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The Maxwell Equations

Fundamental form Macroscopic form

∇ ·E =
ρ

ε0

∇ ·D = ρf

∇ ·B = 0 ∇ ·B = 0

∇× E = −
∂B

∂t
∇× E = −

∂B

∂t

∇× B = µ0J + µ0ε0

∂E

∂t
∇× H = Jf +

∂D

∂t

Definitions Linear media

D = ε0E + P P = ε0χeE , D = εE

H =
1

µ0

B− M M = χmH , B = µH

Energy: U =
1

2

∫

V

(

ε0E
2 +

1

µ0

B2

)

dV

Poynting Vector: S =
1

µ0

E× B

Coulomb’s Law: dE(x) =
dq (x− x′)

4πε0 |x − x′|3

Biot-Savart Law: dB(x) =
µ0Id` × (x − x′)

4π |x − x′|3


