2. Consider a monochromatic plane electromagnetic wave of frequency w
propagating in a non-magnetic dielectric (with index of refraction n4),
traveling in the z direction and polarized in the x direction, which
impinges normally upon a second non-magnetic semi-infinite dielectric
material (with index of refraction n,), where the boundary between the
two media occurs at z = 0, as shown in Fig. 1. The incident electric
field is

E[(Z, t) = )A(onei(kz_wt).

There are no free charges or currents in either medium.

m na

“{

Y z

z=10

Figure 1: Plane wave normally incident on a surface separating two dielectric
materials at z = 0. The medium in the the region z < 0 has index of
refraction n, while the material in the region z > 0 has index of refraction

No.

}ﬂ pt.
/zﬁ/l pt.
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/

;)/{pts.

ﬁ/)/épts.

Use Maxwell’s equations to determine the relation between k and
w in each region.

Use Maxwell’s equations to determine the incident magnetic field,
B;(2,t), using the result of part b).

What are the forms of the reflected wave Eg(z,t), Br(z,t) (2 < 0),
and of the transmitted wave Er(z,t), Br(z,t) (2 > 0)7

Apply the appropriate boundary conditions at the interface be-
tween the two media to obtain the equations determining the re-
flected amplitudes For and Bgg and the transmitted amplitude
E()T and BOT in terms of EOI-

Solve these equations for the reflection and transmission coeffi-
cients, 7 = FEor/For, t = Eor/FEor in terms of the indices of re-
fraction of the two media.
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. Show that the averaged energy flux in a plane wave of amplitude

Ey moving in a medium with index of refraction n is given by
(Gaussian units)

&
S = —n|E*.
87rn| o

Show that the relative reflected and transmitted energy fluxes are

_SR_ <’I’L1“’I’Lg>2 T—ST“‘ 477;1712

R="2E_ _or_ _Amng
Sr Ny + ng St (n1+ng)?

. Show that R+ T = 1. Why is this as expected?
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