PH431 Electromagnetism: Electrostatics and Magnetostatics Review

&V -E=p,u VxB= .
Sources 50.[E dS = Q,ct5ed fi;B ~dL = iyl e
Application to symmetric situations: make integrand piecewise constant
VxE=0 V-B=0
Static Constraints §E dL =0 J.B dS =0
Surface eAE=0,,, 1 AB=puK, xn
Charge conservation v-J +aa—/; =0
oo = (7R [
Far Fields  E(r) ~ f:;;lrrz ¥ 32’1’1' : l’r P B(P) ~ po T
Moments p=[d3R Rp(R) m =% [d3R R x J(R)
Paradigms of Moments p=qd m=/A
Bound Densities Zb;:::_ﬁ bnd Z;I:l z ﬁxz
Auxiliary Fields D=¢;E+P H= é B-M
_ V-D=p,, VxH=J,,
Source of Aux. Field
= Protat = Pround =i = Ibouna
Boundary Conditions (AD),= Gfreen (AH)= Kfreexn
_ (AE)=0 (AD), =0
inmedum P=yoE,D=cE  M=ymagH, B=H
Numerical values g0 =8.85 x 10-12 C2/Nm2 o =41 x 10-7 N/A2
Potential energy density = % D-E Lorentz force Fq=q(E+vxB)
Capacitance Q = CV Force on Circuit F = I§dl><B

Potential energy U = 1/2QV
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