Phys 3327 Fall ’11 Quiz 2
L
Quiz 2

Question 1: Reflection Pressure

An EM plane wave is incident upon a planar dielectric interface located at z = 0 in the coordinates shown
below. The refractive indices of the two dielectrics are n; and ny respectively, and the plane wave is polarized
perpendicularly to the plane of incidence. As we derived in lecture, the appropriate Fresnel equations are

71 cos By — no cos by 2n1 cosfy
E, = E, E,=F . 1
1 © ny cos by + ng cos Oy 2 0 n1 cos by + ng cos (1)

Suppose that ng/n; — oo, that is, the refractive index ng becomes very large.
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a) Write down the electric and magnetic field Eo(z,t) and By(z,t) for the incident radiation. Be sure to
mclude the spatial and time dependences, as well as the polarization of the fields.
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b) Write down Ey(x,t) and Ez(z,t) in this limit, and explain why this limit corresponds to perfect
reflection of the incident radiation.
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¢) Find B;(z,t), and hence show that the total electric and magnetic fields E(z,t) and B(z,t) on the
left side of the interface at z =0 is

E(y,t)=0, B(y,t )—-2E0n1cosﬁoe’(k"s‘“eoy_“’t) ) (2)
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d) Using your results and the Maxwell stress tensor, find the time-averaged pressure produced on the

interface by the reflected radiation.
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Formulae
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