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1 Polarization unit vectors for reflection and transmission

Consider three plane waves incident upon a surface at z = 0 with the zz-plane as the plane
of incidence. Let f; be the angle between the incident and normal, with similar definitions
for fr and fr. Let h = § x k be the unit vector in the plane of incidence.

a) Determine an expression for my in terms of %,% and 6;.

b) Determine an expression for hy in terms of X, % and 6p.

¢) Determine an expression for mp in terms of %, % and 0.
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2 Electric field polarization components at the boundary.

The standard polarization unit vectors are § and m = § x k.

a) Determine an expression for E; in terms of Eury, Form, Eory, Eorm, and standard Carte-
sian unit vectors.

b) Determine an expression for Ey in terms of Eyry, Egren and standard Cartesian unit
vectors.

¢) Apply the electric field boundary matching conditions obtain linear relationships be-
tween Eopry, Eorm and Eol-ya Eorm, EoRya Eoprm- Use
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3 Amplitudes of reflected and transmitted electric fields.
Using the components described in class
Eafy + EoR-y = LTy
Eo[y - EoRy = OfﬁEaTy
Eon Tt EoRm == ﬁEon

EnTrn—n — IvgRm — Q.Eg@;n_
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b) Determine an expression for a in terms of sin#; and the indices of refraction.

¢) Suppose that the electric field is polarized parallel to the plane of incidence. Show
that there is an angle of incidence such that there is no reflected wave. Determine an
expression for this angle in terms of ny,ns and puy and us.
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