e We include repulsive
baryon-baryon
interactions in hadron
resonance gas using
repulsive mean field

e Huovinen & Petreczky,
PLB777, 125 (2018)

We assume repulsive mean field of the form

U(Ng, Mg, N, Ty ) = §K(n

where ng, is the density of members of baryon octet and decuplet,
n density of corresponding antibaryons, and n, and 7, densities of
baryon and antibaryon resonances.

e Virial expansion:

P(T, p) = Po(T) (cosh(Bu) — by (T) K3(Bm) cosh(26p))

HADRON RESONANCE GAS WITH
REPULSIVE MEAN FIELD

e by(T') from measured phase shifts

e Repulsive mean field:

P(T, ) = Py(T) (cosh(ﬁu) -

o set Km?/n? = by(T)
= K = 250 MeV fm?
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As particles in hadron resonance gas (HRG) we use
either all strange and nonstrange particles and
resonances in Particle Data Group's 2016 summary
tables (PDG-HRG) or all states predicted by a quark
model (QM-HRG):
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Blue: Particle Data Group 2016 summary tables
Red: PDG + Quark model for baryons:
Loring et al., EPJA10, 395 (2001) & EPJA10, 447 (2001)
Black: PDG + Quark model for mesons:
Ebert et al., PRD79, 114029 (2009)

- Budapest-Wuppertal
= BNL-Bielefeld
B PDG-HRG
_ QM-HRG
- - - PDG-HRG-MF
' QM-HRG-MF

I 1 I 1 l 1 I 1 I 1 l 1 l 1 I

125 130 135 140 145 150 155 160 165 170
T (MeV)

Trace anomaly (top left) and baryonic fluctuations 2, x2 and xg in hadron resonance gas (HRG) with different particle lists (PDG vs. quark
model, QM) and with repulsive mean field (MF) or without, compared with lattice data.
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e |attice favours more resonances than observed
e strength of repulsion fixed by experimental phase shifts

e repulsion improves fit to fluctuations
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