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Some effects of the strong

magnetic field

* Growing of the chiral condensate
* Vacuum paramagnetic polarization
* Quark electric dipole moment

* Conductivity along the field (magnetic
field turns the vacuum into an
anisotropic conductor)

* Enhancement of the current/charge
fluctuations (CME evidences)



Step 1. TThe action
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Luscher and Weisz (1985), see
also Lepage hep-1at/9607076



Step 2. Monte Carlo for SU(S)

* Heat bath for SU(2)

* Using the standard algorithm for each
subgroup Cabibbo & Marinari (1982)
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* Overrelaxation. Adler (1981)



Step 3. Fermions and Ext. Field

D,.(0) = (1 — A (ATA)‘W)

04

Neuberger overlap operator (1998)
(YT'¥Y)~Tr|I D]

™~

\ re(1,y’ . y*,o,,..]

ArXiv:0907.0494




Chiral Condensate
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Chirall Condensate (MeV)
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Magnetization & Polarization
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<Oy > GeV?, T < T
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Magnetization & Susceptibility

~X(VV¥) =552MeV
ArXiv:hep-ph/0207307
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Viagnetization fluctuations: (1<)
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Spectral fiunction
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Conductivity
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Chiral Magnetic Effect

Reaction

X (defines ¥y)
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Chirality fluctuations
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Current fluctuations: (T'<1ic)
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Thank you for the attention!
and

Have a good time in Hamburg!



Appendix. Testing Monte Carlo
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Appendix. Lattice spacing.
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Appendix. Viagnetization

fiuctuations (1> 1)
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Appendix. Current fluctuations
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