
ELECTRODYNAMICS (II) Quiz 7 [4/15]

For TE waves, Ht =
ẑ × Et

Z
, Hµ =

ẑ × Eµ

Zµ

,

Hλ · Hµ =
(ẑ × Eλ) · (ẑ × Eµ)

ZλZµ

=
(Eλ1ŷ − Eλ2x̂) · (Eµ1ŷ − Eµ2x̂)

ZλZµ

=
Eλ · Eµ

ZλZµ

It has derived that
∫
A

Eλ · Eµ da = δλµ in the lecture,

∫
A

Hλ · Hµ da =

∫
A

Eλ · Eµ

ZλZµ

da =
δλµ
ZλZµ

=
δλµ
Z2

λ

.

For TE waves, one can relate the transversal components with the longitudinal/z compo-

nent by Ht =
ik

γ2
∇tHz, thus

∫
A

Hλ · Hµ da =

∫
A

(
ik

γ2
∇tHzλ) · (

ik

γ2
∇tHzµ) da = −kλkµ

γ2
λγ

2
µ

∫
A

∇tHzλ · ∇tHzµ da

= −kλkµ
γ2
λγ

2
µ

∮
C

Hzλ
∂Hzµ

∂n︸ ︷︷ ︸
=0

dℓ−
∫
A

Hzλ ∇2
tHzµ︸ ︷︷ ︸

=−γ2
µHzµ

da


= −kλkµ

γ2
λ

∫
A

HzλHzµ da.

Hence,

δλµ
Z2

λ

= −kλkµ
γ2
λ

∫
A

HzλHzµ da ⇒
∫
A

HzλHzµ da = −δλµ
Z2

λ

· γ2
λ

kλkµ
= − γ2

λ

k2
λZ

2
λ

δλµ.
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