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110 uffectKofKsulfurizationKtemperatureKonKpropertiesKofKsubSnScKthinKfilmsKandKsolarKcellsKpreparedKbyK
sulfurizationKofKstackedKmetallicKprecursorsZK2015XKchXKagaYagf 41
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cellsZK2015XKhXKcacdYcaei 351
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104 soYelectroplatedK–esteriteKrifacialKThinYvilmKSolarKsellsjKqKStudyKofKSulfurizationKTemperatureZK
2015XKgXKa]dadYbh 27

103 WurtziteKsuâ��weSâ��KNanocrystalsjK₃haseYKandKShapeYsontrolledKsolloidalKSynthesisZK2015XKa]XKadfhYgc 10

102 virstYprinciplesKcalculationKofKsubSnScKandKrelatedKcompoundsZK2015XKbebXKabc]Yabcd 34

101 SynthesisKandKoptimizedKsulfurizationKtimeKofKsubSnScKthinKfilmsKobtainedKfromKstackedKmetallicK
precursorsKforKsolarKcellKapplicationZK2015XKaf]XKdfhYdga 28

100 tonorYacceptorKpairKrecombinationKluminescenceKfromKmonoclinicKsubSnScKthinKfilmZK2015XKa]gXK]cba]a 24

99 vabricationKofKsubSnScthinYfilmKsolarKcellsKwithKpowerKconversionKefficiencyKofKoverKdPZKJapanesep
JournalpofpAppliedpPhysicsXK2015XKedXK]h–s]f 1.4 102

98 unergyKlevelKdiagramKaroundKweYrichKgrainKboundariesKinKsubSnaYxwexScKTsTwSUKthinYfilmKsolarKcellsZK
2015XKacdXKaYd 20

97 MetalKsulfideKprecursorKaqueousKsolutionsKforKfabricationKofKsubZnSnTSXSeUdKthinKfilmKsolarKcellsZK
2015XKagXKabfiYabge 60

96 ynfluenceKofKcompositionKandKannealingKonKtheKcharacteristicsKofKsuKbKSnSKcKthinKfilmsKgrownKbyK
cosputteringKatKroomKtemperatureZKThinpSolidpFilmsXK2015XKehbXKbbiYbcb 2.2 38

95 SelfYregulatedKgrowthKandKtunableKpropertiesKofKsuSbSbKsolarKabsorbersZK2015XKacbXKdiiYe]f 97

94 uxcitonKluminescenceKfromKsubSnScKbulkKcrystalsZK2016XKa]hXK]iba]g 25

93 qKreviewKofKdefectsKandKdisorderKinKmultinaryKtetrahedrallyKbondedKsemiconductorsZK2016XKcaXKabc]]d 56
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92 StudyKonKtheKsynthesisKandKformationKmechanismKofKflowerYlikeKsucSbSdKparticlesKviaKmicrowaveK
irradiationZK2016XKfgiXKbahYbbd 20

91 solloidalKWurtziteKsubSnScKTsTSUKNanocrystalsKandKTheirKqpplicationsKinKSolarKsellsZKChemistrypofp
MaterialsXK2016XKbhXKcc]hYccag 9.6 60

90 StructuralKcharacterizationKofKsubSnScKandKsubTSnXweUScKcompoundsZK2016XKfhbXKdhiYdid 11

89 tevelopmentKofKsubSnScKTsTSUKthinKfilmKsolarKcellsKbyKphysicalKtechniquesjKqKstatusKreviewZK2016XK
aecXKhdYa]g 109

88 UnderstandingKquaternaryKcompoundKsubZnSnSedKsynthesisKbyKmicroscopicKscaleKanalysesKatKanK
identicalKlocationZK2016XKdXKdfbfYdfbi 3

87  igandYfreeKnanoYgrainKsubSnScKasKaKpotentialKcathodeKalternativeKforKbothKcobaltKandKiodineKredoxK
electrolyteKdyeYsensitizedKsolarKcellsZK2016XKdXKadhfeYadhgf 17

86 uffectKofKultrasonicallyKgeneratedKwaterKvaporKtreatmentKonKtheKsubZnSnSd[sdSK
heterojunctionYbasedKphotovoltaicKcellsZK2016XKaegXKgfeYggf 8

85 WideKbandgapKsubZnSnaâ��weKSdKfabricatedKonKtransparentKconductiveKoxideYcoatedKsubstratesKforK
topYcellsKofKmultiYjunctionKsolarKcellsZK2016XKfhiXKgacYgag 11

84 somparativeKstudyKofKtheKstructuralKandKopticalKpropertiesKofKsubSnXcandKsubZnSnXdTXKmKSXKSeUK
thinKfilmsKandKoptoelectronicKdevicesZK2016XKcXKaafdaa 4

83 subSnaâ��xwexScsolarKcellsKfabricatedKwithKaKgradedKbandgapKstructureZKAppliedpPhysicspExpressXK
2016XKiXK]gbc]a 2.4 54

82 qcceleratedKdevelopmentKofKsuSbSbKthinKfilmKphotovoltaicKdeviceKprototypesZK2016XKbdXKibiYici 61

81 SynthesisKofKcompositionallyKcontrollableKsuTSnweUSKnanocrystalsKwithKtunableKbandKgapsZK2016XKahXKafa 2

80 wrowthKandKpropertiesKofKcoYevaporatedKsubSnScKthinKfilmsKforKsolarKcellKapplicationsZK2016XKacaXKbbYbg 17

79 SolutionYprocessedKsubSnScKthinKfilmKsolarKcellsZK2016XKfXKehghfYehgie 25

78 StudyKonKtheKpreheatingKdurationKofKsubSnScKthinKfilmsKusingKRvKmagnetronKsputteringKtechniqueK
forKphotovoltaicsZK2016XKffeXKfiYge 30

77 SolvothermalKapproachKtoKsynthesizeKwurtziteKstructureKsubSnScKnanocrystalsKandKtheirKapplicationK
toKfabricateKsubZnSnTSXSeUdKthinKfilmZK2016XKfehXKa]b]Ya]bd 9

76 SparkKplasmaKsinteringKofKsubSnScKpowdersKsynthesizedKbyKmechanicalKalloyingZK2016XKafdXKafeYafh 10

75 StrongKquantumKconfinementKeffectKinKsudSnSdKquantumKdotsKsynthesizedKviaKanKimprovedK
hydrothermalKapproachZK2016XKfgbXKb]dYbaa 18
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74 unhancedKthermoelectricKpropertiesKofKearthYabundantKsubSnScKviaKynKdopingKeffectZK2016XKfgbXKeehYefc 49

73 weYincorporatedKsubZnSnSedKthinYfilmKsolarKcellsKwithKefficiencyKgreaterKthanKa]PZK2016XKaddXKdhhYdib 80

72 subSnScKsolarKcellsKfabricatedKbyKchemicalKbathKdepositionâ��annealingKofKSnS[suKstackedKlayersZK
2016XKaddXKbhaYbhh 56

71 vabricationKofKsputteredKdepositedKsubSnScKTsTSUKthinKfilmKsolarKcellKwithKpowerKconversionK
efficiencyKofKbZciKPZK2017XKg]aXKi]aYi]h 39

70 tefectKungineeringKinKMultinaryKuarthYqbundantKshalcogenideK₃hotovoltaicKMaterialsZK2017XKgXKaf]bcff 150

69 wrowthKofKsubweScKbulkKsingleKcrystalsKbyKchemicalKvaporKtransportKwithKiodineZK2017XKaidXKafYai 16

68 rriefKreviewKofKemergingKphotovoltaicKabsorbersZK2017XKdXKhYae 45

67
virstYprinciplesKstudyKofKdefectKformationKinKtheKphotovoltaicKsemiconductorsKsubweScandK
subZnweSdforKcomparisonKwithKsubSnScXKsubZnSnSdXKandKsuynSebZKJapanesepJournalpofpAppliedp
PhysicsXK2017XKefXK]dsS]h

1.4 8

66 ynfluenceKofKsu[TweKWKSnUKcompositionKratioKonKphotovoltaicKperformancesKofKsubSnaâ��xwexScKsolarK
cellZKSolarpEnergyXK2017XKadiXKcdaYcdf 6.8 10

65 uffectKofKsdKcontentKandKsulfurizationKonKstructuresKandKpropertiesKofKsdKdopedKsubSnScKthinKfilmsZK
2017XKgbaXKibYii 10

64 SolutionKprocessedKsingleYphaseKsubSnScKfilmsjKstructureKandKphotovoltaicKperformanceZK2017XKaXKhiiYi]f 25

63 uxploringKtheKelectronicKandKopticalKpropertiesKofKsubSnaâ��xwexScKandKsubSnaâ��xSixScKTxKmK]XK]ZeXK
andKaUZK2017XKbedXKag]]aaa 6

62 vabricationKofKsubMSnSdKTMKmKsobWXKNibWUKnanocrystalKthinKfilmsKandKtheirKapplicationKinK
photodetectorsZK2017XKdaXKfheYfia 16

61 vabricationKofKTsuXqgUbSnScKthinKfilmsKbyKsulfurizationKforKsolarKcellsZKThinpSolidpFilmsXK2017XKfdbXKhYac 2.2 7

60 ulectrodepositionKofKgermaniumYcontainingKprecursorsKforKsubTSnXweUScKthinKfilmKsolarKcellsZK2017XK
beaXKfeaYfei 4

59 randgapKengineeringKofKsubSnTSXSeUcKsemiconductorKnanocrystalsKandKtheirKapplicationsKinKthinK
filmKsolarKcellsZK2017XKgbhXKcbbYcbg 10

58 roostingKefficiencyKandKstabilityKofKaKsubZnSnSdKphotocathodeKbyKalloyingKweKandKincreasingKsulfurK
pressureKsimultaneouslyZK2017XKdaXKahYbf 32

57 ₃haseKstabilityKofKtheKsuYSnYSKsystemKandKoptimalKgrowthKconditionsKforKearthYabundantKsubSnScK
solarKmaterialsZKSolarpEnergyXK2017XKaeeXKgdeYgeg 6.8 25
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56 uffectsKofKweKsubstitutionKonKmorphologyKandKelectricalKpropertiesKofKsubSnTSXSeUcKbulkKatKaKfixedK
Se[[SeWS]KcompositionZK2017XKbeeXKaYg 6

55 rariumKdisilicideKasKaKpromisingKthinYfilmKphotovoltaicKabsorberjKstructuralXKelectronicXKandKdefectK
propertiesZK2017XKeXKbebicYbec]b 49

54 vabricationKofKsubSnScKthinKfilmsKbyKethanolYammoniumKsolutionKprocessKbyKdoctorYbladeK
techniqueZK2017XKacXKdghYdhb 4

53 tirectKsolutionKcoatingKofKpureYphaseKsubSnScKthinKfilmsKwithoutKsulfurizationZKJournalpofpMaterialsp
Science:pMaterialspinpElectronicsXK2017XKbhXKcdhaYcdhf 2.1 11

52 ReactionKchemistryKofKgroupKyVKcontainingKcopperKchalcogenideKsemiconductorsKsubMXcKTM´ m´ SnXK
weKandKX´ m´ SXKSeUZK2017XKfieXKac]gYacaf 11

51 xighKopenYcircuitKvoltageKofKternaryKsubweScKthinKfilmKsolarKcellsKfromKcombustionKsynthesizedK
suYweKalloyZK2017XKaf]XKcaiYcbg 23

50 ynsightsKintoKtheKthermoelectricKpropertiesKofKtheKsuKbKweTSKaYxKSeKxKUKcKsolidKsolutionsZK2017XKdXKabcdiYabcei 4

49 tepositionKandKcharacterizationKofKsprayKpyrolysedKpYtypeKsubSnScKthinKfilmKforKpotentialKabsorberK
layerKofKsolarKcellZK2018XKechXKhYab 15

48 qKcomparativeKinvestigationKofKsecondaryKphasesKandKMoSebKinKsubZnSnSedKsolarKcellsjKuffectKofK
Zn[SnKratioZK2018XKgdcXKbdiYbeg 12

47 tevelopmentKofKantimonyKsulfideâ��selenideKSbbTSXKSeUcYbasedKsolarKcellsZK2018XKbgXKgacYgba 100

46 ReviewKonKearthYabundantKandKenvironmentallyKbenignKsuâ��Snâ��XTXKmKSXKSeUKnanoparticlesKbyK
chemicalKsynthesisKforKsustainableKsolarKenergyKconversionZK2018XKf]XKaiYeb 29

45 ₃erformanceKassessmentKofKsubSnScKTsTSUKbasedKthinKfilmKsolarKcellsKbyKqM₃SYatZK2018XKahXKgiYhi 27

44 xighKpressureKRamanKscatteringKofKaKcoYevaporatedKsubSnSecKthinKfilmZKThinpSolidpFilmsXK2018XKfdgXKiYab 2.2 5

43 qKhybridKfunctionalKstudyKofKnativeKpointKdefectsKinKsuSnSjKimplicationsKforKreducingKcarrierK
recombinationZK2017XKb]XKbefYbfa 11

42 ynfluenceKofKweKyncorporationKfromKweSebKVaporKonKtheK₃ropertiesKofKsubZnSnTSXSeUdKMaterialKandK
SolarKsellsZKCoatingsXK2018XKhXKc]d 2.9 2

41 ₃hotoluminescenceKcharacterizationKofKsubSnaYxwexScKbulkKsingleKcrystalsZK2018XKhXK]iecbc 4

40 sharacterizationKofKsrystallineKsubSnScKSynthesizedKviaK owKTemperatureKSolvothermalKMethodZK
2018XKgh]XKfbYff 1

39 ₂pticalKpropertiesKandKelectronicKstructuresKofKsubSnScXKsubweScXKandKtheirKsolidKsolutionK
subTweXSnUScZKJapanesepJournalpofpAppliedpPhysicsXK2018XKegXK]hRsb] 1.4 9
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38 ydentifyingKShortYRangeKtisorderKinKsrystallineKrulkKsubSnScK₃hasesjKqKSolidYStateKNuclearK
MagneticKResonanceKSpectroscopicKynvestigationZKChemistrypofpMaterialsXK2018XKc]XKffbdYffce 9.6 9

37 subSnaYxwexScKthinKfilmKsolarKcellsKfabricatedKfromKsputteredKprecursorsjKuffectsKofKsoftYannealingK
processZK2018XKheXKaf]Yafg 1

36
virstYprinciplesKstudiesKonKtheKinterfaceKbetweenKlightYabsorbingKlayerKandKMoKbackKelectrodeKinK
suTynXwaUSebXKsubZnSnTSXSeUdXKandKsubSnScKsolarKcellsZKJapanesepJournalpofpAppliedpPhysicsXK2018XK
egXK]hRsag

1.4 6

35 qqueousYSolutionYrasedKqpproachKTowardsKsarbonYvreeKSbKSKvilmsKforKxighKufficiencyKSolarKsellsZK
2018XKaaXKcb]hYcbad 12

34 TemperatureYdependentKRamanKspectroscopyKofKsubSnaâ��KxKweKxKScKthinKfilmsZKJapanesepJournalpofp
AppliedpPhysicsXK2018XKegXK]hRsab 1.4 2

33 SulfurizationKtemperatureKdependentKphysicalKpropertiesKofKsubSnScKfilmsKgrownKbyKaKtwoYstageK
processZK2018XKhfXKafdYagb 15

32 uffectKofKsodiumKadditionKonKsubSnScKthinYfilmKsolarKcellsKfabricatedKonKalkaliYfreeKglassKsubstratesZK
JapanesepJournalpofpAppliedpPhysicsXK2018XKegXK]hRsaa 1.4 5

31 uffectKofKsulfurizationKtimeKonKtheKperformanceKofKmonoclinicKsubSnScKsolarKcellsZKSolarpEnergyXK
2019XKahhXKb]iYbag 6.8 11

30 ₃reparationKofKTsuXqgUbSnScKThinYvilmKSolarKsellsKbyKSulfurizingKMetalK₃recursorsKveaturingKVariousK
qgKsontentsZK2019XKbafXKah]]hgb 1

29 TheKversatilityKofKcopperKtinKsulfideZK2019XKgXKagaahYagahb 29

28 ReviewKonKsubSnScXKsucSnSdXKandKsudSnSdKthinKfilmsKandKtheirKphotovoltaicKperformanceZK2019XK
gfXKciYgd 42

27 qntimonyKinducedKcrystalKgrowthKforKlargeYgrainedKsubSnScKthinKfilmsKforKphotovoltaicsZKJournalpofp
PowerpSourcesXK2019XKdbfXKhdYib 8.9 9

26 StructuralXKelectronicKandKopticalKpropertiesKofKpulsedKlaserKdepositedKsubSnScKphotoKabsorberKthinK
filmsjKqKcombinedKexperimentalKandKcomputationalKstudyZKThinpSolidpFilmsXK2019XKfggXKfbYfg 2.2 7

25 sharacterizationKofKaKcoYevaporatedKsubSnScKthinYfilmKsolarKcellZKThinpSolidpFilmsXK2019XKffiXKceaYced 2.2 11

24 vabricationKofKaKsubSnaYxwexScKthinKfilmKbyKtheKsolYgelKsulfurizationKmethodZKJapanesepJournalpofp
AppliedpPhysicsXK2020XKeiXKSssrad 1.4

23 suYSnYSKsystemjKVibrationalKpropertiesKandKcoexistenceKofKtheKsubSnScXKsucSnSdKandKsudSnSdK
compoundsZKScriptapMaterialiaXK2020XKahfXKah]Yahd 5.6 10

22 sopperYbasedKternaryKmetalKsulfideKnanocrystalsKembeddedKinKgrapheneKoxideKasKphotocatalystKinK
waterKtreatmentZK2020XKeaYaac 1

21 SimpleKoneYpotKsynthesisKofKsudSnSdKnanoplatesKandKtemperatureYinducedKphaseKtransformationK
mechanismZKCrystEngCommXK2020XKbbXKabb]Yabbi 3.3 4
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20 ₃roductionKandKcharacterizationKofKsubSnScKfilmsKforKsolarKcellKapplicationsjKTheKeffectKofKtheK
sulfurizationKtemperatureKonKsuSKsecondaryKphaseZKSolarpEnergyXK2021XKbadXKagiYahh 6.8 3

19 TernaryKsuSnSjKSynthesisXKStructureXK₃hotoelectrochemicalKqctivityXKandKxeterojunctionKrandK
₂ffsetKandKqlignmentZKChemistrypofpMaterialsXK2021XKccXKaihcYaiic 9.6 6

18 ₃haseKtransformationKinKsubSnScKTsTSUKthinKfilmsKthroughKpreYtreatmentKinKsulfurKatmosphereZK
JournalpofpMaterialspScience:pMaterialspinpElectronicsXK2021XKcbXKa]]ahYa]]bg 2.1 3

17 ₃rogressKinKThinKvilmKSolarKsellKandKqdvancedKTechnologiesKforK₃erformanceKymprovementZK2021XK 1

16
NumericalKynsightsKintoKtheKynfluenceKofKulectricalK₃ropertiesKofKnYsdSKrufferK ayerKonKtheK
₃erformanceKofKS w[Mo[pYqbsorber[nYsdS[nYZn₂[qgKsonfiguredKThinKvilmK₃hotovoltaicKtevicesZK
CoatingsXK2021XKaaXKeb

2.9 5

15 suKbKTSnKaâ��KxKweKxKUSKcKsolarKcellsKpreparedKviaKcoYevaporationKandKannealingKinKgermaniumKsulfideK
andKsulfurKvaporZKPhysicapStatuspSolidipC:pCurrentpTopicspinpSolidpStatepPhysicsXK2017XKadXKaf]]aic 5

14 uffectKofKsulfurizationKprocessKonKtheKpropertiesKofKsolutionYprocessedKsubSnScKthinKfilmKsolarK
cellsZKJournalpofpMaterialspScience:pMaterialspinpElectronicsXK2019XKc]XKagidgYagiee 2.1 1

13 qdvancesKinKlowYcostKandKnontoxicKmaterialsKbasedKsolarKcellKdevicesZKJournalpofpPhysics:pConferencep
SeriesXK2021XKb]g]XK]ab]dc 0.3 0

12 ymprovedKzscKbyKyncreasingKtheKqbsorberK ayerKThicknessKofKMonoclinicYtominatedKsubSnScKThinK
vilmKSolarKsellsKvabricatedKonKvlexibleKMoKvoilZKSolarpRrlXK 7.1 1

11 sopperYbasedKkesteriteKthinKfilmsKforKphotoelectrochemicalKwaterKsplittingZKHighpTemperaturep
MaterialspandpProcessesXK2021XKd]XKddfYdf] 0.9 0

10 umergingKshalcogenideKThinKvilmsKforKSolarKunergyKxarvestingKtevicesZKChemicalpReviewsXK2021XK 68.1 10

9 ynfluenceKofKSubstrateKTemperatureKandKSulfurizationKonKSputteredKsuâ��SnweTSXSeUâ��KThinKvilmsKforK
SolarKsellKqpplicationZKIEEEpTransactionsponpElectronpDevicesXK2022XKaYf 2.9

8 randgapYwradedKsubsnaYXgexscKThinKvilmKSolarKsellsK₃reparedKbyKSputteringKSnge[suKTargetsZK
SSRNpElectronicpJournalXK 1

7 TheKeffectKofKsodiumKTNaUKdopingKonKtheKperformanceKofKnYSi[subSnScKheterojunctionKsolarKcellsK
depositedKbyK₃ tKusingKaKhomemadeKtargetZZKOptikXK2022XKbfdXKaficfd 2.5 2

6 sleanKenergyKforKsustainableKdevelopmentjKymportanceKofKnewKmaterialsZK2022XKaYae

5 M₂tu  yNwK₂vKTxuKS₂ qRKsu  KrqSutK₂NKsubSnScKTxyNKvy MK₃R₂tUsutKrYKS₃RqYK
₃YR₂ YSySZKMiddlepEastpJournalpofpScienceXK 1

4 tefectKanalysisKofKthinKfilmKsTwSKbasedKSolarKsellsKforKperformanceKoptimizationZK2020XK

3 NumericalKsimulationKofKhighYefficientKperovskiteYbasedKsolarKcellsKusingKSsq₃SKatZK2020XK 0
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2 uffectKofK₃hotodegradationKonKTernaryKveNiSbKThinKvilmKwithKsomplexingKqgentsKutTqKandK
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1 ymprovementKexperimentalKandKnumericalKsimulationKofKsubSnScYbasedKsolarKcellsZK2023XKacgXKaacf]b 0
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