
Basic Properties of a Surface Plasmon Polariton
1. Propagation and Absorption Indices:
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2. Propagation length:

3. Effective number of oscillations (ohmic Q‐factor):

4. Mode size (range of evanescent field tail ): 
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Overview of Surface plasmon‐polaritons
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visible telecom.

Propagation Length

Silver is the best both at visible and telecom wavelengths.
Aluminum looks good for plasmonics in visible range, much better than gold !
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Effective Number of Oscillations
(only ohmic damping is considered here)
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Aluminum has the lowest effective index at visible. (i.e. mode size is large)



Mode Size
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Drude model
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Silver(Ag)
ε∞ = 3.7
ωp = 1.39 x 1016 Hz
τ = 3.1 x 10‐14 sec

Drude model

Gold(Au)
ε∞ : 9.1
ωp : 1.38E16
τ : 9.3E‐15 (τ=1/γ)
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Copper(Cu)
ε∞ : 4.5
ωp : 1.34E16
τ : 6.9E‐15 (τ=1/γ)
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But, didn’t correct in other range 



Silver(Ag)-air dispersion
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Gold(Au)-air dispersion
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Copper(Cu)-air dispersion
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