
 

4.4 The Magnetic Moment of
the Electron

Recall the Dirac equation in the

presence of the electromagnetic field
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acting on with irDn m gives
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We have
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Now consider a weak constant magnetic

field pointing in the 3 direction
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where we used
2 Ai t Aid 2iAi 2Ai2 2A D

Next we write 4 in Dirac

basis in non relativistic limit ad

recall
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Thus f 5mEur acting on gives
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We can write e
int
4 where



4 oscillates much more slowly than e
int
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Altogether we get
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Dirac eq tells us that a unit of spin

angular momentum
interacts twice as

much as unit of orbital angular mom

confirmed experimentally

Anothe approach Gordon decomp Homework4

p r u p ñCpY E i JUN

interaction with electromagnetic

field
pi 8 up A P p

contains a magnetic moment component














