
Comparison to Metals

N  o  r  t  h      C  a  r  o  l  i  n  a      S  t  a  t  e      U  n  i  v  e  r  s  i  t  y



The Drude conducting model
∂2P
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Substitute in the susceptibility P = χ(ω)ε0E 
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From the definition χ(ω) = ε(ω) 1 and the definition of the Drude
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From the definition χ(ω) = ε(ω) - 1 and the definition of the Drude 
plasmon resonance frequency
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The relaxation constant Γ can be related to the electron 
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mean free path λ and the Fermi velocity vF by Γ = vF/λ
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Dielectric function for ITODielectric function for ITO
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Dispersion relations from DrudeDispersion relations from Drude
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Predicted Plasmonics (Real)Predicted Plasmonics (Real)
ωp = 17700 cm-1 Γ = 500 cm -1p 

k sp = ω
c
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