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Introduction

O Previous azimuthal jet results at hadron-hadron colliders:
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Conclusions for results at Tevatron (DO) and LHC (ATLAS and CMS):

O NLO describes data better than LO calculations.
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O MC generators describe data fairly well - discrepancies at A@ ~ 7 where soft gluon radiation dominates.

O  Suggest employing results to fune MC generators.
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Introduction

O Motivation Transverse-Momentum Distribution Functions (TMD)

Jet2 (soft gluon)
Jetl

Lepton in proton

Lepton out

Probe Transverse-Momentum Distribution Functions (TMD) using azimuthal angular correlations of
final state lepton and jet measurements - Complementary tfo Semi-Inclusive DIS measurements
with added benefit of no need for TMD fragmentation functions!

O Lepton-Jet Correlations in DIS at the EIC: X. Liu et al., PRL 122 (2019) 192003

O Lepton-jet correlations in DIS: X. Liu et al., PRD 102 (2020) 094022

O HERA measurements: Probe TMD at small x!
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O Event selection

Analysis Details I
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Note: The simulation was analyzed with
the same procedure as the data.
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E Analysis Details
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Results

0O Results
ZEUS Preliminary ZEUS Preliminary
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O Azimuthal angle jet/lepton measurement for different number of jets (A¢ for leading jet!)
O Range: 1/2 < A¢p <=

O Agreement with MC simulations (Ariadne 4.12) at the level of 5% (Jets > 1)
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0O Comparison to theory

Results |

O Comparison of azimuthal F. Yuan, Private communications
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angle jet/lepton prelim.
result to theory calculations () 15/

(F. Yuan, Private
communications and X. Li et i
al.) for Jets > 1 and Jets 0'10_
> 2 :
O Comparison restrictedto () 05 :

higher A¢ region - Enhance
TMD effects!

O Blue and Red curve 25 26 27 28 29 30 3.1
represent different Azimuthal Angle: A ¢

parameterizations of non-

perturbative effects!
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= Results

O Unfolding and Systematic Uncertainties - Final result / Publication plans

O Unfolding in 1-D will be performed with the TUnfold package

O Differential cross section measurements will be presented at different p;, Q2 and jet
multiplicity regions

O The following sources of systematic uncertainties were considered for normalized cross sections
measurements, consistent with previous ZEUS analyses:
O The energy of the scattered lepton was varied by its known scale uncertainty of 2%

O The jet energy scale was varied by 4% for values of Eie'. < 10 GeV and 2.5% for Elet; > 10
GeV

O The uncertainty due to the selection cuts was estimated by varying the values of the cuts
within the resolution of each variable

O The differences in the measurements obtained by using ARLADNE and Lepto-MEPS to
correct the data for detector effects and bin migration

O The decorrelation angle was varied to account for its resolution effect in the measurements
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1 Results

O Comparison to LHC results ZEUS Preliminary
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. . . . e e > - o jets>1 m jets>2
O Decorrelation measurements for different jet multiplicities ™ 10 s jes=3 o jeis2a

¥ jets>5 = Ariadne 4.12

per event, exhibit similar behavior 10°
O High jet multiplicity events dominated by soft gluon radiation
O Agreement with the MC model degrades at high jet 0

multiplicities, pointing to the need for improvements in the

theoretical description
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Summary and Outlook

O Prelim. ZEUS results of decorrelation measurements of lepton and leading jet in DIS, similar

to previous ZEUS y-jet results and other experiments in proton-proton collisions

O Probe Transverse-Momentum Distribution Functions (TMD) using azimuthal angular
correlations of final state lepton and jet measurements - Complementary to Semi-Inclusive

DIS measurements with added benefit of no need for TMD fragmentation functions!

O The MC predictions from ARIADNE describe the main features of data well. However, some

discrepancies are observable!

O Dedicated predictions for ep collisions are in progress!

U Final Differential cross-section measurements/publication will be presented at different p.,
Q2 and jet multiplicity bins.
O Decorrelation measurements of lepton and leading jet in DIS will provide an important probe

of TMDs at EIC!
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