Nuclear modification factor of inclusive charged partlcles in Au+Au collisions
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Abstract

The Quantum ChromoDynamics (QCD) phase diagram, often represented using coordinates of temperature (T) and baryonic chemical potential (up),
includes a transition from a hadronic gas phase to a quark-gluon plasma (QGP) phase. The Beam Energy Scan (BES) program at Relativistic Heavy Ion
Collider (RHIC) varies the gold-gold collision energy aiming to explore the phase diagram and pinpoint the critical point. BES’s initial phase (2010-2014)
revealed intriguing results, including the suppression of high transverse momentum particle production (pr > 2 GeV/c) at collision energies from /sy N
= 62.4 to 200 GeV that is quantified by the nuclear modification factor (Rcp). In 2018, STAR at RHIC collected a large-statistics dataset at /syn
= 27 GeV, ten times larger than BES-I. This poster introduces new BES-II measurements of inclusive charged particles at 27 GeV, extending BES-I
findings across a wider transverse momentum range with better precision. The relevant physics implications including the potential jet quenching effects
at low energy collisions will also be discussed.
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The transverse momentum particle spectra for Figure 4: Rcp for inclusive charged particles at
Au+Au collisions at energy of \/syny = 27 GeV 25— T — VSNN = 27 GeV collision energy. The error band at
for inclusive charged particles in different cen- STAR Preliminary unity on the right side of the plot corresponds to the

trality classes are shown in figure 3. pr independent uncertainty on N, scaling. The
vertical error bars correspond to statistical uncer-

tainties and the colored boxes to the point-to-point
systematic uncertainties.
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The growth of Rop is seen at low values of pr (up to pr =~ 2 GeV /c), which is affected by effects such
Figure 3: Transverse momentum distribution of as Cronin enhancement, radial flow, and the relative dominance of coalescence over fragmentation
inclusive charged particles for collision energy of 27 during hadronization . However, as pr increases, Rcop reaches a plateau and then demonstrates

GeV.Each spectrum corresponds to a certain cen- suppression of hadrons produced in central collisions with respect to peripheral collisions.
trality class and is multiplied by coefficient from
1 — 10° for visibility. The vertical error bars cor-
respond to statistical uncertainties and the colored
boxes to the systematic uncertainties.

Conclusion

New data from the BES-II allow to extend investigation of the particle production modification in
medium to the region of high transverse momenta pp. First measurement of the nuclear modification

From figure 3, it can be noticed that in the BES-
II program, the spectra have a greater cover-
age in terms of transverse momentum pr for all
centrality classes, which enables a more compre-
hensive investigation of the nuclear modification
factor.

factor Rop at the collision energy of 27 GeV has shown a behavior similar to what was previously
obtained at higher energies with a plateau and a decries at transverse momenta pr > 2 GeV/c. An
energy dependent study of the Rop on data from BES-II should allow to better map the position of
the phase transition from hadronic to partonic degrees of freedom in nuclear matter.
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