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5.2 Uniform Plane Wave in Lossless Dielectric

For a perfect or lossless dielectric the properties are givenas,c =0,e =eoerand y =
Mo ur. In both free space medium and lossless dielectric medium o = 0, so the analysis
of the wave propagation is much similar in both cases. But as the permeability and
permittivity values are different then expression in both cases gets varied.

The Velocity of propagation, v = (1/V(u €))
= (1/N( po pr o er)) = 1/(N( po €o) N (ur er))) = 1/(N( po o)/ \ (ur er)))
Therefore v = ¢/ \ (ur er) m/s
The propagation constant,
Yy = \[wy (0 +jwe)] m-1

By substituting 0 = 0, € = €0 er and p = po ur in the above equation for a perfect or
lossless dielectric, we get

y = +/- jw V(ue) m-1
And also attenuation constant, a =0
The phase constant,
B =w (ue)rad/m
Intrinsic Impedance,
n = V[(jwp) / (o + jw €)] ohms
= \(uo/ €o) V(ur/ er)
=n oV(ur/ er)

n = 377(ur/ er) ohms
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