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Fig. 3.2. Mass function. Solid line: solution of the gap equation using Eqs. (3.1), (3.3); data: lattice
simulations,54 obtained with m = 0.036/a ∼ 60 MeV; dashed-line: gap equation solution using
Eqs. (3.1), (3.9). The DSE study used a renormalisation point ζ = 19GeV and a current-quark
mass 0.6 m1 GeV

s [Eq. (3.4)]. (Adapted from Ref. [49].)

3.3. Pion’s valence-quark distribution function

The momentum-dependent dressing of quark and gluon propagators is a fact. It is
certainly the keystone of DCSB, materially influences hadron observables and quite
likely plays a central role in confinement. This was anticipated in the Global Colour
Model.62,63,64 As we shall subsequently illustrate, the rainbow-ladder kernel is
unique today in providing a direct description and unification of a wide range of me-
son phenomena in terms of a single parameter that characterises the long-range be-
haviour of the quark-antiquark interaction. Establishing this is a reward for substan-
tial effort. However, it is a recent development. Historically, algebraic parametri-
sations of the dressed-quark propagator and Bethe-Salpeter amplitudes, based on
the known behaviour of numerical solutions, were used to expedite a comparison be-
tween theory and experiment. Successes with that approach25,32,33,65,66,67,68,69,70,71,72,73,74,75

provided the impetus for refining the DSE method and its direct numerical appli-
cations.

The utility of an algebraic form for the dressed-quark propagator and Bethe-
Salpeter amplitudes is self-evident: calculating the simplest elastic form factor re-
quires the repeated evaluation of a multidimensional integral whose integrand is a
complex-valued function, and a functional of the propagator and amplitudes. The
expedient remains of use, notably in connection with baryons, and can be illus-
trated by reviewing a recent calculation of the pion’s valence-quark distribution
function.76

The cross section for deep inelastic lepton-hadron scattering can be interpreted
in terms of the momentum-fraction probability distributions of quarks and gluons
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