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Consider the refraction of 2 plane electromagnetic wave in a nonuniform medium with an index of

refraction n(y) =1- % . At y=0 the wave propagates at an angle & = 45° with respect to the normal.
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1) Using Snell’s Law, find the maximum heighf at which_ the wave propagates horizontally (V-

First consider the case of three media:

Use of Snell’s Law twice yields: .
nysinf, = n, siné, = n, sinb,
The transitive property also applies in the ‘continuous case, allowiog one to write

" n(0) sin[%) =nly,., )sin(g-)
w7

i)

- 2) Find the horizontal range X, where the wave has returned to y=0.
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Start by finy o (dy dx]

We already have the relation between 8 and y:

Solving for o, vields:

Differeatiating yields:
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To find dy/dx, consider a unit vector pointing in the direction of wave propagation:
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Now  y=cosD x=sinf so,
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Rearrange and integrate to yield:
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