Physics 8.03 Vibrations and Waves November 16, 2004

Snell’s law: n; sin#y, = ny sinfl,. This holds in general: sound waves, water waves,
E&M waves. Snell’s law is not the result of Maxwell’s equations.

The following equations (the Fresnel eqs.) are the result of Maxwell’s eqs.; 01 and 6,
are connected through Snell’s law.

= Eor/Eoy = Zi ZﬁZZIZE Zizi N —% v
T ?
by = Eou/Eoi = n COi?;Ql JcrofjlcosGl - Sin(elzﬂfzz?czzizi_%) o
t, = Eopi/FEo1 = n1 Coizll iOZflcos@ B 28:7i?9012j0;29)1 W

e Special case of normal incidence: #,=0, 65=0

ny —ne 2n1

1) & (2) = (3) & (4) =

n1+n2 n1+n2

Notice Bekefi & Barrett flipped E, relative to E; at z = 0; Fig. 7.10. I prefer not to

do this (see figure below). Thus, according to Bekefi & Barrett, at normal incidence,
Eor/Eoi = (n2 —n1)/(n1 + na).

e Very special case: 6;+60, = 90°, then rj = 0. This is the case when tanf; = ny/n,.
Then 6, is the Brewster Angle.
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Fia. 8-11. Ratios of the refracted and reflected amplitudes to the incident
amplitude, computed for na/n; = 1.5. (1) E{in plane of incidence, (b) E

dicular to pl f incid . - . . L
Perpenciciiat To plane of tncidenee .Courtesy of B.B. Rossi. Used with permission.
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Fia. 8-12. Ratios of the refrajted and reflected’ amplitudes to the incident
amplitude, computed for ny/n; = 1/1.5. (a) E in the plane of incidence,
(b) E perpendicular to the plane qf incidence.
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Courtesy of B.B. Rossi. Used with permission.



