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1 Scattering and Absorption Cross-sections of a Metal
Nano-particle
Consider a spherical metal nanoparticle (NP) of radius a and dielectric constant exp in air

(€1 = 1) as an oscillating dipole. Using the expression of the effective polarizability with
radiative corrections for the NP, i.e.,
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where aq is the quasistatic polarizability, i.e.,
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e Calculate the scattering and the absorption cross sections of the NP. The cross section (o)
is defined as the scattered and absorbed power (Psca abs) divided by the incident intensity

Iine, 1.e., Osca,abs = sca,abs/Iino

e Show that the sum of the scattered and absorbed power is equal to the extinguished
power, i.e, that Text = Ogca + Tabs, Where eyt is the extinction cross section and the
extinguished power Peyt is the power removed by the NP in the propagation direction of
the incident plane wave.

2 Surface Plasmon-Polariton Waves

e Briefly describe the conditions for the excitation and observation of surface plasmon-
polariton (SPP) waves.

e For a medium characterized by a complex frequency-dependent dielectric function e(w) =
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an approximate expression for the propagation length of the SPP wave as a function of

Ww.




