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Hybridplasmonicmodesinmultilayer
trenchgratingstructures

LightＧmatterinteractionrealizedbyplasmonicmicrostructuresbringsaboutastronglightconfinement,
whichmeansenergycanbecontrolledundermicroＧornanoＧscale,providingaversatileapproachtotailor
opticalpropertiesprecisely．However,alargeOhmiclossisinevitableintheplasmonicformations,and
usuallyleadstothethermalinstabilityandlowefficiencyofdesigneddevices．Forcommonplasmonic

Figure　 The SEM image,thesimulatedreflectance
includingsomehybrid modes,andthecorresponding
electricfielddistributionsofmultilayertrenchgratings．

nanostructures,itisdifficulttohavetheability
of energy confinement and low Ohmic loss
simultaneously．

Recently,withthesupportbythe National
Natural Science Foundation of China, the
researchteamledbyProf．GaoJinSong (高劲

松)intheChangchunInstituteofOptics,Fine
Mechanicsand Physics,Chinese Academy of
Sciences,designedtwomultilayernanostructures
comprisedoffivealternateAlandSilayersto
discussthecoexistencepossibilityofbothstrong
energyconfinementandlowloss．Therelated
research achievements were published in
AdvancedOptical Materials (DOI:１０．１００２/
adom．２０１７００４９６)．

Thefirststructuretheydemonstratedisthe
multilayergratingswithagratingconstantof２
μm．Itdisplaysdualnarrowbandpeaksinthe
nearＧinfraredreflectancespectrum becausethe
FabryＧPerot(FＧP)resonancecanbeexcitedin
the waveguide of multilayer grating stripes,
resultinginthefrequencyＧsensitivityandlinear
designablecharacteristic．Thepeakwavelengths
canbefigured outquantitativelythroughthe
symmetricmetalＧinsulatorＧmetaltheory,andthesecalculatedresultsaccordwellwiththeresultsobtained
bysimulations．

Thesecondstructureisthemultilayertrenchgratingscontainingbothstripeandtrenchpartsinit．
BesidestheFＧPresonance,thetrenchstructurecaninducetheexcitationofcavityeffectwhichbrings
aboutanotherkindofmode．Whentheobliqueincidenceisadopted,somenew modescanbeobserved,
leadingtothehybridplasmoniccouplingmodes．Additionally,bychangingthewidthofthedesigned
gratingstripe,theFＧPresonancemodessuccessivelymergewiththecavityeffectmodes,generatingthe
hybridmodesregularly．Theresearchersanalyzedthephenomenonofhybridmodesbysimulations,and
verifieditthroughexperiments．

Finally,asacontrast,theycalculatedthesetwostructures􀆳qualityfactorstoevaluatetheirlossesand
qualities．Surprisingly,thelatter􀆳squalityfactorvalueistwoordersofmagnitudehigherthanthatofthe
formerone．Theresultsimplythatthemultilayertrenchgratingstructurenotonlyeffectivelyreduces
Ohmicloss,butstronglyconfinesincidentlightenergyaswell．


