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Hadron resonance gas in a magnetic field with
physical magnetic moments of hadrons

Thursday, July 3, 2025 7:40 PM (20 minutes)

We study the magnetic properties of the Hadron Resonance Gas (HRG) (which is created in ultra-relativistic
heavy-ion collisions or studied on the lattice) in the presence of a constant magnetic field. Instead of the
simplified approach1,2 of taking the gyromagnetic ratio of a hadron as g = 2|Q|, we consider the physical
value of g as measured in experiments or estimated theoretically. By considering this, we also take into
account the paramagnetic contributions from the spin magnetic moments of neutral hadrons, missed in past
studies. We evaluate the conserved charge susceptibilities and correlations describing fluctuations in HRG,
both in the absence and presence of a magnetic field. We quantify the sizable effects of the physical values of
g. Additionally, we also discuss the instability and the dominance of the∆ baryons in strong magnetic fields,
and propose how to tackle it phenomenologically. We compare our model results with the lattice data from
various collaborations3. For not too strong magnetic fields, the approach can reasonably describe the features
of the lattice data related to the baryon, strangeness, and charge susceptibilities and correlations, highlighting
the importance of the physical anomalous magnetic moments and a proper treatment of the∆. (Based on the
work in progress)
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