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109 ureeUstandingTHopticallyHpumpedTHva~â��xnva~HmicrodiskHlasersHfabricatedHbyHphotoelectrochemicalH
etchingVHAppliediPhysicsiLettersTH2004THgdTHdZfhUdZgZ 3.4 74

108 wighHopticalHpolarizationHratioHfromHsemipolarHPaXa´flZ´flQHblueUgreenHxnva~Wva~HlightUemittingHdiodesVH
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107 Reviewâ��—rogressHinHwighH—erformanceHxxxU~itrideH}icroU{ightUtmittingHsiodesVHECSiJournaliofiSolidi
StateiScienceiandiTechnologyTH2020THhTHXZdXZa 2 63

106 wighHluminousHefficacyHgreenHlightUemittingHdiodesHwithHplva~HcapHlayerVHOpticsiExpressTH2016THacTHZfgegUfb3.3 60

105 {owUthresholdUcurrentUdensityHplva~UcladdingUfreeHmUplaneHxnva~Wva~HlaserHdiodesVHAppliedi
PhysicsiLettersTH2010THheTHabZZZb 3.4 59

104 ºilverHfreeHxxxUnitrideHflipHchipHlightUemittingUdiodeHwithHwallHplugHefficiencyHoverHfXMHutilizingHaHva~H
tunnelHjunctionVHAppliediPhysicsiLettersTH2016THZXhTHZhZZXc 3.4 58

103 xmprovedHperformanceHofHplvaxn—HredHmicroUlightUemittingHdiodesHwithHsidewallHtreatmentsVHOpticsi
ExpressTH2020THagTHdfgfUdfhb 3.3 57

102 —olarizedHspontaneousHemissionHfromHblueUgreenHmUplaneHva~UbasedHlightHemittingHdiodesVHAppliedi
PhysicsiLettersTH2011THhgTHXZZZZX 3.4 56

101 cccVhHnmHsemipolarHPZZa´flaQHlaserHdiodeHgrownHonHanHintentionallyHstressHrelaxedHxnva~HwaveguidingH
layerVHAppliediPhysicsiLettersTH2012THZXXTHXaZZXc 3.4 55

100 ptomHprobeHanalysisHofHinterfacialHabruptnessHandHclusteringHwithinHaHsingleHxnxvaZâ��x~HquantumH
wellHdeviceHonHsemipolarHPZXZ´flZ´flQHva~HsubstrateVHAppliediPhysicsiLettersTH2011THhgTHZhZhXb 3.4 54

99 wighUpowerHlowUdroopHvioletHsemipolarHPbXb´flZ´flQHxnva~Wva~HlightUemittingHdiodesHwithHthickHactiveH
layerHdesignVHAppliediPhysicsiLettersTH2014THZXdTHZfZZXe 3.4 50

98 }icroUlightUemittingHdiodesHwithHxxxâ��nitrideHtunnelHjunctionHcontactsHgrownHbyHmetalorganicH
chemicalHvaporHdepositionVHAppliediPhysicsiExpressTH2018THZZTHXZaZXa 2.4 47

97 }isfitHdislocationHformationHviaHpreUexistingHthreadingHdislocationHglideHinHPZZa´flaQHsemipolarH
heteroepitaxyVHAppliediPhysicsiLettersTH2011THhhTHXgZhZa 3.4 46

96 wigherHefficiencyHxnva~HlaserHdiodesHwithHanHimprovedHquantumHwellHcappingHconfigurationVHAppliedi
PhysicsiLettersTH2002THgZTHcafdUcaff 3.4 45

95 UnambiguousHevidenceHofHtheHexistenceHofHpolarizationHfieldHcrossoverHinHaHsemipolarHxnva~Wva~H
singleHquantumHwellVHAppliediPhysicsiLettersTH2009THhdTHXbbdXb 3.4 43

94 −isibleHresonantHmodesHinHva~UbasedHphotonicHcrystalHmembraneHcavitiesVHAppliediPhysicsiLettersTH
2006THggTHXbZZZZ 3.4 42
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photoelectrochemicalHetchingVHAppliediPhysicsiLettersTH2004THgdTHfeaUfec 3.4 41
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treatmentHandHdielectricHpassivationVHAppliediPhysicsiLettersTH2020THZZeTHadZZXc 3.4 38
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91 –riginHofHpyramidalHhillocksHonHva~HthinHfilmsHgrownHonHfreeUstandingHmUplaneHva~HsubstratesVH
AppliediPhysicsiLettersTH2010THheTHabZhXf 3.4 38

90 rarrierHlocalizationHinHmUplaneHxnva~Wva~HquantumHwellsHprobedHbyHscanningHnearHfieldHopticalH
spectroscopyVHAppliediPhysicsiLettersTH2010THhfTHZdZZXe 3.4 36

89 seterminationHofHinternalHparametersHforHplva~UcladdingUfreeHmUplaneHxnva~Wva~HlaserHdiodesVH
AppliediPhysicsiLettersTH2011THhhTHZfZZZd 3.4 36
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86 ºtressHrelaxationHandHcriticalHthicknessHforHmisfitHdislocationHformationHinHPZXZ´flXQHandHPbXbZ´flQH
xnva~Wva~HheteroepitaxyVHAppliediPhysicsiLettersTH2012THZXXTHZfZhZf 3.4 31
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uranzâ��zeldyshHoscillationsHinHelectroreflectanceVHAppliediPhysicsiLettersTH2009THhcTHacZhXe 3.4 26
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PhysicsiExpressTH2016THhTHZXaZXa 2.4 25

79 —olarizationHfieldHscreeningHinHthickHPXXXZQHxnva~Wva~HsingleHquantumHwellHlightUemittingHdiodesVH
AppliediPhysicsiLettersTH2016THZXgTHXeZZXd 3.4 24

78 vrowthHofHstrainUrelaxedHxnva~HonHmicrometerUsizedHpatternedHcompliantHva~HpseudoUsubstratesVH
AppliediPhysicsiLettersTH2020THZZeTHZZZZXZ 3.4 23

77 {uminescenceHrharacteristicsHofH~U—olarHva~HandHxnva~HuilmsHvrownHbyH}etalH–rganicHrhemicalH
−aporHsepositionVHJapaneseiJournaliofiAppliediPhysicsTH2009THcgTHXfZXXb 1.4 23

76 ºuppressingHvoidHdefectsHinHlongHwavelengthHsemipolarHPaXa´flZ´flQHxnva~HquantumHwellsHbyHgrowthH
rateHoptimizationVHAppliediPhysicsiLettersTH2013THZXaTHXhZhXd 3.4 21
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72 rolorUtunableHVHAppliediPhysicsiLettersTH2020THZZfTHXeZZXd 3.4 19
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contactsVHOpticsiExpressTH2019THafTHbZeaZUbZeag 3.3 17

69 }etalUorganicHchemicalHvaporHdepositionHofHhighHqualityTHhighHindiumHcompositionH~UpolarHxnva~H
layersHforHtunnelHdevicesVHJournaliofiAppliediPhysicsTH2017THZaZTHZgdfXf 2.5 16

68 pssessmentHofHdeepHlevelHdefectsHinHmUplaneHva~HgrownHbyHmetalorganicHchemicalHvaporH
depositionVHAppliediPhysicsiLettersTH2012THZXXTHXgaZXb 3.4 16
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64 wighUpowerH{tssHusingHvaUdopedHZn–HcurrentUspreadingHlayersVHElectronicsiLettersTH2016THdaTHbXcUbXe 1.1 12

63 qlueHandHaquamarineHstressUrelaxedHsemipolarHPZZa´flaQHlaserHdiodesVHAppliediPhysicsiLettersTH2013TH
ZXbTHZeZZZf 3.4 11

62 xnfluenceHofHgrowthHtemperatureHandHtemperatureHrampsHonHdeepHlevelHdefectHincorporationHinH
mUplaneHva~VHAppliediPhysicsiLettersTH2013THZXbTHabaZXg 3.4 11

61 ºizeUindependentHpeakHexternalHquantumHefficiencyHPmaMQHofHxnva~HredHmicroUlightUemittingHdiodesH
withHanHemissionHwavelengthHoverHeXXHnmVHAppliediPhysicsiLettersTH2021THZZhTHXgZZXa 3.4 10
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58
—hotoluminescenceHandHpositronHannihilationHstudiesHonH}gUdopedHnitrogenUpolarityHsemipolarH
PZXZ´flZ´flQHva~HheteroepitaxialHlayersHgrownHbyHmetalorganicHvaporHphaseHepitaxyVHAppliediPhysicsi
LettersTH2010THheTHXhZhZb
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55 —ropertiesHofH~UpolarHxnva~Wva~HquantumHwellsHgrownHwithHtriethylHgalliumHandHtriethylHindiumHasH
precursorsVHSemiconductoriScienceiandiTechnologyTH2019THbcTHXfdXZf 1.8 8

54 RecentHprogressHinHnonpolarH{tssHasHpolarizedHlightHemittersVHPhysicaiStatusiSolidiitAuiApplicationsi
andiMaterialsiScienceTH2009THaXeTHaXbUaXd 1.6 8

53 }ethodHofHgrowingHelasticallyHrelaxedHcrackUfreeHplva~HonHva~HasHsubstratesHforHultraUwideH
bandgapHdevicesHusingHporousHva~VHAppliediPhysicsiLettersTH2020THZZfTHXeaZXa 3.4 8

52 {ightUemittingHmetalensesHandHmetaUaxiconsHforHfocusingHandHbeamingHofHspontaneousHemissionVH
NatureiCommunicationsTH2021THZaTHbdhZ 17.4 8

51
semonstrationHofHhighHwallUplugHefficiencyHxxxUnitrideHmicroUlightUemittingHdiodesHwithH
}–r−sUgrownHtunnelHjunctionHcontactsHusingHchemicalHtreatmentsVHAppliediPhysicsiExpressTH2021TH
ZcTHXgedXa

2.4 8

50 }orphologicalHevolutionHofHxnva~Wva~HlightUemittingHdiodesHgrownHonHfreeUstandingHmUplaneHva~H
substratesVHJournaliofiAppliediPhysicsTH2013THZZbTHXebdXc 2.5 7

49 sichromaticHcolorHtuningHwithHxnva~UbasedHlightUemittingHdiodesVHAppliediPhysicsiLettersTH2008THhbTHZaZZZa3.4 7

48 −ioletHsemipolarHPaXUaUZQHxnva~HmicrocavityHlightUemittingHdiodeHwithHaHaXXHnmHultraUshortHcavityH
lengthVHOpticsiExpressTH2020THagTHahhhZUbXXXb 3.3 7

47
xnhomogeneousHrurrentHxnjectionHandHuilamentaryH{asingHofHºemipolarHPaXaZ´flQHqlueHva~UqasedH
−erticalUravityHºurfaceUtmittingH{asersHwithHquriedH×unnelHyunctionsVHPhysicaiStatusiSolidiitAui
ApplicationsiandiMaterialsiScienceTH2020THaZfTHZhXXfZg

1.6 7

46 ResearchH×owardHaHweterogeneouslyHxntegratedHxnva~H{aserHonHºiliconVHPhysicaiStatusiSolidiitAui
ApplicationsiandiMaterialsiScienceTH2020THaZfTHZhXXffX 1.6 7

45 r∕HoperationHofHhighUpowerHblueHlaserHdiodesHwithHpolishedHfacetsHonHsemiUpolarHva~HsubstratesVH
ElectronicsiLettersTH2016THdaTHaXXbUaXXd 1.1 7

44
}etalorganicHchemicalHvaporHdepositionUgrownHtunnelHjunctionsHforHlowHforwardHvoltageHxnva~H
lightUemittingHdiodesiHepitaxyHoptimizationHandHlightHextractionHsimulationVHSemiconductoriSciencei
andiTechnologyTH2021THbeTHXbdXZh

1.8 7

43 qlueHxnva~Wva~HlaserHdiodesHgrownHonHPbbLHbarHbHbarHZHLQHfreeUstandingHva~HsubstratesVHPhysicai
StatusiSolidiiC:iCurrentiTopicsiiniSolidiStateiPhysicsTH2011THgTHabhXUabha 6

42 ×heHdawnHofHminiatureHgreenHlasersVHScientificiAmericanTH2009THbXXTHfXUd 0.5 6

41 xmprovedHqualityHnonpolarHaHUplaneHva~Wplva~HU−H{tssHgrownHwithHsidewallHlateralHepitaxialH
overgrowthHPº{t–QVHPhysicaiStatusiSolidiitAuiApplicationsiandiMaterialsiScienceTH2008THaXdTHZfXdUZfZa 1.6 6

40 semonstrationHofHhighHefficiencyHcascadedHblueHandHgreenHmicroUlightUemittingHdiodesHwithH
independentHjunctionHcontrolVHAppliediPhysicsiLettersTH2021THZZgTHaeZZXc 3.4 6

39 wighUtemperatureHelectroluminescenceHpropertiesHofHxnva~HredHcXHˆ�HcXH˛…maHmicroUlightUemittingH
diodesHwithHaHpeakHexternalHquantumHefficiencyHofHbVaMVHAppliediPhysicsiLettersTH2021THZZhTHabZZXZ 3.4 6

38 ulowHmodulationHmetalorganicHvaporHphaseHepitaxyHofHva~HatHtemperaturesHbelowHeXXH´”rVH
SemiconductoriScienceiandiTechnologyTH2020THbdTHXhdXZc 1.8 5
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37 RoomU×emperatureHrontinuousU∕aveHtlectricallyHsrivenHºemipolarHPaXaHZQHqlueH{aserHsiodesH
weteroepitaxiallyHvrownHonHaHºapphireHºubstrateVHACSiPhotonicsTH2020THfTHZeeaUZeee 6.3 5

36 romparisonHofH—olishedHandHsryHttchedHºemipolarHLPZZbar{a}aQLHxxxU~itrideH{aserHuacetsVHIEEEi
PhotonicsiTechnologyiLettersTH2013THadTHaZXdUaZXf 2.2 5

35 xnva~UqasedHmicro{tsHsevicesHppproachingHZMHt¯tHwithHRedHeXhHnmHtlectroluminescenceHonH
ºemiURelaxedHºubstratesVHCrystalsTH2021THZZTHZbec 2.3 5

34 uullyHtransparentHmetalHorganicHchemicalHvaporHdepositionUgrownHcascadedHxnva~H
microUlightUemittingHdiodesHwithHindependentHjunctionHcontrolVHOpticsiExpressTH2021THahTHaaXXZUaaXXf 3.3 5

33 }–r−sHvrowthHandHrharacterizationHofHxn~H¯uantumHsotsVHPhysicaiStatusiSolidiitBu:iBasiciResearchTH
2020THadfTHZhXXdXg 1.3 5

32 ReductionHofHefficiencyHdroopHinHcUplaneHxnva~Wva~HlightUemittingHdiodesHusingHaHthickHsingleH
quantumHwellHwithHdopedHbarriersVHAppliediPhysicsiLettersTH2021THZZhTHaaZZXa 3.4 4

31 —rogressHofHxnva~UqasedHRedH}icroU{ightHtmittingHsiodesVHCrystalsTH2022THZaTHdcZ 2.3 4

30 –ptoelectronicHpropertiesHofHdopedHhydrothermalHZn–HthinHfilmsVHPhysicaiStatusiSolidiitAui
ApplicationsiandiMaterialsiScienceTH2017THaZcTHZeXXhcZ 1.6 3

29 aVeHvwzHhighUspeedHvisibleHlightHcommunicationHofHcdXHnmHva~HlaserHdiodeHbyHdirectHmodulationH
2015TH 3

28 valliumHnitrideHbasedHlightHemittingHdiodesHP{tssQHforHenergyHefficientHlightingHandHdisplaysH2013TH 3

27 tffectsHofHvrowthH×emperatureHandH—ostgrowthHpnnealingHonHxnhomogeneousH{uminescenceH
rharacteristicsHofHvreenUtmittingHxnva~HuilmsVHJournaliofiElectroniciMaterialsTH2010THbhTHZdUaX 1.9 3

26 —olarizationHfieldHcrossoverHinHsemiUpolarHxnva~Wva~HsingleHquantumHwellsVHPhysicaiStatusiSolidiiC:i
CurrentiTopicsiiniSolidiStateiPhysicsTH2010THfTHabfgUabgZ 3

25 xnva~Wva~HlaserHdiodesHonHsemipolarHPZXLbarHZLLbarHZLQHbulkHva~HsubstratesVHPhysicaiStatusiSolidii
C:iCurrentiTopicsiiniSolidiStateiPhysicsTH2008THdTHaZXgUaZZX 3

24 semonstrationHofHultraUsmallHdHˆ�HdH˛…maHeXfHnmHxnva~HamberHmicroUlightUemittingHdiodesHwithHanH
externalHquantumHefficiencyHoverHaMVHAppliediPhysicsiLettersTH2022THZaXTHXcZZXa 3.4 3

23
tffectsHofHactivationHmethodHandHtemperatureHtoHxxxUnitrideHmicroUlightUemittingHdiodesHwithHtunnelH
junctionHcontactsHgrownHbyHmetalorganicHchemicalHvaporHdepositionVHAppliediPhysicsiLettersTH2021TH
ZZhTHaXaZXa

3.4 3

22 astvsHformedHinHpl~Wva~Hwt}×HstructuresHwithHpl~HgrownHatHlowHtemperatureVHAppliediPhysicsi
LettersTH2021THZZgTHaaaZXb 3.4 3

21 —atternedHxxxU~itridesHonH—orousHva~iHtxtendingHtlasticHRelaxationHfromHtheH~anoUHtoHtheH
}icrometerHºcaleVHPhysicaiStatusiSolidiiyiRapidiResearchiLettersTaZXXabc 2.5 3

20 RealizationHofHxxxU~itrideHcU—laneHmicro{tssHtmittingHfromHcfXHtoHecdHnmHonHºemiURelaxedH
ºubstratesHtnabledHbyH−UsefectUureeHqaseH{ayersVHCrystalsTH2021THZZTHZZeg 2.3 3
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19 tnhancedHexternalHquantumHefficiencyHofHxxxUnitrideHmicroUlightUemittingHdiodesHusingHverticalHandH
transparentHpackageVHJapaneseiJournaliofiAppliediPhysicsTH2021THeXTHXaXhXd 1.4 3

18 aVeHvwzHhighUspeedHvisibleHlightHcommunicationHofHcdXHnmHva~HlaserHdiodeHbyHdirectHmodulationH
2015TH 2

17 tffectHofHnUplva~HcleaveHassistanceHlayersHonHtheHmorphologyHofHcHUplaneHcleavedHfacetsHforHmH
UplaneHxnva~Wva~HlaserHdiodesVHPhysicaiStatusiSolidiiC:iCurrentiTopicsiiniSolidiStateiPhysicsTH2011THgTHaaaeUaaag 2

16 —ropertiesHofHpl~Wva~HweterostructuresHvrownHatH{owHvrowthH×emperaturesHwithHpmmoniaHandH
simethylhydrazineVHCrystalsTH2021THZZTHZcZa 2.3 2

15 wighHefficiencyHblueHxnva~HmicrocavityHlightUemittingHdiodeHwithHaHaXdHnmHultraUshortHcavityVH
AppliediPhysicsiLettersTH2021THZZgTHXbZZXa 3.4 2

14 RedHxnva~HmicroUlightUemittingHdiodesHPNgtjeaXHnmQHwithHaHpeakHexternalHquantumHefficiencyHofH
cVdMHusingHanHepitaxialHtunnelHjunctionHcontactVHAppliediPhysicsiLettersTH2022THZaXTHZaZZXa 3.4 2

13 wighUspeedHperformanceHofHxxxUnitrideHcZXHnmHridgeHlaserHdiodeHonHPaXaHZHQHplaneHforHvisibleHlightH
communicationH2016TH 1

12 va~UbasedH−rºt{HfabricatedHonHnonpolarHva~HsubstratesH2013TH 1

11 ~onpolarHva~UbasedHverticalUcavityHsurfaceUemittingHlasersH2017TH 1

10 pHsemipolarHPPleftPH{ZXoverlineHZHoverlineHbH}HrightQQQHxnva~Wva~HgreenHlightHemittingHdiodeVH
MaterialsiResearchiSocietyiSymposiaiProceedingsTH2005THghaTHcZg 1

9 wighHspeedHperformanceHofHxxxUnitrideHlaserHdiodeHgrownHonHPaXaZQHsemipolarHplaneHforHvisibleHlightH
communicationH2016TH 1

8 –pticalHvainHandH{ossH}easurementsHofHºemipolarHxxxUnitrideH{aserHsiodesHwithHx×–WthinUpUva~H
rladdingH{ayersH2018TH 1

7
tstimationHofHroughnessUinducedHscatteringHlossesHinHxxxUnitrideHlaserHdiodesHwithHaH
photoelectrochemicallyHetchedHcurrentHapertureVHPhysicaiStatusiSolidiitAuiApplicationsiandiMaterialsi
ScienceTH2016THaZbTHhdbUhdf

1.6 0

6 ×ransmissionHveometryH{aserH{ightingHwithHaHrompactHtmitterVHPhysicaiStatusiSolidiitAuiApplicationsi
andiMaterialsiScienceTH2020THaZfTHaXXXbhZ 1.6 0

5 xnvertedH~UpolarHblueHandHblueUgreenHlightHemittingHdiodesHwithHhighHpowerHgrownHbyHmetalorganicH
chemicalHvaporHdepositionVHAppliediPhysicsiLettersTH2022THZaXTHZXZZXc 3.4 0

4 {owHuorwardH−oltageHxxxU~itrideHRedH}icroU{ightUtmittingHsiodesHonHaHºtrainHRelaxedH×emplateHwithH
anHxnva~HsecompositionH{ayerVHCrystalsTH2022THZaTHfaZ 2.3 0

3
ebVciHxnvitedH—aperiHsevelopmentHandHppplicationH—rospectsHofHxnva~UbasedH–ptoelectronicH
sevicesH—reparedHinH~onpolarH–rientationsVHDigestiofiTechnicaliPapersiSIDiInternationaliSymposiumTH
2008THbhTHheh

0.5

2
vrowthHandHcharacterizationHofHsemipolarHxnva~Wva~HmultipleHquantumHwellsHandHlightUemittingH
diodesHonHPleftPH{ZXoverlineHZHoverlineHZH}HrightQQHva~HtemplatesVHMaterialsiResearchiSocietyi
SymposiaiProceedingsTH2005THghaTHZaf

Shuji Nakamura

8



1
tstimationHofHroughnessUinducedHscatteringHlossesHinHxxxUnitrideHlaserHdiodesHwithHaH
photoelectrochemicallyHetchedHcurrentHapertureHP—hysVHºtatusHºolidiHpHcâ��aXZeQVHPhysicaiStatusiSolidii
tAuiApplicationsiandiMaterialsiScienceTH2016THaZbTHZXheUZXhe

1.6

List of Publications

9


