NDONP22O20

T Fall Meeting of the Division of Nuclear Physics
e Of the American Physical Society

Oct. 29 — Nowv. 1, 2020 ~Now Virtual Meeting! S&E‘S_)
physics

’ 4 ¥ 4

J/Y production in Au+Au collisions
at /s = 54.4 GeV

Kaifeng Shen
(for the STAR collaboration)

STAR University of Science and Technology of China

Supported in part by
U.S. DEPARTMENT OF OﬁICe Of

" ENERGY Science




J/Y production in heavy ion collisions
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* J/Y produced from partonic hard scatterings will pass through the QGP
* In the QGP, because of the color screening effects, the 1/ will be suppressed, which can be used to study QGP.

* There are also modifications from charm quark regeneration, cold nuclear matter effects, and other final state effects
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J/Y production in heavy ion collisions
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(STAR Collaboration)
PLB 771 (2017) 13-20

The J/y production has been measured in 39, 62.4 and 200
GeV Au+Au at RHIC, 17.2 GeV Pb+Pb at SPS, and 2.76 TeV
Pb+Pb at LHC

No significant energy dependence of nuclear modification
factor is found within uncertainties at \/Syny < 200 GeV

» Interplay of color screening, cold nuclear matter effects
and regeneration effects

~10x more statistics in 54 GeV now compared to 62.4 GeV,
and this will help to study the energy dependence of J/y
suppression
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The Solenoidal Tracker At RHIC
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v TPC: tracking, momentum and energy loss v" BEMC: E/p, improves electron purity, not
v TOF: time of flight used now in this analysis
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Electron identification
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]/ signal templates
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Counts/ (40 MeV/c?)

J/y raw signal
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The mixed event background is used
Fit function: Crystal-ball function + straight line

The counts from bin-counting method are used as the
default /1 yield in the mass range from 2.7 to 3.2 GeV/c?
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J/y raw signal

s PP T T 1 1% $ F e
2 i (a) —+ (b) 4 % 8000— Au + Au 54.4GeV —— gnllkt? sign, same event I e
2 [ = ] - ] ----+--- like sign, same event
:oap 4 (Emweer ¥ fom=624Gev 1 = 77 - toceve e e shn. same svent Significance
% i Ny, =396 =39 1 4} N, =534 £57 1 E £ Centrality: 0 - 60% mixed event background
£ i SIB=0.34 ] 5B=0.19 ] g 6000 crystal ball + straight line
E 150 |- - Significance: 10 Significance: 9 ]300 C - N, : 3317 = 211 39 Gev 10
¥¥NDF: 32.5/23 1 ¥ INDF: 24.2/23 ] : SHBW' 0.08
i 4000 — e
of 200 B < S .5 ¥, 36 62 GeV 9
- s i
50 | 1100 2000—
: : 54 GeV 16
oF 0 0;__
! ! | ] r
— ! ' ' ! C | | L | L 200 GeV 22
':"5 {c) eScaled by 2.5 Centrality: 0 - 60% 2.6 2.8 3 3.2 3.4 3.6 .
@ 40000 [ 4+ . M, (GeV/c")
g ISy = 200 GeV
= N
B N, =16842 +735 | @ unlike-sign, same event
5 30000 |- n 4 ]
S S/8 =0.03 — unlike-sign, mixed event 1
Significance: 22 i ) i
2 4 - = like-sign, same event ]
20000 |- #2INDF: 54.9/48 + N . o . .
[ ¢ beckooundsublracted 3 * The significance is higher than 39 and 62 GeV, but
i — MC simu. + linear function 1
10000 N
: - lower than 200 GeV
op ]
[ 1

3 I I I I 3.5
M, (e€) (GeVic?)

iny

M, (ee) (GeV/c?)

*  With BEMC used in the future analysis, the S/B and

significance at 54.4 GeV will be improved

(STAR Collaboration)
PLB 771 (2017) 13-20
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J/y raw signal
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J/y raw yield vs pr and centrality
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The efficiency and acceptance correction is ongoing
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Summary and outlook

summary:

* The 54.4 GeV data provide a good opportunity for energy dependent J/y
suppression study between SPS and RHIC top energy

* J/Y significance is better than those in the 39 and 62.4 GeV data

* The significance will be improved with BEMC information

Outlook:

* Analysis of dataset with BEMC is ongoing
* Efficiency correction and systematic uncertainty estimation

* Nuclear modification factor calculation



