
Seventh and eighth order cumulants of net-proton number 
distributions in heavy-ion collisions at RHIC-STAR

Ashish Pandav for the STAR Collaboration 
National Institute of Science Education and Research, HBNI, India

June 14, 2022

The 20th International Conference on Strangeness in Quark Matter, 13-17th June, 2022, Busan, Republic of Korea 

Outline
1. Introduction
2. Physics Motivation
3. Data Analysis 
4. Results

In part supported by



2Net-proton 𝑪𝟕 and 𝑪𝟖 at STAR-RHIC −Ashish Pandav for the STAR Collaboration

Introduction: QCD Phase Diagram

Goal: Study the phase diagram of QCD.
Varying beam energy varies Temperature (T) and Baryon Chemical Potential (µB).
Fluctuations of conserved quantities are sensitive to phase transition and critical point. 
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Figure 1: Conjectured QCD phase diagram. The phase boundary (solid line) between the hadronic

gas phase and the high-temperature quark-gluon phase is a first-order phase transition line, which

begins at large µB and small T and curves towards smaller µB and larger T . This line ends at the

QCD critical point whose conjectured position, indicated by a square, is uncertain both theoret-

ically and experimentally. At smaller µB there is a cross over indicated by a dashed line. The

region of µB/T  2 is shown as blue dot-dashed line. A comparison between RHIC data and lattice

QCD calculations disfavors the possible QCD critical point being located at µB/T  2 16, 17. The

red-yellow dotted line corresponds to the chemical freeze-out (where inelastic collisions among

the constituents of the system cease) inferred from particle yields in heavy-ion collisions using a

thermal model. The liquid-gas transition region features a second order critical point (red-circle)

and a first-order transition line (yellow line) that connect the critical point to the ground state of

nuclear matter (T ⇠ 0 and µB ⇠ 925 MeV) 8. The regions of the phase diagram accessed by past

(AGS and SPS), ongoing (LHC, RHIC, SPS and RHIC operating in fixed target mode), and future

(FAIR and NICA) experimental facilities are also indicated.
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Observables
q Hyper-order cumulants of net-proton distributions (proxy for net-baryon).

𝐶& = 〈 𝛿𝑁 &〉 − 3〈 𝛿𝑁 -〉- Here, 𝛿𝑁 = 𝑁 − 〈𝑁〉
𝐶. = 〈 𝛿𝑁 .〉 − 10〈 𝛿𝑁 1〉〈 𝛿𝑁 -〉
𝐶2 = 〈 𝛿𝑁 2〉 − 15〈 𝛿𝑁 &〉〈 𝛿𝑁 -〉 − 10〈 𝛿𝑁 1〉- + 30〈 𝛿𝑁 -〉1
𝐶5 = 〈 𝛿𝑁 5〉 − 21〈 𝛿𝑁 .〉〈 𝛿𝑁 -〉 − 35〈 𝛿𝑁 &〉〈 𝛿𝑁 1〉 + 210〈 𝛿𝑁 1〉〈 𝛿𝑁 -〉-
𝐶7 = 〈 𝛿𝑁 7〉 − 28〈 𝛿𝑁 2〉〈 𝛿𝑁 -〉 − 56〈 𝛿𝑁 .〉〈 𝛿𝑁 1〉 − 35〈 𝛿𝑁 &〉-

+420〈 𝛿𝑁 &〉〈 𝛿𝑁 -〉- + 560〈 𝛿𝑁 -〉〈 𝛿𝑁 1〉- − 630〈 𝛿𝑁 -〉&
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200 GeV) and model (LQCD, 
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STAR: PRL, 126, 092301 (2021), PRC,104, 024902 (2021)

Sign of cumulants sensitive 

q Hyper-order cumulants (order 5 or higher) 
probe the nature of phase transition. 
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Search for Crossover
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Figure 4: The sixth and eighth order cumulants of the net baryon number
fluctuations at µq/T = 0 in the PQM model. The temperature is given in
units of the pseudo-critical temperature Tpc(mπ) corresponding to a maxi-
mum of the the chiral susceptibility. The shaded area indicates the chiral
crossover region.

these derivatives have been implemented directly into the analysis of the
flow equations (see Appendix).

In Fig. 4 we show the sixth and eighth order cumulants of the net baryon
number fluctuations computed at µq/T = 0 within the PQM model for phys-
ical values of the pion mass. The basic features dictated by O(4) symmetry
restoration, as discussed in the previous sections, are readily identified in the
figure. Moreover, the positions of the two extrema of χB

6 correspond approx-
imately to the zeros of χB

8 . This confirms that in the transition region, two
derivatives with respect to µq/T are indeed equivalent to one derivative with
respect to T .

From these calculations, as well as from calculations of the lower order
cumulants χB

2 and χB
4 , we obtain the ratios RB

n,m of the n-th and m-th cu-
mulants. Results obtained for µq/T = 0 and µq/T > 0 are shown in Figs. 5
and 6, respectively. We note that these ratios approach unity at low tem-
peratures, as it is the case also in the hadron resonance gas model. In the
transition region, they reflect the expected O(4) scaling properties; they have
a shallow maximum close to the transition region before they drop sharply.
In particular, they show pronounced minima with RB

n,2 < 0 in the vicinity
of the chiral crossover temperature. The exact location of these minima and
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B. Friman et. al Eur. Phys. J. C71, 1694 (2011) 

PQM

LQCD

Net-baryon 

q 𝜒., 	 𝜒2, 𝜒5,	𝜒7	(Hyper−order	cumulants)	<	0	𝑎𝑛𝑑	|𝜒7|>|𝜒2|,		|𝜒5|>|𝜒.|		from LQCD, FRG, 
PQM− more sensitive probes to crossover. Stronger energy dependence.

q Sign of 𝜒2 and 𝜒7 together sensitive to hadronic phase, QGP phase and 𝑇VW.

Hadronic Phase

𝝌𝟔𝑩 > 𝟎,	𝝌𝟖𝑩 	> 𝟎

𝝌𝟔𝑩 < 𝟎, 	𝝌𝟖𝑩< 𝟎

At 𝑻𝒑𝒄

𝝌𝟔𝑩 > 𝟎,𝝌𝟖𝑩 < 𝟎

< 𝑻𝒑𝒄
Hadronic Phase

QGP   Phase

𝝌𝟔𝑩 < 𝟎,	𝝌𝟖𝑩 > 𝟎

	𝝌𝟖𝑩	

	𝝌𝟔𝑩	

Goal:  Probing signature of transition between QGP and hadronic phase

LQCD: JHEP10 (2018) 205, PRD101, 074502 (2020), PQM: EPJC71, 1694(2011), FRG: PRD104, 094047 (2021)
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LQCD: JHEP10 (2018) 205, PRD101, 074502 (2020), PQM: EPJC71, 1694(2011), FRG: PRD104, 094047 (2021)

Cumulants and Susceptibilities
𝐶_ = 𝑉𝑇1𝜒_

Ratio of cumulants (directly related to 𝜒):
𝐶_
𝐶a

=
𝜒_
𝜒a

Measure net-proton ratios  bc
bd

and be
bf

Goal:  Probing signature of transition between QGP and hadronic phase
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Test of Thermal Model
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q 𝐶2/𝐶- = 𝐶7/𝐶- = 1 at all √𝑠jj from HRG GCE.

q Deviation from unity observed for HRG CE

Thermal Model: HRG
HRG CE: NPA 1008, 122141 (2021)
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Charged Particle Multiplicity

q STAR has measured net-proton cumulants up to sixth-order so far.
(Au+Au, Zr+Zr, Ru+Ru and p+p collisions)

STAR: PRL 126, 092301 (2021), PRC 104, 024902 (2021), PRL 127, 262301 (2021)

Overview on higher order cumulants:
Ho San Ko (June 15), Plenary Talk

Higher-order Cumulantsat STAR so far
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Higher-order Cumulantsat STAR so far
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Charged Particle Multiplicity

q STAR has measured net-proton cumulants up to sixth-order so far.
(Au+Au, Zr+Zr, Ru+Ru and p+p collisions)

q This talk reports measurements on even higher orders: seventh and eighth.

STAR: PRL 126, 092301 (2021), PRC 104, 024902 (2021), PRL 127, 262301 (2021)

Overview on higher order cumulants:
Ho San Ko (June 15), Plenary Talk
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STAR Detector

K. H. Ackermann et al.  Nucl. Instrum. Meth. A 499, 624 (2003)

TPC

TOF

Main Detectors: Time Projection Chamber and Time-of-Flight. 
Full azimuthal angle coverage. |𝜼|<1 coverage.

<
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Analysis Procedure

1/ Event Selection 2/ Centrality Selection

3/ Track selection and PID
4/ Construct Multiplicity 
Distributions

5/Calculate Cumulants 6/ Correct for Efficiency

7/ Correct for Centrality Bin 
Width Effect

8/ Compute Statistical Errors 

9/ Compute Systematic Errors

10/ Comparison with models
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Phase Space Coverage

PID Detector Transverse Momentum
Range (pn)

Rapidity
(y)

TPC 0.4 to 0.8 GeV/c |y| < 0.5 
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Dataset Details
Collision system and energy Au+Au at √soo = 27, 54.4, and 200 GeV

(300, 550, and 900 million events, respectively.)
Collision centrality 0-40%, 40-50%, 50-60%, 60-70% and 70-80%

Centrality selection Using charged particle multiplicity excluding protons

Charged Particle Selection Protons and antiprotons to construct net-protons

Detectors for PID Time Projection Chamber (TPC) and Time-of Flight (TOF)

.4 GeV
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1) Net-proton distributions, 0-10% and 30-40% centrality, efficiency uncorrected.
2) Values of the mean increase as energy decreases, effect of baryon stopping. 

Larger width à larger stat. errors:  err(	Cq	)	 ∝
st

ouvwx

Event-by-event Raw Net-proton Distributions
4

the di↵erence between net-baryon from theory calcula-
tions and net-proton from the data within the limited
experimental acceptance. When multiplicities of protons
and antiprotons follow Poisson distributions, the result-
ing net-proton distribution is called a Skellam distribu-
tion. The odd-order and even-order cumulants of the
Skellam distribution are expressed by the di↵erence and
sum of the mean values (C1) of the Poisson distributions,
respectively. Hence, C6/C2 = 1 for the Skellam distri-
bution. The Skellam distributions determined from C1

of protons and antiprotons for each collision energy and
centrality are shown by dashed lines in Fig. 1. According
to the ratio of data to the Skellam expectations, shown
in the lower part of Fig. 1, deviations from the Skellam
distributions are seen especially at the tails of the distri-
bution.
It is known that the statistical uncertainties on higher-

order cumulants become larger for broader distribu-
tions [21]. A model study indicates that higher-order cu-
mulants su↵er from larger statistical uncertainties. The
e↵ect increases with increasing order of the cumulant [24].
Statistical uncertainties also depend on the detector e�-
ciencies. A lower e�ciency gives larger statistical errors
for cumulants after e�ciency corrections.
A centrality bin width correction is applied for each

centrality bin to suppress the e↵ect from the initial vol-
ume fluctuations [21, 25, 26]. Statistical uncertainties are
calculated using a bootstrap method [21, 27].
All results of C6/C2 presented in this Letter are cor-

rected for the detector e�ciency assuming that the de-
tector e�ciencies follow the binomial distribution [24,
28–34]. Non-binomial e�ciencies [35] are also stud-
ied through detector simulations in the STAR environ-
ment. Cumulants are corrected for non-binomial e�-
ciencies using the unfolding and moment expansion ap-
proaches [36, 37]. Results up to the sixth-order cumulant
for Au+Au central collisions at

p
sNN = 200 GeV are

presented in the Supplemental Material. It is concluded
that the results corrected for non-binomial e�ciencies are
consistent with the results from the binomial e�ciency
correction within statistical uncertainties.
Systematic uncertainties are estimated by changing the

following variables used to select protons and antipro-
tons: the distance of closest approach to the primary
collision vertex and number of hits in the TPC to recon-
struct tracks for the track quality cut, dE/dx, and m2

selections for (anti)proton identification criteria. A Bar-
low check is done to remove the statistical e↵ects from
being counted as part of systematic uncertainties [38].
The contribution from track quality cuts is dominant for
central collisions. The systematic uncertainties from each
source go down below 10% in peripheral collisions. The
uncertainties for each source are then added in quadra-
ture. The total systematic uncertainties are 87%, 70%,
and 37% at 27, 54.4, and 200 GeV, respectively, for 0-10%
central collisions, and the corresponding totals decrease
down to a few percent in peripheral collisions.
Figure 2 shows the net-proton C6/C2 for Au+Au col-

lisions for 0-10% and 30-40% centralities at
p
sNN = 27,

54.4, and 200 GeV as a function of rapidity and pT ac-
ceptance. The values of C6/C2 approach the Skellam
expectation, C6/C2 = 1, with narrow acceptance in pT
and rapidity. The reason is that multiplicity distribu-
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FIG. 1. Event by event net-proton multiplicity, �Np, dis-
tributions for Au+Au collisions at

p
sNN = 27, 54.4, and

200 GeV in 0-10%(left) and 30-40%(right) centralities at
midrapidity (|y| < 0.5) for the transverse momentum range of
0.4 < pT (GeV/c) < 2.0. These distributions are normalized
by the corresponding numbers of events and are not corrected
for detector e�ciencies. Statistical uncertainties are shown
as vertical lines. The dashed lines show the Skellam distri-
butions for each collision energy and centrality. The bottom
panels show the ratio of the data to the Skellam expectations.

tions of protons and antiprotons are close to the Pois-
son distribution because of lower particle multiplicity and
thus less correlations, and therefore the observed C6/C2

is dominated by statistical fluctuations. The fraction of
measured protons to total protons integrated in whole
pT region is 33% for 0.4 < pT (GeV/c) < 0.8 and 86%
for 0.4 < pT (GeV/c) < 2.0 at 200 GeV. Although the
C6/C2 values at the smallest acceptance of |y| < 0.1 or
0.4 < pT (GeV/c) < 0.8 in Fig. 2 are still smaller than
unity, we have checked that the results are consistent with
unity with further narrowed acceptance. The C6/C2 val-
ues for 0-10% centrality decrease as the acceptance is in-
creased at 27 GeV, while C6/C2 is nearly constant for 54.4
and 200 GeV within uncertainties. On the other hand,
the results for 30-40% centrality show a strong decrease
with increasing acceptance at 200 GeV and are almost flat
for 27 and 54.4 GeV. Results from the transport model
UrQMD [39], in which hadronic interactions are domi-
nant and there is no phase transition implemented, are
shown by shaded and hatched-bands in Fig. 2. The event
statistics used in the UrQMD calculations are 215, 100,
and 95 million for 27, 54.4, and 200 GeV minimum bias
Au+Au collisions, respectively. All experimental cuts in
terms of the collision centrality, rapidity, and transverse
momentum acceptance are applied in the calculations.
The C6/C2 values from UrQMD are flat as a function
of rapidity and pT acceptance at 27 and 200 GeV, while
the sign changes for central collisions at 54.4 GeV albeit
with large uncertainties. Note that the thermal blurring
in rapidity for conserved charges is discussed in Ref. [40].
More studies are necessary in order to understand the
rapidity dependence as a function of collision energies.

In Fig. 3, the centrality dependence of the net-proton
C6/C2 at midrapidity is shown for all three collision en-
ergies. The data with the largest number of participant
nucleons (Npart) corresponds to the top 0-10% central

STAR: PRL 127, 262301 (2021)
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1) Net-proton distributions, 0-10% and 30-40% collisions, efficiency uncorrected.
2) Values of the mean increase as energy decreases, effect of baryon stopping.
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the di↵erence between net-baryon from theory calcula-
tions and net-proton from the data within the limited
experimental acceptance. When multiplicities of protons
and antiprotons follow Poisson distributions, the result-
ing net-proton distribution is called a Skellam distribu-
tion. The odd-order and even-order cumulants of the
Skellam distribution are expressed by the di↵erence and
sum of the mean values (C1) of the Poisson distributions,
respectively. Hence, C6/C2 = 1 for the Skellam distri-
bution. The Skellam distributions determined from C1

of protons and antiprotons for each collision energy and
centrality are shown by dashed lines in Fig. 1. According
to the ratio of data to the Skellam expectations, shown
in the lower part of Fig. 1, deviations from the Skellam
distributions are seen especially at the tails of the distri-
bution.
It is known that the statistical uncertainties on higher-

order cumulants become larger for broader distribu-
tions [21]. A model study indicates that higher-order cu-
mulants su↵er from larger statistical uncertainties. The
e↵ect increases with increasing order of the cumulant [24].
Statistical uncertainties also depend on the detector e�-
ciencies. A lower e�ciency gives larger statistical errors
for cumulants after e�ciency corrections.
A centrality bin width correction is applied for each

centrality bin to suppress the e↵ect from the initial vol-
ume fluctuations [21, 25, 26]. Statistical uncertainties are
calculated using a bootstrap method [21, 27].
All results of C6/C2 presented in this Letter are cor-

rected for the detector e�ciency assuming that the de-
tector e�ciencies follow the binomial distribution [24,
28–34]. Non-binomial e�ciencies [35] are also stud-
ied through detector simulations in the STAR environ-
ment. Cumulants are corrected for non-binomial e�-
ciencies using the unfolding and moment expansion ap-
proaches [36, 37]. Results up to the sixth-order cumulant
for Au+Au central collisions at

p
sNN = 200 GeV are

presented in the Supplemental Material. It is concluded
that the results corrected for non-binomial e�ciencies are
consistent with the results from the binomial e�ciency
correction within statistical uncertainties.
Systematic uncertainties are estimated by changing the

following variables used to select protons and antipro-
tons: the distance of closest approach to the primary
collision vertex and number of hits in the TPC to recon-
struct tracks for the track quality cut, dE/dx, and m2

selections for (anti)proton identification criteria. A Bar-
low check is done to remove the statistical e↵ects from
being counted as part of systematic uncertainties [38].
The contribution from track quality cuts is dominant for
central collisions. The systematic uncertainties from each
source go down below 10% in peripheral collisions. The
uncertainties for each source are then added in quadra-
ture. The total systematic uncertainties are 87%, 70%,
and 37% at 27, 54.4, and 200 GeV, respectively, for 0-10%
central collisions, and the corresponding totals decrease
down to a few percent in peripheral collisions.
Figure 2 shows the net-proton C6/C2 for Au+Au col-

lisions for 0-10% and 30-40% centralities at
p
sNN = 27,

54.4, and 200 GeV as a function of rapidity and pT ac-
ceptance. The values of C6/C2 approach the Skellam
expectation, C6/C2 = 1, with narrow acceptance in pT
and rapidity. The reason is that multiplicity distribu-
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FIG. 1. Event by event net-proton multiplicity, �Np, dis-
tributions for Au+Au collisions at

p
sNN = 27, 54.4, and

200 GeV in 0-10%(left) and 30-40%(right) centralities at
midrapidity (|y| < 0.5) for the transverse momentum range of
0.4 < pT (GeV/c) < 2.0. These distributions are normalized
by the corresponding numbers of events and are not corrected
for detector e�ciencies. Statistical uncertainties are shown
as vertical lines. The dashed lines show the Skellam distri-
butions for each collision energy and centrality. The bottom
panels show the ratio of the data to the Skellam expectations.

tions of protons and antiprotons are close to the Pois-
son distribution because of lower particle multiplicity and
thus less correlations, and therefore the observed C6/C2

is dominated by statistical fluctuations. The fraction of
measured protons to total protons integrated in whole
pT region is 33% for 0.4 < pT (GeV/c) < 0.8 and 86%
for 0.4 < pT (GeV/c) < 2.0 at 200 GeV. Although the
C6/C2 values at the smallest acceptance of |y| < 0.1 or
0.4 < pT (GeV/c) < 0.8 in Fig. 2 are still smaller than
unity, we have checked that the results are consistent with
unity with further narrowed acceptance. The C6/C2 val-
ues for 0-10% centrality decrease as the acceptance is in-
creased at 27 GeV, while C6/C2 is nearly constant for 54.4
and 200 GeV within uncertainties. On the other hand,
the results for 30-40% centrality show a strong decrease
with increasing acceptance at 200 GeV and are almost flat
for 27 and 54.4 GeV. Results from the transport model
UrQMD [39], in which hadronic interactions are domi-
nant and there is no phase transition implemented, are
shown by shaded and hatched-bands in Fig. 2. The event
statistics used in the UrQMD calculations are 215, 100,
and 95 million for 27, 54.4, and 200 GeV minimum bias
Au+Au collisions, respectively. All experimental cuts in
terms of the collision centrality, rapidity, and transverse
momentum acceptance are applied in the calculations.
The C6/C2 values from UrQMD are flat as a function
of rapidity and pT acceptance at 27 and 200 GeV, while
the sign changes for central collisions at 54.4 GeV albeit
with large uncertainties. Note that the thermal blurring
in rapidity for conserved charges is discussed in Ref. [40].
More studies are necessary in order to understand the
rapidity dependence as a function of collision energies.

In Fig. 3, the centrality dependence of the net-proton
C6/C2 at midrapidity is shown for all three collision en-
ergies. The data with the largest number of participant
nucleons (Npart) corresponds to the top 0-10% central

q Deviation from Skellam
observed towards the tail 
of the distribution.
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Analysis Techniques (Corrections and Uncertainties) 
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q Reconstruction efficiency

q Centrality bin width correction

𝐶_ = ∑ 𝑤{𝐶_,{{ where 𝑤{ = 𝑛{/∑ 𝑛{{ ,		𝑛=1,2,3,4…
Here, 𝑛{ is no. of events in 𝑟}~ multiplicity bin 

q Statistical uncertainties:
Ø Bootstrap method

q Sources of systematic uncertainties:
Ø Particle identification
Ø Background estimates (DCA)
Ø Track quality cuts
Ø Efficiency variation

X. Luo , Phys. Rev. C 91, (2015) 034907 
T. Nonaka et al, Phys. Rev. C 95, (2017) 064912 
X. Luo et al, J.Phys. G 40, 105104 (2013)
X. Luo, J. Phys. G 39, 025008 (2012) 
X.Luo et al, Phys.Rev. C99 (2019) no.4, 044917
A.Pandav et al, Nucl. Phys. A 991, (2019)121608
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Centrality Dependence of Net-Proton 𝐶5/𝐶� and 𝐶7/𝐶-

q Central 0-40% measurements consistent with zero within uncertainties for 54.4 and 
200 GeV. Measurement at √𝑠jj = 27 GeV negative with ~1.4𝜎 significance.

q Peripheral data close to zero for the three energies. 
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Centrality Dependence of Net-Proton 𝐶5/𝐶� and 𝐶7/𝐶-

q Central 0-40% measurements consistent with zero within uncertainties for 54.4 and 
200 GeV. Measurement at √𝑠jj = 27 GeV negative with ~1.4𝜎 significance.
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Beam Energy Dependence of Net-Proton 𝐶5/𝐶� and 𝐶7/𝐶-
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q 0-40% measurements: No clear energy dependence observed within large uncertainties.
q Peripheral data: either positive or consistent with zero.
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Summary Plot: 
Beam Energy Dependence of Net-Proton Cumulant Ratios

q Non-monotonic √𝑠jj
dependence of 𝐶&/𝐶-
observed – consistent with 
CP expectation. 

q 	𝐶2/	𝐶- increasingly negative 
with decreasing 𝑠jj –
consistent with lattice QCD 
prediction (𝜇� < 110 MeV).

q The new data on	𝐶5/	𝐶� and 
	𝐶7/	𝐶- (0-40%): large 
uncertainties. Negative 
ratios at √𝑠jj = 27 GeV at 
1.4𝜎 level.

q Peripheral data ≥ 0 for all 
ratios.

STAR: PRL, 126, 092301 (2021), PRC,104, 024902 (2021), PRL, 127, 262301 (2021) 
LQCD: PRD101, 074502 (2020),   HRG CE: NPA 1008, 122141 (2021)
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Summary and Outlook

q Hyper-order cumulants are important observable in the study of QCD phase 
structure. Combination of signs of hyper-order cumulants are sensitive to hadronic
phase, QGP phase and 𝑇VW.

q First look at the seventh and eighth order net-proton cumulants at STAR reported.

q Current net-proton 𝐶5/𝐶� and 𝐶7/𝐶- measurements at 54.4 and 200 GeV are 
consistent with zero within large uncertainties. Ratios at √𝑠jj = 27 GeV are 
negative with ~1.4𝜎 significance. Measurements at lower energies will be interesting. 

q Measurements with high statistic STAR BES-II data (~10− 20 times of current 
statistics) ongoing. Large number of events to be collected for Au+Au at √𝑠jj = 200 
GeV: ~ 20 billions (year 2023+2025).
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BES-II at RHIC
STAR Internal Note: https://drupal.star.bnl.gov/STAR/starnotes/public/sn0598
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BES-II at RHIC
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BES-II at RHIC
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STAR FXT: Extend
precision measurements 
to 𝜇�=750 MeV

Detector Upgrades: iTPC, 
eTOF, EPD: Enlarged phase
Space coverage. 
Crucial for CP search.

More than 2
billion events 
at √𝑠jj=3 GeV
(𝜇�= 750 MeV)

STAY TUNED FOR BES-II Results

THANK YOU FOR YOUR ATTENTION

High statistics collected 
for √𝑠jj= 7.7 – 54.4 GeV
:Precision measurement

STAR Internal Note: https://drupal.star.bnl.gov/STAR/starnotes/public/sn0598


