Net-proton fluctuations influenced by baryon stopping and
quark deconfinement

Oleh Savchuk

November 7, 2024
e.
&

[0S, arXiv:2407.17670]
WPCF 2024 - 17th Workshop on Particle Correlations and Femtoscopy

Toulouse, France, November 04-08, 2024

1/13



Introduction
o

STAR and Onset of deconfinemen

Net-proton cumulant ratios 0.0 - Wy -y
0.030| wlp-pl=c2c1 e
10— 1) c/e, STAR — 0,025 Wwidth of dist
L © BESHI i ~.0.020 w=1
O BES-I o <
s Hydro _ & 0,015,
--- HRG CE 0.010
r Jpetc ol 7 0.005/
ooe-vee-o -
o - 0.00905
L 0-5% Au+Au Collisions -
® (2)C/Co petproton, iyl <0.5 O e~ p1=carca
S 1 0.4<p, <20Gove | PO o (= (w2)
8 | 0.04| Assymetry of dist. WA=
= 003l So=2 Siso= -2
£ o5 — z S
£ L | ® 002 i
= ° |
o o _ 0.01 i

(N = (N)*) = 34N = (N))2)2
xo?p - pl=cajca_(IN?) = (N)?
0,04} tails of dist.

10 20 1(I)0 200
Collision Energy VSNN (GeV)

HRG CE: P. B Munzinger et al, NPA 1008, 122141 (2021)
Hydro: V. Vovchenko et al, PRC 105, 014904 (2022)

2/13



Baryon and Quark stopping
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Baryon stopping and pair creation

The creation of pairs and the charge stoping effects in fluctuations can be
studied separately:

__, stopping pair
Kn = Kp + Ky

One can expect that net-proton charge is a proxy of stopped charge, while
antiprotons are proxies of pairs.
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Baryon and Quark stopping
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At high energies all particles produced in pairs. In this case local charge
conservation has strongest effect on fluctuation observables:
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Baryon stopping
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Whole baryon (3 quarks) moves




Quark stopping
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Quark moves




Fluctuations
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Huge suppresion of fluctuations in quarks compared to
baryons! J
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Recombination

Fluctuations
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Quarks undergo coalescence into baryons and move in groups of three:
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Recombination

Fluctuations
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Fluctuations
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Fluctuations
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Quark vs. baryon stopping
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Fluctuations
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Quark vs. baryon stopping
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Thank you for attention!
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Backup
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Extracting proton fluctuations

If the total number of baryons B fluctuates:
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[0.S,R.Poberezhnyuk,M.Gorenstein, Physics Letters B 835, 137540 (2022)]

Fluctuations of protons can be obtained from fluctuations of baryons if
binomial model works.
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