ECSE 353 ELECTROMAGNETIC FIELDS AND WAVES

FORMULAS
A-BxC = B-CxA = C-AxB A x(BxC) = B(A-C)-C(AB)
V- (yA) = yV-A+A-Vy Vx(yA) = yVxA + Vy x A
V- (AxB) = B- (VxA) - A- (VxB) V(yV) = yVV+ VVy
VxVxA = V(V-A) - V2A V.VV =V2V V- (VxA) =0 VxVV =0

J'V-A dv = fA-ds (Divergence thm.) J'V xA-ds = §A-d| (Stokes's thm.)
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Electrostatics

V-D=p §D-ds =Q anz'(Dl_DZ): Ps

VxE=0  {EdI=0  E,=E,

1
Potential : E = -VV Vi, = —[Edl V-&VV = —p
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Sources in Free Space : E = aRi V = 1 aq

T &y R? 4r ey R
Infinite Line Charge: E=g, d v=_"F !n(ﬁj
Electric Dipole: p =qd V = PR

472'80 R2

Polarization Charge: o, = -V-P p, = P-a,

FluxDensity: D = gE + P = g¢&E
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C = Q Parallel Plate: =— Coax: C = ﬂg (Fm_l)
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Wires: C = ™ (Fm™t)
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Energy: We = $>.QV¢ or %[pvav o i[EDdv' or 4cv?
k=1 \VA V!

Physical Constants

Uo=47r %107 (HM™) S0~ 3; x10° (Fm™) 1 Npm™ =8.686 dBm™
T
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Steady Electric Currents

J=Nqu [Jds=I J, = N,qu [3,-a,di=1 J=c(E+E))
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EMF=§(E+E,)-dI EMF=1>"R, EMF, = [E -dl
C k Cond k
V-J=0 $Jds=0 J. =,
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Joules' Law : P:IE-Jdv or VI
V

R=-[(E+E)-dI/l, Ry =d/5) C/G=¢/o R=Y(50)

Magnetostatics and Faraday’s Law
VB=0 §Bds=0 By = By

VxH=J §H'd|:|c Hi—Hxa=JsXan
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Field Intensity: H = —B - M = B
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