
Semi-inclusive Deep Inelastic Scattering

Semi-inclusive hadron production in deep inelastic scattering (SIDIS) provides a power-
ful probe of the transverse momentum dependent (TMD) quark distributions of nucleons.
Common kinematic variables have been described in the DIS section (see the Sidebar on
page 18). In SIDIS, the kinematics of the final state hadrons can be specified as follows
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Figure 2.11: Semi-inclusive hadron production
in DIS processes: e+N → e′ + h+X, in the
target rest frame. P hT and S⊥ are the trans-
verse components of P h and S with respect to
the virtual photon momentum q = k − k′.

φh, φs Azimuthal angles of the final state
hadron and the transverse polarization
vector of the nucleon with respect to
the lepton plane.

PhT Transverse momentum of the final state
hadron with respect to the virtual pho-
ton in the center-of-mass of the virtual
photon and the nucleon.

z = Ph · P/q · P gives the momentum frac-
tion of the final state hadron with re-
spect to the virtual photon.
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Figure 2.12: Leading
twist TMDs classified ac-
cording to the polarizations
of the quark (f, g, h)
and nucleon (U, L, T).

The distributions f⊥,q1T and

h⊥,q1 are called naive-time-
reversal-odd TMDs. For glu-
ons a similar classification of
TMDs exists.

The differential SIDIS cross section can be written as a convolution of the transverse
momentum dependent quark distributions f(x, kT ), fragmentation functions D(z, pT ), and
a factor for a quark or antiquark to scatter off the photon. At the leading power of 1/Q,
we can probe eight different TMD quark distributions as listed in Fig. 2.12. These distri-
butions represent various correlations between the transverse momentum of the quark kT ,
the nucleon momentum P , the nucleon spin S, and the quark spin sq.
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