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136 μntelligentPinfraredPsensingPenabledPbyPtunablePmoirˆ'PquantumPgeometryffPNaturedP2022dPnhldPjnnejoj 50.4 7

135 UltrafastPSiliconPNanomembranePMicrobolometerPforPLongeWavelengthPμnfraredPLightPDetectionfP
NanooLettersdP2021dPjidPpkpmepkqj 11.5 3

134 yPwavelengthescalePblackPphosphorusPspectrometerfPNatureoPhotonicsdP2021dPimdPnhienho 33.9 28

133 ProbingPinterlayerPinteractionPviaPchiralPphononsPinPlayeredPhoneycombPmaterialsfPPhysicaloReviewoBdP
2021dPihkdP 3.3 4

132 StrongPmideinfraredPphotoresponsePinPsmalletwisteanglePbilayerPgraphenefPNatureoPhotonicsdP2020dP
ildPmlqemmk 33.9 37

131 EmergentPquantumPmaterialsfPMRSoBulletindP2020dPlmdPklheklo 3.2 7

130 yrtificialPMetaphotonicsPzornPNaturallyPinPTwoPDimensionsfPChemicaloReviewsdP2020dPijhdPniqoenjln 68.1 42

129 RoomPTemperaturePéraphenePMideμnfraredPzolometerPwithPaPzroadPOperationalPWavelengthP
RangefPACSoPhotonicsdP2020dPodPijhneijim 6.3 19

128 SemimetalsPforPhigheperformancePphotodetectionfPNatureoMaterialsdP2020dPiqdPpkhepko 27 70

127 WidelyPtunablePmideinfraredPlightPemissionPinPthinefilmPblackPphosphorusfPScienceoAdvancesdP2020dPndPeaaynikl14.3 42

126 zlackPPhosphorusP₃igheFrequencyPTransistorsPwithPLocalP–ontactPziasfPACSoNanodP2020dPildPjiipejijm 16.7 14

125 Moirˆ'PzandPTopologyPinPTwistedPzilayerPéraphenefPNanooLettersdP2020dPjhdPnhonenhpk 11.5 12

124 ElectricallyPtunablePphysicalPpropertiesPofPtwoedimensionalPmaterialsfPNanooTodaydP2019dPjodPqqeiiq 17.9 22

123 PlasmonicsPinPytomicallyPThinP–rystallinePSilverPFilmsfPACSoNanodP2019dPikdPoooieoooq 16.7 50

122 zlackPphosphorusPandPitsPisoelectronicPmaterialsfPNatureoReviewsoPhysicsdP2019dPidPkhnekio 23.6 107

121 zrightPMideμnfraredPPhotoluminescencePfromPThineFilmPzlackPPhosphorusfPNanooLettersdP2019dPiqdPilppeilqk11.5 58

120 éraphenePSchottkyPVaractorPDiodesPforP₃ighePerformancePPhotodetectionfPACSoPhotonicsdP2019dPndPiqiheiqim6.3 7
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119 Symmetrye–ontrolledPElectronePhononPμnteractionsPinPvanPderPWaalsP₃eterostructuresfPACSoNanodP
2019dPikdPmmjemmq 16.7 10

118 RevealingPtheP–ontributionPofPμndividualPFactorsPtoP₃ydrogenPEvolutionPReactionP–atalyticPyctivityfP
AdvancedoMaterialsdP2018dPkhdPeiohnhon 24 54

117 SynthesisPofP–rystallinePzlackPPhosphorusPThinPFilmPonPSapphirefPAdvancedoMaterialsdP2018dPkhdPiohkolp 24 67

116 LargeeVelocityPSaturationPinPThineFilmPzlackPPhosphorusPTransistorsfPACSoNanodP2018dPijdPmhhkemhih 16.7 32

115 yireStablePRoomeTemperaturePMideμnfraredPPhotodetectorsPzasedPonPhzNgzlackPyrsenicP
PhosphorusghzNP₃eterostructuresfPNanooLettersdP2018dPipdPkiojekioq 11.5 87

114 PhotothermalPEngineeringPofPéraphenePPlasmonsfPPhysicaloReviewoLettersdP2018dPijidPhmolhl 7.4 15

113 ProgressPonPzlackPPhosphorusPPhotonicsfPAdvancedoOpticaloMaterialsdP2018dPndPiphhknm 8.1 29

112 ValleyeSelectivePLinearPDichroismPinPLayeredPTinPSulfidefPACSoPhotonicsdP2018dPmdPkpilekpiq 6.3 18

111 EfficientPelectricalPdetectionPofPmideinfraredPgraphenePplasmonsPatProomPtemperaturefPNatureo
MaterialsdP2018dPiodPqpneqqj 27 84

110 EfficientPelectricalPcontrolPofPthinefilmPblackPphosphorusPbandgapfPNatureoCommunicationsdP2017dPpdPillol17.4 183

109 ElectrothermalP–ontrolPofPéraphenePPlasmonePhononPPolaritonsfPAdvancedoMaterialsdP2017dPjqdPiohhmnn24 20

108 ProtectivePmolecularPpassivationPofPblackPphosphorusfPNpjo2DoMaterialsoandoApplicationsdP2017dPidP 8.8 46

107 zlackPphosphorousPoptoelectronicPdevicesP2017dP 1

106 SingleecrystallinePgermaniumPnanomembranePphotodetectorsPonPforeignPnanocavitiesfPScienceo
AdvancesdP2017dPkdPeinhjopk 14.3 51

105 μnfraredPNanophotonicsPzasedPonPéraphenePPlasmonicsfPACSoPhotonicsdP2017dPldPjqpqejqqq 6.3 70

104 EnablingPnovelPdevicePfunctionsPwithPblackPphosphorusgMoSjPvanPderPWaalsPheterostructuresfP
ScienceoBulletindP2017dPnjdPimmoeimmp 10.6 5

103 WidelyPtunablePblackPphosphorusPmideinfraredPphotodetectorfPNatureoCommunicationsdP2017dPpdPinoj 17.4 191

102 StablePérapheneeTwoeDimensionalPMultiphasePPerovskiteP₃eterostructurePPhototransistorsPwithP
₃ighPéainfPNanooLettersdP2017dPiodPokkheokkp 11.5 63
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101 FeaturePissuePintroductionrPtwoedimensionalPmaterialsPforPphotonicsPandPoptoelectronicsfPOpticalo
MaterialsoExpressdP2016dPndPjlmp 2.6 1

100 SolutioneprocessedPtitaniumPcarbidePMXenePfilmsPexaminedPasPhighlyPtransparentPconductorsfP
NanoscaledP2016dPpdPinkoieinkop 7.7 165

99 yPDynamicallyPReconfigurablePymbipolarPzlackPPhosphorusPMemoryPDevicefPACSoNanodP2016dPihdPihljpeihlkm16.7 72

98 zlackPPhosphorusPMideμnfraredPPhotodetectorsPwithP₃ighPéainfPNanooLettersdP2016dPindPlnlpemm 11.5 476

97 ynisotropicPzlackPPhosphorusPSynapticPDevicePforPNeuromorphicPypplicationsfPAdvancedoMaterialsdP
2016dPjpdPlqqieo 24 217

96 zlackPPhosphorusPOptoelectronicsP2016dP 1

95 –ouplingeEnhancedPzroadbandPMideinfraredPLightPybsorptionPinPéraphenePPlasmonicP
NanostructuresfPACSoNanodP2016dPihdPiiiojeiiiop 16.7 46

94 OptoelectronicPdevicesPbasedPonPtwoedimensionalPtransitionPmetalPdichalcogenidesfPNanooResearchdP
2016dPqdPimlkeimnh 10 136

93 TitanumP–arbidePMXenePFlakesPasPNovelPjDPMetallicPSolutioneProcessedPFilmsfPECSoTransactionsdP
2016dPomdPkoeli 1 2

92 TunablePPlasmonâ��PhononPPolaritonsPinPLayeredPérapheneâ��₃exagonalPzoronPNitrideP
₃eterostructuresfPACSoPhotonicsdP2015dPjdPqhoeqij 6.3 57

91 SynthesisPofPthinefilmPblackPphosphorusPonPaPflexiblePsubstratefP2DoMaterialsdP2015dPjdPhkihhj 5.9 96

90 ₃ighlyPanisotropicPandProbustPexcitonsPinPmonolayerPblackPphosphorusfPNatureoNanotechnologydP
2015dPihdPmioeji 28.7 999

89 ThePrenaissancePofPblackPphosphorusfPProceedingsoofotheoNationaloAcademyoofoSciencesoofotheoUnitedo
StatesoofoAmericadP2015dPiijdPlmjkekh 11.5 900

88 μnterlayerPinteractionsPinPanisotropicPatomicallyPthinPrheniumPdiselenidefPNanooResearchdP2015dPpdPknmieknni10 133

87 RecentPydvancesPinPTwoeDimensionalPMaterialsPbeyondPéraphenefPACSoNanodP2015dPqdPiimhqekq 16.7 1581

86 StrongPlightâ��matterPcouplingPinPtwoedimensionalPatomicPcrystalsfPNatureoPhotonicsdP2015dPqdPkhekl 33.9 619

85 éraphenePPlasmonicPMetasurfacesPtoPSteerPμnfraredPLightfPScientificoReportsdP2015dPmdPijljk 4.9 165

84
ybnormalPcubicetetragonalPphasePtransitionPofPbariumPstrontiumPtitanatePnanoparticlesPstudiedPbyP
inPsituPRamanPspectroscopyPandPtransmissionPelectronPmicroscopyPheatingPexperimentsfPAppliedo
PhysicsoLettersdP2015dPihodPipjqhj

3.4 8
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83 zlackPyrsenicePhosphorusrPLayeredPynisotropicPμnfraredPSemiconductorsPwithP₃ighlyPTunableP
–ompositionsPandPPropertiesfPAdvancedoMaterialsdP2015dPjodPlljkelljq 24 282

82 TwoedimensionalPmaterialsPforPnanophotonicsPapplicationfPNanophotonicsdP2015dPldPijpeilj 6.3 76

81 μntroductionPtoPthePissuePonPgraphenePoptoelectronicsfPIEEEoJournaloofoSelectedoTopicsoinoQuantumo
ElectronicsdP2014dPjhdPnep 3.8 3

80 ElectronicPtransportPandPdevicePprospectsPofPmonolayerPmolybdenumPdisulphidePgrownPbyPchemicalP
vapourPdepositionfPNatureoCommunicationsdP2014dPmdPkhpo 17.4 327

79 zlackPphosphorusPradioefrequencyPtransistorsfPNanooLettersdP2014dPildPnljleq 11.5 270

78 TunablePopticalPpropertiesPofPmultilayerPblackPphosphorusPthinPfilmsfPPhysicaloReviewoBdP2014dPqhdP 3.3 496

77 RediscoveringPblackPphosphorusPasPanPanisotropicPlayeredPmaterialPforPoptoelectronicsPandP
electronicsfPNatureoCommunicationsdP2014dPmdPllmp 17.4 2389

76 NovelPmidinfraredPplasmonicPpropertiesPofPbilayerPgraphenefPPhysicaloReviewoLettersdP2014dPiijdPiinphi 7.4 42

75 PlasmonsPandPscreeningPinPmonolayerPandPmultilayerPblackPphosphorusfPPhysicaloReviewoLettersdP
2014dPiikdPihnphj 7.4 405

74 TunablePphononeinducedPtransparencyPinPbilayerPgraphenePnanoribbonsfPNanooLettersdP2014dPildPlmpien 11.5 109

73 ypproachingPtotalPabsorptionPatPnearPinfraredPinPaPlargePareaPmonolayerPgraphenePbyPcriticalP
couplingfPAppliedoPhysicsoLettersdP2014dPihmdPipiihm 3.4 83

72 TwoedimensionalPmaterialPnanophotonicsfPNatureoPhotonicsdP2014dPpdPpqqeqho 33.9 1805

71 PhotoconductivityPofPbiasedPgraphenefPNatureoPhotonicsdP2013dPodPmkemq 33.9 382

70 DampingPpathwaysPofPmideinfraredPplasmonsPinPgraphenePnanostructuresfPNatureoPhotonicsdP2013dP
odPkqlekqq 33.9 682

69 ThePμnteractionPofPLightPandPéraphenerPzasicsdPDevicesdPandPypplicationsfPProceedingsoofotheoIEEEdP
2013dPihidPioioeioki 14.3 77

68 PhotocurrentPinPgraphenePharnessedPbyPtunablePintrinsicPplasmonsfPNatureoCommunicationsdP2013dP
ldPiqmi 17.4 242

67 fPProceedingsoofotheoIEEEdP2013dPihidPinjheinko 14.3 75

66 éraphenePapplicationsPinPelectronicsPandPphotonicsfPMRSoBulletindP2012dPkodPijjmeijkl 3.2 144

(2012-2015)

5



65 ₃ierarchicalPmagneticPyolkâ��shellPmicrospheresPwithPmixedPbariumPsilicatePandPbariumPtitaniumP
oxidePshellsPforPmicrowavePabsorptionPenhancementfPJournaloofoMaterialsoChemistrydP2012dPjjdPqjoo 76

64 μnfraredPspectroscopyPofPtunablePDiracPterahertzPmagnetoeplasmonsPinPgraphenefPNanooLettersdP
2012dPijdPkonneoi 11.5 198

63 PlasmonicsPofPcoupledPgraphenePmicroestructuresfPNewoJournaloofoPhysicsdP2012dPildPijmhhi 2.9 66

62 SlowPlightPenhancementPofPfourewavePmixingPinPcoupledPsiliconeoneinsulatorPmicroringsP2012dP 1

61 MicrowavePabsorptionPenhancementPofPmultifunctionalPcompositePmicrospheresPwithPspinelPFekPOlP
–oresPandPynatasePTiOjPshellsfPSmalldP2012dPpdPijileji 11 621

60 StateeofetheeartPgraphenePhighefrequencyPelectronicsfPNanooLettersdP2012dPijdPkhnjeo 11.5 318

59 QuantumPbehaviorPofPgraphenePtransistorsPnearPthePscalingPlimitfPNanooLettersdP2012dPijdPilioejk 11.5 62

58 TunablePinfraredPplasmonicPdevicesPusingPgrapheneginsulatorPstacksfPNatureoNanotechnologydP2012dP
odPkkhel 28.7 935

57 TelecommunicationsebandPheraldedPsinglePphotonsPfromPaPsiliconPnanophotonicPchipfPAppliedo
PhysicsoLettersdP2012dPihhdPjniihl 3.4 103

56 LowepowerPcontinuousewavePfourewavePmixingPinPsiliconPcouplederesonatorPopticalPwaveguidesfP
OpticsoLettersdP2011dPkndPjqnlen 3 15

55 ThePoriginsPandPlimitsPofPmetalegraphenePjunctionPresistancefPNatureoNanotechnologydP2011dPndPioqepl 28.7 640

54 ₃ighefrequencydPscaledPgraphenePtransistorsPonPdiamondelikePcarbonfPNaturedP2011dPlojdPolep 50.4 727

53 μnfraredPspectroscopyPofPwaferescalePgraphenefPACSoNanodP2011dPmdPqpmlenh 16.7 159

52 MicrowavePabsorptionPenhancementPandPelectronPmicroscopyPcharacterizationPofPzaTiOâ��P
nanoetorusfPNanoscaledP2011dPkdPkpnheo 7.7 102

51 éraphenePNanophotonicsfPIEEEoPhotonicsoJournaldP2011dPkdPjqkejqm 1.8 8

50 ReinventingPgermaniumPavalanchePphotodetectorPforPnanophotonicPonechipPopticalPinterconnectsfP
NaturedP2010dPlnldPphel 50.4 410

49 éraphenePphotodetectorsPforPhighespeedPopticalPcommunicationsfPNatureoPhotonicsdP2010dPldPjqoekhi 33.9 1782

48 XμnvitedaPμntegrationPofPéermaniumPyvalanchePPhotodetectorsPonPSiliconPforPOne–hipPOpticalP
μnterconnectsfPECSoTransactionsdP2010dPkkdPolqeomn 1
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47 ₃ighPoneoffPratioPzilayerPéraphenePcomplementaryPfieldPeffectPtransistorsP2010dP 3

46 RFPperformancePofPshortPchannelPgraphenePfieldeeffectPtransistorP2010dP 21

45 éraphenePfieldeeffectPtransistorsPwithPhighPongoffPcurrentPratioPandPlargePtransportPbandPgapPatP
roomPtemperaturefPNanooLettersdP2010dPihdPoimep 11.5 1034

44 érapheneebasedPfastPelectronicsPandPoptoelectronicsP2010dP 7

43 –MOSeintegratedPhighespeedPMSMPgermaniumPwaveguidePphotodetectorfPOpticsoExpressdP2010dPipdPlqpneqq3.3 135

42 StatisticsPofPlightPtransportPinPjkmeringPsiliconPcouplederesonatorPopticalPwaveguidesfPOpticsoExpressdP
2010dPipdPjnmhmein 3.3 57

41 WaveguidePdispersionPeffectsPinPsiliconeoneinsulatorPcouplederesonatorPopticalPwaveguidesfPOpticso
LettersdP2010dPkmdPkhkhej 3 27

40 jkmeringP–oupledeResonatorPOpticalPWaveguidesP2010dP 2

39 –MOSeμntegratedPOpticalPReceiversPforPOne–hipPμnterconnectsfPIEEEoJournaloofoSelectedoTopicsoino
QuantumoElectronicsdP2010dPindPikoneikpm 3.8 63

38 –MOSeμntegratedPlhé₃zPéermaniumPWaveguidePPhotodetectorPforPOnechipPOpticalPμnterconnectsP
2009dP 16

37 UltrafastPgraphenePphotodetectorfPNatureoNanotechnologydP2009dPldPpkqelk 28.7 2309

36 UtilizationPofPaPbufferedPdielectricPtoPachievePhighPfieldeeffectPcarrierPmobilityPinPgrapheneP
transistorsfPNanooLettersdP2009dPqdPllolep 11.5 310

35 RolePofPcontactsPinPgraphenePtransistorsrPyPscanningPphotocurrentPstudyfPPhysicaloReviewoBdP2009dP
oqdP 3.3 319

34 PhotocurrentPimagingPandPefficientPphotonPdetectionPinPaPgraphenePtransistorfPNanooLettersdP2009dP
qdPihkqell 11.5 486

33 –ommunicationPtechnologiesPforPexascalePsystemsP2009dP 4

32 yPmicrocavityecontrolleddPcurrentedrivendPonechipPnanotubePemitterPatPinfraredPwavelengthsfPNatureo
NanotechnologydP2008dPkdPnhqeik 28.7 75

31 ₃ighethroughputPsiliconPnanophotonicPwavelengtheinsensitivePswitchPforPonechipPopticalPnetworksfP
NatureoPhotonicsdP2008dPjdPjljejln 33.9 346

30 UltrahighezandwidthPSiliconPPhotonicPNanowirePWaveguidesPforPOne–hipPNetworksfPIEEEoPhotonicso
TechnologyoLettersdP2008dPjhdPkqpelhh 2.2 109

(2008-2010)

7



29 NonlineareopticalPphasePmodificationPinPdispersioneengineeredPSiPphotonicPwiresfPOpticsoExpressdP
2008dPindPijpheqq 3.3 73

28 ₃igheThroughputPSiliconPNanophotonicPDeflectionPSwitchPforPOne–hipPOpticalPNetworksP2008dP 2

27 SiliconPmicroeresonatorsPforPonechipPopticalPnetworksP2008dP 3

26 –arbonPnanotubesPandPopticalPconfinementrPcontrollingPlightPemissionPinPnanophotonicPdevicesP
2008dP 3

25 SiliconPphotonicPwirePcircuitsPforPonechipPopticalPinterconnectsP2008dP 1

24 UltracompactPopticalPbuffersPonPaPsiliconPchipfPNatureoPhotonicsdP2007dPidPnmeoi 33.9 814

23 DemonstrationPofPkhhPébpsPErroreFreePTransmissionPofPWDMPDataPStreamPinPSiliconPPhotonicPWiresP
2007dP 2

22 UltraecompactPsiliconPWDMPopticalPfiltersPwithPflatPePtopPresponsePforPonechipPopticalPinterconnectsP
2007dP 2

21 UltraecompactPhighPorderPringPresonatorPfiltersPusingPsubmicronPsiliconPphotonicPwiresPforPonechipP
opticalPinterconnectsfPOpticsoExpressdP2007dPimdPiiqkleli 3.3 307

20 SupercontinuumPgenerationPinPsiliconPphotonicPwiresfPOpticsoExpressdP2007dPimdPimjljeq 3.3 142

19 –oupledPresonatorPopticalPwaveguidesPbasedPonPsiliconeoneinsulatorPphotonicPwiresfPAppliedoPhysicso
LettersdP2006dPpqdPhliijj 3.4 73

18 éroupPindexPandPgroupPvelocityPdispersionPinPsiliconeoneinsulatorPphotonicPwiresfPOpticsoExpressdP
2006dPildPkpmkenk 3.3 200

17 ModePconversionPlossesPinPsiliconeoneinsulatorPphotonicPwirePbasedPracetrackPresonatorsfPOpticso
ExpressdP2006dPildPkpojepn 3.3 95

16 éroupPindexPandPgroupPvelocityPdispersionPinPsiliconeoneinsulatorPphotonicPwiresrPerratafPOpticso
ExpressdP2006dPildPnkoj 3.3 3

15 yPmonolithicallyPintegratedPopticalPheterodynePreceiverfPIEEEoPhotonicsoTechnologyoLettersdP2005dP
iodPioineioip 2.2 3

14 PhotonicPintegrationPusingPasymmetricPtwinewaveguidePXyTéaPtechnologyrPpartPμμedevicesfPIEEEo
JournaloofoSelectedoTopicsoinoQuantumoElectronicsdP2005dPiidPkhelj 3.8 26

13 PhotonicPintegrationPusingPasymmetricPtwinewaveguidePXyTéaPtechnologyrPpartPμeconceptsPandP
theoryfPIEEEoJournaloofoSelectedoTopicsoinoQuantumoElectronicsdP2005dPiidPioejq 3.8 29

12 yPmonolithicallyPintegratedPlongewavelengthPbalancedPphotodiodePusingPasymmetricP
twinewaveguidePtechnologyfPIEEEoPhotonicsoTechnologyoLettersdP2004dPindPjknejkp 2.2 20
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11 ynPasymmetricPtwinPwaveguidePeightechannelPpolarizationeindependentParrayedPwaveguidePgratingP
withPanPintegratedPphotodiodeParrayfPIEEEoPhotonicsoTechnologyoLettersdP2004dPindPiioheiioj 2.2 12

10 ReductionPofPabsorptionPlossPinPasymmetricPtwinPwaveguidePlaserPtapersPusingPargonP
plasmaeenhancedPquantumewellPintermixingfPIEEEoPhotonicsoTechnologyoLettersdP2004dPindPjjjiejjjk 2.2 8

9 NonreciprocityPofPcounterpropagatingPsignalsPinPaPmonolithicallyPintegratedPSagnacPinterferometerfP
OpticsoLettersdP2004dPjqdPmikem 3 15

8 NonreciprocityPofPcounterpropagatingPsignalsPinPaPmonolithicallyPintegratedPSagnacP
interferometerrPerratumfPOpticsoLettersdP2004dPjqdPiimn 3

7 ylleopticalPwavelengthPconversionPusingPaPregrowthefreePmonolithicallyPintegratedPSagnacP
interferometerfPIEEEoPhotonicsoTechnologyoLettersdP2003dPimdPjmlejmn 2.2 41

6 MonolithicPintegrationPofPaPsemiconductorPopticalPamplifierPandPaPhighPbandwidthPpeienPphotodiodeP
usingPasymmetricPtwinewaveguidePtechnologyfPIEEEoPhotonicsoTechnologyoLettersdP2003dPimdPlmjelml 2.2 23

5 ₃ighPThPlongewavelengthPμnéaysNPquantumewellPlasersPgrownPbyPéSMzEPusingPaPsolidParsenicP
sourcefPIEEEoPhotonicsoTechnologyoLettersdP2002dPildPmqoemqq 2.2 40

4 yPhigheresponsivityPhighebandwidthPasymmetricPtwinewaveguidePcoupledPμnéayseμnPeμnylysP
avalanchePphotodiodefPIEEEoPhotonicsoTechnologyoLettersdP2002dPildPimqheimqj 2.2 35

3 ynPasymmetricPtwinewaveguidePhighebandwidthPphotodiodePusingPaPlateralPtaperPcouplerfPIEEEo
PhotonicsoTechnologyoLettersdP2001dPikdPplmeplo 2.2 65

2 ysymmetricPtwinewaveguidePifmme˛…mPwavelengthPlaserPwithPaPdistributedPzraggPreflectorfPIEEEo
PhotonicsoTechnologyoLettersdP2000dPijdPlnpeloh 2.2 16

1 μntegratedPphotonicsPusingPasymmetricPtwinewaveguidePstructures 2
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