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Surface plasmonpolartons spp at a single interface

I Spp in multi layersystem
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1 Surface plasmonpolaritons at a single interfere
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problem to solve here

find if there is aware propagatingalong x

find the dispersion relation of the wave
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pi positive

Meaning Asurface wave exist between metal anddielectric

Also the wave eq for TM wave is
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Case I TE wave
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For a confined wave Rel ki so Rel h 20
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Three distinct frequency regions
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both E and Gta are negative p 㔵
is real when a is very small Gl is large verynegative
spp dispe.sion curve approaches the light line
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For typicalmetals Ag.Au confinement is good

is visibeandnear.IR frequencies In mid IR THE

frequency confinement vanishes
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8



4 At high p w_w sp
5 when ignoringdamping p can go to infinity

Considering damping

Glu is complex p E Ftz is also complex
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它器 considering damping p cannot go to infinity
sppˋapproach a maximum finite fat Wsp
Rsp 器 can also reach a limit

propagation length of Spp of Imp
Fortypical metals suchas Au.Ag Lspp o 100pm

in the visible regime
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2 SPP in multi layer systems
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SPPmode at topand bottom interface will be coupled
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when a a z a a core region modes localized at the
bottomandtop interface are coupled
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Special case Ez G.kz K了 0 becomes
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Comments

eou t wsp.co_ a Usp
Cusp is for single interface

Fr same w when td

confinement of odd model
even T
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MIM structure can improve the confinement
even w a cop p is large l L


