Light at a Plane Dielectric Interface
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Assume:

ane wave is incident:
ane wave is reflected:

ane wave is transmitted:

What are the relative amplitudes, wave vectors, frequencies, and phases?




Relationship between fields at the interface should not depend on
position or time:

(k-7 —ap)=(k, -F~co1)=(k, -7 ~cy)

To remain constant at a certain place:

0 =0.=q

incident, reflected, and refracted all at
same frequency.

To remain constant at a certain time:

k-¥=k -¥F=k -7



k, dot r makes this ha&ggﬂld be in any direction)

k; dot r makes this happen..

..but it's dot product
with r can only be
zero if k. is also in

the plane of

dencel
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k;, k,, k, are all co-planar
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krcos\Z—6,)=krcos\Z—

1 i

Same medium, same velocity, same wavelength, same wavenumber, so:

1 =0, Law of Reflection

krcos(2—8)=krcos(2—6

i

L

nsSing = SING, Snell's Law




