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Factorization for the Transverse Momentum
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Fully differential measurements of the Semi-Inclusive DIS process with polarized beams provide important
information on the three-dimensional structure of hadrons. In particular, azimuthal asymmetries of the frag-
menting hadron probe interesting new correlations between partons in the hadronic system through novel
hadronic distribution functions. In the framework of factorization for transverse momentum distributions
(TMDs) some key asymmetries start at subleading order in the power expansion, where the formalism needed
to fully relate observables and distributions is not yet under control, being primarily at tree level in the par-
ton model. In this talk I utilize the soft collinear effective theory formalism to answer a few open questions,
including providing generalized definitions of the distribution functions that are valid beyond tree level, giv-
ing a proof of completeness of the basis of functions, and providing a description of soft dynamical effects.
These results enable a QCD description of SIDIS azimuthal asymmetries beyond tree level, and hence provide
a framework for systematically improvable relations to the underlying distributions.
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