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2. What is a form factor?



For simple point particles



Basically

*

*This is a bit of an abuse of notation, but for
   conceptual purposes it’s close enough

• Plane waves:



What is a form factor?



What is a form factor?



What’s a form factor, physically?



What is a form factor?



A Fourier transform of the density!           *



3. Adding spin



Form factors with spin

• Klein-Gordon field (without spin): 

• Dirac field (with spin):



Form factors with spin

• Klein-Gordon field (without spin): 

• Dirac field (with spin):



Form factors with spin

• Klein-Gordon field (without spin): 

• Dirac field (with spin):



Nonrelativistic approximation



4. Neutron form factors





The model: 



Feynman diagrams



Pauli-Villars Regularization

• Admitting the 
theory 
doesn’t 
account for 
what happens 
above a 
certain energy

Renormalization!



Results—Neutron form factors 



Comparing with experiment—electric form factor

( P r e l i m i n a r y )



Comparing with experiment—magnetic form factor

( P r e l i m i n a r y )



Next Steps

• More physically-motivated 
renormalization

• Extracting spatial 
information—

• Light-Front wave functions

• Gravitational form factors



Thank you…

• Professor Miller

• All of you!



Questions?



Backup Slides



The model: 



Pauli-Villars Regularization



Light front corrections



Light front corrections
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