
µ1 = µ2 = µ0, ε
′′
1 = ε

′′
2 = g1 = g2 = 0

E(r) = E0 e
−jβ(sin θ x+cos θ z) y0

E′′(r) = qEhE0 e
−jβ(sin θ x−cos θ z) y0

Etot(r) = E0 e
−jβ sin θ x

(
e−jβ cos θ z + qEh e

+jβ cos θ z
)
y0

= E0 e
−jβ sin θ x

(
e−jβ cos θ z + qEh e

−jβ cos θ z − qEh e−jβ cos θ z + qEh e
+jβ cos θ z

)
y0

= E0 e
−jβ sin θ x[(1 + qEh)︸ ︷︷ ︸

tEh

e−jβ cos θ z + j 2 qEh sin(β cos θ z)]y0
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E000

ε1 = ε0, µ1 = µ0, g1 = 0; g2 =∞

E(r) = E0 e
−jβ(sin θ x+cos θ z) y0

E′′(r) = −E0 e
−jβ(sin θ x−cos θ z) y0

Etot(r) = E0 e
−jβ sin θ x

(
e−jβ cos θ z − ejβ cos θ z

)
y0

= −2 j E0 e
−jβ sin θ x sin(β cos θ z)y0

H(r) =
E0

η0
e−jβ(sin θ x+cos θ z) (−x0 cos θ + z0 sin θ )

H′′(r) =
E0

η0
e−jβ(sin θ x−cos θ z) (−x0 cos θ − z0 sin θ )

Htot(r) =
E0

η0
e−jβ sin θ x

[
e−jβ cos θ z (−x0 cos θ + z0 sin θ )

+ejβ cos θ z (−x0 cos θ − z0 sin θ )
]

=
E0

η0
e−jβ sin θ x

[
−
(
ejβ cos θ z + e−jβ cos θ z

)
x0 cos θ

−
(
ejβ cos θ z − e−jβ cos θ z

)
z0 sin θ

]
= 2

E0

η0
e−jβ sin θ x [− cos(β cos θ z)x0 cos θ − j sin(β cos θ z) z0 sin θ ]

P tot =
1

2
Etot ×H∗tot

= −2 j |E0|2

η0
sin(β cos θ z) [− cos(β cos θ z)

−z0︷ ︸︸ ︷
(y0 × x0) cos θ

+j sin(β cos θ z) (y0 × z0)︸ ︷︷ ︸
x0

sin θ]

= 2
|E0|2

η0

[
sin2(β cos θ z)x0 sin θ − j sin(β cos θ z) cos(β cos θ z) z0 cos θ

]
=
|E0|2

η0
{[1− cos(2 β cos θ z)] x0 sin θ − j sin(2 β cos θ z) z0 cos θ}
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¯
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xy

z

µ1 = µ2 = µ0, ε
′′
1 = ε

′′
2 = g1 = g2 = 0

E(r) = E0 e
−jβz y0

E′′(r) = qE E0 e
jβz y0

Etot(r) = E0

(
e−jβz + qE e

jβz
)
y0

= E0

(
e−jβz + qE e

−jβz − qE e−jβz + qE e
jβz
)
y0

= E0

[
(1 + qE)e

−jβz + 2 j qE sin(βz)
]
y0

H(r) = −E0

η1
e−jβz x0

H′′(r) = qE
E0

η1
ejβz x0

Htot(r) = −E0

η1

(
e−jβz − qE ejβz

)
x0

= −E0

η1

(
e−jβz − qE e−jβz + qE e

−jβz − qE ejβz
)
x0

= −E0

η1

[
(1− qE)e−jβz − 2 j qE sin(βz)

]
x0

P tot =
1

2
Etot ×H∗tot = −|E0|2

2η1

(
e−jβz + qE e

jβz
) (
ejβz − qE e−jβz

) −z0︷ ︸︸ ︷
(y0 × x0)

=
|E0|2

2η1

(
1− qE e−2jβz + qE e

2jβz − q2E
)
z0

=
|E0|2

2η1

[
(1− q2E) + 2 j qE sin(2βz)

]
z0

E′(r) = (1 + qE)E0 e
−jβ′z y0

H′(r) = −(1− qE)
E0

η1
e−jβ

′z x0

P ′ = 1

2
E′ ×H′∗ = −(1 + qE)(1− qE)

|E0|2

2η1
(y0 × x0)

= (1− q2E)
|E0|2

2η1
z0


