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enough observables to determine all polarized PDFs. These polarized PDFs may be fully
accessed via flavor tagging in semi-inclusive deep inelastic scattering. Fig. 16.5 shows
several global analyses at a scale of 2.5 GeV2 along with the data from semi-inclusive
DIS.
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Figure 16.4: Distributions of x times the unpolarized parton distributions f(x)
(where f = uv, dv, u, d, s, c, b, g) and their associated uncertainties using the NNLO
MRST2006 parameterization [13] at a scale µ2 = 20 GeV2 and µ2 = 10, 000 GeV2.

Comprehensive sets of PDFs available as program-callable functions can be obtained
from several sources e.g., Refs. [55,56]. As a result of a Les Houches Accord, a PDF
package (LHAPDF) exists [57] which facilitates the inclusion of recent PDFs in Monte
Carlo/Matrix Element programs in a very compact and efficient format.

16.4. DIS determinations of αs

Table 16.2 shows the values of αs(M2
Z) found in recent fits to DIS and related data in

which the coupling is left as a free parameter. There have been several other studies of
αs using subsets of inclusive DIS data, and also from measurements of spin-dependent
structure functions, see the Quantum Chromodynamics section of this Review.

16.5. The hadronic structure of the photon

Besides the direct interactions of the photon, it is possible for it to fluctuate into a
hadronic state via the process γ → qq. While in this state, the partonic content of the
photon may be resolved, for example, through the process e+e− → e+e−γ∗γ → e+e−X ,
where the virtual photon emitted by the DIS lepton probes the hadronic structure of
the quasi-real photon emitted by the other lepton. The perturbative LO contributions,
γ → qq followed by γ∗q → q, are subject to QCD corrections due to the coupling of
quarks to gluons.
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