
Problem 8.5 Repeat Problem 8.4, but replace the dielectric medium with a poor
conductor characterized byεr = 2.25, µr = 1, andσ = 10−4 S/m.

Solution:
(a) Medium 1:

η1 = η0 = 120π (Ω), k1 =
ω
c

=
2π×2×108

3×108 =
4π
3

(rad/m).

Medium 2:
σ2

ωε2
=

10−4×36π
2π×2×108×2.25×10−9 = 4×10−3.

Hence, medium 2 is a low-loss dielectric. From Table 7-1,

α2 =
σ2

2

√
µ2

ε2

=
σ2

2
120π√εr2

=
σ2

2
× 120π√

2.25
=

10−4

2
× 120π

1.5
= 1.26×10−2 (NP/m),

β2 = ω
√

µ2ε2 =
ω√εr2

c
= 2π (rad/m),

η2 =

√
µ2

ε2

(
1+

jσ2

2ωε2

)
=

120π√εr2

(
1+ j2×10−3) ≃ 120π

1.5
= 80π (Ω).

LHC wave:

Ẽi = a0(x̂+ jŷ)e− jk1z,

|Ẽi | = a0 = 5 (V/m),

Ẽi = 5(x̂+ jŷ)e− j4πz/3 (V/m).

(b) According to Eqs. (8.8a) and (8.9),

Γ =
η2−η1

η2 +η1
=

80π−120π
80π+120π

= −0.2, τ = 1+Γ = 1−0.2 = 0.8.

(c)

Ẽr = 5Γ(x̂+ jŷ)e jk1z = −(x̂+ jŷ)e j4πz/3 (V/m),

Ẽt = 5τ (x̂+ jŷ)e−α2ze− jβzz = 4(x̂+ jŷ)e−1.26×10−2ze− j2πz (V/m),

Ẽ1 = Ẽi + Ẽr = 5(x̂+ jŷ)[e− j4πz/3−0.2e j4πz/3] (V/m).

(d)

% of reflected power= 100|Γ|2 = 100(0.2)2 = 4%,

% of transmitted power= 100|τ |2η1

η2
= 100(0.8)2 × 120π

80π
= 96%.


