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What is epic about ePIC?
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First machine that will answer
the proton spin puzzle (?)



Transverse Momentum Distributions: TMD PDF
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= presence of a non-zero Sivers function wdlt%duce a dipole deformation of f;
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Figure 2.13: The density in the transverse-momentum plane for unpolarized quarks with x = 0.1
in a nucleon polarized along the ¢ direction. The anisotropy due to the proton polarization is
described by the Sivers function, for which the model of [77] is used. The deep red (blue)
indicates large negative (positive) values for the Sivers function.
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Sivers function sign change

Final state interactions and

- : o
vanishing Sivers function? > Wilson lines to consider
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Existing data

TMDs

Aq extraction & Corom
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Extraction of Sivers Function

Determined through its contributions to the cross section of
polarized SIDIS

transverse polarization

azymuthal angle of the
polarization vector

azymuthal angle of
the produced hadron



Extraction of Sivers Function

azymuthal angle of
the polarization vector

azymuthal angle of
the produced hadron
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Elements of Sivers function first moment

Parametrize the evolved Sivers function first moment
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PV20Sivers: Polarized TMDs

125 data points from SIDIS, DY
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TMDs
PV20Sivers
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Updated Sivers extraction

Additional data
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Updated Sivers extraction
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More accurate unpolarized TMDs
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Updated Sivers extraction
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More accurate unpolarized TMDs

Revised fitting framework
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Nanga Parbat: MAP framework

Nanga Parbat: a TMD fitting framework

Nanga Parbat is a fitting framework aimed at the determination of the non-perturbative component of TMD
distributions.

Download

You can obtain NangaParbat directly from the github repository:

https://github.com/MapCollaboration/NangaParbat




Extraction of proton quark unpolarized TMDs: MAPTMD22

e Global analysis of Drell-Yan and Semi-Inclusive DIS data
sets: 2031 data points

e Perturbative accuracy: NSLL-

e Normalization of SIDIS multiplicities beyond NLL

e Number of fitted parameters: 21

e Really good description: x2/N,,,= 1.06
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MAPTMD22: datasets included

Fixed-target low-energy DY
RHIC data

LHC and Tevatron data

SIDIS: 1547 data points

HERMES data
COMPASS data
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MAPTMD22: visualization of TMD evolution
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pion TMDs from Drell-Yan
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updated Sivers Fit results

Total number of data

379

from

« semi-inclusive DIS,
 pion-induced Drell-Yan,
- W-Z boson production

¥ =123

Accuracy: NLL-LO
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Selected results: Compass 2009
COMPASS, Deu - Pip x-projection
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Selected results: COMPASS 2022

COMPASS 2022 SIDIS, Hm
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Selected results: COMPASS 2015

COMPASS 2015 pion DY
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Selected results: HERMES 2020

HERMES, Pro - Pipp
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Selected results: JLab 3He
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Sivers TMD
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Sivers TMD

first moment Sivers distribution
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Conclusions

TMDs are a fundamental instrument to describe the internal structure
of nucleons and the interaction of their partons

Sivers function is a fascinating window on the relation between
proton spin and parton dynamics

ePIC will offer us the opportunity to improve this picture with new
specific measurements
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