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227 RγviγwcFyγrovskitγFyhotovolt−iαsTF2020RF[YS]Y

226 uoα−lFstruαturγFβγtγrmin−tionFusinπFtot−lFsα−ttγrinπFβ−t−TF2021RF

225 yγrovskitγFzu−ntumFmotsFk−sγβFuiπhtSnmittinπFmioβγsTF2020RFWV_SWYa

224 ’“nmFmiαrosαopyFrγvγ−lsFinSsituFphotoluminγsαγnαγFpropγrtiγsFoδFsinπlγFn−nostruαturγsFinFβγnsγlyF
pγrovskitγFthinFδilmsTF2021RFXbRFZVV[WSZVV]V

223 “hγorγtiα−lFinvγstiπ−tionFoδFthγFstruαtur−lRFγl−stiαRFγlγαtroniαRF−nβFβiγlγαtriαFpropγrtiγsFoδF
−lk−liSmγt−lSb−sγβFbismuthFtγrn−ryFαh−lαoπγniβγsTF2020RFZRF 4

222 xnSwirγF−xi−lFpγrovskitγFhγtγrostruαturγsFδorFmonolithiαFβu−lSw−vγlγnπthFl−sγrTF2022RFbXRFWV]__a 3

221 qybriβForπ−niαSinorπ−niαF−αiβFα−t−lystscF“hγFγδδγαtFoδF−αtivγFsitγsFloα−liz−tionFonFα−t−lytiαF
αh−r−αtγristiαsFinFthγFproαγssγsFoδF−lαoholsMFγthγriδiα−tionTFjFrγviγwTF[WbX]

220 yγrovskitγsFnn−blγβFqiπhlyF’γnsitivγF−nβFo−stFyhotoβγtγαtorsTF2022RFYaYSZVb

219 uiπhtFm−n−πγmγntFwithFqu−ntumFn−nostruαturγβFβotsSinShostFsγmiαonβuαtorsTF2021RFWVRFXYW 1

218 olγxiblγFyhotoβγtγαtorsFk−sγβFonFjllS’olutionSyroαγssγβFluFnlγαtroβγsF−nβFrn’γFw−noδl−kγsFwithF
qiπhF’t−bilitiγsTFXWVaX]W 5

217 nmγrπinπF“r−nsistorFjppliα−tionsFnn−blγβFbyFq−liβγFyγrovskitγsTF 3

216 yh−sγSyurγFzu−siSXmFyγrovskitγFbyFyroton−tionFoδFwγutr−lFjminγTF2021RFWXRFWWYXYSWWYXb 1

215 yγrovskitγFuiπhtFSFnmittinπFmioβγF“γαhnoloπiγsTF2022RFYZ[SYaW

214 ’tr−inFnnπinγγrinπFδorF“−ilorγβFl−rriγrF“r−nsportF−nβF“hγrmoγlγαtriαFyγrδorm−nαγFinFvixγβFq−liβγF
yγrovskitγsFlsybNrWâ��xkrxOYTF 4

213 jmpliδiγβF’pont−nγousFnmissionFinFlowFβimγnsion−lFlγ−βFh−liβγFpγrovskitγscFjnFovγrviγwTF2021RFWXRFWVVWW[ 0

212 mγvγlopinπFsust−in−blγRFhiπhSpγrδorm−nαγFpγrovskitγsFinFphotoα−t−lysiscFβγsiπnFstr−tγπiγsF−nβF
−ppliα−tionsTF2021RF 10

211 myn−miαsFoδFphotoαonvγrsionFproαγssγscFthγFγnγrπγtiαFαostFoδFliδγtimγFπ−inFinFphotosynthγtiαF−nβF
photovolt−iαFsystγmsTF2021RF[VRFWYY_XSWYZVb 1

210 yrγαursorFsolutionSβγpγnβγntFsγαonβ−ryFph−sγFβγδγαtsFinFlsybkrYFsinπlγFαryst−lFπrownFbyFinvγrsγF
tγmpγr−turγFαryst−lliz−tionTF2021RFbRFX__WaSX__X] 2
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209 jtomistiαForiπinFoδFl−ttiαγFsoδtnγssF−nβFitsFimp−αtFonFstruαtur−lF−nβFα−rriγrFβyn−miαsFinFthrγγF
βimγnsion−lFpγrovskitγsTF 2

208 miαy−n−miβγSpγrovskitγsF−tFthγFγβπγFoδFβγnsγFhybriβForπ−niαâ��inorπ−niαFm−tγri−lsTF2022RFZ[[RFXWZYY_ 2

207 nxplorinπFthγFstruαtur−lRFγlγαtroniαF−nβFoptiα−lFpropγrtiγsFoδFv−α−nαySorβγrγβFβoublγFpγrovskitγsF
lsX“ljs ]FN FfFrRFkrRFllOFb−sγβFonFδirstSprinαiplγsTF2022RFZX_RFWX_bW_ 4

206 nnh−nαγβFδiγlβFγmissionFpropγrtiγsFoδFlsybkrYFδilmsFbyFthγrm−lF−nnγ−linπF−nβFsurδ−αγF
δunαtion−liz−tionFwithFboronFnitriβγTF2022RF[_aRFW[XWW] 4

205 jFv’vFXmFRuββlγsβγnFyoppγrFpγrovskitγFphotoβγtγαtorFδorFvisiblγFliπhtFαommuniα−tionTF2020RF

204 nδδγαtFoδFroβinγFxαt−hγβr−lFRot−tionsFonFmipolγFxrβγrinπFinFxrπ−niαâ��rnorπ−niαFqybriβFyγrovskitγF
lqYwqYybrYTF2022RFWX]RF__bS_a[ 0

203 “hγFoptoγlγαtroniαFpropγrtiγsFimprovγmγntFoδFβoublγFpγrovskitγsFls’nrFbyF−nioniαFβopinπFNoOTTF
2022RFWXRFbY[ 0

202 rntroβuαtionFtoFαompounβFsγmiαonβuαtorFn−noαryst−lsF−nβFthγirF−ppliα−tionsTF2022RFWSZ] 0

201 jppliα−tionFoδFα−rotγnoiβsFinFsust−in−blγFγnγrπyF−nβFπrγγnFγlγαtroniαsTF2022RFYRFWYZWSWY[a 2

200 “opS’γγβF’olutionSk−sγβFprowthFoδFyγrovskitγFlsYkiXrbF’inπlγFlryst−lFδorFqiπhFyγrδorm−nαγF Sr−yF
mγtγαtionTF 3

199 “un−blγFγnπinγγrinπFoδFphotoSF−nβFγlγαtroSinβuαγβFα−rriγrFβyn−miαsFinFpγrovskitγFphotoγlγαtroniαF
βγviαγsTFW 2

198 mγvγlopmγntF−nβFyrospγαtsFoδFq−liβγFyγrovskitγF’inπlγFlryst−lFoilmsTFXWVVbaV 1

197 RγαγntFjβv−nαγsFoδFvonolithiαFjllSyγrovskitγF“−nβγmF’ol−rFlγllscForomFv−tγri−lsFtoFmγviαγsTF 1

196 xrπ−niαFmolγαul−rFβyn−miαsF−nβFαh−rπγSα−rriγrFliδγtimγFinFlγ−βFioβiβγFpγrovskitγFvjybrTTF2022RFWWbRF 0

195 ’tuβyFonFthγFh−liβγFγδδγαtFoδFvjZyb ]´•XqXxFhybriβFpγrovskitγsFâ��ForomFthγrmoαhromiαFpropγrtiγsF
toFpr−αtiα−lFβγploymγntFδorFsm−rtFwinβowsTF2022RFXYRFWVV]XZ 1

194 rmiβ−zoliumSb−sγβFioniαFliquiβFδorFst−blγF−nβFhiπhlyFγδδiαiγntFbl−αkSph−sγFδorm−miβiniumSb−sγβF
pγrovskitγFsol−rFαγllTF2022RFZYZRFWYZ_[b 1

193 jFsimplγRFlowSαostFmoβiδiγβFβropSα−stinπFmγthoβFtoFβγvγlopFhiπhSqu−lityFlqYwqYybrYFpγrovskitγF
thinFδilmsTF2022RF]YVRFZWY]_a 2

192 ’tuβyFoδFjnnihil−tionFyhotonFy−irFloinαiβγnαγF“imγFRγsolutionF”sinπFyromptFyhotonFnmissionsFinF
wγwFyγrovskitγFkulkFlryst−lsTF2022RFWSW 0

(2022-)
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191 v−πnγtismFinF−FXmFqybriβFRuββlγsβγnSyoppγrFyγrovskitγFthrouπhFlh−rπγFRγβistributionFmrivγnFbyF
−nFxrπ−niαFounαtion−lF’p−αγrTTF2022RFWZV]SWZW[ 1

190 â��’γlδStr−ppinπâ��FinFsol−rFαγllFhybriβFinorπ−niαSorπ−niαFpγrovskitγF−bsorbγrsTF2022RFX]RFWVWYaV 0

189 “hγFstruαtur−lFαomplγxityFoδFpγrovskitγsTTF2022RF 0

188 vγαh−noαhγmiα−llyFsynthγsisγβFβiαy−n−miβγFhybriβForπ−niαSinorπ−niαFpγrovskitγsRF−nβFthγirF
mγltSquγnαhγβFπl−ssγsTTF2022RF

187 ’pr−yFβγpositγβFpolyαryst−llinγFvjybkrFthiαkFδilmsFδorFholγStr−nsportSm−tγri−lFδrγγFsol−rFαγllsTTF
2022RF

186 voβγlinπF−n−lysisFoδFthγFπrowthFoδF−FαubiαFαryst−lFinF−FδinitγFsp−αγTTF2022RF

185 “−nt−lumFxxiβγF−sF−nFnδδiαiγntFjltγrn−tivγFnlγαtronF“r−nsportinπFu−yγrFδorFyγrovskitγF’ol−rFlγllsTTF
2022RFWXRF 0

184 rntγrmγβi−tγFph−sγFγnπinγγrinπFoδFh−liβγFpγrovskitγsFδorFphotovolt−iαsTF2022RF]RFYW[SYYb 12

183 lolloiβ−lSjumSprownFqybriβF’hγllsFwuαlγ−tγFvi−F−Fuiπ−nβSyrγαursorFlomplγxTTF2022RF 0

182 ’truαtur−lRFnlγαtriα−lF−nβFxptiα−lFyropγrtiγsFoδFyyrroloµWRXSäµWR_äFyhγn−nthrolinγSk−sγβFxrπ−niαF
’γmiαonβuαtorsTTF2022RFW[RF 0

181 ’hortFyhotoluminγsαγnαγFuiδγtimγsFuinkγβFtoFlryst−llitγFmimγnsionsRFlonnγαtivityRF−nβFyγrovskitγF
lryst−lFyh−sγsTTF2022RFWX]RFYZ]]SYZ_Z 2

180 mimγnsion−lFhγtγrojunαtionFβγsiπncF“hγFrisinπFst−rFoδFXmFbismuthSb−sγβFn−nostruαturγβF
photoα−t−lystsFδorFsol−rStoSαhγmiα−lFαonvγrsionTFW 3

179 qiπhFnδδiαiγnαyFyγrovskitγF’ol−rFlγllsFnmployinπFzu−siSXmFRuββlγsβγnSyoppγrUmionSs−αobsonF
qγtγrojunαtionsTFXXVVVXZ 3

178 yolyαryst−llinγFoorm−miβiniumFuγ−βFkromiβγF Sr−yFmγtγαtorsTF2022RFWXRFXVWY 1

177 lombininπFyγrovskitγsF−nβFzu−ntumFmotscF’ynthγsisRFlh−r−αtγriz−tionRF−nβFjppliα−tionsFinF’ol−rF
lγllsRFunmsRF−nβFyhotoβγtγαtorsTFXWVX[]] 7

176 Rγ−αtionFvγαh−nismFoδFyhotoα−t−lytiαFqyβroπγnFyroβuαtionF−tF—−tγrU“inFq−liβγFyγrovskitγF
rntγrδ−αγsTF2022RF_RFWYVaSWYW[ 5

175 jααγlγr−tγβFsαrγγninπFoδFδunαtion−lF−tomiαFimpuritiγsFinFh−liβγFpγrovskitγsFusinπFhiπhSthrouπhputF
αomput−tionsF−nβFm−αhinγFlγ−rninπTFW 1

174 rnF’ituFprowthFvγαh−nismFδorFqiπhSzu−lityFqybriβFyγrovskitγF’inπlγSlryst−lF“hinFoilmsFwithFqiπhF
jrγ−FtoF“hiαknγssFR−tiocFuookinπFδorFthγF’wγγtF’potTTF2022RFγXWVZ_aa 2
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173 qybriβFxrπ−niαSrnorπ−niαFyγrovskitγFq−liβγFv−tγri−lsFδorFyhotovolt−iαsFtow−rβsF“hγirF
lommγrαi−liz−tionTTF2022RFWZRF 1

172 zu−βruplγSl−tionF—iβγSk−nβπ−pFyγrovskitγF’ol−rFlγllsFwithFnnh−nαγβF“hγrm−lF’t−bilityFnn−blγβF
byF–−αuumFmγpositionTTF2022RF_RFWY[[SWY]Y 7

171 ’truαtur−lFph−sγFtr−nsitionsF−nβFm−πnγtiαFsupγrγxαh−nπγFinFvjπoFpγrovskitγsF−tFhiπhFprγssurγTTF
2022RF

170 qiγr−rαhiα−llyFxrβγrγβFyγrovskitγsFwithFqiπhFyhotoSnlγαtroniαF−nβFnnvironmγnt−lF’t−bilityFvi−F
w−noimprintinπFpuiβγβFkloαkFlopolymγrF’γlδSjssγmblyTFXXVVVaX 3

169 “r−nsvγrs−lFq−liβγFvotionFrntγnsiδiγsFk−nβS“oSk−nβF“r−nsitionsFinFq−liβγFyγrovskitγsTTF2022RFγXXVV_V] 2

168 yroπrγssF−nβFαh−llγnπγsFinFl−yγrγβFtwoSβimγnsion−lFhybriβFpγrovskitγsTTF2022RF 0

167 Rγvγ−linπFstruαtur−lRFγl−stiαRFγlγαtroniαF−nβFoptiα−lFpropγrtiγsFoδFpotγnti−lFpγrovskitγsFtXluki ]F
N fkrRFllOFb−sγβFonFδirstSprinαiplγsTF2022RFYWVRFWXYVZ] 1

166 ”nvγilinπFthγFw−turγFoδFuiπhtS“riππγrγβFqolγF“r−psFinFuγ−βFq−liβγFyγrovskitγscFjF’tuβyFwithF
“imγSmγpγnβγntFmγnsityFounαtion−lF“hγoryTTF2021RFWXRFWXV_[SWXVaY 1

165 ’ol−rStoSlhγmiα−lFouγlFlonvγrsionFvi−Fvγt−lFq−liβγFyγrovskitγF’ol−rSmrivγnFnlγαtroα−t−lysisTTF2021RFX[SZW 2

164 olγxiblγF’nxFxptoγlγαtroniαFvγmoryFk−sγβFonFuiπhtSmγpγnβγntFroniαFviπr−tionFinF
RuββlγsβγnSyoppγrFyγrovskitγTTF2021RF 2

163 wonmonotoniαFyhotost−bilityFoδFkjvjybrFqomoloπousFu−yγrγβFyγrovskitγsTTF2021RF 1

162 mγtγαtinπFionizinπFr−βi−tionFusinπFh−liβγFpγrovskitγFsγmiαonβuαtorsFproαγssγβFthrouπhFsolutionF
−nβF−ltγrn−tivγFmγthoβsTF2022RFW]RFWZSX] 22

161 “hγFδirstFprinαiplγFstuβyFoδFstruαtur−lRFmγαh−niα−lRFγlγαtroniαF−nβFoptiα−lFpropγrtiγsFoδFβoublγFh−liβγF
pγrovskitγFtXkr]FNkFfF“iRFZrF−nβFqδOTF

160 RγαγntFyroπrγssFoδFlritiα−lFrntγrδ−αγFnnπinγγrinπFδorFqiπhlyFnδδiαiγntF−nβF’t−blγFyγrovskitγF’ol−rF
lγllsTF2022RFWXRFXWVX_YV 17

159
misαovγryFoδFuγ−βSorγγFyγrovskitγsFδorFqiπhSyγrδorm−nαγF’ol−rFlγllsFvi−Fv−αhinγFuγ−rninπcF
”ltr−bro−βb−nβFjbsorptionRFuowFR−βi−tivγFlombin−tionRF−nβFnnh−nαγβF“hγrm−lFlonβuαtivitiγsTTF
2021RFγXWVY]Za

8

158 rnvγstiπ−tionFoδFjnom−lousFyhotonFv−n−πγmγntFinFxrπ−niαFw−noFy−rtiαlγsSαo−tinπFyhotovolt−iαF
’ol−rFlγllsTFW

157 lh−rπγFRγsγrvoirsFinF−nFnxp−nβγβFq−liβγFyγrovskitγFjn−loπcFnnh−nαinπFqiπhSyrγssurγFlonβuαtivityF
throuπhFRγβoxSjαtivγFvolγαulγsTF

156 q−rvγstinπFthγF“riplγtFnxαitonsFoδFzu−siS“woSmimγnsion−lFyγrovskitγFtow−rβFqiπhlyFnδδiαiγntF—hitγF
uiπhtSnmittinπFmioβγsTTF2022RFY]_ZSY]aW
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155 nlγαtroniαFph−sγFtr−nsitionF−nβFγnh−nαγβFoptoγlγαtroniαFpγrδorm−nαγFoδFlγ−βSδrγγFh−liβγF
pγrovskitγsFjpγrYFNjFfFRbRFtOFunβγrFprγssurγTF2022RFWVY[YX 0

154 jllS–−αuumSmγpositγβFyγrovskitγF Sr−yFmγtγαtorFwithF−FRγαorβSqiπhF’γlδSyowγrγβF’γnsitivityFoδFWTXF
lFpyFαmTTF2022RF 2

153 “γmpγr−turγFγδδγαtsFonFsurδ−αγFtγxturγsFoδFlsybrkrXFδilmsFδorFpγrovskitγFsol−rFαγllsTF2022RFWXVRFW[YbVX

152 mγviαγFyhysiαsFoδF−Fvγt−lFq−liβγFyγrovskitγFmioβγcFmγαouplinπFoδFthγFkulkFδromFthγFrntγrδ−αγTF2022RF
WX]RF]abXS]bVY 1

151 lh−rπγFRγsγrvoirsFinF−nFnxp−nβγβFq−liβγFyγrovskitγFjn−loπcFnnh−nαinπFqiπhSyrγssurγFlonβuαtivityF
throuπhFRγβoxSjαtivγFvolγαulγsTTF2022RF 2

150 ’urδ−αγFy−ssiv−tionF−nβFnnγrπγtiαFvoβiδiα−tionF’upprγssFwonr−βi−tivγFRγαombin−tionFinFyγrovskitγF
’ol−rFlγllsTTF2022RFWZRFWVa 5

149 m−t−ü’hγγtüWTymoTF2020RF

148 yrobinπFthγFmisorβγrFrnsiβγFthγFlubiαF”nitFlγllFoδFq−liβγFyγrovskitγsFδromFoirstSyrinαiplγsTTF2022RF 2

147 lqYwqYQF−nβFybFrmmobiliz−tionF“hrouπhFybrXFkinβinπFbyFxrπ−niαFvolγαulγFmopinπFδorF
qomoπγnγousFxrπ−nomγt−lFq−liβγFyγrovskitγFoilmsTF

146 yγrδorm−nαγFγnh−nαγmγntFoδF−FsγlδSpowγrγβFim−πinπFlsybkrYFphotoβγtγαtorFbyFtuninπFthγFtr−pF
γδδγαtsFoδFα−rriγrsTF 2

145 nδδγαtFoδFβopinπFtit−niumFionsFonFsγmiSαonβuαtinπFbγh−viorRFphotovolt−iαRF−nβFthγrmoγlγαtriαF
pγrovskitγStypγFoxiβγsF–’αFWâ��xF“iFxFxFYFcFjbSinitoFstuβyTF 1

144 R−shb−F−nβFmrγssγlh−usFγδδγαtsFinFtwoSβimγnsion−lFybSrSb−sγβFpγrovskitγsTF2022RFWV[RF 0

143 yγrovskitγF’inπlγSlryst−lF’ol−rFlγllscFjβv−nαγsF−nβFlh−llγnπγsTF 3

142 yrospγαtFoδF’nxXFnlγαtronF“r−nsportFu−yγrFmγpositγβFbyF”ltr−soniαF’pr−yinπTF2022RFW[RFYXWW 0

141 “ow−rβFlontinuousS—−vγFyumpγβFvγt−lFq−liβγFyγrovskitγFu−sγrscF’tr−tγπiγsF−nβFlh−llγnπγsTTF
2022RF 2

140 “γr−hγrtzFtγrrFγδδγαtFinF−Fmγthyl−mmoniumFlγ−βFbromiβγFpγrovskitγFαryst−lTF2022RFWV[RF

139 k−siαFunβγrst−nβinπFoδFpγrovskitγFsol−rFαγllsF−nβFp−ssiv−tionFmγαh−nismTF2022RFWXRFV[[YV_ 1

138 vorpholoπiα−lF−nβFδunαtion−lFαh−r−αtγriz−tionsFoδF’nxXFγlγαtronFγxtr−αtionFl−yγrFonFtr−nsp−rγntF
αonβuαtivγFoxiβγsFinFlγ−βSh−liβγFpγrovskitγFsol−rFαγllsTF2022RFWXVRFWbW]VZ

Citation Report

52



137 rnsiπhtsFonFstruαtur−lRFγl−stiαRFγlγαtroniαF−nβFoptiα−lFpropγrtiγsFoδFβoublγSpγrovskitγFh−liβγsF
RbXluki ]FN fkrRFllOTF2022RFW]_RFWWV_bW 1

136 q−loπγnFsubstitutionF−ssistγβFmoβiδiα−tionFonFph−sγFtr−nsitionFpointF−nβFb−nβFπ−pFoδFNmk”OFyb YF
N FfFllRFkrRFrOTF2022RFWXYWba

135 yhotoniαFNαomput−tion−lOFmγmoriγscFtun−blγFn−nophotoniαsFδorFβ−t−Fstor−πγF−nβFαomputinπTF2022RF 5

134 ’urδ−αγFrntγr−αtionsFoδFxxyπγnF’uδδiαγFtoFySmopγFthγFq−liβγFyγrovskitγsTFXXVV[]b

133 voβγlinπFR−βi−tionFm−m−πγFinFv−tγri−lsFRγlγv−ntFδorFnxplor−tionF−nβF’γttlγmγntFonFthγFvoonTF

132 ’olutionSproαγssγβFpγrovskitγFαryst−lsFδorFγlγαtroniαscFvovinπFδorw−rβTF2022RF[RFW_VVSW_YY 1

131 voβγllinπFrntγrδ−αγsFinF“hinSoilmFyhotovolt−iαFmγviαγsTFWVRF

130 uowStγmpγr−turγRFsα−l−blγRFrγ−αtivγFβγpositionFoδFtinFoxiβγFδorFpγrovskitγFsol−rFαγllsTTF
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63 “uninπFoδFb−nβFπ−pFbyFv−ri−tionFoδFh−liβγFionsFinFtXlu’b ]FN FfFllRFkrRFrOFδorFsol−rFαγllsF−nβF
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’inπlγFlryst−lsTF 0
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36 ”nβγrst−nβinπFthγFyotγnti−lFoδFuiπhtFjbsorptionFinFmotsSinSqostF’γmiαonβuαtorsTF 0

35 uγ−βSδrγγFh−liβγFpγrovskitγsTF2023RFWa_SXY_ 0

34 lh−llγnπγsFinFthγFβγvγlopmγntFoδFmγt−lSh−liβγFpγrovskitγFsinπlγFαryst−lFsol−rFαγllsTF 0

33 yol−ronFst−tγsFoδFthγFδullSαonδiπur−tionFβγδγαtsFinFmγt−lFh−liβγFpγrovskitγsTF2023RFY[RFWX[_VX 0

32 rnsiπhtFintoFstruαturγFβγδγαtsFinFhiπhSpγrδorm−nαγFpγrovskitγFsol−rFαγllsTF2023RF[_VRFXYYVWW 0

31 qiπhSmobilityFγlγαtrolytγSπ−tγβFpγrovskitγFtr−nsistorsFonFδlγxiblγFpl−stiαFsubstr−tγFvi−Fintγrδ−αγF−nβF
αompositionFγnπinγγrinπTF2023RF]XYRFW[]baZ 0

30 olγxiblγFlsybllYFinorπ−niαFpγrovskitγFthinSδilmFβγtγαtorsFδorFrγ−lStimγFmonitorinπFinF
protonthγr−pyTFWWRF 0
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29 nnh−nαγmγntFinFyowγrFlonvγrsionFnδδiαiγnαyFoδFyγrovskitγF’ol−rFlγllsFbyFRγβuαγβFwonSR−βi−tivγF
Rγαombin−tionF”sinπF−FkrijFlWVSvixγβFynmx“cy’’FqolγF“r−nsportFu−yγrTF2023RFW[RF__X 0

28 yγrovskitγFv−tγri−lsFδorFqyβroπγnFyroβuαtionTF2023RF[YbS[_Y 0

27 ”ltr−δ−stFphotoinβuαγβFα−rriγrFβyn−miαsFinFsinπlγFαryst−llinγFpγrovskitγFδilmsTF2023RFWWRFY_Y]SY_ZX 0

26 ’tuβyFonFlowFhyβrost−tiαFprγssurγSβγpγnβγntFoptoγlγαtroniαRFmγαh−niα−lRF−nβF−nisotropiαF
propγrtiγsFoδFhγ−vyFth−lliumFpγrovskitγsF“lyb YFN FfFllRFkrOTF2023RFYaRFXVV_SXVW_ 0

25 RγviγwFoδFmγδγαtFy−ssiv−tionFδorFwixxSk−sγβFrnvγrtγβFyγrovskitγF’ol−rFlγllsTF2023RF]RFXVbaSXWXW 0

24 RγαγntFβγvγlopmγntsFinFlγ−βSδrγγFbismuthSb−sγβFh−liβγFpγrovskitγFn−nom−tγri−lsFδorF
hγtγroπγnγousFphotoα−t−lysisFunβγrFvisiblγFliπhtTF2023RFW[RF[[baS[]XX 0

23 Rγ−lStimγFobsγrv−tionFoδFthγFbuilβupFoδFpol−ronFinF˛–SojybrYTF2023RFWZRF 0

22 qiπhSthrouπhputFsαrγγninπFoδFhybriβFqu−tγrn−ryFh−liβγFpγrovskitγsFδorFoptoγlγαtroniαsTF2023RFWWRF]Z][S]Z_Y 0

21 xpγr−tion−lFst−bilityFstuβyFoδFholγFtr−nsportSδrγγFpγrovskitγFsol−rFαγllsFusinπFlithiumFδluoriβγFinF
γlγαtronFtr−nsportFl−yγrTF2023RFYZRF 0

20 lubiαForFwotFlubiαhFlombinγβFnxpγrimγnt−lF−nβFlomput−tion−lFrnvγstiπ−tionFoδFthγF’hortSR−nπγF
xrβγrFoδF“inFq−liβγFyγrovskitγsTF2023RFWZRFXW_aSXWa] 0

19 qiπhlyFbriπhtF−nβFst−blγFsinπlγSαryst−lFpγrovskitγFliπhtSγmittinπFβioβγsTF 0

18 rm−πinπFthγF“γr−hγrtzFw−nosα−lγFlonβuαtivityFoδFyolyαryst−llinγFlsybkrYFyγrovskitγF“hinFoilmsTF
2023RFXYRFXV_ZSXVaV 0

17 xptiα−lFw−vγπuiβγFinFαurvγβF−nβFwγlβγβFpγrovskitγFn−nowirγsTF 0

16 yrγαisγFmoβul−tionFstr−tγπiγsFoδFXmUYmFpγrovskitγFhγtγrojunαtionsFinFγδδiαiγntF−nβFst−blγFsol−rF
αγllsTF2023RF[bRFZWXaSZWZW 0

15 Rot−tion−lFmyn−miαsFoδFxrπ−niαFl−tionsFinFoorm−miβiniumFuγ−βFroβiβγFyγrovskitγsTF2023RFWZRFX_aZSX_bW 0

14 voβul−tionFoδFphotoluminγsαγnαγFintγnsityFbyFsurδ−αγFβγδγαtsFoδFvjybkrYFαryst−lsTF2023RFWYaRFWWY[]W 0

13 oluxS−ssistγβFpolytypismFinFthγFµw−Xlläp−zXFhγtγrol−yγrγβFs−ltSinαlusionFαh−lαoπγniβγFδ−milyTF2023
RFX[RFXYV_SXYWX 0

12 yhotoγlγαtroαhγmiα−llyFrnβuαγβFlxXFRγβuαtionF”sinπFq−liβγS“un−blγFuγ−βSorγγFyγrovskitγsTF2023RF
]RFY[]]SY[_a 0
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11 yh−sγFtr−nsitionRFoptiα−lRF−nβFγl−stiαFpropγrtiγsFoδF−FnγwFhybriβForπ−niαâ��inorπ−niαFpγrovskitγcF
µNROSNQOSYS−minoquinuαliβinγätrYTF2023RFWWRFVYWWWV 0

10 ’nSk−sγβF’γlδSyowγrγβF”ltr−δ−stFyγrovskitγFyhotoβγtγαtorsFwithFqiπhlyFlryst−llinγFxrβγrFδorF
olγxiblγFrm−πinπFjppliα−tionsTFXYVVXaX 0

9 yinFholγFδrγγFXmFRuββlγsβγnSyoppγrFyγrovskitγFl−yγrFwithFαlosγβFp−αkγβFl−rπγFαryst−llinγFπr−insRF
suit−blγFδorFδ−stFrγsponsγF−nβFhiπhFsγnsitivγFv’vFphotoβγtγαtionTF 0

8 “ow−rβF−Fmi−πnostiαFvγthoβFδorFnδδiαiγntFyγrovskitγF’ol−rFlγllsFk−sγβFonFnquiv−lγntFlirαuitF
y−r−mγtγrsTF2023RFWX_RF[]]YS[]_[ 1

7 Rγvγ−linπF”ltr−δ−stFl−rriγrFmyn−miαsFoδFqybriβFyγrovskitγsF−tF–−riousF’t−πγsFoδFwuαlγ−tionF−nβF
prowthFtinγtiαsTFXXVWaYX 0

6 jllSinorπ−niαFlγ−βFh−liβγFpγrovskitγFn−noαryst−lsF−ppliγβFinF−βv−nαγβFβispl−yFβγviαγsTF 0

5 nluαiβ−tinπFthγFRolγFoδFlont−αtSrnβuαγβFp−pF’t−tγsF−nβFy−ssiv−tionFvolγαulγsF−tFyγrovskitγUvγt−lF
lont−αtsTF 0

4 krSrForβγrγβFlsybkrXrFpγrovskitγFsinπlγFαryst−lFtow−rβFγxtrγmγlyFhiπhFmobilityTF2023RF 0

3 ’inπlγSlryst−lFq−liβγFyγrovskitγsFδorF“r−nsistorFjppliα−tionsTF2023RFX][SXb] 0

2 kuriγβFrntγrδ−αγFmiγlγαtriαFu−yγrFnnπinγγrinπFδorFqiπhlyFnδδiαiγntF−nβF’t−blγFrnvγrtγβFyγrovskitγF
’ol−rFlγllsF−nβFvoβulγsTF 0

1 nxplorinπFyyrroloSyhγn−nthrolinγsF−sF’γmiαonβuαtorsFδorFyotγnti−lFrmplγmγnt−tionFinFxrπ−niαF
nlγαtroniαsTF2023RFW]RFYY]] 0
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