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@ Analytical efforts ----- Mean field results: MC
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@ Analytical efforts for IMC ---- Beyond mean field
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r@ B influence the quark-quark interaction

(1) magnetic inhibition: feedback from neutral pion to quarks
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’@ feeddown from pion G(eB)
NJL model beyond mean field
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'@ Physical case eB VS G

Effective Coupling
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;@ Analytical efforts for IMC
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r@ B influence the quark-gluon interaction

(5) eB-dependent interaction between Polyakov loop and quarks
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"@ Analytical efforts for IMC

L=

(6) sphalerons & instantons :chirality imbalance, U, (1) anomaly

, PRD88, 054009 (2013); Fukushima PRDS81, 114031 (2010);
Mao et.al JPS Conf. Proc. 20, 011009 (2017):Zhou, Mao, arXiv:2025. XXXXX.
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;@ Analytical efforts for IMC multi-factors

(1) magnetic inhibition: feedback from pion to quarks

(2) thermo-magnetic effect: fluctuations @(P)QM

(3) weakening (eB dependence) of coupling between quarks

(4) quark anomalous magnetic moment

(5) eB-dependent interaction between Polyakov loop and quarks
(6) sphalerons & instantons :chirality imbalance, U ,(1) anomaly
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@ What is the influence of IMC to QCD matter

Answer: IMC leads to no qualitative difference,
but causes quantitative changes.
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,@ introducing IMC: G(eB), T (eB)
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g Mass spectra of meson @ eB

(P)NJL model beyond mean field
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(1)Quarks: mean field ____, . ,Q

(2)Mesons: RPA resummation (quantum fluctuation)

S.J. Mao and Y.X. Wange, PRD96, 034004(2017); L.Y. Li and S.J. Mao, PRD108, 054001(2023); J.Mei, T.Xia, S.J. Mao, PRD107,074018(2023); arXiv: 2025.XXXXX
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3 » Mott transition of meson @ eB
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@ Mass spectra of meson @ eB
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@ Electric Catalysis (EC)
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@E field needs more attention.
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@ Electric Catalysis (EC)
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& Electric susceptibility

LQCD electric susceptibility

Schwinger mechanism:
quark pair production???
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Electric field effect on QCD matter is under progress.



Q summary and outlook

> Not a single factor can explain IMC effect
> x.;”” and mesons do not relay on IMC effect too much.
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