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Taylor expansion of the QCD PIreSSUIe: .ot 065 tarsersos

B : baryon number

Fluctuations of B, Q and S are computable in LQCD
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Huge magnetic fields can be produced at the initial time of heavy-ion collisions. The strength of the magnetic
fields could reach 3 m,% in RHIC and to 40 m% in LHC. However, the prediction of the life time of magnetic fields
varies from different models.

At eB = 0 : Fluctuations of B,Q and S have been extensively employed to study the changes in the degree of
freedom in the system as well as QCD phase structure

At eB # 0 : we propose that fluctuations of B,Q and S can be used as a probe for magnetic fields as they are
both theoretically computable and experimentally measurable. See H.-T.Ding et al.,, Eur.Phys.J. A 57 (2021) 6, 202
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Initial magnetic fields are strongly related to the collision's impact parameter.
L.e. peripheral collisions with large eB while central collisions with small eB.

Lattice setup:

Ne=2+1 QCD,

W(lelpropose an ch-lik:=i (ratio ll:etween centrfal collisions and peripheral Mﬂ( eB = O) ~ 135 MeV :

collisions) quantity to detect the existence of magnetic in HIC:
ey | o T (eB =0) ~ 157 MeV,

X (eB, Tpc(eB))/X (O,Tpc(0)> . The X is the fluctuation of conserved charges p

along the transition line with HISQ action
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® The 2nd order fluctuations and correlations of B,Q & S are

strongly affected by eB

® R, like quantity could be usetul to detect the existence
of the magnetic field in HIC
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LQCD provides a benchmark for the fluctuations of
conserved charges at thermal equilibrium. For a realistic
comparison with heavy-ion collisions experimental data,
additional effective models are required.

Jun-Hong Liu (CCNU) Strangeness in Quark Matter 2022 _



