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Abstract 

Properties of the nuclear equation of state (EoS) can be probed by measuring 
the dynamical properties of nucleus-nucleus collisions. In this study, we present 
the directed flow (v1), elliptic flow (v2) and stopping (VarXZ) measured in 
fixed target Sn+ Sn collisions at 270AMeV with the S'll'RlT Time Projection 
Chamber. We perform Bayesian analyses in which EoS parameters are var­
ied simultaneously within the Improved Quantum Molecular Dynamics-Skyrme 
(ImQMD-Sky) transport code to obtain a multivariate correlated constraint. 
The varied parameters include symmetry energy, S0, and slope of the symme­
try energy, L, at saturation density, isoscalar effective mass, m;/mN, isovector 
effective mass, m�/mN and the in-medium cross-section enhancement factor rJ. 
We find that the flow and VarXZ observables are sensitive to the splitting of 
proton and neutron effective masses and the in-medium cross-section. Compar­
isons of ImQMD-Sky predictions to the S'll' RJT data suggest a narrow range of 
preferred values for m;/mN, m�/mN and 1/· 

1 1. Introduction

2 Nuclear matter is a significant component of neutron stars, and understand-
3 ing its properties can elucidate many features of these celestial objects. Calcu-
4 lating the properties of both nuclear matter and neutron stars requires extensive 
s knowledge of the nuclear equation of state (EoS), which describes the depen­
o dence of nuclear-matter internal energy on various state variables. Progress in 
7 understanding nuclear EoS has been achieved through heavy ion collisions [l­
s 3] and multimessenger astronomical observations of neutron stars [4-18]. In
s this paper, we present new experimental results on flow and stopping measure-

10 ments from the S'll'RlT heavy ion collision experiment. Multiple observables 
11 are analyzed simultaneously using Bayesian inference to investigate correlations 
12 between various EoS parameters. 
u This paper is organized as follows: Section 2 provides a brief overview of
14 the nuclear EoS and relevant parameters. This is followed by a discussion of 
1s the experimental setup and the selection of observables in Section 3. The trans-
10 port model and Bayesian inference are discussed in Section 4. The experimental 
17 measurements and posterior constraints on EoS parameters are reported in Sec-
1s tion 5, and finally, a summary is given in Section 6. 

19 2. Nuclear equation of state

20 Nuclear EoS is a function of baryon number density p and asymmetry 8 =
21 (Pn - p

p
)/ p, where 8 represents the difference in neutron (Pn) and proton (p

p
) 
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