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135 ₂tabilizingH–erovskiteH₂tructuresHbyHαuningHαoleranceHuactoriHuormationHofHuormamidiniumHandH
resiumHLeadHxodideH₂olidV₂tateHplloysWHChemistryiofiMaterialsUH2016UHagUHagcVaha 9.6 1186

134 vrapheneVonVsiliconH₂chottkyHjunctionHsolarHcellsWHAdvancediMaterialsUH2010UHaaUHafcbVg 24 910

133 ₂calableHfabricationHofHperovskiteHsolarHcellsWHNatureiReviewsiMaterialsUH2018UHbUH 73.3 532

132 rarrierHlifetimesHofHm]H˛…sHinH₂nV–bHperovskitesHenableHefficientHallVperovskiteHtandemHsolarHcellsWH
ScienceUH2019UHbecUHcfdVcfh 33.3 496

131 –erovskiteHinkHwithHwideHprocessingHwindowHforHscalableHhighVefficiencyHsolarHcellsWHNatureiEnergyUH
2017UHaUH 62.3 398

130 LaminatedHcarbonHnanotubeHnetworksHforHmetalHelectrodeVfreeHefficientHperovskiteHsolarHcellsWHACSi
NanoUH2014UHgUHefhfVg[c 16.7 371

129 uacileHfabricationHofHlargeVgrainHrwb“wb–bxbVxqrxHfilmsHforHhighVefficiencyHsolarHcellsHviaH
rwb“wbqrVselectiveH”stwaldHripeningWHNatureiCommunicationsUH2016UHfUH]ab[d 17.4 358

128 txtrinsicHionHmigrationHinHperovskiteHsolarHcellsWHEnergyiandiEnvironmentaliScienceUH2017UH][UH]abcV]aca 35.4 336

127 romparisonHofHRecombinationHsynamicsHinHrwb“wb–bqrbHandHrwb“wb–bxbH–erovskiteHuilmsiH
xnfluenceHofHtxcitonHqindingHtnergyWHJournaliofiPhysicaliChemistryiLettersUH2015UHeUHceggVha 6.4 284

126 rolloidalHantireflectionHcoatingHimprovesHgrapheneVsiliconHsolarHcellsWHNanoiLettersUH2013UH]bUH]ffeVg] 11.5 277

125 RecyclableHcarbonHnanotubeHspongesHforHoilHabsorptionWHActaiMaterialiaUH2011UHdhUHcfhgVcg[c 8.4 255

124 αi”aHnanotubeHarraysHbasedHflexibleHperovskiteHsolarHcellsHwithHtransparentHcarbonHnanotubeH
electrodeWHNanoiEnergyUH2015UH]]UHfagVfbd 17.1 249

123 xmprovedH–haseH₂tabilityHofHuormamidiniumHLeadHαriiodideH–erovskiteHbyH₂trainHRelaxationWHACSi
EnergyiLettersUH2016UH]UH][]cV][a[ 20.1 244

122 pchievingHhighHefficiencyHsiliconVcarbonHnanotubeHheterojunctionHsolarHcellsHbyHacidHdopingWHNanoi
LettersUH2011UH]]UH]h[]Vd 11.5 216

121 ₂oftUHhighlyHconductiveHnanotubeHspongesHandHcompositesHwithHcontrolledHcompressibilityWHACSi
NanoUH2010UHcUHaba[Ve 16.7 206

120 ₂uppressingHdefectsHthroughHtheHsynergisticHeffectHofHaHLewisHbaseHandHaHLewisHacidHforHhighlyH
efficientHandHstableHperovskiteHsolarHcellsWHEnergyiandiEnvironmentaliScienceUH2018UH]]UHbcg[Vbch[ 35.4 202

119 rooperativeHtinHoxideHfullereneHelectronHselectiveHlayersHforHhighVperformanceHplanarHperovskiteH
solarHcellsWHJournaliofiMaterialsiChemistryiAUH2016UHcUH]cafeV]cagb 13 178

Zhen Li

2



118 ₂uperVstretchableHspringVlikeHcarbonHnanotubeHropesWHAdvancediMaterialsUH2012UHacUHagheVh[[ 24 165

117 qoronHsopingHofHvrapheneHforHvrapheneâ��₂iliconHpâ��nHyunctionH₂olarHrellsWHAdvancediEnergyi
MaterialsUH2012UHaUHcadVcah 21.8 147

116 ModulationHofHsefectsHandHxnterfacesHthroughHplkylammoniumHxnterlayerHforHtfficientHxnvertedH
–erovskiteH₂olarHrellsWHJouleUH2020UHcUH]acgV]aea 27.8 143

115 soHgrainHboundariesHdominateHnonVradiativeHrecombinationHinHrw“w–bxHperovskiteHthinHfilmsnWH
PhysicaliChemistryiChemicaliPhysicsUH2017UH]hUHd[cbVd[d[ 3.6 141

114 qimolecularHpdditivesHxmproveHWideVqandVvapH–erovskitesHforHtfficientHαandemH₂olarHrellsHwithH
rxv₂WHJouleUH2019UHbUH]fbcV]fcd 27.8 131

113 αi”â��VcoatedHcarbonHnanotubeVsiliconHsolarHcellsHwithHefficiencyHofH]dNWHScientificiReportsUH2012UHaUHggc 4.9 127

112 asHmetalVorganicHframeworkHforHstableHperovskiteHsolarHcellsHwithHminimizedHleadHleakageWHNaturei
NanotechnologyUH2020UH]dUHhbcVhc[ 28.7 119

111 vrapheneH“anoVâ��patchesâ��HonHaHrarbonH“anotubeH“etworkHforHwighlyHαransparentZronductiveHαhinH
uilmHppplicationsWHJournaliofiPhysicaliChemistryiCUH2010UH]]cUH]c[[gV]c[]a 3.8 114

110 ”utlookHandHrhallengesHofH–erovskiteH₂olarHrellsHtowardHαerawattV₂caleH–hotovoltaicHModuleH
αechnologyWHJouleUH2018UHaUH]cbfV]cd] 27.8 113

109 wighlyHtfficientH–erovskiteH₂olarHModulesHbyH₂calableHuabricationHandHxnterconnectionH
”ptimizationWHACSiEnergyiLettersUH2018UHbUHbaaVbag 20.1 111

108 ₂uperlowHthermalHconductivityHbsHcarbonHnanotubeHnetworkHforHthermoelectricHapplicationsWHACSi
AppliediMaterialsiramp;iInterfacesUH2012UHcUHg]Ve 9.5 105

107 WaterV₂olubleHαriazoliumHxonicVLiquidVxnducedH₂urfaceH₂elfVpssemblyHtoHtnhanceHtheH₂tabilityHandH
tfficiencyHofH–erovskiteH₂olarHrellsWHAdvancediFunctionaliMaterialsUH2019UHahUH]h[[c]f 15.6 102

106 b[[NHtnhancementHofHrarrierHMobilityHinHδniaxialV”rientedH–erovskiteHuilmsHuormedHbyH
αopotacticV”rientedHpttachmentWHAdvancediMaterialsUH2017UHahUH]e[egb] 24 101

105 ₂electiveHdissolutionHofHhalideHperovskitesHasHaHstepHtowardsHrecyclingHsolarHcellsWHNaturei
CommunicationsUH2016UHfUH]]fbd 17.4 92

104 tnhancedHphotovoltaicHpropertiesHinHgrapheneZpolycrystallineHqiue”bZ–tHheterojunctionHstructureWH
AppliediPhysicsiLettersUH2011UHhhUH]bah[c 3.4 91

103 pcidHpdditivesHtnhancingHtheHronductivityHofH₂piroV”MeαpsHαowardHwighVtfficiencyHandH
wysteresisVLessH–lanarH–erovskiteH₂olarHrellsWHAdvancediEnergyiMaterialsUH2017UHfUH]e[]cd] 21.8 90

102 xnsightsHintoHoperationalHstabilityHandHprocessingHofHhalideHperovskiteHactiveHlayersWHEnergyiandi
EnvironmentaliScienceUH2019UH]aUH]bc]V]bcg 35.4 89

101 αargetingHxdealHsualVpbsorberHαandemHWaterH₂plittingHδsingH–erovskiteH–hotovoltaicsHandH
ruxnxva]Vx₂eaH–hotocathodesWHAdvancediEnergyiMaterialsUH2015UHdUH]d[]da[ 21.8 89
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100 wybridHheterojunctionHandHphotoelectrochemistryHsolarHcellHbasedHonHsiliconHnanowiresHandH
doubleVwalledHcarbonHnanotubesWHNanoiLettersUH2009UHhUHcbbgVca 11.5 88

99 xmpactHofHLayerHαhicknessHonHtheHrhargeHrarrierHandH₂pinHroherenceHLifetimeHinHαwoVsimensionalH
LayeredH–erovskiteH₂ingleHrrystalsWHACSiEnergyiLettersUH2018UHbUHaafbVaafh 20.1 84

98 rarbonHnanotubeHandHrd₂eHnanobeltH₂chottkyHjunctionHsolarHcellsWHNanoiLettersUH2010UH][UHbdgbVh 11.5 84

97 RecentHprogressHinHthermoelectricHmaterialsWHScienceiBulletinUH2014UHdhUHa[fbVa[h] 83

96 –olarizationHandHsielectricH₂tudyHofHMethylammoniumHLeadHxodideHαhinHuilmHtoHRevealHitsH
“onferroelectricH“atureHunderH₂olarHrellH”peratingHronditionsWHACSiEnergyiLettersUH2016UH]UH]caV]ch 20.1 82

95 ”rganometallicVfunctionalizedHinterfacesHforHhighlyHefficientHinvertedHperovskiteHsolarHcellsWWH
ScienceUH2022UHbfeUHc]eVca[ 33.3 81

94 ”vertwistedUHresolvableHcarbonHnanotubeHyarnHentanglementHasHstrainHsensorsHandHrotationalH
actuatorsWHACSiNanoUH2013UHfUHg]agVbd 16.7 80

93 wighV–erformanceHuormamidiniumVqasedH–erovskiteH₂olarHrellsHviaHMicrostructureVMediatedH˛·VtoV˛–H
–haseHαransformationWHChemistryiofiMaterialsUH2017UHahUHbaceVbad[ 9.6 79

92 αhermoelectricHtransportHacrossHgrapheneZhexagonalHboronHnitrideZgrapheneHheterostructuresWH
NanoiResearchUH2015UHgUHeeeVefa 10 76

91 rarbonHnanotubesHasHanHefficientHholeHcollectorHforHhighHvoltageHmethylammoniumHleadHbromideH
perovskiteHsolarHcellsWHNanoscaleUH2016UHgUHebdaVe[ 7.7 76

90 tffectsHofHalloyingHonHtheHopticalHpropertiesHofHorganicâ��inorganicHleadHhalideHperovskiteHthinHfilmsWH
JournaliofiMaterialsiChemistryiCUH2016UHcUHfffdVffga 7.1 75

89
LargeVscaleHpreparationHofHsegregatedH–LpZcarbonHnanotubeHcompositeHwithHhighHefficientH
electromagneticHinterferenceHshieldingHandHfavourableHmechanicalHpropertiesWHCompositesiPartiB:i
EngineeringUH2018UH]ddUHc[dVc]b

10 75

88 wighlyHtwistedHdoubleVhelixHcarbonHnanotubeHyarnsWHACSiNanoUH2013UHfUH]cceVdb 16.7 73

87 tfficiencyHenhancementHofHgrapheneZsiliconVpillarVarrayHsolarHcellsHbyHw“”bHandH–ts”αV–₂₂WH
NanoscaleUH2012UHcUHa]b[Vb 7.7 69

86
RoomVtemperatureHsynthesisHofHruQaVxRtHQtHlH₂UH₂eRHnanotubesHwithHhierarchicalHarchitectureHasH
highVperformanceHcounterHelectrodesHofHquantumVdotVsensitizedHsolarHcellsWHChemistryiziAiEuropeani
JournalUH2015UHa]UH][ddVeb

4.8 65

85 LargeHareaUHhighlyHtransparentHcarbonHnanotubeHspiderwebsHforHenergyHharvestingWHJournaliofi
MaterialsiChemistryUH2010UHa[UHfabe 62

84 –seudoVbilayerHarchitectureHenablesHhighVperformanceHorganicHsolarHcellsHwithHenhancedHexcitonH
diffusionHlengthWHNatureiCommunicationsUH2021UH]aUHceg 17.4 61

83 ulameHsynthesisHofHfewVlayeredHgrapheneZgraphiteHfilmsWHChemicaliCommunicationsUH2011UHcfUHbda[Va 5.8 60
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82 ₂tableHuormamidiniumVqasedH–erovskiteH₂olarHrellsHviaHxnH₂ituHvrainHtncapsulationWHAdvancedi
EnergyiMaterialsUH2018UHgUH]g[[aba 21.8 59

81
txploitationHofHtwoVdimensionalHconjugatedHcovalentHorganicHframeworksHbasedHonH
tetraphenylethyleneHwithHbicarbazoleHandHpyreneHunitsHandHapplicationsHinHperovskiteHsolarHcellsWH
JournaliofiMaterialsiChemistryiAUH2020UHgUH]]ccgV]]cdh

13 58

80 pHwighlyHulexibleHandHLightweightHMn”aZvrapheneHMembraneHforH₂uperiorHZincVxonHqatteriesWH
AdvancediFunctionaliMaterialsUH2021UHb]UHa[[fbhf 15.6 58

79 ”ilHspillHcleanupHfromHseaHwaterHbyHcarbonHnanotubeHspongesWHFrontiersiofiMaterialsiScienceUH2013UH
fUH]f[V]fe 2.5 57

78 QuantitativeHanalysisHofHtimeVresolvedHmicrowaveHconductivityHdataWHJournaliPhysicsiD:iAppliedi
PhysicsUH2017UHd[UHchb[[a 3 56

77 vrapheneVrd₂eHnanobeltHsolarHcellsHwithHtunableHconfigurationsWHNanoiResearchUH2011UHcUHgh]Vh[[ 10 56

76 μerticalH”rientatedHsionâ��yacobsonHQuasiVasH–erovskiteHuilmHwithHxmprovedH–hotovoltaicH
–erformanceHandH₂tabilityWHSmalliMethodsUH2020UHcUH]h[[gb] 12.8 52

75 xonicHandH”pticalH–ropertiesHofHMethylammoniumHLeadHxodideH–erovskiteHacrossHtheH
αetragonalVrubicH₂tructuralH–haseHαransitionWHChemSusChemUH2016UHhUHaehaVaehg 8.3 51

74 pHfacileHrouteHtoHisotropicHconductiveHnanocompositesHbyHdirectHpolymerHinfiltrationHofHcarbonH
nanotubeHspongesWHACSiNanoUH2011UHdUHcafeVgb 16.7 51

73 ₂ynthesisHofHnitrogenVdopedHcarbonHthinHfilmsHandHtheirHapplicationsHinHsolarHcellsWHCarbonUH2011UHchUHd[aaVd[ag10.4 50

72 –robingH–erovskiteHxnhomogeneityHbeyondHtheH₂urfaceiHα”uV₂xM₂HpnalysisHofHwalideH–erovskiteH
–hotovoltaicHsevicesWHACSiAppliediMaterialsiramp;iInterfacesUH2018UH][UHagdc]Vagdda 9.5 49

71 αhermallyH₂tableH–erovskiteH₂olarHrellsHbyH₂ystematicHMolecularHsesignHofHtheHwoleVαransportH
LayerWHACSiEnergyiLettersUH2019UHcUHcfbVcga 20.1 48

70 tfficientHxnvertedH–erovskiteH₂olarHrellsHwithHLowHμoltageHLossHpchievedHbyHaH–yridineVqasedH
sopantVureeH–olymerH₂emiconductorWHAngewandteiChemieiziInternationaliEditionUH2021UHe[UHfaafVfabb 16.4 42

69
αopologyHevolutionHofHgrapheneHinHchemicalHvaporHdepositionUHaHcombinedH
theoreticalZexperimentalHapproachHtowardHshapeHcontrolHofHgrapheneHdomainsWHNanotechnologyUH
2012UHabUH]]de[d

3.4 39

68 wybridH–erovskiteV”rganicHulexibleHαandemH₂olarHrellHtnablingHwighlyHtfficientHtlectrocatalysisH
”verallHWaterH₂plittingWHAdvancediEnergyiMaterialsUH2020UH][UHa[[[be] 21.8 37

67 vateHtunableHgrapheneVsiliconH”hmicZ₂chottkyHcontactsWHAppliediPhysicsiLettersUH2012UH][]UHaab]]b 3.4 37

66 sopedHcarbonHnanotubeHarrayHwithHaHgradientHofHnitrogenHconcentrationWHCarbonUH2010UHcgUHb[hfVb][a 10.4 37

65 –hotocatalyticUHrecyclableHrd₂HnanoparticleVcarbonHnanotubeHhybridHspongesWHNanoiResearchUH2012UH
dUHaedVaf] 10 36

(2012-2018)
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64 αhirdVorderHnonlinearHopticalHpropertiesHofHmethylammoniumHleadHhalideHperovskiteHfilmsWHJournali
ofiMaterialsiChemistryiCUH2016UHcUHcgcfVcgda 7.1 36

63 uiberHandHfabricHsolarHcellsHbyHdirectlyHweavingHcarbonHnanotubeHyarnsHwithHrd₂eHnanowireVbasedH
electrodesWHNanoscaleUH2012UHcUHchdcVh 7.7 33

62 rontrollableHgrowthHofHshapedHgrapheneHdomainsHbyHatmosphericHpressureHchemicalHvapourH
depositionWHNanoscaleUH2011UHbUHchce 7.7 33

61 tfficientHenergyHconversionHofHnanotubeZnanowireVbasedHsolarHcellsWHChemicaliCommunicationsUH
2010UHceUHddbbVd 5.8 33

60 tlasticHcarbonHnanotubeHstraightHyarnsHembeddedHwithHhelicalHloopsWHNanoscaleUH2013UHdUHac[bV][ 7.7 32

59 wybridHthinHfilmsHofHgrapheneHnanowhiskersHandHamorphousHcarbonHasHtransparentHconductorsWH
ChemicaliCommunicationsUH2010UHceUHbd[aVc 5.8 32

58 tlectrochemicalHimpedanceHanalysisHofHperovskiteVelectrolyteHinterfacesWHChemicaliCommunicationsUH
2017UHdbUHacefVacf[ 5.8 31

57 uacileHsynthesisHofHcoreVshellHru”ZpgHnanowiresHwithHenhancedHphotocatalyticHandHenhancementHinH
photocurrentWHJournaliofiColloidiandiInterfaceiScienceUH2014UHc]hUHhV]e 9.3 31

56 LargeVpreaHulexibleHroreâ��₂hellHvrapheneZ–orousHrarbonHWovenHuabricHuilmsHforHuiberH
₂upercapacitorHtlectrodesWHAdvancediFunctionaliMaterialsUH2013UHabUHnZaVnZa 15.6 29

55 tlectronHαransportHqilayerHwithHrascadeHtnergyHplignmentHforHtfficientH–erovskiteH₂olarHrellsWHSolari
RrlUH2019UHbUH]h[[bbb 7.1 28

54 LowVqandgapH”rganicHqulkVweterojunctionHtnabledHtfficientHandHulexibleH–erovskiteH₂olarHrellsWH
AdvancediMaterialsUH2021UHbbUHea][ddbh 24 27

53 tffectHofHnonVstoichiometricHsolutionHchemistryHonHimprovingHtheHperformanceHofHwideVbandgapH
perovskiteHsolarHcellsWHMaterialsiTodayiEnergyUH2018UHfUHabaVabg 7 26

52
tnablingHhighlyHefficientHphotocatalyticHhydrogenHgenerationHandHorganicsHdegradationHviaHaH
perovskiteHsolarHcellVassistedHsemiconductingHnanocompositeHphotoanodeWHJournaliofiMaterialsi
ChemistryiAUH2019UHfUH]edV]f]

13 25

51 LowVrostUHtfficientUHandHsurableHwH–roductionHbyH–hotoelectrochemicalHWaterH₂plittingHwithH
ruva₂eH–hotocathodesWHACSiAppliediMaterialsiramp;iInterfacesUH2018UH][UH]hdfbV]hdfh 9.5 25

50 tthanolHflameHsynthesisHofHhighlyHtransparentHcarbonHthinHfilmsWHCarbonUH2011UHchUHabfVac] 10.4 22

49 xmprovingH–hotovoltaicH–erformanceHδsingH–erovskiteZ₂urfaceVModifiedHvraphiticHrarbonH“itrideH
weterojunctionWHSolariRrlUH2020UHcUH]h[[c]b 7.1 22

48 xnhomogeneousHsopingHofH–erovskiteHMaterialsHbyHsopantsHfromHwoleVαransportHLayerWHMatterUH
2020UHaUHae]Vafa 12.7 22

47 vrapheneHbufferedHgalvanicHsynthesisHofHgrapheneâ��metalHhybridsWHJournaliofiMaterialsiChemistryUH
2011UHa]UH]bac] 21
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46 Qrewd“wbRqixciHaHleadVfreeHperovskiteHwithHmbb[HdaysHhumidityHstabilityHforHoptoelectronicH
applicationsWHJournaliofiMaterialsiChemistryiAUH2019UHfUH]dfaaV]dfb[ 13 20

45 WireVsupportedHrd₂eHnanowireHarrayHphotoelectrochemicalHsolarHcellsWHPhysicaliChemistryiChemicali
PhysicsUH2012UH]cUHbdgbVg 3.6 20

44 ₂tepHdrivenHcompetitiveHepitaxialHandHselfVlimitedHgrowthHofHgrapheneHonHcopperHsurfaceWHAIPi
AdvancesUH2011UH]UH[ba]cd 1.5 19

43 ruxV₂iHheterojunctionHsolarHcellsHwithHcarbonHnanotubeHfilmsHasHflexibleHtopVcontactHelectrodesWH
NanoiResearchUH2011UHcUHhfhVhge 10 18

42 –erovskiteHsolarHcellHusingHaHtwoVdimensionalHtitaniaHnanosheetHthinHfilmHasHtheHcompactHlayerWHACSi
AppliediMaterialsiramp;iInterfacesUH2015UHfUH]d]]fVaa 9.5 17

41 ₂ulfonatedHvrapheneHperogelsHtnableH₂afeVtoVδseHulexibleH–erovskiteH₂olarHModulesWHAdvancedi
EnergyiMaterialsUH2022UH]aUHa][babe 21.8 17

40 ”rderedH₂ingleVrrystallineHpnataseHαi”H“anorodHrlustersH–lantedHonHvrapheneHforHuastHrhargeH
αransferHinH–hotoelectrochemicalH₂olarHrellsWHSmallUH2017UH]bUH]f[[fhb 11 16

39 tnhancedHperformanceHandHstabilityHofHpâ��iâ��nHperovskiteHsolarHcellsHbyHutilizingHanHpxtVactiveH
cathodeHinterlayerWHJournaliofiMaterialsiChemistryiAUH2019UHfUH]deeaV]defa 13 16

38 uabricationHofHsiliconHmicrowireHarraysHforHphotovoltaicHapplicationsWHAppliediPhysicsiA:iMaterialsi
ScienceiandiProcessingUH2011UH][aUH][hV]]c 2.6 16

37 ₂uspendedUHstraightenedHcarbonHnanotubeHarraysHbyHgelHchappingWHACSiNanoUH2011UHdUHdedeVe] 16.7 16

36 xntroductionHofHaH₂tableHRadicalHinH–olymerHrapacitorHtnablesHwighHtnergyH₂torageHandH–ulseH
sischargeHtfficiencyWHChemistryiofiMaterialsUH2020UHbaUHhbddVhbea 9.6 16

35 δnexpectedlyHhighHstabilityHandHsurfaceHreconstructionHofH–dpupgHnanoparticlesHforHformateH
oxidationHelectrocatalysisWHNanoscaleUH2020UH]aUH]]edhV]]ef] 7.7 15

34 ”neVdimensionalHheterostructuresHofHsingleVwalledHcarbonHnanotubesHandHrd₂eHnanowiresWHSmallUH
2010UHeUHbfeVg[ 11 15

33 pnHeffectiveHandHeconomicalHencapsulationHmethodHforHtrappingHleadHleakageHinHrigidHandHflexibleH
perovskiteHphotovoltaicsWHNanoiEnergyUH2022UHhbUH][egdb 17.1 15

32 WireVshapedHperovskiteHsolarHcellHbasedHonHαi”aHnanotubesWHNanotechnologyUH2016UHafUHa[Lα[] 3.4 15

31 plcoholHμaporH–ostVpnnealingHforHwighlyHtfficientH₂ba₂bH–lanarHweterojunctionH₂olarHrellsWHSolariRrlUH
2019UHbUH]h[[]bb 7.1 14

30 pgHnanoparticlesHdecoratedHZn”HnanoarraysHwithHenhancedHsurfaceVenhancedHRamanHscatteringH
andHfieldHemissionHpropertyWHJournaliofiMaterialsiScience:iMaterialsiiniElectronicsUH2017UHagUH]eabbV]eabg 2.1 13

29 wybridHeffectHofHgasHflowHandHlightHexcitationHinHcarbonZsiliconH₂chottkyHsolarHcellsWHJournaliofi
MaterialsiChemistryUH2012UHaaUHbbb[ 12

(2012-2019)
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28 “anobeltâ��carbonHnanotubeHcrossVjunctionHsolarHcellsWHEnergyiandiEnvironmentaliScienceUH2012UHdUHe]]h 35.4 11

27 xnterfacialHtngineeringHofHWideVqandgapH–erovskitesHforHtfficientH–erovskiteZrZα₂₂eHαandemH₂olarH
rellsWHAdvancediFunctionaliMaterialsUa][fbdh 15.6 10

26 tfficientHandH₂tableHrarbonVqasedH–erovskiteH₂olarHrellsHviaH–assivationHbyHaHMultifunctionalH
wydrophobicHMoleculeHwithHqidentateHpnchorsWHACSiAppliediMaterialsiramp;iInterfacesUH2021UH]bUH]ecgdV]echf9.5 10

25 LowVαemperatureH–rocessedHrarbonHtlectrodeVqasedHxnorganicH–erovskiteH₂olarHrellsHwithH
tnhancedH–hotovoltaicH–erformanceHandH₂tabilityWHEnergyiandiEnvironmentaliMaterialsUH2021UHcUHhdV][a 13 10

24 LeadVfreeHperovskiteH[wb“rewc“wb]ruqrcHwithHbothHaHbandgapHofH]WcbHeμHandHexcellentHstabilityWH
JournaliofiMaterialsiChemistryiAUH2020UHgUHdcgcVdcgg 13 8

23 tfficientHxnvertedH–erovskiteH₂olarHrellsHwithHLowHμoltageHLossHpchievedHbyHaH–yridineVqasedH
sopantVureeH–olymerH₂emiconductorWHAngewandteiChemieUH2021UH]bbUHfb[bVfb[h 3.6 8

22 uacileHandHscalableHsynthesisHofHhierarchicallyHporousHgrapheneHarchitectureHforHhydrogenHstorageH
andHhighVrateHsupercapacitorsWHJournaliofiMaterialsiScience:iMaterialsiiniElectronicsUH2017UHagUH]fefdV]feg]2.1 7

21 ₂olutionVprocessedHbulkHheterojunctionHsolarHcellsHbasedHonHinterpenetratingHrd₂HnanowiresHandH
carbonHnanotubesWHNanoiResearchUH2012UHdUHdhdVe[c 10 7

20 uluorineVxnducedH₂urfaceHMetallizationHforHpmmoniaH₂ynthesisHunderH–hotoexcitationHupHtoH
]dd[HnmWHAngewandteiChemieiziInternationaliEditionUH2021UHe[UH]]]fbV]]]fh 16.4 6

19 qubbleVpromotedHassemblyHofHhierarchicalUHporousHpga₂HnanoparticleHmembranesWHJournaliofi
MaterialsiChemistryUH2012UHaaUHacfa] 5

18 rontrollingHtheHbandHstructureHandHphotocatalyticHperformanceHofHsingleHatomHpgZrb“cHcatalystsH
byHvariationHofHsilverHconcentrationWHInorganiciChemistryiFrontiersU 6.8 4

17 pnnealingHfreeHtinHoxideHelectronHtransportHlayersHforHflexibleHperovskiteHsolarHcellsWHNanoiEnergyUH
2022UHhcUH][eh]h 17.1 4

16 RecentHprogressHinHstabilizingHperovskiteHsolarHcellsHthroughHtwoVdimensionalHmodificationWHAPLi
MaterialsUH2021UHhUH[f[f[a 5.7 4

15 RealVtimeHxlluminationHtstimationHforHMixedHRealityHonHMobileHsevicesH2020UH 3

14
₂elfVpssemblyHofHrhiralH“ematicHLiquidHrrystallineH–hasesHofHpg“Ro₂i”aorysteineors–bqrbH
wybridH“anorodsHwithH–lasmonVsependentH–hotoluminescenceWHParticleiandiParticleiSystemsi
CharacterizationUH2020UHbfUHa[[[[[g

3.1 3

13 ₂tronglyHquantumVconfinedHMnaTVdopedHrs–bqrbHnanocrystalsHinHMrMVc]HwithHpureHblueHemissionWH
NewiJournaliofiChemistryUH2020UHccUHahg[Vahgd 3.6 3

12 MechanicalHandHthermalHpropertiesHofHwaterborneHpolyurethaneHfilmsHmodifiedHbyHrar”boαi”aH
particlesHwithHδμHabsorptionHactivityWHChemicaliResearchiiniChineseiUniversitiesUH2017UHbbUH][[fV][]] 2.2 3
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