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For light travelling in the plane of the page (x-y)

with an E field coming out of the page (z-direction)

we imagine that the reflected and transmitted

waves are due to a oscillating dipoles in the z-direction

These radiate equally in all directions in the x-y plane.
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From our study of N antennas we know that in the

radiation zone far from the antennas, the phase 
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difference ( of the waves from adjacent antennas
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determines the resultant amplitude. And when (
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is zero, we have the largest R.

The waves coming in from infinity travel distances

y1 and y2 respectively, and are in phase along the 





dotted lines if they started in phase originally.
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The phases are  ky1-(t and ky2-(t, so the phase

difference at points 1 and 2 is  (2 - (1 = k1(y2-y1).
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Now energy is re-radiated from 1 and 2 (and lots of


           (
other points as well), and the waves are shown emerging

at an angle ( to the normal, whereas the original waves

came in making an angle ( to the normal. 
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The re-radiated waves look like 



A1 sin (k1x1 - (t + (1 )    and



A2 sin (k1x2 - (t + (2 )    .

There are initial phases  (1 and (2  because the waves were out of phase on arrival. We saw earlier that


(2 - (1 = k1(y2-y1).

The overall phase difference between outgoing waves is


(( = k1x2 - (t + (2 - (k1x1 - (t + (1) = k1(x2-x1) + k1(y2 - y1).

Since x1 = x2 + L sin (, 
x2-x1 = - L sin (
When we note that y2-y1 = L sin (, we find that the overall phase difference between outgoing waves 1 and 2 is 


(( = k1( -L sin ( + L sin ( ) .  

When ( = (, the waves from 1 and 2 will be exactly in step. This means from all the N oscillators in the plane that we will get a huge constructive interference when ( = (.  For waves re-radiated below the plane instead of above it, they propagate with wave vector k2 = n2 ko. Then it's easy to show snell's law will be satisfied (k1 = n1 ko, k2 = n2 ko,  ( n1 sin ( = n2 sin (. )

