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73 SurfaceMlatticeMengineeringMthroughMthreeddimensionalMleadMiodideMperovskitoidMforM
highdperformanceMperovskiteMsolarMcellseMCheMcM2021cMncMnnkdnol 16.2 18

72 ₃ighdperformanceMmethylammoniumdfreeMidealdbanddgapMperovskiteMsolarMcellseMMattercM2021cMkcMhjmldhjnm12.7 23

71 SMxRTMPerovskiteM₂rowthqMEnablingMaMLargerMRangeMofMProcessMzonditionseMACSnEnergynLetterscM
2021cMmcMmlgdmlo 20.1 4

70 TowardMScalableMPerovskiteMSolarMModulesMUsingMyladeMzoatingMandMRapidMThermalMProcessingeMACSn
AppliednEnergynMaterialscM2020cMjcMjnhkdjnig 6.1 26

69 FabricationMofMflexibleMperovskiteMsolarMcellsMviaMrapidMthermalMannealingeMMaterialsnLetterscM2020cM
inmcMhioihl 3.3 7

68 ₃ighlyMEfficientMPerovskiteMSolarMModulesMbyMScalableMFabricationMandMαnterconnectionM
OptimizationeMACSnEnergynLetterscM2018cMjcMjiidjio 20.1 111

67 ScalableMfabricationMofMperovskiteMsolarMcellseMNaturenReviewsnMaterialscM2018cMjcM 73.3 532

66 EffectMofMnondstoichiometricMsolutionMchemistryMonMimprovingMtheMperformanceMofMwidedbandgapM
perovskiteMsolarMcellseMMaterialsnTodaynEnergycM2018cMncMijidijo 7 26

65 PerovskiteMSolarMzellsqMStableMFormamidiniumdyasedMPerovskiteMSolarMzellsMviaMαnMSituM₂rainM
EncapsulationMVxdveMEnergyMMatereMiifighoWeMAdvancednEnergynMaterialscM2018cMocMhonghgh 21.8 1

64 –ivalentMxnionicM–opingMinMPerovskiteMSolarMzellsMforMEnhancedMzhemicalMStabilityeMAdvancedn
MaterialscM2018cMjgcMehoggpnj 24 39

63 UltrafastMαmagingMofMzarrierMTransportMacrossM₂rainMyoundariesMinM₃ybridMPerovskiteMThinMFilmseMACSn
EnergynLetterscM2018cMjcMhkgidhkgo 20.1 42

62 StableMFormamidiniumdyasedMPerovskiteMSolarMzellsMviaMαnMSituM₂rainMEncapsulationeMAdvancedn
EnergynMaterialscM2018cMocMhoggiji 21.8 59

61 TopMandMbottomMsurfacesMlimitMcarrierMlifetimeMinMleadMiodideMperovskiteMfilmseMNaturenEnergycM2017cM
icM 62.3 275

60 ElectronicMandMMorphologicalMαnhomogeneitiesMinMPristineMandM–eterioratedMPerovskiteMPhotovoltaicM
FilmseMNanonLetterscM2017cMhncMhnpmdhogh 11.5 22

59 –oMgrainMboundariesMdominateMnondradiativeMrecombinationMinMz₃N₃PbαMperovskiteMthinMfilmsveM
PhysicalnChemistrynChemicalnPhysicscM2017cMhpcMlgkjdlglg 3.6 141

58 ElectrochemicalMimpedanceManalysisMofMperovskitedelectrolyteMinterfaceseMChemicalnCommunicationscM
2017cMljcMikmndikng 5.8 31

57 ExtrinsicMionMmigrationMinMperovskiteMsolarMcellseMEnergynandnEnvironmentalnSciencecM2017cMhgcMhijkdhiki 35.4 336
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56 jggSMEnhancementMofMzarrierMMobilityMinMUniaxialdOrientedMPerovskiteMFilmsMFormedMbyM
TopotacticdOrientedMxttachmenteMAdvancednMaterialscM2017cMipcMhmgmojh 24 101

55 LongdrangeMhotdcarrierMtransportMinMhybridMperovskitesMvisualizedMbyMultrafastMmicroscopyeMSciencecM
2017cMjlmcMlpdmi 33.3 315

54 ₃ighdPerformanceMFormamidiniumdyasedMPerovskiteMSolarMzellsMviaMMicrostructuredMediatedM˛·dtod˛–M
PhaseMTransformationeMChemistrynofnMaterialscM2017cMipcMjikmdjilg 9.6 79

53 PerovskiteMinkMwithMwideMprocessingMwindowMforMscalableMhighdefficiencyMsolarMcellseMNaturenEnergycM
2017cMicM 62.3 398

52 –eterminationMofMtheMTrueMLateralM₂rainMSizeMinMOrganicdαnorganicM₃alideMPerovskiteMThinMFilmseMACSn
AppliednMaterialsnuamp;nInterfacescM2017cMpcMjjlmldjjlng 9.5 12

51 αnMsituMinvestigationMofMhalideMincorporationMintoMperovskiteMsolarMcellseMMRSnCommunicationscM2017cM
ncMlnldloi 2.7 6

50 xcidMxdditivesMEnhancingMtheMzonductivityMofMSpirodOMeTx–MTowardM₃ighdEfficiencyMandM
₃ysteresisdLessMPlanarMPerovskiteMSolarMzellseMAdvancednEnergynMaterialscM2017cMncMhmghklh 21.8 90

49 αmpactMofMgrainMboundariesMonMefficiencyMandMstabilityMofMorganicdinorganicMtrihalideMperovskiteseM
NaturenCommunicationscM2017cMocMiijg 17.4 166

48 ₂raindSizedLimitedMMobilityMinMMethylammoniumMLeadMαodideMPerovskiteMThinMFilmseMACSnEnergyn
LetterscM2016cMhcMlmhdlml 20.1 141

47 zooperativeMtinMoxideMfullereneMelectronMselectiveMlayersMforMhighdperformanceMplanarMperovskiteM
solarMcellseMJournalnofnMaterialsnChemistrynAcM2016cMkcMhkinmdhkioj 13 178

46 LargeMpolarizationddependentMexcitonMopticalMStarkMeffectMinMleadMiodideMperovskiteseMNaturen
CommunicationscM2016cMncMhimhj 17.4 72

45 TheMzontrollingMMechanismMforMPotentialMLossMinMz₃jN₃jPbyrjM₃ybridMSolarMzellseMACSnEnergyn
LetterscM2016cMhcMkikdkjg 20.1 70

44 ElectrondRotorMαnteractionMinMOrganicdαnorganicMLeadMαodideMPerovskitesM–iscoveredMbyMαsotopeM
EffectseMJournalnofnPhysicalnChemistrynLetterscM2016cMncMionpdon 6.4 69

43 FacileMfabricationMofMlargedgrainMz₃jN₃jPbαjdxyrxMfilmsMforMhighdefficiencyMsolarMcellsMviaM
z₃jN₃jyrdselectiveMOstwaldMripeningeMNaturenCommunicationscM2016cMncMhijgl 17.4 358

42 zhargeMTransferM–ynamicsMbetweenMzarbonMNanotubesMandM₃ybridMOrganicMMetalM₃alideMPerovskiteM
FilmseMJournalnofnPhysicalnChemistrynLetterscM2016cMncMkhodil 6.4 69

41 OriginMofMδdVM₃ysteresisMinMPerovskiteMSolarMzellseMJournalnofnPhysicalnChemistrynLetterscM2016cMncMpgldhn 6.4 530

40 PlanarMversusMmesoscopicMperovskiteMmicrostructuresqMTheMinfluenceMofMz₃jN₃jPbαjMmorphologyM
onMchargeMtransportMandMrecombinationMdynamicseMNanonEnergycM2016cMiicMkjpdkli 17.1 64

39 EfficientMchargeMextractionMandMslowMrecombinationMinMorganicâ��inorganicMperovskitesMcappedMwithM
semiconductingMsingledwalledMcarbonMnanotubeseMEnergynandnEnvironmentalnSciencecM2016cMpcMhkjpdhkkp 35.4 109
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38
TransformativeMEvolutionMofMOrganoleadMTriiodideMPerovskiteMThinMFilmsMfromMStrongM
RoomdTemperatureMSolidd₂asMαnteractionMbetweenM₃Pbαjdz₃jN₃iMPrecursorMPaireMJournalnofnthen
AmericannChemicalnSocietycM2016cMhjocMnlgdj

16.4 141

37 StabilizingMPerovskiteMStructuresMbyMTuningMToleranceMFactorqMFormationMofMFormamidiniumMandM
zesiumMLeadMαodideMSoliddStateMxlloyseMChemistrynofnMaterialscM2016cMiocMiokdipi 9.6 1186

36 ManipulatingMzrystallizationMofMOrganoleadMMixedd₃alideMThinMFilmsMinMxntisolventMyathsMforM
WidedyandgapMPerovskiteMSolarMzellseMACSnAppliednMaterialsnuamp;nInterfacescM2016cMocMiijidn 9.5 72

35 xnnealingdfreeMefficientMvacuumddepositedMplanarMperovskiteMsolarMcellsMwithMevaporatedMfullerenesM
asMelectrondselectiveMlayerseMNanonEnergycM2016cMhpcMoodpn 17.1 109

34 αntercalationMcrystallizationMofMphasedpureM˛–d₃zVN₃â��Wâ��Pbαâ��MuponMmicrostructurallyMengineeredMPbαâ��M
thinMfilmsMforMplanarMperovskiteMsolarMcellseMNanoscalecM2016cMocMmimldng 7.7 33

33 –efectMToleranceMinMMethylammoniumMLeadMTriiodideMPerovskiteeMACSnEnergynLetterscM2016cMhcMjmgdjmm 20.1 357

32 ElectronMandMholeMdriftMmobilityMmeasurementsMonMmethylammoniumMleadMiodideMperovskiteMsolarM
cellseMAppliednPhysicsnLetterscM2016cMhgocMhnjlgl 3.4 51

31 PolarizationMandM–ielectricMStudyMofMMethylammoniumMLeadMαodideMThinMFilmMtoMRevealMitsM
NonferroelectricMNatureMunderMSolarMzellMOperatingMzonditionseMACSnEnergynLetterscM2016cMhcMhkidhkp 20.1 82

30 αnMsituMinvestigationMofMtheMformationMandMmetastabilityMofMformamidiniumMleadMtridiodideMperovskiteM
solarMcellseMEnergynandnEnvironmentalnSciencecM2016cMpcMijnidijoi 35.4 64

29 ExceptionalMMorphologydPreservingMEvolutionMofMFormamidiniumMLeadMTriiodideMPerovskiteMThinM
FilmsMviaMOrganicdzationM–isplacementeMJournalnofnthenAmericannChemicalnSocietycM2016cMhjocMlljldo 16.4 153

28 EffectMofMWaterMVaporcMTemperaturecMandMRapidMxnnealingMonMFormamidiniumMLeadMTriiodideM
PerovskiteMzrystallizationeMACSnEnergynLetterscM2016cMhcMhlldhmh 20.1 21

27 MultipledStageMStructureMTransformationMofMOrganicdαnorganicM₃ybridMPerovskiteMz₃jN₃jPbαjeM
PhysicalnReviewnXcM2016cMmcM 9.1 11

26 MethylammoniumMleadMiodideMgrainMboundariesMexhibitMdepthddependentMelectricalMpropertieseM
EnergynandnEnvironmentalnSciencecM2016cMpcMjmkidjmkp 35.4 42

25 ₂rowthMcontrolMofMcompactMz₃jN₃jPbαjMthinMfilmsMviaMenhancedMsoliddstateMprecursorMreactionMforM
efficientMplanarMperovskiteMsolarMcellseMJournalnofnMaterialsnChemistrynAcM2015cMjcMpikpdpilm 13 118

24 RoomdtemperatureMcrystallizationMofMhybriddperovskiteMthinMfilmsMviaMsolventâ��solventMextractionMforM
highdperformanceMsolarMcellseMJournalnofnMaterialsnChemistrynAcM2015cMjcMohnodohok 13 336

23 xMfacileMsolvothermalMgrowthMofMsingleMcrystalMmixedMhalideMperovskiteMz₃jN₃jPbVyrVhdxWzlVxWWjeM
ChemicalnCommunicationscM2015cMlhcMnoigdj 5.8 114

22 αnterfaceMbandMstructureMengineeringMbyMferroelectricMpolarizationMinMperovskiteMsolarMcellseMNanon
EnergycM2015cMhjcMloidlph 17.1 93

21 zarrierMseparationMandMtransportMinMperovskiteMsolarMcellsMstudiedMbyMnanometredscaleMprofilingMofM
electricalMpotentialeMNaturenCommunicationscM2015cMmcMojpn 17.4 172
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20 MesoporousMscaffoldsMbasedMonMTiOiMnanorodsMandMnanoparticlesMforMefficientMhybridMperovskiteM
solarMcellseMJournalnofnMaterialsnChemistrynAcM2015cMjcMikjhldikjih 13 22

19 LowMsurfaceMrecombinationMvelocityMinMsolutiondgrownMz₃jN₃jPbyrjMperovskiteMsingleMcrystaleM
NaturenCommunicationscM2015cMmcMnpmh 17.4 329

18 ObservationMofManataseMnanograinsMcrystallizingMfromManodicMamorphousMTiOiMnanotubeseM
CrystEngCommcM2015cMhncMnjkmdnjlj 3.3 12

17 SquaredzentimeterMSolutiondProcessedMPlanarMz₃jN₃jPbαjMPerovskiteMSolarMzellsMwithMEfficiencyM
ExceedingMhleMAdvancednMaterialscM2015cMincMmjmjdng 24 272

16 zontrollableMSequentialM–epositionMofMPlanarMz₃â��N₃â��Pbαâ��MPerovskiteMFilmsMviaMxdjustableMVolumeM
ExpansioneMNanonLetterscM2015cMhlcMjplpdmj 11.5 217

15 zrystalMMorphologiesMofMOrganoleadMTrihalideMinMMesoscopicfPlanarMPerovskiteMSolarMzellseMJournaln
ofnPhysicalnChemistrynLetterscM2015cMmcMiipidn 6.4 85

14 zontrolledM₃umidityMStudyMonMtheMFormationMofM₃igherMEfficiencyMFormamidiniumMLeadM
TriiodidedyasedMSolarMzellseMChemistrynofnMaterialscM2015cMincMkohkdkoig 9.6 108

13 αmpactMofMzapacitiveMEffectMandMαonMMigrationMonMtheM₃ystereticMyehaviorMofMPerovskiteMSolarMzellseM
JournalnofnPhysicalnChemistrynLetterscM2015cMmcMkmpjdngg 6.4 285

12 zomparisonMofMRecombinationM–ynamicsMinMz₃jN₃jPbyrjMandMz₃jN₃jPbαjMPerovskiteMFilmsqM
αnfluenceMofMExcitonMyindingMEnergyeMJournalnofnPhysicalnChemistrynLetterscM2015cMmcMkmoodpi 6.4 284

11 αmprovedMchargeMtransportMofMNbddopedMTiOiMnanorodsMinMmethylammoniumMleadMiodideMbromideM
perovskiteMsolarMcellseMJournalnofnMaterialsnChemistrynAcM2014cMicMhpmhmdhpmii 13 117

10 SurfaceMelectrochemicalMpropertiesMofMniobiumddopedMtitaniumMdioxideMnanorodsMandMtheirMeffectM
onMcarrierMcollectionMefficiencyMofMdyeMsensitizedMsolarMcellseMJournalnofnPowernSourcescM2014cMiklcMjghdjgn8.9 32

9 MultipleMstepMgrowthMofMsingleMcrystallineMrutileMnanorodsMwithMtheMassistanceMofMselfdassembledM
monolayerMforMdyeMsensitizedMsolarMcellseMACSnAppliednMaterialsnuamp;nInterfacescM2013cMlcMpogpdhl 9.5 17

8 TunableMsurfaceMplasmonsMofMdielectricMcoredmetalMshellMparticlesMforMdyeMsensitizedMsolarMcellseMRSCn
AdvancescM2013cMjcMpmpg 3.7 10

7 FacileMcontrolMofMsurfaceMwettabilityMinMTiOifpolyVmethylMmethacrylateWMcompositeMfilmseMJournalnofn
ColloidnandnInterfacenSciencecM2012cMjmocMmgjdn 9.3 20

6 zarrierMTransportMinM–yedSensitizedMSolarMzellsMUsingMSingleMzrystallineMTiOiMNanorodsM₂rownMbyMaM
MicrowavedxssistedM₃ydrothermalMReactioneMJournalnofnPhysicalnChemistrynCcM2011cMhhlcMhkljkdhklkh 3.8 61

5 ProgressMinMlightMharvestingMandMchargeMinjectionMofMdyedsensitizedMsolarMcellseMMaterialsnSciencenandn
EngineeringnB:nSolid-StatenMaterialsnfornAdvancednTechnologycM2011cMhnmcMhhkidhhmg 3.1 110

4 SurfacedPlasmonMxssistedMEnergyMzonversionMinM–yedSensitizedMSolarMzellseMAdvancednEnergyn
MaterialscM2011cMhcMkhldkih 21.8 85

3 NickelMzatalystdxssistedMVerticalM₂rowthMofM–enseMzarbonMNanotubeMForestsMonMyulkMzoppereM
JournalnofnPhysicalnChemistrynCcM2011cMhhlcMjljkdjljo 3.8 47
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2 zorrelationMbetweenMPhotocatalyticMEfficacyMandMElectronicMyandMStructureMinM₃ydrothermallyM
₂rownMTiOiMNanoparticleseMJournalnofnPhysicalnChemistrynCcM2010cMhhkcMhlipidhlipn 3.8 66

1 ObservationMofMlargelyMenhancedMhardnessMinMnanomultilayersMofMtheMxgâ��NbMsystemMwithMpositiveM
enthalpyMofMformationeMAppliednPhysicsnLetterscM2007cMpgcMhohphn 3.4 26
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