Strange hadron production in Au+Au collisions at
/syny = 3 — 27 GeV with UrQMD

Artem Timofeev!2, Artem Korobitsin!

1 Joint Institute for Nuclear Research, Dubna - Russia
2 .omonosov Moscow State University, Moscow - Russia

XXVIth International Baldin Seminar on High Energy Physics Problems "Relativistic
Nuclear Physics and Quantum Chromodynamics”, Sep 15-20, 2025, VBLHEP JINR

Sep 18, 2025 1/15



Overview

» Motivation

» Particle reconstruction at STAR (work in progress)
» Strange hadrons production

» Near threshold kinematics

» Summary
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Motivation

Quark-Gluon Plasma

» Strange hadrons are suggested as exceptional probe for R
identifying phase boundary and onset of deconfinment

» Strange baryons-to-meson and antibaryons-to-baryons

ratios may give insights on hadroonization mechanism
and baryon stopping

Temperature (MeV)

» UrQMD model comparison to STAR data
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STAR Experiment

TPC (Time Projection Chamber):

% Tracking and particle
identification by dE/dx

% Magnetic field: 0.5 Tesla

¥ 27 azimuthal angle
acceptance

EEMC g Magnet @ MTD § BEMC g eTOF § TOF

% Pseudorapidity |7 <1
acceptance

% pr > 0.1 GeV/&
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Counts per 0.8 MeVi/c?
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Particle reconstruction at STAR
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» Particle identification with no on dE/dx
» Cuts on 7, p7, nHitsFit, nHitsdEdx are applied on 7, K, p

» Topological cuts are applied on strange particles and daughter particles

Ke—n" +7 (69.20%) STED) AN+ () (99.887%)
AN) = p(P) + 7 (x%) (63.9%) Q (Q7) = AN) + K (K") (67.8%)
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UrQMD

UrQMD is transport model that solves a relativistic Boltzmann—type transport
equation by tracking hadrons and resonances, incorporating string excitation /fragmentation
at high energies.

Initialization via Gaussian wave packets:

o0 = () o [-ats @ + Ln9

Collision condition via impact parameter and total cross section:

dirans < MUtOt, otot = 0(4/s, particle types)
s
In this work UrQMD 3.4 (CASCADE mode, EoS = 0) was used.

Ref: arXiv:nucl-th/9803035v2
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pr Spectra for 27 GeV
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Particle Yield
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Energy dependence of the yield

UrQMD
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Antibaryon-to-baryon ratio
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UrQMD ratios decrease from peripherial to central collisions. Compared to
BES 1, in central collisions UrQMD underestimate B/B ratio and overesti-

mate in perpherial collisions.
Ref: Phys.Rev.C 102, 034909 (2020)
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Strangeness production |
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While the general trend of the dependencies is consistent, the absolute
values of the ratios are significantly underestimated in the UrQMD model
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Strangeness production I
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Horn-like effect can not be explained by hadron-hadron interactions

Ref: Phys. Rev. C 96, 044904 (2017)
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Near threshold kinematics |
p+p— S(KLAZ, Q)+ X
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R - ratio of particle inside cumulative region
inside STAR acceptance to all particles

Ref: Strokovsky E.A., ISBN: 978-5-317-04607-1
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Near threshold kinematics |l
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A large number of strange particles are produced in the cumulative region. At energies
below ~4-5 GeV it became possible to measure collective effects of multi-nucleon
correlations.




Summary

» UrQMD underestimates the yield of strange particles (except
Ks)
» Particle ratios shows the same trends as STAR data

» At low energies, a significant fraction of particles is produced in
the cumulative region, which gives sufficient statistics for
measuring cumulative effects.
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