Coulomb’s Law
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Electrostatics
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Potential and field due to Dipole
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Force and Torque

F=qE, F=(pV)E, N=pxE
Electrostatics in material
D=g,E+P
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Bound charge densities
VP=-p,, Pi=o0,

Linear Dielectric
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Frozen Polarization: Nonlinear
Dielectric

Capacitance
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Energy
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Energy Stored in Dielectric
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Conductor with surface charge:
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Biot-Savart law
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Magnetostatics
V.B=0
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B=VxA,
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Potential and field due to Dipole
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Force and Torque

F=q(vxB), F=V(mB), N=mxB
Magnetostatics in a material
H=(B/p,)-M, B=p, (F+M)
VxH =7, =§Hdi=(1,)
Bound current densities
VXM=Jy, Mxi=K,
Linear magnetic material
M=y,H, B=p,(\+x,)H=uH
= py(1+x,,)

Xn negative for Diamagnetic,

enclosed

Xn positive for paramagnetic

Frozen in magnetization: Nonlinear
See Ferromagnetic material and
Hysteresis Loop

Boundary Conditions:

V,-V,=0, A,—A =0
A(D,-D)=0,, i.B,—B)=0
AX(E,—E)=0, Aix(H,-H)=K,
1 1is unit vector from medium 1 to 2.

Jackson: B -> magnetic induction and
H -> magnetic field



