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Beam Energy Scan Program at RHIC (from BES-I to BES-II)
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Particle identification in STAR
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At critical point with an infinite system
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Net-proton kurtosis

Pr Experimental rvabl

Moments of conserved quantities: net-B, net-S, net-Q etc.

- directly related to the susceptibility ratios

- calculable from Lattice QCD

- sensitive to correlation lengths

- correlation length should diverge

- susceptibilities should diverge

mean : M (N) = (i,
variance : 02 = ((6N)?) = (O,
I T | T I T 1 T T T T I 1 T T T | T 1 T I | 1 1 T T SkeWneSS S — <(6N) >/0- — 03/0:23/2,
e (GeV) Au+Au Collisions at RHIC kurtosis : kK = ((0N)*)/o* =3 = C4/C%.
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History of net-proton kurtosis results in STAR Al
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Inner TPC upgrade for wider rapidity coverage at STAR

enough resolution for large 0 angle tracks escaping from the endcap
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Comparison between BES-I and BES-Il results
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Improvement on centrality resolution (volume fluctuation), UrQMD test
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CPOD2024, QM2025
Beam energy and centrality dependence of cumulant C, ~ C,

FXT :3.2~3.9 GeV COL :7.7 ~ 27 GeV
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. . CPOD2024, QM2025
Beam energy and centrality dependence of cumulant ratios
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Significances of deviation Differences with errors
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Beam energy dependence of (net-) proton C,/C,
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FXT datasets
up to about ~ 5GeV
for mid-rapidity

more differential studies
more measurements
more experiments

CBM and more ...
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QM25, STAR

Rapidity window scan of net-proton cumulant ratios
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Some more UrQMD tests at different energies
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Au-Au Collisions at RHIC
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QM25, STAR
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Global and Local polarization
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Summary

« BES-I and BES-Il at RHIC

 Temperature measurements

* Net-proton fluctuation and Volume fluctuation
* Mean pr fluctuation

« Directed and Elliptic Flow measurements

« Vorticity and Polarization
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