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Overview

Determination of Parton Densities in DIS

● Electron-Proton scattering and the Quark Parton Model

● Improving the QPM: QCD and Evolution Equations

● Approaches for Evolving Parton Distributions

● Global Structure Function Data

● Extracting Parton Distributions
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● ep – scattering  eq – scattering via photon 
exchange with
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✗ inelasticity y, in proton rest frame:
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Quark Parton Model:

● ep – scattering  eq – scattering via photon 
exchange with

✗ virtuality Q2

✗ inelasticity y, in proton rest frame:

✗ momentum fraction

● no interaction between quarks assumed

➔ QCD not included

➔ cross section:
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➔ qi(x) : parton distribution function of 
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QCD Improved Quark Parton Model

● include perturative QCD via

✗ initial state gluon radiation

✗ final state gluon radiation
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Parton Evolution Equations

● calculate PDF fi(x,Q2) at energy scale Q2 

after parton radiation
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Collinear Approximation:

● transverse momentum of incoming gluon 

negligible: kt≪Q2 ⇒ kt≈0
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Collinear Approximation:

● transverse momentum of incoming gluon 

negligible:

● in each splitting                        kt ordering

✗ in MC event generators: only

realizable 

➔ subsequent adjustment of kinematics 

necessary
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kt factorisation:
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kt factorisation:

● transverse momentum of incoming gluon 

fully taking into account:

● PDFs kt dependent

➔ unintegrated PDFs

● no adjustments of kinematics in MC event 

generators necessary

● CCFM evolution equations

✗ fulfill kt ordering at high x

● implemented in MC event generator 

CASCADE

kt≠0

Ax ,kt , 
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Composition of the Proton
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Performing 2 Fits to Inclusive Data:

● various methods for solving evolution equations, 

e. g.

✗ QCDNUM using NLO matrix elements

✗ MC event generators
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