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Based on the work published by
Rafael F. del Castillo, Miguel G. Echevarria, Yiannis Makris & Ignazio Scimemi
https://arxiv.org/abs/2008.07531v4

...and following work soon to be published



https://arxiv.org/abs/2008.07531v2

Motivation

* Gluon transverse momentum dependent distributions (TMDs) are difficult to access
due to the lack of clean processes where the factorization of the cross-section holds
and incoming gluons constitute the dominant effect.

* We consider two processes which are presently attracting increasing attention

{+h—=V+J ++X {+h—sV+H+H+X

Heavy-meson

Dominguez, Xiao, Yuan, 2013

Boer, Brodsky, Mulders, Pisano, 2011

Zhang, 2017



Dijet production

{4+h—=0+J +J+X

dijet LO process: + + ...
(7" 9) (" 1)

Sensitive of polarized and unpolarized TMDPDFs

Experimental observation should be possible in the future EIC Page, Chu, Aschenauer, 2020

Jets here described have p; € [2,40] GeV and are found in the central rapidity
region

Factorization within SCET
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Dijet production
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Factorization holds for |r;| < p; and for the central rapidity region



Kinematicregion vs EIC coverage

Dijet production
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Cross-section factorization

Dijet production

do
dxdndnedprdrr

- x Bjorken variable

- 1. jet pseudorapidit

We measure over  )HP pidity
- prtransverse momentum

- rptransverse momentum imbalance
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Unpolarized & linearly polarized cross-section

Dijet production
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n - incoming beam direction

New soft function | , .. dgiection

V, - jet 2 direction
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Evolution, double-scale evolution

fixed u evolution

Aln/
Describe evolution of functions
1r4) depending on two scales
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Scimemi, Vladimirov, 2018
Scimemi, Vladimirov, 2020
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Evolution, {-prescription

| fixed i evolution
b=0.1GeV !
/// Evolution kernel is given by
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Plots for phenomenological analysis

https:/teorica.fis.ucm.es/artemide/
https:/github.com/vladimirovalexey/artemide-public.”

* We use ar'TeMiDe to obtain the plots
« TMDPDF and TMDFF structure and evolution is included arTeMiDe

* SF double-scale evolution and jet functions included as new modules

pr =20GeV  (pr ~ Q)
Vs = 140 GeV

Integrated over x

Central rapidity region
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CSF
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Unpolarized
quark channel




Conclusion

We have established factorization for dijet production
Can be potentially observed in the future EIC

We have been able to compute the new TMD Soft Function up to NLO and its
anomalous dimension up to three-loops

Rapidity structure of this new SF allows us to use the {-prescription
The presence of the new SF makes the gluon TMDPDF extraction non-trivial

Analysis of the numerical result for the cross-section shows the effect of linearly
polarized gluon TMDs can be neglected compared to unpolarized gluon TMDs
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Thank you for listening!



