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Transport model approach to 
Lambda and anti-Lambda 

polarization in heavy-ion collisions
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INTRODUCTION



HEAVY ION PHYSICS
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Exploring Phases and Structures of QCD 
phase diagram
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MOTIVATION

“The discovery of global 
Lambda polarization in 
non-central heavy ion 
collisions opens new 

directions in the study of 
the hottest, least viscous -
and now, most vortical -

fluid ever produced in the 
laboratory.”

STAR Collaboration, 
Nature 548 (2017) 62



Measurement of Lambda Polarization



Thermal Vorticity and Polarization





MODELS AT OUR 
DISPOSAL



Microscopic Transport Model UrQMD



Steffen A. Bass

INITIAL PARTICLE PRODUCTION IN URQMD



STATISTICAL MODEL OF IDEAL HADRON GAS
input values                            output values
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RESULTS



ANGULAR MOMENTUM

Angular momentum is not 
conserved

at early stage of the 
collision because of 
inelastic collisions

(especially, in decays of 
strings).

However, maximum 
deviation does not exceed 

2%.



FREEZE-OUT OF HYPERONS



EVOLUTION OF TEMPERATURE AND ENERGY 
DENSITY



EVOLUTION OF BARYON CHEMICAL POTENTIAL 
AND BARYON DENSITY



EVOLUTION OF STRANGENESS CHEMICAL 
POTENTIAL AND STRANGENESS DENSITY



THERMAL VORTICITY IN REACTION PLANE



SPATIAL DISTRIBUTION OF (ANTI-)LAMBDAS



EMISSION OF LAMBDAS AND ANTILAMBDAS



EMISSION OF LAMBDAS AND ANTILAMBDAS

62.4 GeV



POLARIZATION OF (ANTI-)LAMBDAS

Polarization of both hyperons decreases with time. At the early stages Lambdas are 
formed preferably in the hot and dense regions with high polarization. Polarization of 
(anti-)Lambdas formed after t = 10 fm/c is close to zero. 



ENERGY DEPENDENCE OF GLOBAL 
POLARIZATION OF (ANTI-)LAMBDAS

The difference between the 
global polarization of both 
hyperons originates 
(i) from different space-

time distributions of 
Lambdas and anti-
Lambdas and 

(ii) from the different 
freeze-out conditions of 
both hyperons wrt 
thermal vorticity field. 

Data are from 
PRC 98 (2018) 014910



OTHER APPROACHES:
However, our idea is quite
reasonable, e.g.,
Y.Xie, G.Chen, L.P.Csernai,
arXiv:1912.00209

F.Becattini and M.A.Lisa, 
arXiv:2003.03640



CONCLUSIONS
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