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Force and Torque
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Hyperfine Splitting
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B and H
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Magnetization Current Density
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Boundary Conditions
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Magnetostatic Equations
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Hard Ferromagnets
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Surface Density
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Uniformly Magnetized Sphere

( ) ( )
0 0

3

ˆ cos

1 1 cos
MM M z M

M x d

σ θ

θ

= → =

′ ′∇ ⋅ ′Ω
∫ ∫

r

r r r

( ) ( ) 3

2

1 1 cos
4 4M

M x dx d x
x x x x

M a r

θ
π π

∇ Ω′Φ = − +
′ ′− −∫ ∫

r r
r r r r�

( ) 0
2

0

, 0 cos
3

21

M
M a rr

r
θ θ

µ

<

>

Φ = +

r r r
0

3
0

21inside sphere                 
3 3

cost id h

in inH B M

M a

µ

θ

= − =

Φ 0
2

3

outside sphere  
3

4

M r
am Mπ

Φ =

=
rr

Physics 604 Electromagnetic Theory I

3
m M=



Alternate Calculations
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Sphere in External Field
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