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Data set Naat | XB5/Naat | X3/Naat | X5/Naat
Tevatron total 71 0.87 0.06 0.93
LHCDb total 21 1.15 0.3 1.45
ATLAS total 72 4.56 0.48 5.05
CMS total 78 0.53 0.02 0.55
PHENIX 200 2 2.21 0.88 3.08
STAR 510 7 1.05 0.10 1.15
DY collider total 201 1.86 0.2 2.06
DY fixed-target total 233 0.85 0.4 1.24
HERMES total 344 0.48 0.23 0.71
COMPASS total 1203 0.62 0.3 0.92
SIDIS total 1547 0.59 0.28 0.87
Total 2031 0.77 0.29 1.06



http://arxiv.org/abs/arXiv:2206.07598

EXAMPLE OF RESULTING TMDS
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FIG. 13: The TMD PDF of the up quark in a proton at u = /¢ = Q = 2 GeV (left panel) and 10 GeV (right panel) as
a function of the partonic transverse momentum |k | for x = 0.001, 0.01 and 0.1. The uncertainty bands represent the
68% CL.
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The paper emphasizes the relevance of prescription choices and simultaneous TMD-PDF fit,
but does not provide a fit to extended data sets.
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Nonpert. TMD components of FF
equal for pions and kaons
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» Simple Guassians or bell-like shapes are not sufficient to describe data
» The TMD shape must be x-dependent
» The TMD frag. functions are probably different for different final-state hadrons

» The TMDs are probably different for different quark flavors
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The coupling constant of the strong force is determined from the transverse-momentum
distribution of Z bosons produced in 8 TeV proton—proton collisions at the LHC and recorded
by the ATLAS experiment.

Table 1: Summary of the uncertainties in the
determination of @ (mz), in units of 1073.

Experimental uncertainty +0.44

Electroweakfit | | 0.1208 = 0.0028 PDF uncertainty +0.51

Lattice 10— 0.1184 + 0.0008 Scale variation uncertainties +0.42
World average —@— 0.1179 = 0.0009 Matching to fixed order 0 —0.08
ATLASZp 8Tev | deo— T 01183 + 0.0009 Non-perturbative model +0.12  -0.20
! | | | | Flavour model +0.40 -0.29
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o (m,) N“LL approximation +0.04
Total +0.91 —-0.88

Estimate that does not take into

account recent TMD results
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In a nucleon polarized in the +y direction,
the distribution of quarks can be distorted in the x direction
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JAM, arXiv:2205.00999
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-—-—  Bacchetta et al ‘21

Interesting work from the point of view of simultaneous use of several measurements, but still
limited from other perspectives (lack of TMD evolution and knowledge of the unpolarized
function)
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Interesting work from the point of view of the use of Neural Networks, but still [imited from other
perspectives (lack of TMD evolution and knowledge of the unpolarized function)
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The theory behind TMDs is well established for quarks at leading twist, but
there can be differences in the implementation

Progress is ongoing concerning higher-twist and gluon TMDs (see Cristian
Pisano’s talk)

Extractions of unpolarized TMDs are reaching a good level of sophistication,
but there are still several open questions

For other TMDs, the study has barely started






CHOICES OF FUNCTIONAL FORMS
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No significant effect at high Q, but large effect at low Q
(inhibits perturbative contribution)



