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84 −olarLcells[LvlectronZholeLdiffusionLlengthsLoLbhfL˛…mLinLsolutionZgrownLtyd–ydPbzdLsingleLcrystals[L
ScienceXL2015XLdehXLjghZha 33.3 3708

83 −olventLannealingLofLperovskiteZinducedLcrystalLgrowthLforLphotovoltaicZdeviceLefficiencyL
enhancement[LAdvancednMaterialsXL2014XLcgXLgfadZj 24 1348

82 xiantLswitchableLphotovoltaicLeffectLinLorganometalLtrihalideLperovskiteLdevices[LNaturenMaterialsXL
2015XLbeXLbjdZi 27 1144

81 vfficientXLhighLyieldLperovskiteLphotovoltaicLdevicesLgrownLbyLinterdiffusionLofLsolutionZprocessedL
precursorLstackingLlayers[LEnergynandnEnvironmentalnScienceXL2014XLhXLcgbjZcgcd 35.4 1059

80 yighlyLnarrowbandLperovskiteLsingleZcrystalLphotodetectorsLenabledLbyLsurfaceZchargeL
recombination[LNaturenPhotonicsXL2015XLjXLghjZgig 33.9 944

79 xrainLboundaryLdominatedLionLmigrationLinLpolycrystallineLorganicâ��inorganicLhalideLperovskiteL
films[LEnergynandnEnvironmentalnScienceXL2016XLjXLbhfcZbhfj 35.4 701

78 “argeLfillZfactorLbilayerLiodineLperovskiteLsolarLcellsLfabricatedLbyLaLlowZtemperatureL
solutionZprocess[LEnergynandnEnvironmentalnScienceXL2014XLhXLcdfjZcdgf 35.4 688

77 rLnanocompositeLultravioletLphotodetectorLbasedLonLinterfacialLtrapZcontrolledLchargeLinjection[L
NaturenNanotechnologyXL2012XLhXLhjiZiac 28.7 534

76 −calingLbehaviorLofLmoistureZinducedLgrainLdegradationLinLpolycrystallineLhybridLperovskiteLthinL
films[LEnergynandnEnvironmentalnScienceXL2017XLbaXLfbgZfcc 35.4 525

75 −calableLfabricationLofLefficientLorganoleadLtrihalideLperovskiteLsolarLcellsLwithLdoctorZbladedL
activeLlayers[LEnergynandnEnvironmentalnScienceXL2015XLiXLbfeeZbffa 35.4 522

74 yighZgainLandLlowZdrivingZvoltageLphotodetectorsLbasedLonLorganoleadLtriiodideLperovskites[L
AdvancednMaterialsXL2015XLchXLbjbcZi 24 491

73 αhinLznsulatingLαunnelingLtontactsLforLvfficientLandLWaterZ₃esistantLPerovskiteL−olarLtells[L
AdvancednMaterialsXL2016XLciXLghdeZj 24 430

72 αhinLsingleLcrystalLperovskiteLsolarLcellsLtoLharvestLbelowZbandgapLlightLabsorption[LNaturen
CommunicationsXL2017XLiXLbija 17.4 326

71 vnhancingLstabilityLandLefficiencyLofLperovskiteLsolarLcellsLwithLcrosslinkableLsilaneZfunctionalizedL
andLdopedLfullerene[LNaturenCommunicationsXL2016XLhXLbciag 17.4 293

70 rirZ−tableXLvfficientL”ixedZtationLPerovskiteL−olarLtellsLwithLtuLvlectrodeLbyL−calableLwabricationL
ofLrctiveL“ayer[LAdvancednEnergynMaterialsXL2016XLgXLbgaadhc 21.8 235

69 δltrafastLionLmigrationLinLhybridLperovskiteLpolycrystallineLthinLfilmsLunderLlightLandLsuppressionLinL
singleLcrystals[LPhysicalnChemistrynChemicalnPhysicsXL2016XLbiXLdaeieZdaeja 3.6 228

68 rbnormalLcrystalLgrowthLinLtyd–ydPbzdâ��xtlxLusingLaLmultiZcycleLsolutionLcoatingLprocess[LEnergyn
andnEnvironmentalnScienceXL2015XLiXLcegeZceha 35.4 224
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67 vfficientL−emitransparentLPerovskiteL−olarLtellsLforLcd[aQZvfficiencyLPerovskite]−iliconL
wourZαerminalLαandemLtells[LAdvancednEnergynMaterialsXL2016XLgXLbgabbci 21.8 203

66 tompositionLvngineeringLinLuoctorZsladingLofLPerovskiteL−olarLtells[LAdvancednEnergynMaterialsXL
2017XLhXLbhaadac 21.8 195

65 thargeLtarrierL“ifetimesLvxceedingLbfL˛…sLinL”ethylammoniumL“eadLzodideL−ingleLtrystals[LJournaln
ofnPhysicalnChemistrynLettersXL2016XLhXLjcdZi 6.4 191

64 ty–yPbzLperovskiteskLwerroelasticityLrevealed[LSciencenAdvancesXL2017XLdXLebgacbgf 14.3 179

63 —rganometalLαrihalideLPerovskiteL−ingleLtrystalskLrL–extLWaveLofL”aterialsLforLcfQLvfficiencyL
PhotovoltaicsLandLrpplicationsLseyondp[LJournalnofnPhysicalnChemistrynLettersXL2015XLgXLdcbiZdcch 6.4 179

62 QuantificationLofLreZabsorptionLandLreZemissionLprocessesLtoLdetermineLphotonLrecyclingLefficiencyL
inLperovskiteLsingleLcrystals[LNaturenCommunicationsXL2017XLiXLbeebh 17.4 154

61 rnLδltravioletZtoZ–z₃LsroadL−pectralL–anocompositeLPhotodetectorLwithLxain[LAdvancednOpticaln
MaterialsXL2014XLcXLfejZffe 8.1 142

60 thlorideLzncorporationLProcessLinLtyâ��–yâ��PbzTdZxUtlTxULPerovskitesLviaL–anoscaleLsandgapL”aps[L
NanonLettersXL2015XLbfXLibbeZcb 11.5 138

59 “ateralZ−tructureL−ingleZtrystalLyybridLPerovskiteL−olarLtellsLviaLPiezoelectricLPoling[LAdvancedn
MaterialsXL2016XLciXLcibgZcb 24 118

58 −olutionZprocessedLfullereneZbasedLorganicL−chottkyLjunctionLdevicesLforLlargeZopenZcircuitZvoltageL
organicLsolarLcells[LAdvancednMaterialsXL2013XLcfXLfhcZh 24 94

57 αhinZfilmLsemiconductorLperspectiveLofLorganometalLtrihalideLperovskiteLmaterialsLforL
highZefficiencyLsolarLcells[LMaterialsnSciencenandnEngineeringnReportsXL2016XLbabXLbZdi 30.9 91

56 “argeLelectrostrictiveLresponseLinLleadLhalideLperovskites[LNaturenMaterialsXL2018XLbhXLbacaZbacg 27 89

55 uesignLandLsynthesisLofLsolutionLprocessableLsmallLmoleculesLtowardsLhighLphotovoltaicL
performance[LJournalnofnMaterialsnChemistryXL2011XLcbXLcbfjZcbgi 79

54 rllZspinZcoatingLvacuumZfreeLprocessedLsemiZtransparentLinvertedLpolymerLsolarLcellsLwithL
Pvu—αkP−−LanodeLandLPryZuLinterfacialLlayer[LOrganicnElectronicsXL2010XLbbXLbdchZbddb 3.5 73

53 vfficientLlateralZstructureLperovskiteLsingleLcrystalLsolarLcellsLwithLhighLoperationalLstability[LNaturen
CommunicationsXL2020XLbbXLche 17.4 69

52 uistinctLexcitonLdissociationLbehaviorLofLorganoleadLtrihalideLperovskiteLandLexcitonicL
semiconductorsLstudiedLinLtheLsameLsystem[LSmallXL2015XLbbXLcbgeZj 11 68

51 δnravelingLtheLhiddenLfunctionLofLaLstabilizerLinLaLprecursorLinLimprovingLhybridLperovskiteLfilmL
morphologyLforLhighLefficiencyLsolarLcells[LEnergynandnEnvironmentalnScienceXL2016XLjXLighZihc 35.4 56

50 −olutionLsynthesisLofLcopperLselenideLnanocrystalsLandLtheirLelectricalLtransportLproperties[L
CrystEngCommXL2012XLbeXLcbdj 3.3 47
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49 —neZstepLsolutionLsynthesisLofLbismuthLsulfideLTsic−dULwithLvariousLhierarchicalLarchitecturesLandL
theirLphotoresponseLproperties[LRSCnAdvancesXL2012XLcXLcdeZcea 3.7 44

48 vfficiencyLenhancementLofLpolymerLsolarLcellsLbyLincorporatingLaLselfZassembledLlayerLofLsilverL
nanodisks[LSolarnEnergynMaterialsnandnSolarnCellsXL2011XLjfXLdcibZdcig 6.4 44

47
â��xreenâ��LpolymerLsolarLcellLbasedLonLwaterZsolubleLpolyL[dZTpotassiumZgZhexanoateULthiopheneZcXL
fZdiyl]LandLaqueousZdispersibleLnoncovalentLfunctionalizedLgrapheneLsheets[LSolarnEnergynMaterialsn
andnSolarnCellsXL2012XLjhXLciZdd

6.4 43

46 uonorâ��rcceptorL”oleculeLasLtheLrcceptorLforLPolymerZsasedLsulkLyeterojunctionL−olarLtells[L
JournalnofnPhysicalnChemistrynCXL2009XLbbdXLhiicZhiig 3.8 43

45 –ewLamorphousLsmallLmoleculesâ��−ynthesisXLcharacterizationLandLtheirLapplicationLinLbulkL
heterojunctionLsolarLcells[LSolarnEnergynMaterialsnandnSolarnCellsXL2011XLjfXLcchcZccia 6.4 39

44 wastLxrowthLofLαhinL”rPbzdLtrystalLWafersLonLrqueousL−olutionL−urfaceLforLvfficientL
“ateralZ−tructureLPerovskiteL−olarLtells[LAdvancednFunctionalnMaterialsXL2019XLcjXLbiahhah 15.6 38

43 −ynthesisLandLrpplicationLofLwerroelectricLPTμuwZαrwvUL–anoparticlesLinL—rganicLPhotovoltaicL
uevicesLforLyighLvfficiency[LAdvancednEnergynMaterialsXL2013XLdXLbfibZbfii 21.8 38

42 vfficientLandL−tableL₃edLPerovskiteL“ightZvmittingLuiodesLwithL—perationalL−tabilityLodaaLh[L
AdvancednMaterialsXL2021XLddXLecaaiica 24 38

41 zmprovingLtheLsensitivityLofLaLnearZinfraredLnanocompositeLphotodetectorLbyLenhancingLtrapL
inducedLholeLinjection[LAppliednPhysicsnLettersXL2015XLbagXLacddab 3.4 37

40 rLlowLbandLgapLdonorâ��acceptorLcopolymerLcontainingLfluoreneLandLbenzothiadiazoleLunitskL
synthesisLandLphotovoltaicLproperties[LNewnJournalnofnChemistryXL2011XLdfXLdifZdjd 3.6 35

39 rqueousZsolutionZprocessedLhybridLsolarLcellsLfromLpolyTbXeZnaphthalenevinyleneULandLtdαeL
nanocrystals[LACSnAppliednMaterialsnuamp;nInterfacesXL2011XLdXLcjbjZcd 9.5 31

38 μacuumZfreeLlaminatedLtopLelectrodeLwithLconductiveLtapesLforLscalableLmanufacturingLofLefficientL
perovskiteLsolarLcells[LNanonEnergyXL2015XLbgXLehZfd 17.1 30

37 rLbenzo[bXcZbkeXfZbp]dithiopheneZbasedLcopolymerLwithLdeepLy—”—LlevelLforLefficientLpolymerL
solarLcells[LSolarnEnergynMaterialsnandnSolarnCellsXL2012XLbaaXLcdjZcef 6.4 29

36
−ynthesisXLphotophysicalLandLphotovoltaicLpropertiesLofLstarZshapedLmoleculesLwithLtriphenylamineL
asLcoreLandLphenylethenylthiopheneLorLdithienylethyleneLasLarms[LSolarnEnergynMaterialsnandnSolarn
CellsXL2009XLjdXLbjfcZbjfi

6.4 28

35
−ynthesisLandLphotovoltaicLpropertiesLofLlowZbandgapL
eXhZdithienZcZylZcXbXdZbenzothiadiazoleZbasedLpolyTheteroarylenevinyleneUs[LJournalnofnPolymern
SciencenPartnAXL2011XLejXLchbfZchce

2.5 26

34 rtomisticL−urfaceLPassivationLofLty–yPbzLPerovskiteL−ingleLtrystalsLforLyighlyL−ensitiveL
toplanarZ−tructureLXZ₃ayLuetectors[LResearchXL2020XLcacaXLfjficed 7.8 26

33 ”odulatingLtheLopticalLandLelectricalLpropertiesLofL”rPbsrLsingleLcrystalsLviaLvoltageLregulationL
engineeringLandLapplicationLinLmemristors[LLight:nSciencenandnApplicationsXL2020XLjXLbbb 16.7 22

32 “owZαemperatureL−olutionZProcessedL”gk−n—cL–anoparticlesLasLanLvffectiveLtathodeLznterfacialL
“ayerLforLznvertedLPolymerL−olarLtell[LACSnSustainablenChemistrynandnEngineeringXL2018XLgXLghacZghba 8.3 22
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31 −ynthesisLofLtucâ��x−eL–anocrystalsLbyLαuningLtheL₃eactivityLofL−e[LJournalnofnPhysicalnChemistrynCXL
2011XLbbfXLjjajZjjbg 3.8 22

30 δltrathinLPerovskiteL”onocrystalsLsoostLtheL−olarLtellLPerformance[LAdvancednEnergynMaterialsXL
2020XLbaXLcaaaefd 21.8 20

29 uynamicLPassivationLinLPerovskiteLQuantumLuotsLforL−pecificLrmmoniaLuetectionLatL₃oomL
αemperature[LSmallXL2020XLbgXLebjaeegc 11 19

28 −tableLandLyighlyLwlexibleLPerovskiteL−olarLtellsLwithLPowerLtonversionLvfficiencyLrpproachingL
caQLbyLvlasticLxrainLsoundaryLvncapsulation[LCCSnChemistryXL2021XLdXLcadfZcaee 7.2 19

27 rllZwaterZsolutionLprocessedLsolarLcellsLbasedLonLPPμLandLαi—cLnanocrystals[LSolarnEnergynMaterialsn
andnSolarnCellsXL2012XLbaeXLhfZia 6.4 17

26 ZincLalloyedLironLpyriteLternaryLnanocrystalsLforLbandLgapLbroadening[LJournalnofnMaterialsn
ChemistrynAXL2013XLbXLbcaga 13 17

25 vliminationLofLznterfacialZvlectrochemicalZ₃eactionZznducedLPolarizationLinLPerovskiteL−ingleL
trystalsLforLδltrasensitiveLandL−tableLXZ₃ayLuetectorLrrrays[LAdvancednMaterialsXL2021XLecbadahi 24 15

24 ₃educingLphotovoltageLlossLatLtheLanodeLcontactLofLmethylammoniumZfreeLinvertedLperovskiteL
solarLcellsLbyLconjugatedLpolyelectrolyteLdoping[LJournalnofnMaterialsnChemistrynAXL2020XLiXLhdajZhdbg 13 14

23
yoleLvxtractionLvnhancementLforLvfficientLPolymerL−olarLtellsLwithLsoronicLrcidLwunctionalizedL
tarbonL–anotubesLdopedLyoleLαransportL“ayers[LACSnSustainablenChemistrynandnEngineeringXL2018XL
gXLfbccZfbdb

8.3 14

22 −urfaceLthermalLstabilityLofLironLpyriteLnanocrystalskL₃oleLofLcappingLligands[LThinnSolidnFilmsXL2014XL
fgcXLdgbZdgg 2.2 13

21 −olutionZprocessedLnanoparticleLsuperZfloatZgatedLorganicLfieldZeffectLtransistorLasLunZcooledL
ultravioletLandLinfraredLphotonLcounter[LScientificnReportsXL2013XLdXLchah 4.9 13

20 ₃educingLPhotovoltageL“ossLinLznvertedLPerovskiteL−olarLtellsLbyLQuantumLuotsLrlloyingL
”odificationLatLtathodeLtontact[LSolarnRrlXL2020XLeXLbjaaegi 7.1 13

19 rLtwoZstepLmethodLcombiningLelectrodepositingLandLspinZcoatingLforLsolarLcellLprocessing[LJournaln
ofnSolidnStatenElectrochemistryXL2010XLbeXLbafbZbafg 2.6 11

18 −tableXLvfficientL–earZznfraredL“ightZvmittingLuiodesLvnabledLbyL˛–]˛·LPhaseL”odulation[LJournalnofn
PhysicalnChemistrynLettersXL2019XLbaXLcbabZcbah 6.4 10

17 rnLefficientLphotovoltaicLdeviceLbasedLonLnovelLuâ��râ��uLsolutionZprocessableLsmallLmolecules[L
JournalnofnMaterialsnScienceXL2015XLfaXLjdhZjeh 4.3 10

16 znfluenceLofLaLpolyelectrolyteLbasedZfluoreneLinterfacialLlayerLonLtheLperformanceLofLaLpolymerL
solarLcell[LJournalnofnMaterialsnChemistrynAXL2013XLbXLbbeed 13 10

15 –ovelLsolutionLprocessableLsmallLmoleculeLcontainingLnewLelectronZwithdrawingLgroupLandL
oligothiopheneLforLphotovoltaicLapplications[LSolarnEnergynMaterialsnandnSolarnCellsXL2012XLjiXLdedZdfa 6.4 9

14 –ewLeXhZdithienebenzothiadiazoleLderivativesLwithLcyanoZvinyleneLbondskL−ynthesisXLphotophysicsL
andLphotovoltaics[LSyntheticnMetalsXL2009XLbfjXLbehbZbehh 3.6 9

(2009-2011)
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13 vfficiencyLvnhancementLinLPolymerL−olarLtellsLWithLaLPolarL−mallL”oleculeLsothLatLznterfaceLandLinL
theLsulkLyeterojunctionL“ayer[LIEEEnJournalnofnPhotovoltaicsXL2015XLfXLbeaiZbebd 3.7 5

12 –z₃L“ightLurivenLαerahertzLWaveL”odulatorLwithLaL“argeL”odulationLuepthLsasedLonLaL
−iliconZPvu—αkP−−ZPerovskiteLyybridL−ystem[LAdvancednMaterialsnTechnologiesXL2020XLfXLbjabaja 6.8 5

11 −olutionZProcessedLwullereneZsasedL—rganicL−chottkyLJunctionLuevicesLforL
“argeZ—penZtircuitZμoltageL—rganicL−olarLtellsLTrdv[L”ater[Le]cabdU[LAdvancednMaterialsXL2013XLcfXLfhbZfhb24 4

10 PhotodetectorskLyighZxainLandL“owZurivingZμoltageLPhotodetectorsLsasedLonL—rganoleadL
αriiodideLPerovskitesLTrdv[L”ater[Lbb]cabfU[LAdvancednMaterialsXL2015XLchXLbjghZbjgh 24 3

9 ”ultipleLyydrogenLsondZznducedL−tructuralLuistortionLforLsroadbandLWhiteZ“ightLvmissionLinL
αwoZuimensionalLPerovskites[LCCSnChemistryXcfhgZcfid 7.2 3

8
xuanidineZαemplatedL”anganeseLyalidesL−ingleLtrystalsLtowardLvfficientL”echanoluminescenceL
andLPhotoluminescenceLbyL−upramolecularLznteractionsL”odulation[LAdvancednOpticalnMaterialsXL
2021XLjXLcbaaigc

8.1 3

7 αhermochromicLtsLrgsisrL−ingleLtrystalLwithLuecreasedLsandLxapLthroughL—rderZuisorderL
αransition[[LSmallXL2022XLeccabjed 11 3

6
werroelectricL”aterialskL−ynthesisLandLrpplicationLofLwerroelectricLPTμuwZαrwvUL–anoparticlesLinL
—rganicLPhotovoltaicLuevicesLforLyighLvfficiencyLTrdv[LvnergyL”ater[Lbc]cabdU[LAdvancednEnergyn
MaterialsXL2013XLdXLbghcZbghc

21.8 2

5 rlternatingLphenylenevinyleneLcopolymersLwithLdithienbenzothiadiazoleLmoietieskL−ynthesisXL
photophysicalXLandLphotovoltaicLproperties[LJournalnofnAppliednPolymernScienceXL2009XLbbeXLcheaZchfa 2.9 1

4 vngineeringLtrystallineLxrainLofLyybridLPerovskitesLforLyighLvfficiencyL−olarLtellsLandLseyondL2015XL 1

3 PerovskiteL”onocrystalskLδltrathinLPerovskiteL”onocrystalsLsoostLtheL−olarLtellLPerformanceLTrdv[L
vnergyL”ater[Lde]cacaU[LAdvancednEnergynMaterialsXL2020XLbaXLcahabee 21.8 1

2 yydrationLzntermediateLPhaseL₃egulatedLznZPlaneLandL—utZPlaneLvpitaxyLxrowthLofL—rientedL
–anoZrrrayL−tructuresLonLPerovskiteL−ingleLtrystals[[LSmallXL2022XLbiXLecbahjbf 11 1

1 −ynthesisXLphotophysicsLandLphotovoltaicsLofLalternatingLvinyleneZcopolymerLandLmodelLcompoundL
containingLtriphenylamineLmoietiesLalongLtheLbackbone[LSyntheticnMetalsXL2009XLbfjXLbfegZbffb 3.6
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