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The Sivers Function

Can access the intrinsic transverse
momentum of quarks in tran-
versely polarized hadrons by fit-
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Process dependence for the gluon Sivers function

Two types of gluon Sivers functions. See (Dominguez, Xiao, Yuan 2011) and
(Buffing, Mukherjee, Mulders 2013).
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See for instance (Boer, Echevarria, Mulders, Zhou 2015).
Modified universality for the gluon Sivers (Boer, Mulders, Pisano, Zhou 2016)
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Gluon Sivers Function at the EIC

Feasibility of measuring the gluon Sivers asymmetry was examined in (Zheng,
Aschenauer, Lee, Xiao, Yin 2018) using a Pythia reweighting analysis £;,, = 10 fb~1.

Open charm (D — Kz pair) Di-hadron production
. 3 ~, 003
eﬂ 008 E & E e5%pos  — 5%pos
=3 F 3 E - E
<5 006 = 10% pos 3 T il 4 sipist 1 ep::l:; I::;I V2
E E E eV2<Q’<20 Ge
004 E oozt cqonly  5x10%x,<ox10?
0.02 —; 0.015

|

i3 3 0.005 E
E ] ] e S
—0.04 4 E
E — 10% pos E| oF
—0.06 parton level 3 E + + +
008 E -0.005 - :
E . 1 1 . 1 3 . \
1 2 3 4 5 6 10* 10° 10? 10"
rad X,
0,¢ [rad] s
Dijet (vs — ag, 1a — 48)
2 "7 E § F han 1<Q°<5 GeV? ]
5 E e5%pos  — 5%pos E| S 12f -- g chan 1<Q?<5 Ge' 4
5 50025 parton level E 7] F - gchan 1<G’<5 GeV? ]
< E 4 Sinis1 2o 2 E| S B — qchan 10<G*<20 GeV? ]
002 ° [t Sibutend E A — gchan 10<G%20 GeV? ]
3 aonly 5x10°<x5<9x10% E| E 3
0.015 4 0.8~ -
0.01F \i 0.6 — 4
0.005 = 3 04 E E
of 3 E ]
E E 02 J
~0.005 |~ 4 r 1
10 10 10 10° 10° 10+ 07 o7 o p

x
@
x

@



Imbalance for heavy flavor dijet production(Kang, Reiten, Shao, JT
2020)
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H(Q, pr) and S(A7) are the same as light flavor dijet production since mg < pr.

The functions SCQ (lor,R,mg) and Jo(prR,mg) are sensitive to the mass.



Perturbative ingredients at NLO, see also (Kim 2020)

Mass dependent jet function
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Mass dependent collinear soft function
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Demonstrates RG consistency at NLL. (Castillo, Echevarria, Makris, Scimemi
2020)
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Spin Dependent Resummation
Replace TMDPDF with the gluon Sivers function

u u

0.0 — 0.0

k, (GeV)
k, (GeV)

—0.5 =0.5

=0.5 0.0 0.5 —0.5 0.0 0.5
ky (GeV) ky (GeV)

1
£ kg . §) = e SEE fi7T (ekr . 0)

ot

Need to consider additional gauge link attachment for the spin dependent
cross section
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Unpolarized Cross Section
Perturbative evolution
h d h d, h d
Spert = exp [/ i (rs +rfg) +2/ Hrig +/ aH (F‘SQ + F”Q)]
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Mass dependence does not vanish in the cross section
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Unpolarized phenomenology
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charm : 5GeV < pr <10GeV, bottom : 10GeV < pr < 15GeV,

Sun, Isaacson, Yuan, Yuan 2014)

lys| < 4.5, see (Aschenauer, Baker et al 2014)
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Phenomenology
Non-perturbative collinear parameterization
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Parameters from (D’Alesio, Murgia, Pisano 2015)

Bg =28, p=0.5, Mproton = 1 GeV,

Ng =065, o =28,
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Conclusion

® We have developed a factorization and resummation formalism for heavy flavor
dijet production at the EIC.

e We considered mass corrections to the collinear-soft, the exclusive jet function,
as well as the resummed factorized expression.

¢ Using our theoretical framework we generate a prediction for heavy flavored dijet
production at the EIC and find sizeable corrections to the projected asymmetry.

e Over the large kinematic regions at the EIC, these mass corrections may prove
important for global analyses of the gluon Sivers function.

Thank you!



