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QCD is an asymptoticly free theory which means the
strength of the interaction gets weaker as the interaction
energy rises. At high energies one can think of hadrons
as groups of non-interacting partons and use
perturbative methods to calculate physical quantities. In
perturbation theory the higher order corrections can be
represented as graphs with more and more extra
particles added to the graphs of the basic process.
(Figure 4 (below): gg — H — Dbb; coloured particles
denotes perturbative corrections.)

Hence one must deal with these IR divergences in intermediate
stages of the calculation and there are no general methods for
doing this at higher orders in perturbation theory. One possible
solution is to use a so-called subtraction scheme. The basic
idea is that by subtracting and adding back suitably defined
subtraction terms to the original formulae, one can reshuffle the
IR divergences between the various pieces of the computation,
such that each piece becomes separately finite. At present
general subtraction schemes are only known at next-to-leading
order (NLO) in QCD perturbation theory. Hence computer
programs for calculating NLO corrections in QCD to any
process are available. At next-to-next-to-leading order (NNLO)
accuracy the development of subtraction schemes is still in
progress, but hopefully in some years these too will be available
In form of computer programs.
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The quarks In hadrons are bound
together by gluons and these gluons
also play an important role in proton-
proton collisions. The probability of
momentum fraction carried by a single
parton in a hadron can be measured
In different scattering processes and
Is described by the so-called parton
density function (Figure 1.).
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