
Problem 8.8 Repeat Problem 8.6, but replace the dielectric medium with a
conductor withεr = 1, µr = 1, andσ = 2.78×10−3 S/m.

Solution:
(a) Medium 1:

η1 = η0 = 120π = 377 (Ω), λ1 =
c
f

=
3×108

5×107 = 6 m,

Medium 2:
σ2

ωε2
=

2.78×10−3×36π
2π×5×107×10−9 = 1.

Hence, Medium 2 is a quasi-conductor. From Eq. (7.70),

η2 =

√
µ2

ε2

(
1− j

ε ′′2
ε ′2

)−1/2

= 120π
(

1− j
σ2

ωε2

)−1/2

= 120π(1− j1)−1/2

= 120π(
√

2)−1/2e j22.5◦ = (292.88+ j121.31) (Ω).

Γ =
η2−η1

η2 +η1
=

(292.88+ j121.31)−377
(292.88+ j121.31)+377

= −0.09+ j0.12= 0.22∠114.5◦ .

(b)

Si
av =

|E i
0|2

2η1
=

502

2×120π
= 3.32 (W/m2),

|Sr
av| = |Γ|2Si

av = (0.22)2(3.32) = 0.16 (W/m2).

(c) In medium 1 (air),

λ1 =
c
f

=
3×108

5×107 = 6 m.

Forθr = 114.5◦ = 2 rad, Eqs. (8.16) and (8.17) give

lmax =
θrλ1

4π
+

(0)λ1

2
=

2(6)

4
+0 = 3 m,

lmin = lmax−
λ1

4
= 3− 6

4
= 3−1.5 = 1.5 m.


