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𝐾!/𝐾∗enhancement as a signature of chiral 
symmetry restoration in heavy ion collisions

Haesom Sung, Su Houng Lee, Che-Ming Ko,
 Taesoo Song, Sungtae Cho, Juhee Hong, and Sanghoon Lim

We extend the recent study of 𝐾!/𝐾∗	enhancement as a signature of chiral symmetry restoration in heavy ion collisions at the Large Hadron Collider (LHC) 
via the kinetic approach to include the effects due to non-unity hadron fugacity  during the evolution of produced hadronic matter and the temperature-
dependent 𝐾!	mass.  Although the non-unity fugacity effect is found to  reduce slightly the 𝐾!/𝐾∗	enhancement due to chiral symmetry restoration, 
including the temperature-dependent 𝐾!mass leads to a substantial reduction in the 𝐾!/𝐾∗ enhancement.  However, the final 𝐾!/𝐾∗	ratio in peripheral 
collisions still shows a more than factor of two enhancement compared to the case without chiral symmetry restoration and thus remains a good signature 
for chiral symmetry restoration in the hot dense matter produced in relativistic heavy ion collisions.

• The effect of non-unity pion and kaon fugacity and the temperature dependent 𝐾! mass reduce 
the 𝐾!/𝐾∗ enhancement due to chiral symmetry restoration

• However, the 𝐾! production will be about 2.6 times greater than that of the thermal prediction 
    in Pb-Pb peripheral collisions(70-80%) at the energy 𝑠 = 5.02𝑇𝑒𝑉.

• Therefore, the chiral symmetry restoration in heavy-ion collisions can be seen through centrality 
dependence of 𝐾! and 𝐾∗ production. 

S. Acharya et al. [ALICE], Phys. 
Rev. C 101, no.4, 044907 
(2020).[arXiv:1910.07678v2]

0 – 5 % : 𝑇!"# = 90MeV
40-50% : 𝑇!"# = 108MeV
70-80% : 𝑇!"# = 147MeV

The fraction of initial energy where the temperature is 
higher than 156MeV is larger than 98% in all three 
centrality ranges.

M. L. Miller et al, Ann. Rev. Nucl. 
Part. Sci. 57, 205 (2007).
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★ mK1 (T) ∝ <qq>T & Non-unity fugacity

■ mK1 (Tc ) = mK* & Non-unity fugacity

● Without chiral symmetry

Statistical model at Tc

x mK1 (Tc ) = mK*&
Without fugacity(PLB 2021)
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