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Outline

> Motivation

» JIp suppression in Au+Au collisions at \/syy = 54.4 GeV

® J/iy signal reconstruction
® J/y cross section in p+p collisions at v/s = 54.4 GeV
® Nuclear modification factor distribution

» Summary



JY production In heavy 1on collisions

« Heavy quarkonia are ideal probes of the Quark-Gluon Plasma (QGP)
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» Dissociation in QGP (like color screening effect, Dynamical screening)

* Regeneration

« Cold nuclear matter effects (like nPDF, Cronin effect, Nuclear absorption )

» Other final state effects (co-mover effect)
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JY production In heavy 1on collisions
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« The J/y production has been measured in Au+Au collisions at 39,
62.4 and 200 GeV and in Pb+Pb collisions at 17.3 GeV, 2.76 and
5.02 TeV

» No significant energy dependence of nuclear modification factor
within uncertainties at \/Syy < 200 GeV

> Interplay of melting in the QGP, cold nuclear matter effects
and regeneration

« ~10x more statistics in 54.4 GeV, and this will help better
understand of J/y suppression, as well as
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The Solenoidal Tracker At RHIC

v* TPC: Tracking and energy loss v BEMC: Identification of high-py electrons
v TOF: Time of flight, particle identification ® Minimume-bias trigger (VPD or ZDC)
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Electron identification
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J/1y raw signal in Au+Au collisions
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Significance 10 24 9 22
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Efficiency and invariant yield

2

» The pair efficiency is evaluated by folding the single § 107 . Au+Au @ 544 GeV, J/y—e'e E
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RCP VS <Npart>
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» Peripheral 40 — 60 % centrality is used as reference

» Asuppression is observed in central Au+Au collisions at 54.4 GeV, similar to that at 62.4 and 200 GeV
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p+p baseline

» For p+p baseline at 39, 54.4, and 62.4 GeV, they are extracted from phenomenological calculations

» Energy interpolation from the existing total J/1p cross section measurements
» Energy evolution of the rapidity distribution
» Energy evolution of J/iy transverse momentum distribution

W. Zha, et al, Phys. Rev. C 93 (2016) 024919,
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p+p baseline at /s = 54.4 GeV

For p+p baseline at 39, 54.4, and 62.4 GeV, they are extracted from phenomenological calculations
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RAA VS (Npart>
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« Suppression of J/i production is observed in Au + Au collisions at 54.4 GeV with better precision
* No significant energy dependence is observed among 39, 54.4, 62.4 and 200 GeV, as a function of (Npart)
 Less regeneration contribution at RHIC energies
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Raa VS (Npare): compared with transport model calculations
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« Within current uncertainties, the model calculations (Tsinghua) can described the p; integrated R, 4 at 39, 54.4,
and 62.4, as a function of (N,)
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RAA VS v\/SNN

< 1.2
< . i
04 |« This analysis: 54.4 GeV, p_ > 0.2 GeV/c s T T™: TAMU STAR Preliminary
T o 17.3,39,62.4,2760 GeV: p_>0GeVic  gsy [ -~ Total 0-5%
T o 200, 5020 Gev: o> 0.15 GeVic -~ Primordial

_ ' : : Pb+Pb I - Pb+Pb
i . T 0-10% I Regeneration 0-10%

0.8 TM: Tsinghua |
- -- Total N .’
[ —- Primordial R i .
I—— ; e | Au+Au L7

0.61 Regeneration AL o / i 0.20% - s
[ Pb+Pb Ay | Pb+Pb AuAu L7 yd
| 0-20% H - / | 0-20% H 0-10% -

041 g H H - - B H 7
- // _— L - - /
— - ’// / / L e e - _H:

0.2 [ ,/'A{u+Au 0-20% (a) [ Tl / ............... (b)
B /’./. //—:— -------------------------- ~ i / /

0- /I 1 L1 1 111 | 1 1 L1 1 111 I 1 1 L1 1 1.1 i 1 1 _:’I L1l I 1 1 L1 1 111 I 1 1 L1 1 11
10 10° 10 10°

(Sun (GeV) VSun (GEV)

J. Zhao, S. Shi, Eur.Phys.J.C 83 (2023) 6, 511 (private
o ianifi i ithi inti communication).
!\Io significant energy dependence is observed within uncertainties up to 200 GeV, & Zhao, R. Rapp, Phys. Rev. C 82 (2010) 064905 (private
interplay of hot and cold matter effects communication).

o I I i L. Kluberg, Eur. Phys. J. C 43 (2005) 145.
Model calculations are both consistent with the observed energy trend NASO Gallaboration. Phys. Lett, B 477 (2000) 26,
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RAA VS v\/SNN
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« BES-2 energy regions are crucial for refining our understanding
(Wei Zhang, Tuesday, last but not the least)
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Raa VS Pt
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J. Zhao, S. Shi, Eur.Phys.J.C 83 (2023) 6, 511 (private communication).

* Rpa Seems increase with increasing pr for 39, 54.4 and 62.4 GeV, less regeneration contributions than those at higher
energies
* The pt spectra at low energies is more complicated
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aa VS Npart
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aa VS Npart
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Summary

» Suppression of J/y in Au+Au collisions at \/syy = 54.4 GeV has been observed, with improved precision
compare to the previous STAR results

» The suppression is more significant at lower pt and central collisions
» No significant energy dependence of R4 has been observed in central collisions from 17.3 to 200 GeV

» The ry, at 54.4 GeV follows the energy trends
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]/ signal templates
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The J/Y line-shape from embedding and additional
momentum smearing matches data well

The distribution is fitted by Crystal-ball function

Fix the shape of the Crystal-ball function from simulation
when fitting the J/3 raw signal from real data



[ (a) Theoretical curve
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P18ic; AuAu54_production_2017; St_physics

MB______Events

580001 201179346
580021 1132925521
580011 1040074
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P10ik; AuAu62_production_2017; St_physics

MB______Events
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270021 126783290
270011 20692702
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J/y production in heavy ion collisions

Heavy quarkonia are ideal probes of the Quark-Gluon Plasma (QGP)
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I * Dissociation in QGP

* Regeneration

Modification of J/{ yield ) * Cold nuclear matter effects (like nPDF, coherent energy

loss, nuclear absorption )

T * Other final state effects
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J/Y production in heavy ion collisions

Heavy quarkonia are ideal probes of the Quark-Gluon Plasma (QGP)

Recombination (uncorrelated)

D
D ,
_ _ Regeneration
Dissociation / (correlated)

c C
Jf
& p
N, € /'
Eﬂﬂrgy joss \ T /C G. Famagne
Hard Processes

Guilaume Falmagne, SOM 2021

2024/12/10

Modification of )/ yield:
» Dissociation in QGP

® (Color screening effect: suppression of color attraction
® Dynamical processes: collisions with medium partons

> Regeneration

» Cold nuclear matter effects (like nPDF,
coherent energy loss, nuclear absorption )

» Other final state effects
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