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The intrinsic impedances for various materials have been examined earlier. They are repeated

here for reference.
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EXAMPLE 3. Traveling E and H waves in free space (region 1) are normally incident on the interface with a
perfect dielectric (region 2) for which €, =3.0. Compare the magnitudes of the incident, reflected, and
transmitted E and H waves at the interface.
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14.8 OBLIQUE INCIDENCE AND SNELL’S LAWS

An incident wave that approaches a plane interface between two different media generally will
result in a transmitted wave in the second medium and a reflected wave in the first. The plane of
incidence is the plane containing the incident wave normal and the local normal to the interface; in
Fig. 14-5 this is the xz plane. The normals to the reflected and transmitted waves also lie in the
plane of incidence. The angle of incidence 6;, the angle of reflection 6,, and the angle of
transmission 6,—all defined as in Fig. 14-5—cobey Snell’s law of reflection,

6,=86,
and Snell’s law of refraction,
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Fig. 14-5
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by S
&m 4. A wave is incident at an angle of 30° from air to teflon, €, =2.1. Calculate the angle of
transmission, and repeat with an interchange of the regions.

Since By =Y,
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From teflon to air,
sin30° 1 .
on6, Va1 O &=48

Supposing both media of the same permeability, propagation from the optically denser medium
(€,>€,) results in  6,>86;. As 6; increases, an angle of incidence will be reached that results
in 6,=90°. At this critical angle of incidence, instead of a wave being transmitted into the second
medium there will be a wave that propagates along the surface. The critical angle is given by
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-&EXAIPLE 5. The critical angle for a wave propagating from teflon into free space is
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14.9 PERPENDICULAR POLARIZATION

The orientation of the electric field E with respect to the plane of incidence determines the
polarization of a wave at the interface between two different regions. In perpendicular polarization
E is perpendicular to the plane of incidence (the xz plane in Fig. 14-6) and is thus parallel to the
(planar) interface. At the interface,

-El’= 12 €0s 6, — n, cos 6,
Ey mycos 6, + n,cos 6,
_Ej,_ 27, cos 6;

Ey, nacos 6, + n,cos 6,

and

Note that for normal incidence 6,= 6,=0° and the expressions reduce to those found in Section
14.8.

Fig. 14-6



