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Theoretical Background

Plasmons are quasi particles of plasma oscillations
Usually excited by the applied electric field.

Plasmons

Surface Plasmons
Surface plasmons are coherent electron
oscillations which occur at the interface
of a metallic and a dielectric medium.
Energy of SP’s is lower than that of
plasmons.
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Structure of a surface wave

SP wave is a surface wave
Typical confinement
thickness is of the order of
30nm
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The SP wave
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The SP wave is generated by the coupling of
an optical wave and an electromagnetic wave
on the interface of two media which have 
different refractive indices.
Medium 1 is isotropic, homogeneous and metallic 
with dielectric constant ԑ(ω)
Medium 2 is homogeneous and isotropic dielectric.

Dielectric constant of gold can be calculated through 
Drude-Sommefeld free electron model. 
So 
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Dispersion relation of the SP wave;
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Excitation of SP wave
The SP wave is excited by coupling of an optical beam.
Energy ħω and Momentum ħk should be conserved.
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Condition for coupling the excitation wave with the SP wave

)()(
)().()sin(

21

212
int ωεωε

ωεωεθ
+

=n

Thickness of the thin film is critical.
It should be optimized so
momentum will be transferred by
maximum.
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Configurations for exciting SP wave

Kretschmann configuration
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Experimental Setup
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• Light Source
• The Prism
• Thin Film
• Rotation Stage
• Detector

Required Elements
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Reference Results
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