Wave equations in a medium

The induced polarization in Maxwell’s Equations yields another term in
the wave equation:
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This is the Inhomogeneous Wave Equation.

0

0

The polarization is the driving term for a new solution to this equation.
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Homogeneous (Vacuum) Wave Equation

0

E(Z’t) = Re{Eoei(kZ—a)t)}
_ o C £

:2{Eoel(kz—a)t) +Eoe—|(kz—a))} n2 — — lLl C —

=| E, | cos(kz — awt)

<
=

)
o

< |



Wave equations
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Vectors k, E, B form a
right-handed triad.

Note: free space or 1sotropic media only



Poynting vector & Intensity of Light
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*Poynting vector describes flows of E-M power
*Power flow is directed along this vector
eUsually parallel to k

eIntensity is equal to the magnitude of the time averaged Poyning vector: |=<S>
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Reflection and Transmission @ dielectric interface
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Beyond Snell’s Law: Polarization?




Reflection and Transmission (Fresnel’s equations)

Can be deduced from the application of boundary conditions of EM waves.
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Reflection and Transmission of Energy @ dielectric interfaces

Recall Poynting vector definition:
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different on the two sides of the interface
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Energy Conservation
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Normal Incidence
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Reflectance and Transmittance @ dielectric interfaces
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