Baseline for net-baryon cumulant in rapidity scan
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QCD phase diagram & critical endpoint (CEP)
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“Extend measurements to even
higher orders of fluctuations”

“Precision Measurement of Net-

proton Number Fluctuations in
AutAu Collisions at RHIC™
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Nuclear Matter Phase Diagram
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Beam energy scan & QCD phase diagram
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Critical point: large & & fluctuations
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Rapidity scan

200} Rapidity scan based on 3D Ising model
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Particles radiated from an inhomogeneous fireball

Framework of rapidity scan based on continuous-source model
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B, = Number of ® — O in acceptance

“...the net baryon number fluctuates due to the finite acceptance.”
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Cumulant generating function in finite acceptance range

Cumulant generating function
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The 1st to 6th cumulants
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Cumulants of Au + Au @ 19.6 GeV in rapidity scan

The 4th to 6th cumulants in rapidity scan

“... five and six...show a difference in sign.”
STAR Collaboration, Phys. Rev. Lett. 130, 082301
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Thermodynamic variables on QCD phase diagram
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Inhomogeneous fireball
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Point on QCD phase diagram

The same (anti-)baryon acceptance + ZZ = Z°
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Thermodynamic variables on QCD phase diagram
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Conservation v.s. Critical
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Conservation v.s. Critical
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Summary & Outlook

Summary

e We derive the expression for net-baryon cumulants generating function within finite rapidity ranges in CE
e Kinematic acceptances may significantly affect high-order cumulants

e Rapidity scan can help us to study intermediate energy collision 1n detail

Outlook

* A more complete baseline: baryon stopping, volume fluctuation, feed-down...
 Non-equilibrium effect: Hydro+, fluctuations correlations...

 We are working on the signal for separating conservation from critical behavior
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.. Interesting to see...offequilibrium scaling... in ‘rapidity scan
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Particles radiated from an inhomogeneous fireball

Particles radiated from an inhomogeneous fireball
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(Anti-)baryons yields in Au + Au @ 19.6 GeV
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