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Chiral magnetic effect
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See recent reviews e.g.

D.E. Kharzeev and J. Liao, Nature Rev. Phys. 3(2021)55
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Axial Ul anomaly at zero magnetic fields

LQCD results for Nf=2+1 QCD with HISQ fermions
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Chlr al hmlt HTD, S.-T. Li, A. Tomiya, S. Mukherjee, X.-D. Wang, Y. Zhang, PRL 126 (2021) 082001
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Whether imprints of a strong magnetic field exist
in the final stage of heavy-1on collisions?
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[sospin symmetry breaking at ¢eB70 manifested
in chiral condensates
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See also in e.g. Bali et al., Phys.Rev.D86(2012)071502
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Fluctuations of net baryon number(B), electric charge (Q) and strangeness (S)

Allton et al., Phys.Rev. D66 (2002) 074507

¢ Tay\Or eXpaﬂSiOﬂ of the QCD PIressSUre.  gavais Gupta et al, Phys.Rev. D68 (2003) 034506

71 = g W EC Vi) = 32 g (7) (7)) (F)

¢ Taylor expansion coefficients at u=0 are computable in LQCD
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¢ At eB=/=0 a lot more need to be explored

HRG: G. Kadam et al., JPG 47 (2020) 125106, Ferreira et al., PRD 98(2018)034003, Fukushima and Hidaka, PRLi17 (2016)102301

Bhattacharyya et al., EPL115§(2016)62003
PNJL: W.-J. Fu, Phys. Rev. D 88 (2013) 014009 6 /16



Net baryon number and electric charge fluctuations at 1=145 MeV
at the physical point

N¢=2+1 Lattice QCD, M_(eB = 0) = 135 MeV
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HTD, J.-B. Gu, A. Kumar, S.-T. Li, J.-H. Liu, arXiv:2312.08860
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Baryon electric charge correlation at 1=145 MeV
at the physical point
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QCD transition temperature 1n nonzero magnetic fields
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Ratio X(eB)/ X(eB=0) tfor 2nd order diagonal fluctuations

along the transition line
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Uo/ ug 1n ditterent collision systems
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Uo/ ug 1n ditterent collision systems

Holks = q; + qsug + O(ug)
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Negligible next-to-leading order correction
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Lattice QCD ws. eftective theory & model studies
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Both above two results are inconsistent with LQCD results!
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Lattice QCD v.s. experiments
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Lattice QCD v.s. experiments
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Summary

¢ A first lattice QCD computation of fluctuations of B, Q at the physical point
in nonzero magnetic fields

¢ QCD baselines for eftective theories and model studies

¢ Probes to detect imprints of magnetic fields in HIC: )(EQ measured from

proxy and pq/ug obtained from thermal fits to particle yields in HIC
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Continuum extrapolation v.s. continuum estimate
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Magnetic field created 1n the early stage of HIC
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t=0: RHIC: eB ~ 5M?; LHC:eB ~ 70M?

Skokov, Illarionov and V. Toneev, IJMPA 24 (2009) 5925 19/16



Difterence to electromagnetic conductivity at eB=0
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