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Proton Structure
The result of ep scattering depends strongly on
the wavelength λ=hc/E

● λ≫rp - very electron low energies. Scattering is
equivalent to that from a point-like object

● λ~rp - low electron energies. Scattering with an
extended charged object

● λ<rp - high electron energies. Scattering resolved
sub-structure showing the existence of quarks

● λ≪rp - very high energies. Proton appears as a
sea of quarks and gluons
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Proton Structure
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Kinematics
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Proton Structure - SLAC-MIT Experiment
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HERA Results
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Parton Distribution Functions
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fi(x): define as the probability to find a parton in the 
proton that carries energy between x and x+dx

Can be written as: 

The partons in the proton are:

● Valence quarks
● Sea quarks and anti-quarks
● Gluons



Sum Rules

PDFs must describe a proton with total fractional momentum x=1 
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Parton Distribution Function
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