
Vector Potential

B = ∇×A

From current density Jtot(r
′):

A(r) =
µ0

4π

∫
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From current line:
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From long straight current path:
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From point dipole :

A =
µ0

4π

m× r
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Magnetic Flow

Φ =

∫
B · en dS =

∮
A · dl

Linked Flow

Λ = NΦ

Self-Inductance and Mutual Inductance

Λ1 = L1I1 +MI2

Λ2 = L2I2 +MI1

Magnetic Field Strength

Amperes Law:∮
H · d` =

∫
J · en dS = Iinside

Connection between magnetization M ,B and H:

{
B = µ0(H + M) (holds generally)

B = µrµ0H

Equivalent Current Density

Jm = ∇×M volume current density

Jm = ∇×M surface current density

Boundary Conditions{
en2 × (H1 −H2) = Js

Bn Continuous

Scalar Potential

From magnetic dipole m:

Vm =
1

4π

m · eR
R2

Magnetic Pole Density{
ρm = −∇ ·M volume pole density

ρm,s = en1 · (M1 −M2) surface pole density

Magnetic Force Law

dFm = Idl×B

Magetic moment for current loop

m =

∫
Ien dS

Torque on Magnetic Moment

Tm = m×B

Maxwell’s Voltage

|T | = 1

2
B ·H B is a bisector to en and T

Magnetic Energy

Wm =
1

2
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J ·Adv =
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∫
B·Hdv =
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Two coils:
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Reluctance

R =
1

µrµ0S
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