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TMD factorization & SIDIS (for — K 1)
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Conventional organization
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Steps:

Solve evolution equations to relate overall

SIDIS hard scale (ugp = Q) to input scale

(.UQO = Qo)

How to use small by << 1/Ag¢pcollinear

factorization?

*  Partition small (by < bp,.x) & large (by >
b.,.x) regions with a b,

. Define hard scale u,, ~ 1/b,

Evolve again to connect Qg to uyp,
Place remaining NP parts in an exponent:
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Ansatz for g-functions

Perform small-by expansions & drop
O(Agcp bmax) errors



Conventional organization Steps:
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Check consistency
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Conventional organization & problems
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A hadron structure oriented reorganization GTMD(z, ki, A)
B. Pasquini (2014)

1) Use the uniquely determined TMDs for all k¢

2) Smoothly transform between nonperturbative TM ,
dependence at small TM (k = Agcp) & perturbative  TMD(z,

(collinear) TM at large TM (k1 = Q)

GPD(z, A)

3) (Approximate) probability interpretation
Other chapgs& ’

* Parton model: /koTfj/p(x,kT;uQ,QZ)=fj/p($;uc2)

1o
. QCD:W/ Ak [ /p (2, ks ng, Q%) = fi/p(5 ng) + O (as(uq))
+ power suppressed

4) All should apply at input scale, Q,

5) Pheno: Should be simple to swap one
model/parametrization for another
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An 0(a;) example
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An O(a;) example

e Parametrizing the very small transverse momentum

— Gaussian model
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up-quark TMD pdfs
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Compare standard with constrained

conventional
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Compare standard with constrained

conventional
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Summary

e Switching to a hadron structure oriented approach to

phenomenological implementations of TMD factorization improves
consistency in the large transverse behavior of TMD correlation
functions

* Necessary for understanding the shapes of nonperturbative
components of distributions, separating perturbative and
nonpeturbative

* Next steps:

— Applications
— Higher orders
— Incorporating NP calculations (lattice, EFTs, models etc)



Why “hadron structure oriented?”
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