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Framework

(3+1)-dimensional multistage model:  MUSIC+IS3D+UrQMD

MUSIC: a hydrodynamics model with parametric initial conditions

NEOS-B: EoS combined LQCD at high T and HRG at low T

UrQMD: a transport model simulating hadronic afterburner 
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IS3D:  sample hadrons on the freeze-out surface arxiv: 1912.08271

J. Phys. G 25, 1859–1896
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Calibration
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Statistical Thermal Model
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 Cooper-Frye prescription:
Phys. Rev. D 10, 186 (1974)

discretized

proton distribution pi+&K+ distribution
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discrete source model: assume all the particles at rapidity y are emitted from a thermal 
source at the same rapidity y_s, i.e., y_s = y.

net-proton yield

pi/K yield

single source model: integrate out y from the rapidity dependent yields to obtain the full 
phase space yields (or 4π-yields)  

continuous source model: the measured yields at a specific rapidity y can have contributions 
from the sources with thermal smearing in a finite window of y_s
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Results

the space-time distribution of thermodynamic quantities on the freeze-out surface
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Freeze-out profiles from thermal models

the extracted freeze-out profiles in the two cases are very similar when y_s 
< 2.0, where the two corresponding yields only have tiny deviations. 
However, they become quite different when y_s >2.5, where the two yields 
are slightly different.
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the results given by the three 
models are more consistent 
when the beam energy is 
higher, and thus the fireball is 
more homogeneous.



Thanks

9


