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Outline

> Motivation

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

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

» Summary



JY production In heavy 1on collisions

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

» Dissociation in QGP (static and dynamic screening)
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Other effects:

* Regeneration
» Cold nuclear matter effects (e.g. nPDF, coherent energy loss, nuclear absorption )

» Other final state effects (e.g. comovers)
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JY production In heavy 1on collisions
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Phys. Lett. B 771 (2017) 13-20
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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 17.2 GeV, 2.76 and
5.02 TeV

* No significant energy dependence of nuclear modification factor

within uncertainties at \/Syy < 200 GeV

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

« ~10x more statistics in 54.4 GeV compared to 62.4 GeV, and this
will help better understand the energy dependence of J/y
suppression
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The Solenoidal Tracker At RHIC

v TPC: Tracking, momentum and energy loss ~  BEMC: Identification of high-py electrons
v TOF: Time of flight, particle identification ® Minimum-bias trigger: VPD and ZDC
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Electron identification
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J/1y raw signal in 54.4 GeV Au+Au collisions
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Efficiency and invariant yield

« The pair efficiency is evaluated by folding the single % 10°E  Au+Au @ 544 GeV, J/y—e'e E
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p+p baseline
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» For p+p baselines at 39, 54.4, and 62.4 GeV, they are extracted from phenomenological interpolations

» Energy interpolation from the existing total J/1p cross section measurements

» Energy evolution of the rapidity distribution
» Energy evolution of J/i) transverse momentum distribution

-
-
s !
g = experimental data
E E
. 4
10 102 10° 10°*
s (GeV)
o=a X O-CEM
S
where V4 = In( B )
mj,yp

Kaifeng Shen

E B y I ’ . ' Y | I
o E
> 5 o/ay
'8T>1 20 =5
T A T o
1 ]
0.8 =
0.6 r
- ALICE (s =7 TeV
04 * PHENIX (s =200 GeV g
B + ALICE (s =2.76 TeV K
02r © LHCb \s=7TeV
0 [ . | . L . L | L . . . | .
-0.5 0 0.5
y/ymax
1 do _ E(WM)Z
————=—qqe 2 b
o d(Y/Ymax)
CHARM 2020

W. Zha, et al, Phys. Rev. C 93 (2016) 024919,

> — — 1 '
b ‘N’:‘._l 0 Aamodt 2011 ;
o 3 v Khachatryan 2011 3
- = Acosta 2005 |
o8 1 . ¢ Adare mid2012 g
-8 F \ o Adare forward 2012 |
107 Gribushin 2000 —
o Snyder 1976 3
Branson 1977 |
.2
107 & . + Badier 1980 E
- '* ) -
3l | i
10° 1 | E
10° ! E
10° ! ! !
0 2 4 6 8
ZT
1 d?c 1

—aX—————
do/dy zrdzrdy (1+b2z2)n

where zy = pr/{pr)



p+p baseline at /s = 54.4 GeV

For p+p baselines at 39, 54.4, and 62.4 GeV, they are extracted from phenomenological calculations
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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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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 compared to 39

and 62.4 GeV

» No significant energy dependence is observed among 39, 54.4, 62.4 and 200 GeV, as a function of (Npart)
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RAA VS v\/SNN
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X. Zhao, R. Rapp, Phys. Rev. C 82 (2010) 064905 (private communication).
L. Kluberg, Eur. Phys. J. C 43 (2005) 145.
NA50 Collaboration, Phys. Lett. B 477 (2000) 28.

Raa as a function of \/syy, in central A+A collisions
54.4 GeV data follow the trend with improved precision

No significant energy dependence is observed within
uncertainties up to 200 GeV

> Interplay of dissociation, regeneration and cold nuclear matter
effects

Model calculations are consistent with the observed energy
dependence

Calculations are for the same system as data points and in 0-20% centrality

ALICE Collaboration, Phys. Lett. B 734 (2014) 314
STAR Collaboration, Phys. Lett. B 771 (2017) 13-20
STAR Collaboration, Phys. Lett. B 797 (2019) 134917
ALICE Collaboration, Nucl. Phys. A 1005 (2021) 121769



Raa VS Pt
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* Rpa Increases with increasing pr for 39, 54.4 and 62.4 GeV « More suppression towards central collisions
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Summary

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

« No significant energy dependence of R, has been observed in central collisions from 17.2 to 200 GeV

» Interplay of dissociation, regeneration and cold nuclear matter effects

« The suppression is more significant at lower pt and central collisions
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]/ signal templates
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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

5 10°
C: z
S 10° E
° - ]
A 3l i
o 10° E E|
@ F ;
5107 :
- = experimental data 3
108 L
1E 4
10-1 _.. | | L sl .q
10 10? 10° 0*
Vs (GeV)

o=a X OCEM (defaU“:)

-b
U(\/E) =a X yg‘tax X eYinax
where Yy = In(=2-)
mjy

Kaifeng Shen

\b 1 4 = 4 T s v N Y I I ] %\
s 1.4 =] | -
§ Skl 7 o/ 10
> 5 A
Rra do/dy = S
s F Z o|T 1
1+ ' = 8
g i 10
0.8 4
- ] 2
0.6 o 10
E ALICE Vs =7 TeV | 3
0.4} * PHENIX Vs = 200 GeV . 10
- . ALICE s =2.76 TeV n "
02 o LHCb (s=7TeV E 10
L ] ) . . ) | ) . ) . ] 7l .5
025 0 0.5 10
ylymax
1 do _ 1. y/ymaxy2
222 —gqe b ) (default)
od(Y/Ymax)
14+Y/Ymax |\
"o o an(izme)
e 1-y/Ymax

;d(ZV/ZVmax) - 1- (¥/Ymax)?

CHARM 2020

W. Zha, et al., Phys. Rev. C 93 (2016) 0249109.

- r + 1T ' ' 1
Aamodt 2011
Khachatryan 2011
Acosta 2005
Adare mid 2012
o Adare forward 2012
Gribushin 2000
o Snyder 1976
Branson 1977
* Badier 1980

a
—]

||||||,|_|,| |l|||_|_|_|,| AT R RTITT MR MR

o |||||I'I'I'| ||||rI'IT| ||||I'I'I'I'| |||||ITI'| TTIT

Moo

1 d?o . 1
(1+b2z%)n

=a
do/dy zrdzrdy

where zr = pr/{pr)

20



