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EMAG STUFF YOU NEED TO MEMORIZE (1)

•Maxwell’s equations:
∇ ·D = ρ (Gauss’s Law)

∇ ·B = 0 (law of no magnetic monopoles)

∇×E = −∂B
∂t

(Faraday’s Law)

∇×H = J +
∂D
∂t

(Ampère’s Law)

•Boundary conditions:
. Normal components:

Bn2 = Bn1

Dn2 −Dn1 = σ = surface charge density
. Tangential components:

Et2 = Et1

Ht2 −Ht1 = K = surface current density
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EMAG STUFF YOU NEED TO MEMORIZE (2)

• Flux and current densities:

. Electric flux density:
D = ε0E + P (all materials)

= εE (linear, isotropic materials)
= εE (linear, anisotropic materials)

. Magnetic flux density:
B = µ0(H + M) (all materials)

= µH (linear, isotropic materials)

. Current density:
J = σE (Ohm’s Law)

∇ · J +
∂ρ

∂t
= 0 (conservation of electric charge)

c© C. D. Cantrell (06/1997)



THE UNIVERSITY OF TEXAS AT DALLAS Erik Jonsson School of Engineering
and Computer Science 

EMAG STUFF YOU NEED TO MEMORIZE (3)

• Energy and power:

. Electric and magnetic energy densities (linear materials):

ue = 1
2E ·D, um = 1

2H ·B
. Poynting vector (power density):

S = E×H

∇ · S +
∂

∂t
(ue + um) + J ·E = 0

. Time average of a phasor product:
If

F (t) = F0 cos(ωt + φ) = Re [F ] where F = F0 ej(ωt+φ)

then the time average of [F (t)]2 is

[F (t)]2 = 1
2F∗F
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