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1.2 Surface waves

1.2.1 Total internal reflection
1.2.2 Evanescent waves  
1.2.3 Optics in metals 
1.2.4 Surface Plasmon Polaritons
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Light Propagation in Metals

Model : Electron gas

Parameter : Charge density 𝜌 = 𝑓 ⋅ (−𝑒)

with number density 𝑓
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 > 0 : Propagating wave
 < 0 : Damped or evanescent wave
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Dielectric Function of a Free-Electron-Gas

Interaction of an electron with the electric field E in the electron gas:
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 (phase shift of 180°!)

With „dipole moment“ xep  and number density f of the electrons, it follows
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Plasma Optics

C. Kittel, solid state physics
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Propagation of Light in Metal (Plasma)

Dispersion relation of electromagnetic waves in the electron gas:
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C. Kittel, solid state physcis

Forbidden frequency gap
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Volume plasmon

C. Kittel, solid state physics

Longitudinal resonances of the plasma:

Resonance: 
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Charge density oscillation. The arrows indicate the displacement of charge.


