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(A) Seed fields areproduced during epoch of galaxy
formation, or ejected by first supernovaeor active
galactic nuclei.

(A) Seed field might originate from much earlier epoch
of theUniverseexpansion: inflation epoch, phase
transitions in radiation epoch.

Weconsider a second scenario

Astrophysical origin (A) vs Cosmological one (B)



Bounds on cosmological magnetic fields (tnow)



Maxwell equations for hypercharge fields EY and
BY in hot plasma at T >> TEW



Hypermagnetic fields & Baryon asymmetry



Hypermagnetic fields & Baryon asymmetry at EWPT



Kinetic equations for leptons



Le(η)=(ne - n
�
)/s ≈ T3 ξ e(η)/6s

Lepton asymmetry evolution



Hypermagnetic helicity density evolution at
TRL ≥ T ≥ TEW



Arbitrary helicity density
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Right electron asymmetry, 
ξ eR(T)=µ eR/T,    TRL ≥ T ≥ TEW

Left panel: ξeR( η 0)=10-10,     Right panel: ξeR( η 0)=10-4



Left electron asymmetry before EWPT, 
TRL ≥ T ≥ TEW



Hypermagnetic helicity density, 
monochromatic spectrum,  h=hY(k0,η)/hY(k0,η0)



Right lepton asymmetry evolution
for arbitrary helicity and samekmax



Right leptonsevolution
for arbitrary helicity and sameq



Hypermagnetic helicity density, 
continuous spectrum, 0 ≤ k ≤ kmax

hY(k,η0)=C1kn,  n ≥ 3



Baryon Asymmetry of Universe
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Kazantsev spectrum



Batchelor spectrum



• The right electron asymmetry (ξeR) rises soon down to
TEW from a negligible initial valueat T»TEW  up to
ξeR~10–4 at T≤ TEW . This happens due to theAbelian
anomaly.

• This provides both theα2 dynamo for BY and baryon
asymmetry growth since fermion number sits in
hypercharge fields.

• The initial Maxwellian field B=BYcosθ W can bea 
seed field for galactic magnetic fields.

Summary



Thank you!


