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TMD PDIS
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SIVERS FUNCTION -
fq/pT (z, kr) = fq/p(afakT) + flJ_T(ajva)S(P X k)

The Sivers function describes the correlation between the momentum direction of the struck quark
and the spin of its parent nucleon.

» The gauge-invariant definition of the Sivers function
lepton lepton predicts the opposite sign for the Sivers function in
SIDIS compared to processes with color charges in
the initial state and a colorless final state in Drell-Yan,
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» This inclusion of the gauge link has profound
consequences on factorization proofs and on the
concept of universality, which are of fundamental
relevance for high-energy hadronic physics
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SIVERS ASYMMETRY FROM SIDIS
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SIVERS ASYMMETRY FROM DRELL-YAN
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GLOBAL ANALYSES OF SIVERS FUNCTION
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FITTING METHODOLOGY

Inputs:
» Unpolarized PDFs : LHAPDF6 (CTEQ61) Fit parameters (13):
» Fragmentation Functions:
 Pi+: NNFF10_Pip_nlo M4
« Pi-: NNFF10_Pim_nlo
+ Pi0: NNFF10_Pisum_nlo Nus Qs Bus Na
« K+: NNFF10_Kap_nlo Ny, o, Bd; NJ
« K-: NNFF10_Kam_nlo
V. Bertone et. al arXiv:1706.07049 NS7 Qg, B87 N§
Data Sets (on consideration):
4 SIDIS ) o .
> HERMES_p_2009 (from Luciano Pappalardo) Fitting routines: .
> COMPASS_d_2009 (from Bakur Parsamyan ) » “iminuit” (python supported version of MINUIT)
» COMPASS_p_2015 (from Bakur Parsamyan ) » Using a Neural Network approach
\> HERMES_p_2020 (from Luciano Pappalardo)/
r \
DY
» COMPASS_2017 (from Bakur Parsamyan ) @
\ J




NEURAL NETWORK APPROACH WITH SIDIS DATA

— Mot1vat1on for ANN
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is a Neural Net:

/ > TWO dense layel‘S
» 256 neurons (nodes)
» 5000 epochs
Simultaneous training for [ Sln(¢h —¢s ) » Learning rate 0.0001

SIDIS & DY in progress..
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FITS TO SIDIS DATA : INITIAL ATTEMPTS
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GLOBAL FIT TO SIDIS DATA
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M. Anselmino et. al. arXiv: 1612.06413(2016) PRELIMINARY



GLOBAL FIT T0 SIDIS & DY DATA

With sign change Parameter sign-flip no-sign-flip Without sign change
M, 5.7+0.8 6.1 £0.5
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DISCUSSION & FUTURE WORK

» Performing simultaneous fits to SIDIS and DY data with higher statistics of replicas
(on-going).

» Improving the Neural Network to train simultaneously on both SIDIS & DY data with
optimizing hyperparameters with higher statistics of replicas.

» Investigating towards Sivers Asymmetry extraction from Drell —Yan
with/without considering the “sign-flip” of the Sivers Function.

» Simultaneous fits to Sivers function and Boer-Mulders function (on-going).




» Measurement of ‘sea’ quark Sivers function
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