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PROBLEM #4

I.

a)

b)

ET = T;Fi

ﬁ¢ - nzcnaﬂl + nlcuaB2

nlslnﬁl = nzsinﬁz

1.5 sin 30°

sinB2 = B

92 = 32.39°

2 T%T cos 30°

T =
I%T cos 30° + Ilﬁ cos 32.39°

E.

= 1.05

E, = 1.05[5&‘jﬂ2“2'E]5x

|Eqp| = |5.25] independent of z position
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D [5.25] ( (sin 32.39 (ﬁ a,)+
€ofr cos 32.39° azﬂ

= 5.12 x 102 (-0.54 EY +0.84 3_)

A -2 = -3 A
=—2.T74 +
x 10 ay 4.32 x 10 az

The z component is 4.32 x 10~2 watts.
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PROBLEM #5
Bl is greater than the critical angle. Total internal

reflection occurs and the wave in medium 2 is an evanescent wave.

Ep = Ez e

For an evanescent wave this becomes

E, = 5, o0z JBY
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o= W ‘du £ — sin“8,-1
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= 2.35 x 10 /m
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IETi o IEzl e

at z = 10 um
=23.5
lETI = 132[ e

= 6.48 x 1071 |E,|

The power transmitted in the 2z direction is reactive.

component of the Poynting vector is zero {az.ﬁij is imaginary.
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