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Definition of TMDs

quark-quark correlation function
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Definition of TMDs
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Leading-Twist TMDs

Nucleon emerges as a strongly interacting,
relativistic bound state of quarks and gluons
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Sivers

The Sivers function describes the distribution of unpolarized quark inside
a transversely polarized nucleon.
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Sea quarks
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The Sivers function of sea quarks

1. Light-cone wave functions

For|P) — |7B) — |qgB) , the LCWFs can be defined as
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Unoar (2, ¥, P 1) - LCWFs of meson inside nucleon in terms of 99
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2. unpolarized distribution

The unpolarized sea quark TMD distribution ff/ "(z,pr) can be obtained by

d
Q/P (z, k1) = / 4 /d%Tfﬁ/P Y, ) Q/ﬁ(y kr — gTT)

/P dy [ - — y)2rZ + (Mp — M(1—1y))3] g2 (1= 5)*[m*+ (kr — §r1)?]
o k) / [ Eroiga’ r% + LA(AZ)]A 373 [(kr — Zrp)? + B3(AD)A

3. Sivers function

The parton Sivers function of proton fiz (%, y,P%,7%) can be obtained by
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a. the final state interaction (in DIS) between the active antiquark and the spectator

L/ dy [ » 2y 910Fas lr -k My(1 —y)*[Mp — M(1—y)]
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b. the final-state interaction occurs between the pion meson as a whole and the spectator baryon
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4. numerical results
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The first transverse moment of the sea quark Sivers function
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Comparison with other model calculations

1(1) } } } } A Y
0.006 - - - - X fir 00).004& ] 0.01 |- .
- u b ~h
0.004 | ] ]
0.000\‘; [= 0 Pr—————
< 0002} ] ] e
£ A - E .
‘2;57 0.000 -0.004¢ - g 001} '/
S _oo002f ] | . . . “4 -
SN i < 0.01 |- %,
a0 b ; 0.004f -
d | o 0
-0.006 : L . L 0_000\“\ | v
0.0 0.2 0.4 0.6 0.8 1.0 / ] —0.01 2
X 1 2
0.003 -0.004r ] 0 0.5 X 1
i 1 i " s 1 2 " " 1 i " " 1 " SeT .
- ] 0.2 04 0.6 0.8 001 = \‘
oy X .
< +
= S
%Lb 0.001F 10 /:ls I — i:
= - A2 4
< 1 Tr = 01 o 2
X . o
0.000 et —0.01 = i
\ ZQ L
> 0.01 | '
-0.001 : s s : .
0.0 0.2 0.4 0.6 0.8 1.0 %
X e 0 4"7—
chiral model —0.01 } ‘.
i
00 05 1.0 15 20 10° 10° 10" 1
kr (GeV) k, (GeV)

08.06.2023 HADRON 2023



Summary

* The sea quark Sivers function of the proton are studied using a light-cone model .
* The meson-baryon fluctuation model is used to generate the sea quark degrees of freedom.
* The LCWFs are derived for this composite system in terms of ggB .

» Using the overlap representation of LCWFs, we calculated the unpolarized sea quark distribution

function and the sea quark Sivers function.

* The values of the parameters in the model are fixed by fitting the model result to GRV LO

parametrization and MSTW2008 parametrization.

 The numerical results show that the sign of the Sivers function of the # and 4 are negative in the entire x

and k; region. For the first transverse moment of the sea quark Sivers function, the size is 0.004 at most.

* We also compared our model results with others and find some similarities and differences between them

which need to be further classified by future theoretical studies and experimental measurement.
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