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DOKSHITZER-GRIBOV-LIPATOV-ALTARELLI-PARISI
(DGLAP) EQUATIONS

Calculation of structure functions of deep-inelastic scattering .r
and e te — annihilation by perturbation theory in quantum
chromodynamics

Yu. L. Dokshitser | 3057 citations

Leningrad Institute of Nuclear Physics, USSR Academy of Sciences
(Submitted April 20, 1977) '
Zh. Eksp. Teor. Fiz. 73, 12161240 (October 1977)

A model of fermions connected with Yang-Mills fields of the nonabelian gauge group SU(N) is
considered. A method based on an analysis of the Feynman diagrams makes it possible to write down in
the principal logarithmic approximation a closed expression for the inclusive cross sections of electron
scattering by a quark (gluon) in e *e ~ annihilation into a quark (gluon). A specially chosen gauge makes
it possible to describe the structure of the deep-inelastic processes in the language of the parton model ’
with virtual quarks and gluons in the role of the partons. The asymptotic properties of the parton
distributions are analyzed. An indication of certain duality between the quasi-elastic and Regge limits is
discussed. The Gribov-Lipatov relation and the analytic connection (in a certain sense) between the
scattering and annihilation channels (the Drell relation) hold in the model under consideration. In
addition, a “sum rule in 02" which unique to the Yang-Mills theory, has been established for the
distributions of the number of the partons; this rule singles out a model in which the number of “flavors”

is equal to the number of colors. The results are directly applicable to an analysis of the experimental
situation in lepton-hadron reactions. ’
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resolution scale Q
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DGLAP AND DATA
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A summary of DGLAP’s
influence at the LHC

as of 2016-06-10, excluding self-citations; all papers > 0.2

Papers commonly cited by ATLAS and CMS (2014-2016)

[based on 422 papers from ATLAS and CMS]
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2015 HIGH ENERGY AND PARTICLE PHYSICS PRIZE

awarded to James D. Bjorken “for his prediction of scaling behaviour in the structure of
the proton that led to a new understanding of the strong interaction”, and to

Guido Altarelli, Yuri L. Dokshitzer, Lev Lipatov, and Giorgio Parisi “for developing a
probabilistic field theory framework for the dynamics of quarks and gluons, enabling a
quantitative understanding of high-energy collisions involving hadrons”
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