New approach of charmonium medium response

using elliptic and triangular flow of J/Y and P(2S) with CMS
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Introduction

« Quarkonia (J/y, P(2S), and Y), heavy quarks produced at the early stages
. Azimuthal (¢) distribution of particles: another effective way to probe QGP dynamics.

- Sensitive to initial collision geometry and event-by-event fluctuations
- QGP’s anisotropic shape: quarkonia more suppressed in longer path directions
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. Fourier coefficients (vn) of the ¢ distribution can characterize azimuthal correlations

Z—g ~ 1+ 2V2(:052((,b W) + 2V3COS3(¢ W) .. ]
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Motivation J/¢ flow

CMS PbPb sy, = 2.76 TeV CMS PbPb sy = 2.76 TeV
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Precise measurement at 5.02 TeV with 2018 data (Lint ~1.6 nb-1)
Low pr: probe of the charm quark collective

High pr: study of the path length dependence of quarkonium suppression
Contribution from b hadron decays (b — J/y)

No measurement of promptand b — J/P vs
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https://link.springer.com/article/10.1140/epjc/s10052-017-4781-1
https://www.sciencedirect.com/science/article/pii/S0370269321003257
https://link.springer.com/article/10.1140/epjc/s10052-017-4781-1

Motivation {(2S) flow
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0.5[ pata: ALICE Inclusive JAy, 2.5<lyl<4, cent.0-90%
0.4 Ty=1.0T, Pb-Pb \/s=2.76 TeV

30-50% centrality

« Not been measured yet
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- Sensitive to temperature and diffusion coefficient? ool D=0 i
- Different regeneration for 15 and 25 states? ok E
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https://arxiv.org/abs/1608.02173

Prompt and B to Charmonia

1. 2D fit to dimuon mass and decay length 2. Reject b-contamination by
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https://cds.cern.ch/record/2805923
https://cds.cern.ch/record/2805923

Vnh extraction for J/
//_\<Qd* S Scalar product method using Q-vectors
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Vi extraction for prompt P(2S)
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« Prompt sample enriched by constraints decay length
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https://cds.cern.ch/record/2805923

Result: J/Y v»
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«Large v, up to 50 GeV/c

- Smallest v2 in most central collision event
epromptJ/Ppva>b — J/P

«No clear pr dependence

- different collectivity may be attributed to various factors
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https://cds.cern.ch/record/2805923

Comparison: CMS v,
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« High pT1: converged v; for all species
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https://www.sciencedirect.com/science/article/pii/S0370269317309334
https://cds.cern.ch/record/2806157
https://www.sciencedirect.com/science/article/pii/S0370269321001933
https://www.sciencedirect.com/science/article/pii/S0370269321003257
https://cds.cern.ch/record/2805923

Result: prompt J/Y vavs. Model
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«LBT is used for the medium response of jets in PbPb collisions
V3 in the data underpredicted by the model
— « Additional contributions required to describe prompt J/ at high-pr
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https://cds.cern.ch/record/2805923

Result: J/Y vs

/TJ\?
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«v3 measurement for PR and NP

« results consistent with zero
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https://cds.cern.ch/record/2805923

Comparison: Charm vs

CMS-PAS-HIN-21-008 PbPb 1. 1(5.02 TeV
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e Low pt: Prompt DO vz > Prompt J/P v3
« Open charm is more sensitive to initial geometry than hidden charm
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https://www.sciencedirect.com/science/article/pii/S0370269321001933
https://cds.cern.ch/record/2805923
https://www.sciencedirect.com/science/article/pii/S0370269320303993
https://link.springer.com/article/10.1007/JHEP10(2020)141

Comparison: b hadrons v;
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«v3 of b hadrons are consistent
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https://www.sciencedirect.com/science/article/pii/S0370269320303993

Result: prompt Y(2S) v,
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https://cds.cern.ch/record/2805923

Comparison: P(2S) v, vs J/Y vy,
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https://cds.cern.ch/record/2805923
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https://cds.cern.ch/record/2805923

Thank you for your attention
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« Less suppression for isolated J/Y compared to J/Y with larger jet activity
« Jet quenching :important role for J/{ suppression at high-pr
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 Investigate J/ flow at high-pr
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http://The%20link%20for%20Figure%2013%20to%20be%20added%20and%20for%20additional%20material%20pdf%20are%20as%20follows:%20Figure%2013:%20https://twiki.cern.ch/twiki/pub/CMS/HINJpsiFlow/HIN-21-008_aux_Figure_013.pdf%20Additional%20material%20pdf:%20https://twiki.cern.ch/twiki/pub/CMS/HINJpsiFlow/HIN-21-008_aux_v14.pdf

Comparison: CMS 2.76 vs 5.02 TeV
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«Promptand b — J/i at 2.76 vs 5.02 TeV
« High-precision with larger samples (x10)
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Comparison: v> with ATLAS, ALICE
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