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Abstract

We present the first measurement of the J/1p energy correlator in hadron collisions. The study is conducted by reconstructing the J/3 via its di-electron
decay channel at mid-rapidity (]y| < 1), within the transverse momentum range of 5 < p; < 10 GeV/c, in proton-proton collisions at /s = 500 GeV at
RHIC-STAR experiment. By comparing J/1 energy correlator with theoretical calculations, we aim to provide energy release information during the
\_ J/ production process and a robust basis for distinguishing among the existing //% production models.

S5

Measurement

J/p momentum direction

(

g s
BRaRRRR

Counts /(
Jhy detector efficiency
2
T

°
T

LT CS LR
Jhp Py (GeVic)

I
B

34 3
M. [Gevic]

Figure 3: J /1 mass spectrum

Figure 4: ] /1 detector efficiency as
function of transverse momentum [2].
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» Reconstruct J /3 through e "e™ channel
: ~energy flow
» ]/ energy correlator in the J/p rest frame: ‘_\
i
Y = fdazi%é'(cosx—cosa,-) /\f
» Boost hadrons to the /i rest frame, \50;;
assuming hadron with pion mass wr'“ﬂw (f%;”“w
> Calculate y, the angle between ete™ pair ;5
1 st fra
momentum and hadron momentum S restrame
. o Figure 2: Illustration of the energy
direction in J/3 rest frame correlator around the J /4 [1].
» The cos y distribution with hadron p; as weight
» Combinatorial background estimation: side-band method
» ]/ detector efficiency correction for energy correlator
2200
Uyete L
2000y 1t [ STAR Runll p+p 500 GeV
1800[= 5 <M P, <20 GeVic 05 J/p - ete, Jyl<1
1600F — unlike-sign E .
g oaf- e
Z1400] £ e
= E —-—
g1200] ——

~

/

Supported in part by the
U.S. DEPARTMENT OF Office of

g EN ERGY Science

JEHE

SHANDONG UNIVERSITY

4 . . N\ ( . )
Motivation STAR Experiment
» The J/i meson production serves as an exceptional testing ground of
Large acceptance: [n|<l,—-mt < ¢ <m
Quantum Chromodynamics (QCD). « TPC:
» Challenge: non-perturbative process vs perturbative process details. Tracking — momentum, pathlength
» To “see” the production and hadronization process: Particle identification — dE/dx
1) The amount of energy released? * BEMC:
2) Energy distribution? Trigger on high energy electron
» ]/ energy correlator[1] observable i ’ g Electron identification - p/E
shows a remarkable ability to distinguish \. Figure 5: STAR detector J
between soft and hard processes A (" ] N
Figure 1: Theoretical predictions for J/y energy Energy correlator correction
correlator in pp collision at V5 =7 TeV. [1] » Detector effect correction: detector efficiency, tracking smearing,
» The shape highly sensitive to different physical states ! secondary particle
\. J

» Correction strategy: Pythia 8+detector simulation
Pythia8 Detroit tune[3]—] /1y events (pr spectrum weighted to data[2])

Hadron embedding method — detector efficiency and smearing effect

» Detector smearing on
momentum, pseudo-rapidity,
azimuthal angle

> Particle level: 7%, K, proton
and anti-proton

» Detector level: final hadrons
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N seplt e Geye T e linDRA correlator on cosy for cosy > 0.
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pihdrn > 0.2 GeVie, hf**roni<1
— large energy released along
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Figure 7: Corrected J /Y energy correlator pythia8 at cosy >0

» The first ] /1 energy correlator measurement.
» We look forward to more theoretical calculations!!

correlator (~70) between data and
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