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52 °nablingLFlexibleLxllcPerovskiteLTandemLSolarLzellsdLJoulebL2019bLibLhgoichhfj 27.8 211

51 LongcRangeLzhargeL°xtractionLinLyackczontactLPerovskiteLxrchitecturesLviaLSuppressedL
RecombinationdLJoulebL2019bLibLgifgcgigi 27.8 50

50 –esignLofLlowLbandgapLtinâ��leadLhalideLperovskiteLsolarLcellsLtoLachieveLthermalbLatmosphericLandL
operationalLstabilitydLNaturerEnergybL2019bLjbLoiocojm 62.3 152

49 UnderstandingL–egradationLMechanismsLandLImprovingLStabilityLofLPerovskiteLPhotovoltaicsdL
ChemicalrReviewsbL2019bLggobLijgncijkg 68.1 663

48 zompositionalL°ngineeringLforL°fficientLWideLyandL₂apLPerovskitesLwithLImprovedLStabilityLtoL
PhotoinducedLPhaseLSegregationdLACSrEnergyrLettersbL2018bLibLjhncjik 20.1 225

47 Tinâ��leadLhalideLperovskitesLwithLimprovedLthermalLandLairLstabilityLforLefficientLallcperovskiteL
tandemLsolarLcellsdLSustainablerEnergyrandrFuelsbL2018bLhbLhjkfchjko 5.8 127

46 OpportunitiesLandLchallengesLforLtandemLsolarLcellsLusingLmetalLhalideLperovskiteLsemiconductorsdL
NaturerEnergybL2018bLibLnhncnin 62.3 454

45 yarrierL–esignLtoLPreventLMetalcInducedL–egradationLandLImproveLThermalLStabilityLinLPerovskiteL
SolarLzellsdLACSrEnergyrLettersbL2018bLibLgmmhcgmmn 20.1 132

44 InterfacialL°ffectsLofLTinLOxideLxtomicLLayerL–epositionLinLMetalLHalideLPerovskiteLPhotovoltaicsdL
AdvancedrEnergyrMaterialsbL2018bLnbLgnffkog 21.8 44

43 °ncapsulatingLperovskiteLsolarLcellsLtoLwithstandLdampLheatLandLthermalLcyclingdLSustainabler
EnergyrandrFuelsbL2018bLhbLhionchjfl 5.8 157

42 hidlRcefficientLmonolithicLperovskiteesiliconLtandemLsolarLcellsLwithLimprovedLstabilitydLNaturer
EnergybL2017bLhbL 62.3 965

41 –efectcxssistedLPhotoinducedLHalideLSegregationLinLMixedcHalideLPerovskiteLThinLFilmsdLACSr
EnergyrLettersbL2017bLhbLgjglcgjhj 20.1 307

40 TowardsLenablingLstableLleadLhalideLperovskiteLsolarLcellsrLinterplayLbetweenLstructuralbL
environmentalbLandLthermalLstabilitydLJournalrofrMaterialsrChemistryrAbL2017bLkbLggjnicggkff 13 241

39 TheLPotentialLofLMultijunctionLPerovskiteLSolarLzellsdLACSrEnergyrLettersbL2017bLhbLhkflchkgi 20.1 180

38 MechanismLofLTinLOxidationLandLStabilizationLbyLLeadLSubstitutionLinLTinLHalideLPerovskitesdLACSr
EnergyrLettersbL2017bLhbLhgkochglk 20.1 242

37 yandL₂apLTuningLviaLLatticeLzontractionLandLOctahedralLTiltingLinLPerovskiteLMaterialsLforL
PhotovoltaicsdLJournalrofrtherAmericanrChemicalrSocietybL2017bLgiobLggggmcggghj 16.4 353

36 MinimalL°ffectLofLtheLHolecTransportLMaterialLIonizationLPotentialLonLtheLOpenczircuitLVoltageLofL
PerovskiteLSolarLzellsdLACSrEnergyrLettersbL2016bLgbLkklcklf 20.1 100
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35 PhotocinducedLhalideLredistributionLinLorganiccinorganicLperovskiteLfilmsdLNaturerCommunicationsbL
2016bLmbLgglni 17.4 621

34 PerovskitecperovskiteLtandemLphotovoltaicsLwithLoptimizedLbandLgapsdLSciencebL2016bLikjbLnlgcnlk 33.3 865

33
ThermalLandL°nvironmentalLStabilityLofLSemicTransparentLPerovskiteLSolarLzellsLforLTandemsL
°nabledLbyLaLSolutioncProcessedLNanoparticleLyufferLLayerLandLSputteredLITOL°lectrodedLAdvancedr
MaterialsbL2016bLhnbLioimcji

24 344

32 HydrophobicLOrganicLHoleLTransportersLforLImprovedLMoistureLResistanceLinLMetalLHalideL
PerovskiteLSolarLzellsdLACSrAppliedrMaterialsryamp;rInterfacesbL2016bLnbLkongco 9.5 158

31 zesiumLLeadLHalideLPerovskitesLwithLImprovedLStabilityLforLTandemLSolarLzellsdLJournalrofrPhysicalr
ChemistryrLettersbL2016bLmbLmjlckg 6.4 788

30 ThermalLandLenvironmentalLstabilityLofLsemictransparentLperovskiteLsolarLcellsLforLtandemsLbyLaL
solutioncprocessedLnanoparticleLbufferLlayerLandLsputteredLITOLelectrodeL2016bL 2

29 zarrierLtrappingLandLrecombinationpLtheLroleLofLdefectLphysicsLinLenhancingLtheLopenLcircuitLvoltageL
ofLmetalLhalideLperovskiteLsolarLcellsdLEnergyrandrEnvironmentalrSciencebL2016bLobLijmhcijng 35.4 317

28 zrosscLinkablebLSolventcResistantLFullereneLzontactsLforLRobustLandL°fficientLPerovskiteLSolarLzellsL
withLIncreasedLJLandLVdLACSrAppliedrMaterialsryamp;rInterfacesbL2016bLnbLhknolchkofj 9.5 39

27 TheLImportanceLofLMoistureLinLHybridLLeadLHalideLPerovskiteLThinLFilmLFabricationdLACSrNanobL2015
bLobLoinfcoi 16.7 366

26 TheLRoleLofLHoleLTransportLbetweenL–yesLinLSolidcStateL–yecSensitizedLSolarLzellsdLJournalrofr
PhysicalrChemistryrCbL2015bLggobLgnomkcgnonk 3.8 32

25 °mployingLP°–OTLasLtheLpcTypeLzhargeLzollectionLLayerLinLRegularLOrganiccInorganicLPerovskiteL
SolarLzellsdLJournalrofrPhysicalrChemistryrLettersbL2015bLlbLglllcmi 6.4 81

24 –yeLmonolayersLusedLasLtheLholeLtransportingLmediumLinLdyecsensitizedLsolarLcellsdLAdvancedr
MaterialsbL2015bLhmbLknnocoj 24 18

23 ModulatingLtheL°lectroncHoleLInteractionLinLaLHybridLLeadLHalideLPerovskiteLwithLanL°lectricLFielddL
JournalrofrtherAmericanrChemicalrSocietybL2015bLgimbLgkjkgco 16.4 51

22 StabilityLofLMetalLHalideLPerovskiteLSolarLzellsdLAdvancedrEnergyrMaterialsbL2015bLkbLgkffoli 21.8 861

21 MappingL°lectricLFieldcInducedLSwitchableLPolingLandLStructuralL–egradationLinLHybridLLeadLHalideL
PerovskiteLThinLFilmsdLAdvancedrEnergyrMaterialsbL2015bLkbLgkffolh 21.8 179

20 zlfLasLanL°fficientLncTypeLzompactLLayerLinLPerovskiteLSolarLzellsdLJournalrofrPhysicalrChemistryr
LettersbL2015bLlbLhioocjfk 6.4 271

19 NovelLlowLcostLholeLtransportingLmaterialsLforLefficientLorganiccinorganicLperovskiteLsolarLcellsL
2015bL 1

18 TheLImportanceLofLPerovskiteLPoreLFillingLinLOrganometalLMixedLHalideLSensitizedLTiOhcyasedL
SolarLzellsdLJournalrofrPhysicalrChemistryrLettersbL2014bLkbLgfolcgfh 6.4 200
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17 HighLPhotoluminescenceL°fficiencyLandLOpticallyLPumpedLLasingLinLSolutioncProcessedLMixedL
HalideLPerovskiteLSemiconductorsdLJournalrofrPhysicalrChemistryrLettersbL2014bLkbLgjhgcl 6.4 1292

16 TowardsLLongcTermLPhotostabilityLofLSolidcStateL–yeLSensitizedLSolarLzellsdLAdvancedrEnergyr
MaterialsbL2014bLjbLgifgllm 21.8 47

15 ObservationLofLxnnealingcInducedL–opingLinLTiOhLMesoporousLSingleLzrystalsLforLUseLinLSolidLStateL
–yeLSensitizedLSolarLzellsdLJournalrofrPhysicalrChemistryrCbL2014bLggnbLgnhgcgnhm 3.8 19

14 SubcgkfL´°zLprocessedLmesocsuperstructuredLperovskiteLsolarLcellsLwithLenhancedLefficiencydLEnergyr
andrEnvironmentalrSciencebL2014bLmbLggjhcggjm 35.4 511

13 °nhancedLHoleL°xtractionLinLPerovskiteLSolarLzellsLThroughLzarbonLNanotubesdLJournalrofrPhysicalr
ChemistryrLettersbL2014bLkbLjhfmcgh 6.4 126

12 RecombinationLKineticsLinLOrganiccInorganicLPerovskitespL°xcitonsbLFreeLzhargebLandLSubgapLStatesdL
PhysicalrReviewrAppliedbL2014bLhbL 4.3 874

11 zarbonLnanotubeepolymerLcompositesLasLaLhighlyLstableLholeLcollectionLlayerLinLperovskiteLsolarL
cellsdLNanorLettersbL2014bLgjbLkklgcn 11.5 944

10 LessonsLlearnedpLfromLdyecsensitizedLsolarLcellsLtoLallcsolidcstateLhybridLdevicesdLAdvancedrMaterials
bL2014bLhlbLjfgicif 24 133

9 xnomalousLHysteresisLinLPerovskiteLSolarLzellsdLJournalrofrPhysicalrChemistryrLettersbL2014bLkbLgkggck 6.4 1951

8 °lectronicLpropertiesLofLmesocsuperstructuredLandLplanarLorganometalLhalideLperovskiteLfilmspL
chargeLtrappingbLphotodopingbLandLcarrierLmobilitydLACSrNanobL2014bLnbLmgjmckk 16.7 328

7
ModelingLtheLeffectLofLionicLadditivesLonLtheLopticalLandLelectronicLpropertiesLofLaLdyecsensitizedL
TiOhLheterointerfacepLabsorptionbLchargeLinjectionLandLaggregationdLJournalrofrMaterialsrChemistryr
AbL2013bLgbLgjlmk

13 36

6 OvercomingLultravioletLlightLinstabilityLofLsensitizedLTiOâ��LwithLmesocsuperstructuredLorganometalL
trichalideLperovskiteLsolarLcellsdLNaturerCommunicationsbL2013bLjbLhnnk 17.4 1367

5 °lectroncholeLdiffusionLlengthsLexceedingLgLmicrometerLinLanLorganometalLtrihalideLperovskiteL
absorberdLSciencebL2013bLijhbLijgcj 33.3 7280

4 LithiumLsaltsLasLNredoxLactiveNLpctypeLdopantsLforLorganicLsemiconductorsLandLtheirLimpactLinL
solidcstateLdyecsensitizedLsolarLcellsdLPhysicalrChemistryrChemicalrPhysicsbL2013bLgkbLhkmhco 3.6 459

3 MesoporousLTiOhLsingleLcrystalsLdeliveringLenhancedLmobilityLandLoptoelectronicLdeviceL
performancedLNaturebL2013bLjokbLhgkco 50.4 669

2
zhargeLdensityLdependentLmobilityLofLorganicLholectransportersLandLmesoporousLTiOâ��LdeterminedL
byLtransientLmobilityLspectroscopypLimplicationsLtoLdyecsensitizedLandLorganicLsolarLcellsdLAdvancedr
MaterialsbL2013bLhkbLihhmcii

24 189

1 HoleLtransportLmaterialsLwithLlowLglassLtransitionLtemperaturesLandLhighLsolubilityLforLapplicationL
inLsolidcstateLdyecsensitizedLsolarLcellsdLACSrNanobL2012bLlbLgjkkclh 16.7 277
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