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The High-density Equation of State in Heavy-ion Collisions: Constraints
from Two-pion HBT Correlation

LI Pengchengl’z, WANG Yongjial, LI Qingfengl’T, ZHANG Hongfei3

(1. School of Science, Huzhou University, Huzhou 313000, Zhejiang, China;
2. School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China;
3. School of Physics, Xi’an Jiaotong University, Xi'an 710049, China)

Abstract: The investigation of the equation of state(EoS) of nuclear matter, especially at high baryon densities is one of the
hot topics in the frontier of nuclear physics. The impact of the EoS at 2~5 times saturation density p, on the two-particle cor-
relation is discussed with the ultra-relativistic quantum molecular dynamics(UrQMD) model. Focusing on the two © Hanbury-
Brown-Twiss(HBT) correlations, by adopting different EoSs, the effects of potential interaction and phase transition on the
HBT correlation and the spatiotemporal properties of the emission source of  are investigated. The results show that below
~ 5p¢, the HBT radius and parameters are sensitive to the stiffness of the EoS. By comparing with the experiment data, first-
order phase transition with a significant softening of the equation of state below 4 times nuclear saturation density can be ex-
cluded using HBT data, and the available data on the HBT radii in the investigated energy region favor a relatively stiff EoS at
low densities, which then turns into a soft EoS at high densities. These results highlight that the pion's HBT radius and para-
meters are sensitive to the stiffness of the equation of state, and can be used to constrain and understand the equation of state in
the high baryon density region.
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