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Electron-Proton Scattering

Fig. 1 — The two magnetic spectrometers used for the SLAC-MIT experiment. The 8 GeV
spectrometer is in the foreground and the 20 GeV unit is to the rear. The bulk of the detec-
tors comprise shielding (weighing 450 tons for the 8 GeV device).

© Source unknown. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see https://ocw.mit.edu/fairuse.




Elastic electron-proton scattering
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Form Factors
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For e-p scattering, two form factors are required to capture
the electric charge distribution and the recoil of the
proton
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Cross section
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For a point-like spin-’ particle, F =1, x=0, the equation
reduces to the Mott scattering result.



Cross section (common notation)

Using linear combinations of the form factors
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Referred to as electric and magnetic form factors.

Gg=Fn+

F2 GM:F1‘|—/€F2

do g% By (B A9G:  0 0
— | = ~Z 197G i
Q. 4E%ﬂﬁgE1< 17 m52+-7 M&nQ)

With Q2 = —q2 — (p1 —p3)2 i () and T = Q2/4m12).



Proton charge radius

p(r) = poexp(—r/ro) 1/rs = 0.71 GeV” (r*) = 0.81 fm?
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