
Lecture 13

Charged particle in magnetic field→ Hamiltonian

Ĥ =−µ̂ ·B

Magnetic moments of electron, charge q =−e

• orbital: µ̂ =− e
2m

L̂ • intrinsic: µ̂ =− eg
2m

Ŝ

• magnetic g-factor of electron g ' 2

Electron in field B = B ez : energy eigenvalues

• orbital: E =
e~
2m

B ml where ml =−l, . . . ,+l

→ ladder of equally spaced states

• intrinsic: E =± eg~
4m

B

→ splitting twice that of orbital states (g ' 2)
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TDSE for electron spin in field B = B ez

i
d
dt

(
c1
c2

)
=

eg
2m

Ŝ ·B
(

c1
c2

)
=

eg~
4m

B σ3

(
c1
c2

)
Solution (

c1(t)
c2(t)

)
=

(
c1(0)e−iωt

c2(0)e+iωt

)
→ 〈Ŝ〉 precesses around B at rate ωp ' eB/m = ωc (cyclotron freq)

g = 2 is special: spin and orbital motion precess together
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