Charmonia production in large
and small systems measured

& \—j\g ?) Sebastian.Tapia A. for the ATLAS collaboration
L University of lllinois at Urbana-Champaign

EXPERIMENT

Hard Probes 2018 — Aix-Les-Bains

HARD
PROBES
2018 —



MOTIVATIONS 2

* Timescales of quarkonia production and Quark Gluon Plasma:

QQ < ~QGP < QGP < quarkonia

Tformation ~ 'formation Tlife Tlife

- Quark-antiquark systems are the excellent probes of the QGP
- They experience the complete QGP evolution C

\|

Free streaming

 Main observables:
- Nuclear modification factor (Rppb, Raa)
- Elliptic flow (vo)

Thermalization

* Different colliding systems
- proton-proton (reference)
- proton-lead (Rppp)
- lead-lead (Raa, Vo)

Collision

Incoming Nuclei

QGP: hot and dense state of matter
created in heavy ions collisions

ATLAS
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The ATLAS Experiment

Charmonia analysis:

- Dimuon decay channel
- Per-dimuon correction

-yl <2,9 < pr <40 GeV
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13) p+Pb 5.02 TeV, 28 nb’
15) pp 5.02 TeV, 25 pb!
)
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15) Pb+Pb 5.02 TeV, 0.49 nb™’
18) Pb+Pb 5.02 TeV, ~2.0 nb’
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Expected 4 times more
luminosity than in 2015



Prompt and Non-prompt Charmonia 4

Inclusive J/P

> Modified by color screening and
regeneration in the QGP
And energy loss?
+

> Energy loss of b-quarks in the medium

Prompt J/: Non-prompt J/: H*
N 1y
Ty
Secondary vertex
J /ll) Primary vertex 5 Ly
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Prompt and Non-prompt Charmonia

Signal extracted from two dimensional fits of dimuon invariant
mass and pseudo-proper decay time
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Pseudo-proper decay time is
the key quantity to separate
prompt and non-prompt J/{
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J/P pp cross-section peforance for p+A and

A+A collisions
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RESULTS

Nuclear modification factor — Raa
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Strong centrality dependence for both prompt and non-
prompt J/P with similar suppression for both flavours
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RESULTS 8

Nuclear Modification Factor — R,p, and Ry, (py)
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* Suppression (Raa) is mainly coming from QGP effects
* Raa has a different pt dependence for both prompt and non-prompt J/{
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Nuclear Modification Factor — Raa(pr)
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Suggestion of high pt universality from suppression of

several different probes
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Nuclear Modification Factor — RAA(pT)
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Double Ratios Raa[W(2S)]/Raa[J/P]
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Double Ratios Raa[W(2S)]/Raa[J/P]
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Prompt and Non-prompt J/W Elliptic Flow
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RESULTS 14
Prompt and Non-prompt J/W Elliptic Flow
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Prompt and Non-prompt J/W Elliptic Flow
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Prompt J/@ Elliptic Flow
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® Despite different rapidity
selections and collision energy

® Good agreement at pr~9 GeV
between ATLAS, CMS and
ALICE measurements

® Non-prompt fraction at low pris
very small allowing to compare
inclusive and prompt J/y
production
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SUMMARY 17

e Results for proton—-lead:

Weak cold nuclear matter effect in the studied kinematics

Clean window for the study of hot matter effects

e Results for lead-lead:

Suppression of charmonia production strongly dependent on
centrality

Different transverse momentum dependence for prompt and non-
prompt J/

Elliptic flow of prompt J/P suggests regeneration of charm quarks at
high pr

Different flow scenario for charm and bottom quarks

ATLAS
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Per-dimuon corrections
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J/P Pb+Pb per-event yield
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d
J/\WP Non-prompt fraction fyp(pr)
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Nuclear Modification Factor — Raa(pr)
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Nuclear Modification Factor — Raa(pr)

® Not same rapidity coverage
over detectors

® Non-prompt fraction at low pris
very small allowing to compare
inclusive and prompt J/¢
production

® Good agreement at pr~9 GeV
between ATLAS and ALICE
measurements
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® Same rapidity coverage
over detectors

® Good agreement
between ATLAS and
CMS measurements
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Double Ratios Raa[W(2S)]/Raa[J/P]
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Double Ratios Raa[W(2S)]/Raa[J/P]
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Prompt and Non-prompt J/W Elliptic Flow
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® Correlation originated by signal
extraction method

NPrompt = NTotaI*(1 'fNP)

NNon-Prompt = NTotaI*fNP
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Non-prompt J/\Pp Elliptic Flow and suppression
simultaneous description
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Prompt J/@ Elliptic Flow and suppression simultaneous
description
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