Particle Production and freeze-out
s lattice QCD suitable to describe the HI system?

* Equation of state
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Particle Production and freeze-out
Comparison with lattice QCD

* Fluctuations of conserved charges
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Particle Production and freeze-out

Conserved charge correlators

Experimental Proxies
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Particle Production and freeze-out
Conserved charge correlators

Experimental Proxies
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Particle Production and freeze-out
Search for the QCD critical point

* Critical point signatures
STAR, PRL (2022)

LIRS | T LB LR R | T T T LENLELEL IR | T T LB | T [T T T T rrrr|

6 o [ Q . I N A g
Q@ 0 (@) C/C, | 3o} (b) C_/C,4 100} ¢ (c) C/C2 ]
9 4 ] 5 1] [ _
= | g - - . ] - O
© al O Data (0-40%) | & Au+Au Collisions -
o i 5D . | 20f Net-proton 7] 0_ TNV
T~ ata (50-60%) ] [ 0.4<p_<20GeVic ! 0g of ﬂ
- I T ] |
(4] [ STAR 1 10F . L % [ JLacp
S 9 ] : 1 _100/- s -
o L % A _ ) L HRGCE |
e | Somsmmens] of - tBopediag] | ] T
op - —m—~"—~=~=== == —7 } ] ] 0-40% 1111 50-60%
O ¢ I ol % ] —200f u
Ll Lol L =W, ol L0l - VRPN sl -
2 4 10 20 40 100 200 2 4 10 20 40 100 200 2 4 10 20 40 100200

Collision Energy s, (GeV)

* What is the 3 GeV point telling us?
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Particle Production and freeze-out
Search for the QCD critical point

Phys.Rev.Lett. 130 (2023) 8, 082301
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Phys.Rev.Lett. 128 (2022) 20, 202303
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Particle Production and freeze-out
Issues with fluctuations of conserved charges

* For a theory-experiment comparison, we need to remove all spurious
sources of fluctuations

e Baryon number conservation

* |nitial volume fluctuations

* Acceptance cuts

* Probabilistic nature of resonance decays

e Conserved charges versus particles



Particle Production and freeze-out =& seiwiedetal, pro 2022)
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Particle Production and freeze-out
Chiral criticality

B. Friman et al., EPJC (2011)
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* Chiral models predict that x./x,
IS negative at the peak of the
chiral susceptibility

* Preliminary lattice QCD results
confirm this behavior

e Do we have the resolution to
observe this in experiment?



Particle Production and freeze-out

Thermal fits

* |s ideal HRG model good
enough?

* Scattering phase shifts

* Van der Waals corrections at high
density

* Baryon-antibaryon annihilation
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