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We will now sketch how we calculate the g-factor.



Step 1 : Consider interaction vertex coupled to a classical source  

















	 Couple this to the spin or current of the incoming and outgoing electron, we get the amplitude,









	 Inserting the two form factor form of the vertex function,
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Step 2 : Take the 	 	  from the first term and put in the Gordon decomposition 







	 This eliminates the	 	 , making the first term spin independent & second term spin 			dependent. 



	 Plugging this into the Feynman amplitude yields,













	 This makes it into such a form that we have information on the g-factor in the second term



Step 3 : Take the non-relativistic limit

	 	 

	 And, we need the explicit forms of the components of  







	 Using this we can show  
 
	 Put all this together for 	 	  we then have the spin dependent amplitude as, 
 
 
 
 
	 where we have assumed 
 
 
 
 
	 Finally, looking at the square brackets in the expression as  
 
	 Giving us the spin dependent part of the amplitude to be proportional to  
 
	 Now implement Born approximation again,  
	 (going from relativistic normalization to non-relativistic case, we have to make a correction by 		 
      	 dividing by twice the energy of the electron that is scattered = 2m 
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	 We will get the real-space potential,  
 
 
 
 
 
 
	  
	 We can now read off,  

	 	 	 	 	 	 This shows that g is not exactly 2, but the correction is determined by  
	 	 	 	 	 	 the Pauli form factor 
Step 4 : Now, we can actually compute the correction to the g factor by evaluating its contribution to 	 

First order we already know ◦
Second order there are no diagrams ◦
Third order we have   ◦

 
 
 
 
 

 
RESULT :  

 

 

All detailed calculations can be found in Schwartz, chapter 17.
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