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% Overview T

@ Precision measurements of jet production
in small systems at
e 2017 pp 5.02 TeV
e 2016 p—Pb 5.02 TeV
e 2012 pp 8 TeV
e 2016 p—Pb 8.16 TeV

Detailed comparison to MC models/QCD
calculations

* New Publication

* New Measurement
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% Jet Reconstruction

o Full ¢ acceptance test

e |n] <0.9
@ Pritrack > 150 MeV
e EMCal
e Run 1/2: A¢ =100°/107°
e |n] <0.7

e Provides a trigger for high
momentum jet events
o Equster > 300 MeV

@ Reconstructed using the anti-k;
algorithm

o Can use different jet radii:
R=/n?*+¢?




% Jet Reconstruction

e ITS+TPC
o Full ¢ acceptahge test
e |n] <0.9
@ Prtrack > 150 MeV
o EMCal «— Full Jets

e Run 1/2: A¢ =100°/107°

e |n] <0.7

e Provides a trigger for high
momentum jet events

o Equster > 300 MeV

@ Reconstructed using the anti-k;
algorithm

o Can use different jet radii:
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% Jet Reconstruction T

@ Distributions fully corrected

e ITS+TPC o Unfolded via bayesian
o Full ¢ acceptance test unfolding
° [n] <0.9 e Dominant uncertainties

® Prinack > 150 MeV e Tracking efficiency
e EMCal o Correlated unfolding

e Run 1/2: A¢ = 100°/107° uncertainties

e |n] <0.7

e Provides a trigger for high
momentum jet events
o Equster > 300 MeV
@ Reconstructed using the anti-k;
algorithm

o Can use different jet radii:
R=/n?*+¢?
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% Inclusive Jet Cross-Sections: Charged-Particle Jets T

Ch Part Jet - pp 5.02 TeV
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% Inclusive Jet Cross-Sections: Full Jets T

Full Jet - pp 8 TeV
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isions T

% Collision Energy Dependence in pp Coll
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% Comparison with MC Generators

Full Jet - pp 8 TeV
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% Comparison with MC Generators T
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More Complex Systems: p—Pb

o Compare with pp to explore behavior

@ How do different inital states effect the

final state?
@ Reference for Pb—Pb collisions

Ch Part Jet P- Pb 5 02 TeV
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% Jet Shape: Cross-Section Ratios T

@ Ratios allow for
error cancellation

@ Sensitive to
fragmentation &
hadronization
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* Christos Pliatskas' Poster - Energy Flow
* Wengqing Fan's Talk - EE Correlators

* Jaehyeok Ryu’s Poster - Jet Fragment jr
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Jet Shape: Cross-Section Ratios T
Full Jet - 8 TeV Ch Part Jet-5.02 TeV
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* Christos Pliatskas' Poster - Energy Flow
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% Jet Shape: Cross-Section Ratios T
Full Jet - 8 TeV
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% Jet Shape: Cross-Section Ratios T
Full Jet - 8 TeV
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e Jets become more collimated with increasing momentum * Christos Pliatskas’ Poster - Energy Flow
* Wengqing Fan's Talk - EE Correlators

* Jaehyeok Ryu’s Poster - Jet Fragment jr
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% Jet Shape: Cross-Section Ratios

Ratios allow for
error cancellation

Sensitive to
fragmentation &
hadronization
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Jets become more collimated with increasing momentum

-03
dnjel

PR

ch
Tjet

dp

/

=02
d?].e|

R

1

ch
Tet

dp

T

Ch Part Jet - 5.02 TeV

1.4 T
ALICE, pp, p-Pb s = 5.02 TeV
1ol Charged-particle jets, anti-k+, |77]e‘\ <05
lnlrack‘ <09
p. >0.15 GeV/c
1+ T, track 4
08l ﬁ
== . .
0.6/== New Publication -
= =0.3
0.4+ B
® pp
0.2+ Correlated uncertainty -
Shape uncertainty
)| P A RN ERIIN RTINS B
20 40 60 80 100 120 1

[arXiv:2307.10860] pi"je' (GeV/c)

40

* Christos Pliatskas' Poster - Energy Flow
* Wengqing Fan's Talk - EE Correlators

* Jaehyeok Ryu’s Poster - Jet Fragment jr


https://arxiv.org/abs/1101.2665
https://arxiv.org/abs/2307.10860
https://indico.cern.ch/event/1139644/contributions/5491644/
https://indico.cern.ch/event/1139644/contributions/5541331/
https://indico.cern.ch/event/1139644/contributions/5456455/

% Nuclear Modification Factor T
Ch Part Jet - 5.02 TeV
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@ Can we separate cold nuclear matter effects from those of a strongly interacting medium?

@ Look for inital state effects
* Don Jo Kim's Poster - High Mult pp

@ This measurement: Consistent with unity N
Nadine Griinwald’s Talk - Pb—Pb
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Nuclear Modification Factor ’ I !
Ch Part Jet -5.02 TeV

[arXiv:2307.10860]

L‘r:g 18 E ALICE, ATLAS, CMS p-Pb {5y = 5.02 TeV, Ay = 0.465 T
o Consistent with unity n.'bd 1'6:_ PHENIX d-Au |[Sy, = 200 GeV —:
X 1.4} New Publication 4
@ Consistent with PHENIX and 1.2F 4
CMS within uncertainties L ]
BNGOU T < e e b T i * """""" HH
0.8F 4
@ Consistent with ATLAS [ # ALICE charged-particle jets, R =0.4 i ]
within about 1o 0.6 DCorrela(ed uncertainty ]
0.4 :_ Shape uncertainty _:
“TE €5 ATLAS (0-90%) full jets, R =0.4 [PLB 748 (2015) 392-413] ]
0.2F & CMsiulljets, A =0.3 [EPJC 76 (2016) 372] ]
[ PHENIXfulljets, R=0.3 [PRL 116 122301 (2016)] p
0 C 1 1 1 . ' I 1 1 1 1111 II i

20 30 100 200 1000
pT'jet (GeV/ce)

A. Schmier (UTK) Quark Matter 2023 September 6, 2023 12


https://arxiv.org/abs/2307.10860

% Summary

o Inclusive jet cross-section measurements can help us understand jet formation as a
whole and provide comparisons to theory

o ALICE measurements with charged-particle jets and full jets have different strengths and are
complimentary to each other

o LO (Pythia, etc) shows good agreement with cross-section ratios, but NLO (POWHEG,
etc) is required to give a good description of the cross-sections

o Nuclear modification factor is consistent with unity and shows general agreement
with other experiments
@ Does the same hold at hlgher-pT and W|th full jets?
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% Backup: JETSCAPE T

@ PYTHIAS used to generate the initial hard scattering and the underlying event
@ Intermediate shower is handled by MATTER (includes parton virtuality)

@ QCD strings are formed through colored or colorless hadronization

@ Strings are fed into PYTHIAS for string fragmentation

o JETSCAPE configuration: PP19 tune, implemented in JETSCAPE V3.4.1
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