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&) Inverse Magnetic Catalysis (IMC)
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@ Analytical efforts for IMC ---- Beyond mean field

(1) magnetic inhibition: feedback from neutral pion to quarks
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PRD94.036007(2016); PRD97.011501(2018); Mei, Mao, Huang et al., PRD110, 034024(2024).

(2) thermo-magnetic effect: fluctuations @ (P)QM 10——— _ G(eB)
Kamikado et al. , JHEP 03,009(2014); Ayala et al. PRD90,036001(2014); 0.9 e
Qllal‘kS PRD89,116017(2014); PRD92,096011(2015); EPJA 57, 234(2021). 0.8 To(eB) -
(3) weakening (eB dependence) of coupling between quarks g; i
Farias et al. , PRC 90, 025203 (2014); Ferreira et al. , PRD89,116011(2014); PRD&9, 0'5
036006(2014); PRD89,016002(2014); PRD89, 056013(2014); Mueller et al. ol K (eB)
PRD91,116010(2015); Braun et al. , PLB755, 265(2016); Mao.arXiv:2406.13531. | T

(4) quark anomalous magnetic moment: eB/n?
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(5) eB-dependent interaction between Polyakov loop and quarks
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@ What is the influence of eB to QCD matter (i

»mass spectra of mesons

»fluctuations and correlations of quark system
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Mass spectra of meson @ eB

(P)NJL model beyond mean field B=©.0.5
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(1)Quarks: mean field ____, . ,Q

(2)Mesons: RPA resummation (quantum fluctuation)
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quark propagator under external magnetic field
---- Ritus propagator
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Mesons: RPA resummation

meson Dy (x,2) =2G6(x—z) —I—/d4y2GHM(x,y)DM(y,Z),
propagator:

My (x, y) = iTr [, S(x, y)CaS(y, X))

spectral function

with the neutral meson vertex
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> neutral mesons K, 7wy, 1,1



Spectral function of 7, @ eB
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Spectral function of 7, @ eB =0
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@ KO: Ty, N, n, mesons @ eB ﬂ:O
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@ Ky, my, 1,1 with IMC u=0
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Spectral function of 7, @ eB T=0
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» charged mesons 7",K"
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charged pion and kaon@ eB n=0

spectral function Landau levels
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@ What is the influence of eB to QCD matter (X

»mass spectra of mesons

»fluctuations and correlations of quark system



@ fluctuations and correlations with/without IMC
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@ introducing IMC: G(eB), T,(eB)
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<4 correlations with IMC
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Q summary and outlook
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@E field needs more attention.
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& Electric susceptibility

LQCD electric susceptibility

Schwinger mechanism:
quark pair production???
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G.Endroedi, G. Marko, PRD109, 034506(2024)

Electric field effect on QCD matter is under progress.
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