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Semi Inclusive Deep Inelastic Scattering (SIDIS)
Process
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Quark Polarization
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Asymmetry in pp'— 7X pion production from E704

Single Spin Asymmetry (Sivers Asymmetry)
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SIVERS ASYMMETRY FROM SIDIS
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FITTING METHODOLOGY
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 Pi+: NNFF10_Pip_nlo
 Pi-: NNFF10_Pim_nlo

Fit parameters (13):
e Pi0: NNFF10 Pisum_nlo

« K+: NNFF10_Kap_nlo M 1
« K-: NNFF10_Kam_nlo
V. Bertone et. al arXiv:1706.07049 N'zu Oy Bua N’L_L

Data Sets (on consideration): Ny » dy /Bd ) N d
> HERMES_p_2009 (from Luciano Pappalardo) Ns, s, Bs, N
» COMPASS_d_2009 (from Bakur Parsamyan ) Fitti tines:
» COMPASS_p_2015 (from Bakur Parsamyan ) ; in g rou t1:1es. h ted : f MINUIT
» HERMES p_2020 (from Luciano Pappalardo) iminuit” (python supported version o )

» Python scipy.oprimize.curve_fit
» Using a Neural Network approach @



Parameter Value

FITS TO HERMES(2009) [PRELIMINARY|

Hadron Dependence ndata x*/ndata
T T 7 2.53
T z 7 1.02
T PhT 7 5.23
T T 7 1.94 :(':
T Z 7 2.45
T DhT 7 1.61
0 x P 0.85
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K+ % 7 1.22
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M, 1.303 £ 0.010
N, 0.169 4 0.002
y 0.645 4+ 0.125
Bu 3.122 + 2.661
Ny 0.007 £ 0.003
Ny - 0.434 + 0.005
g 1.777 £ 0.909
Ba 7.788 4 2.144
N; - 0.142 £ 0.048
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Qs (6.84 & 10.00) x10~°
B, (5.987 &+ 8.77) x10~10
N; - 0.122 £ 0.504
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FITS TO HERMES(2020) [PRELIMINARY]

Hadron Dependence ndata x?/ndata
T x 8 2.12
a 2z 11 1.49
Tt PhT 8 1.14
T x 8 1.81
T 2z 11 1.16
T DhT 3 1.20
0 x 8 0.40
7 2 11 0.95
70 PhT 8 0.50
K+ x 8 0.48
Kt 2 11 6.31
K+ PhT 8 1.26
K~ x 8 0.26
K~ 2 10 0.93
K~ DhT 8 0.79

Total 134 1.477
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NEURAL NETWORK APPROACH
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NN FITS TO HERMES(2009) [PRELIMINARY]

Hermes 2009
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NN PREDICTIONS FOR HERI

Trained using HERMES 2009 data set

[ES(2020) [PRELIMINARY]
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SIVERS FUNCTION
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SIVERS FUNCTION
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- SPIN-QUEST (E1039) EXPERIMENT AT FERMILAB

» First measurement of ‘sea’ quark
Sivers function
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DISCUSSION & FUTURE WORK

Fits to individual data sets can be implemented with the inclusion of s-quarks
Performing global fits (on-going work)

Hyperparameter search to optimize the Neural Network (NN)

Exploring different NN architectures to handle different quark flavors
Training with more LHAPDF sets

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