOjδδiciγncyBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsBzsinπB₃Biu₃lOfααitivγBxtr₃tγπyBluiαγαB
−yBurγδγrγnti₃lBfααitivγOurγcursorBnntγr₃ctionsPBTTRTZRZ 0

30 llut₃minγBnnαucγαBmiπhOvu₃lityBuγrovskitγBkilmBtoBnmprovγBthγBjδδiciγncyBoδBsnwBuγrovskitγB
qiπhtOjmittinπBiioαγsPBTTRYWTR 0

29 ro−ilγByrionsBinBjlγctric₃llyByun₃−lγBTiBmy−riαBuγrovskitγsPBTTSRTTS 0
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28 znlockinπBthγBuotγnti₃lBoδBgluγBuγrovskitγBqiπhtOjmittinπBiioαγsBδorBfctivγOr₃trixBiispl₃ysPBTTRTZ[V 0

27 iisγnt₃nπlinπBiu₃lBjmissionBiyn₃micsBinBqγ₃αBgromiαγBuγrovskitγPBTTRTZXX 0

26 fnisotropicBγmissionBoδBoriγnt₃tionOcontrollγαBmixγαOαimγnsion₃lBpγrovskitγsBδorBliπhtOγmittinπB
αγvicγsPB2023NB 0

25 r₃nipul₃tinπBqoc₃lBq₃tticγBiistortionBδorBxpγctr₃llyBxt₃−lγB₃nαBjδδiciγntBrixγαOh₃liαγBgluγB
uγrovskitγBqjisPB 0

24 qiπhtOjmittinπBiγvicγBg₃sγαBonBfmpliδiγαBxpont₃nγousBjmissionPBTTRR[RZ 0

23 nnOsituBπrowthBoδBlowOαimγnsion₃lBpγrovskitγO−₃sγαBinsul₃rBn₃nocryst₃lsBδorBhiπhlyBγδδiciγntBliπhtB
γmittinπBαioαγsPB2023NBSTNB 0

22 nmp₃ctBoδBliπhtBillumin₃tionBonBthγBsurδ₃cγBstructurγBoδBtwoOαimγnsion₃lBwuααlγsαγnâ��uoppγrB
pγrovskitγBinBthγBδ₃−ric₃tionBprocγssPB2023NBWNBRTVRSS 0

21
k₃−ryâ��uγrotBtscill₃tionB₃nαBwγson₃ncγBjnγrπyByr₃nsδγr]Brγch₃nismBδorBzltr₃lowOyhrγsholαB
tptic₃llyB₃nαBjlγctric₃llyBirivγnBw₃nαomBq₃sγrBinBvu₃siOTiBwuααlγsαγnâ��uoppγrBuγrovskitγsPB2023NB
SYNBWUYUOWUZX

0

20 rultiphotonBγxcitγαBsinπlγtQtriplγtBmixγαBsγlδOtr₃ppγαBγxcitonBγmissionPB2023NBSVNB 0

19 yun₃−lγBW₃rmBtoBhoolBWhitγBqiπhtBjmissionBδromBq₃OiopγαB₃nαBs₃OflloyγαBhsTfπnnhlXBiou−lγB
uγrovskitγsBδorBjδδiciγntBqiπhtOjmittinπBiioαγBfpplic₃tionsPB2023NBSNBZRTOZR[ 0

18 nnOxituBnntγrδ₃ci₃lBwγ₃ctionBnnαucγαBfminoOwichBtxiαγBxurδ₃cγBtoBlrowBmiπhOvu₃lityBkfu−grUB
hryst₃lsBδorBjδδiciγntBnnvγrtγαBqiπhtOjmittinπBiioαγsPB2023NBWNBSSY[OSSZY 0

17 nonicBqiquiαBu₃ssiv₃tionBδorBmiπhOuγrδorm₃ncγBxkyOgluγBvu₃siOTiBuγrovskitγBqiπhtOjmittinπBiioαγsPBTTRTYTS 0

16 qγssOorαγrγαBph₃sγBαistri−utionBoδBqu₃siOTiBpγrovskitγsBδorBαγγpO−luγBliπhtOγmittinπBαioαγsB
γn₃−lγαB−yB₃BαγγpBγutγcticBsolvγntPB2023NBSSZNBSRXY[T 0

15 tptic₃lBpropγrtiγsBoδBtwoOαimγnsion₃lBpγrovskitγsPB2023NBSZNB 0

14 fllOinorπ₃nicBlγ₃αBh₃liαγBpγrovskitγBn₃nocryst₃lsB₃ppliγαBinB₃αv₃ncγαBαispl₃yBαγvicγsPB 0

13 wolγBoδB₃Bcorruπ₃tγαBiionâ��o₃co−sonBTiBpγrovskitγB₃sB₃nB₃ααitivγBinBUiBrfu−grUBpγrovskitγO−₃sγαB
liπhtBγmittinπBαioαγsPB 0

12 V₃cuumOαγpositγαBpγrovskitγBhsu−grUBthinOδilmsBδorBtγmpγr₃turγOst₃−lγBxiB−₃sγαBpurγOπrγγnB
₃llOinorπ₃nicBliπhtOγmittinπBαioαγsPB2023NB 0

11 jxplorinπNBnαγntiδyinπNB₃nαBwγmovinπBthγBjδδiciγncyOqimitinπBk₃ctorBoδBrixγαOiimγnsion₃lBTiQUiB
uγrovskitγBxol₃rBhγllsPB2023NBWXNB[W[O[YR 0
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10 zltr₃δ₃stBsγlδOpowγrγαBhsu−hlUBultr₃violγtBphotoαγtγctorsBwithBcholinγBchloriαγBδorBsurδ₃cγB
p₃ssiv₃tionB₃nαBch₃rπγBtr₃nsportBrγπul₃tionPB 0

9 rorpholoπyOhontrollγαBV₃porOuh₃sγBs₃nowirγBlrowthBwithBwuααlγsαγnâ��uoppγrBqγ₃αBgromiαγB
uγrovskitγPB 0

8 nnαirγctBg₃nαπ₃pBjmissionBoδBthγBrγt₃lBm₃liαγBuγrovskitγBkfu−nUB₃tBqowByγmpγr₃turγsPBUZRWOUZSR 0

7 nmp₃ctBoδBorπ₃nicâ��inorπ₃nicBw₃vγδunctionBαγloc₃liz₃tionBonBthγBγlγctronicB₃nαBoptic₃lBpropγrtiγsBoδB
onγOαimγnsion₃lBhy−riαBpγrovskitγsPB 0

6 hontroll₃−lγByr₃nsδorm₃tionBoδBTiBuγrovskitγBδorBrultiδunction₃lBxγnsinπBuropγrtiγsPB 0

5 xpinOklipBw₃m₃nBxc₃ttγrinπBonBjlγctronsB₃nαBmolγsBinBywoOiimγnsion₃lBJujfKBTBu−nBVBuγrovskitγsPB 0

4 uγrovskitγBqiπhtOjmittinπBiioαγsPB2023NBWUOYS 0

3 my−riαBcompositγsBδorBoptoγlγctronicsPB2023NBTWUOTYX 0

2 uhotonicBv₃nBαγrBW₃₃lsBintγπr₃tionBδromBTiBm₃tγri₃lsBtoBUiBn₃nomγm−r₃nγsPB 0

1 holorOxt₃−lγBywoOiimγnsion₃lByinOg₃sγαBuγrovskitγBqiπhtOjmittinπBiioαγs]Bu₃ssiv₃tionBjδδγctsBoδB
iiphγnylphosphinγBtxiαγBiγriv₃tivγsPB 0
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