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Effects of first-order chiral phase transition in
relativistic heavy-ion collisions
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Using a relativistic transport model to describe the evolution of the quantum chromodynamicmatter produced
in Au+Au collisions at √sNN = 3 − 200 GeV, we study the effect of a first-order phase transition in the
equation of state of this matter on the yield ratioNtNp/N

2
d (tp/d2) of produced proton (p), deuteron (d), and

triton (t). We find that the large density inhomogeneities generated by the spinodal instability during the first-
order phase transition can survive the fast expansion of the subsequent hadronic matter and lead to enhanced
tp/d2 in central collisions at √sNN = 3 − 5˜GeV as seen in the experiments by the STAR Collaboration
and the E864 Collaboration. However, this enhancement subsides with increasing collision centrality, and the
resulting almost flat centrality dependence of tp/d2 at √sNN = 3 GeV can also be used as a signal for the
first-order phase transition.

Category
Theory

Collaboration (if applicable)

Primary author: Dr SUN, KaiJia (Institute of Modern Physics, Fudan University, Shanghai, China)

Co-authors: KO, Che-Ming; LI, Feng (Lanzhou University); XU, Jun (Shanghai Advanced Research Institute,
CAS); Prof. CHEN, Lie-Wen (shanghai jiao tong university); ZHOU, WenHao (Shanghai Institute of Applied
Physics, CAS)

Presenter: Dr SUN, KaiJia (Institute of Modern Physics, Fudan University, Shanghai, China)

Session Classification: Critical Point

Track Classification: Critical point searches


