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Fields, magnetostatics, units

1. Maxwell's equations
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Fields, magnetostatics, units

2. Poisson’s equation and the Biot-Savart Law
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Simeon Poisson (1781-1840)

Life is good for only two things,
discovering mathematics and
teaching mathematics.
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Fields, magnetostatics, units

3. Multipoles
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Legendre polynomials
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Fields, magnetostatics, units

4. Current loop and dipoles
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Here is the proof of a useful vector identity. First recall Stokes’ theorem which states that

/VxA-dSzfA»dl. (1)

Now put A(r) = f(r)c where ¢ # ¢(r) is a constant vector. Hence we have
VxA=fVxe—-ecxVf=—-exVf (2)

since V x ¢ = 0 (because ¢ is a constant vector, its derivative vanishes). Stokes’ theorem then

gives us

f.A-dltc-]/é.fdl:—/cxVf-dS:~c-/fodS. (3)

but this is true for any ¢ and so
ffdlz—/fodS. (4)

Now let us choose f = 7 -’ and take the gradient and integral around a closed loop in the

primed coordinates:
%(rr')dl':—/V'(r-r')dez—i‘x /dS' (5)

which works because V(7 - #') = . In summary:

fﬁr’dl':(/dS’) X 7. (6)
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We will use this to show that the magnetic vector potential from a magnetic dipole

by
o A
= =m X T,
d7r?

where m is the magnetic dipole moment.

For example, if we put m parallel to z and use spherical polars, we have that
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Fields, magnetostatics, units

5. Spin precession
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Magnetic moment and angular momentum
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spin precession

E-fields don't do
this to electric
dipole moments
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Pauli spin matrices
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Quantum mechanical treatment of spin precession (1)
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Quantum mechanical treatment of spin precession (2)
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