
Electromagnetic Plane Wave (2)

• Faraday’s law,
∮
~E · d~̀ = − dΦB

dt
,

applied to loop in (x, y)-plane becomes

[Ey(x + dx, t)− Ey(x, t)]dy = − ∂

∂t
Bz(x, t)dxdy

⇒ ∂

∂x
Ey(x, t) = − ∂

∂t
Bz(x, t) (F)

• Ampère’s law,
∮
~B · d~̀ = µ0ε0

dΦE

dt
,

applied to loop in (x, z)-plane becomes

[−Bz(x + dx, t) + Bz(x, t)]dz = µ0ε0
∂

∂t
Ey(x, t)dxdz

⇒ − ∂

∂x
Bz(x, t) = µ0ε0
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Ey(x, t) (A)
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