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• Elastic scattering 

• Relativistic interpretation of electromagnetic form factors 

• Phase-space formalism 

• Frame dependence of spatial distributions 

• Electric and magnetic polarizations 
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             on momentum 
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Traditional perspective:    maintain strict probabilistic interpretation by
   

New perspective:    relax probabilistic interpretation  

    but fully account for frame dependence ! 

• neglecting recoil corrections (Sachs approach) 

• restricting to Galilean subgroup (IMF approach)
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Confirmation by explicit calculation 
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Four-current distributions (transverse polarization) 
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Breit frame charge distributions 

Proton Neutron 

is the most natural definition ! 
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EF polarization and magnetization distributions 
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Conclusions 

• Clash between probabilistic interpretation and Lorentz 

symmetry 
 

• Phase-space approach provides a general perspective 

interpolating between different pictures (BF, IMF, …) 
 

• Wigner spin rotations are not intuitive but are key to 

understanding the frame dependence of spatial distributions 
 

• Sachs form factors (GE, GM) lead to a much simpler 

general picture than Dirac and Pauli (F1, F2) form factors 



Centers of a relativistic system 


