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Outline

e Semi-inclusive observables at the EIC
Dihadron and dijet azimuthal correlations

e [MD factorization:
the WW gluon TMD

e CGC framework:
from Wilson lines to TMDs and beyond
(kinematic vs genuine twists)

e Numerical results:
Where and what type of contributions beyond TMDs are
important for the EIC?

e Summary and Outlook



Dihadron and dijet studies at small-x

Forward dihadron azimuthal correlations and gluon saturation

Gluon saturation —l Dihadron suppression of
back-to-back peak

0.45llllIlllllllllIllllllllllllllll:fllllllllllllllllllllllllllllll
0.4f P;>2Gevic 10 GeV x 100 GeV 20 GeV x 100 GeV
1 GeVic <p;™**“<p[® ]
0.35 0.2<z, ", 2°°°<0.4 _5_
0.3F 1GeV’<Q’<2 GeV? 1
— 0.6<y<0.8 &“’Jf‘ .
= 0.25 AR -+
2 i N .
O 0.2 P R +
0.15 #* N +
£ X i
0.1 y.s N +
0.05 oA . _f_
-y S .. : i
0 \.‘llllllllllllllllllllllllll llllllllllllllllllllllll e
2 2.5 3 3.5 4 4.5 2 2.5 3 3.5 4 4.5
A¢ [rad] A¢ [rad]
Zheng, Aschenauer, Lee, Xiao. 1403.2413
p :
1’L_____2_P—'- DA Typical momentum transfer from
"""" fee. P2 hadron/nucleus to

- AJ_NQS

A¢ angle between P1 and P2 |

See also Xiaoxuan’s talk tomorrow for
3 dihadron correlations in pp and pA.



Dihadron and dijet studies at small-x
Forward dijet azimuthal asymmetries and WW gluon TMD
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Beyond the TMD factorization

Previous studies:

Azimuthal correlations of back-to-back dijet/dihadron within the
TMD factorization

Goal:

Assess the role of kinematic power corrections and genuine saturation.
How large are these corrections?

Observables:

Inclusive dijet/dihadron production for both e-p and e-Au (at EIC)

Study cross-section (including azimuthal anisotropies)
at and beyond the back-to-back limit

Approach:

CGC computation (Gaussian quadrupole + rcBK evolution).
Compare to TMD and iTMD framework
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TMD factorization
qq production in DIS and Weizsacker-Williams gluon TMD

Bomhof, Mulders, Pijlman 0601171
Dominguez, Marquet, Xiao, Yuan 1101.0715
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CGC framework: high energy correlators

qq production in DIS and quadrupole Wilson line correlator
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/ multiple gluon interactions
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TMD, improved TMD and CGC

The TMD and improved TMD limit as an expansion

Dominguez, Marquet, Xiao, Yuan. 1101.0715
Dumitru, Lappi, Skokov. 1508.04438

do? A7~ HE (P axGd (AL, z) +O(AL/PL)+O(Qs/PL)

Hard factor Weizsacker-
Williams gluon TMD
Kotko et al. 1503.03421 Altinoluk, Marquet, Taels. 2103.14495

Altinoluk, Boussarie, Kotko. 1901.01175
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Boussarie, Mantysaari, FS,
Can be computed from Wilson lines! Schenke. 2104.XXXX
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Numerical results

Differential yield (transverse virtual photon pol)
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Numerical results
Accessing genuine twists with Q2 dependence
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Numerical results

Elliptic anisotropy (transverse virtual photon pol)
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Kinematic power corrections contribute to

V, and might be necessary for the proper
extraction of linearly polarized TMD
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Numerical results

Quadrangular anisotropy (transverse virtual photon pol)
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TMD framework: v, = 0

Kinematic corrections in the iTMD
induce v,

Genuine twists lead to a reduction in

v, (more strongly for e-Au)
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Summary

e In proton-y* collisions: improved TMD framework is sufficient for wide
range of kinematics. Only WW gluon TMD (Gg,W) iS necessary.

Suitable form for coupling to event generator.

See also Piotr’s talk right after this one.

o Azimuthal anisotropies in ¢pp, have contributions both from linearly
polarized gluon TMD (/) and from kinematic corrections.

Need kinematic correction to properly extract /iy, -

e InAu-y* collisions: genuine twists (beyond WW TMD) might be important
and could be accessed in back-to-back measurements.

Genuine twists more important at low O and P,
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Outlook

e From partons to hadrons/jets

MC sampler of partonic cross-section
Fragmentation/hadronization
Jet reconstruction

e Include NLO contributions

Sudakov and soft gluon resummation
Mueller, Xiao, Yuan. 1308.2993, 2010.10744

Small-x JIMWLK at NLO
Balistky, Chirlli. 1309.7644
Kovner, Lublinky, Mulian. 1310.0378

Within the TMD factorization:

Dumitru, Skokov, Ullrich. 1809.02615
Zheng, Aschenauer, Lee, Xiao. 1403.2413

Impact factor
Roy, Venugopalan. (for dijet+photon) 1911.04530

lancu, Mulian. (dijet in pA) 2009.11930

NLO corrections to dihadron/

— e
v w W dugt in the CGQ coming soon!
8 < 1 . (in progress with Caucal and

Venugopalan)
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