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‘Enhanced viscosity is accompanied by an enhanced 
magnetic diffusivity, which acts to prevent the 

buildup of a significant large-scale field’
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Gabuzda and collaborators

“There are currently 27 reports of 
monotonic RM gradients with 
significances >3σ in the literature, 
of which 20 are CW (1% probability 
that this came about by chance!)”

The electric current flows mostly 
toward the origin of the jet

‘Battery’?



Gabuzda, Contopoulos, Kazanas, Christodoulou

“The largest electric current in the 
Universe” flows away from the 
origin of the jet (Kronberg et al. 13)

Centaurus A 3C303

‘Battery’?
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Radiation dynamics

Koutsantoniou & Contopoulos 2014, 15
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Contopoulos & Kazanas 1998
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• Significant? Probably yes

• Organized? Probably yes (but hard to see)

• Origin? Battery at the inner edge of the accretion disk
(one polarity is held around the central black hole, the 
other diffuses outward). Generates naturally a core-jet/
sheath/disk-wind structure

• Axial field? || Ω in the jet. Closes outside

• Axial electric current (toroidal field)? Towards the 
origin of the jet. Closes along the surface of the jet

The magnetic field in the jet:
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