
Simulating electric currents at the end of axion inflation



Work by Lorentz force



Limit of “ideal” MHD

Perfect conductivity
—>  No dissipation

Vacuum, zero conductivity
—>  also no dissipation

t<0  electromagnetic waves
t>0  Alfven waves
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Intermediate conductivity:
—> dissipative losses,
—>  depend on duration        
of transition
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MHD after inflation

Sharma+17

Loss of electric energy
—> Gain of kinetic and 
magnetic energy







Continuous commits (>40,000) since 2001

h index 37



Automatic testing: lowers 
threshold for newcomers

Record for each run







Ambiguity in choices

Electric, magnetic, mixed pictures

All give the same current
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Non-collinear case
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Universality!
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Conclusions

Backreaction quenches gauge field amplification
Homogeneous & inhomogeneous cases now similar
Universal critical conductivity & field strength 
Axion inflation for intergalactic magnetogenesis ruled out
? Large fermion masses?
Dynamical current to be studied further


