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e ~10^{-8}

Magnetic field, equipartition: 

e ~ 0.1   (0.3 with heating at magnetic field annihilation)



Magneto-bremsstrahlung spectrum of a black hole of M = 10 Solar M, for a spherically 
symmetric accretion and random magnetic field, at 

The solid lines represent asymptotic dependencies, dashed lines give extrapolations.



Sketch of the magnetic field threading an 
accretion disk.

Shown increase of the field owing 
to flux freezing in the accreting disk matter

At presence of large-scale magnetic field the efficiency of accretion 
is alvays large (0.3-0.5) of the rest mass energyflux 



Self-similar solution for the stationary flow outside 
the symmetry plane



The only physically relevant 
solution: y=1



Accretion disk around BH with large scale  
magnetic field (non-rotating disk)



- Gas constant)

Equation of state

Gas:

Radiation:

Opacity, electron scattering

Krammers opasity: ff+fb:



Turbulent electrical 
conductivity,  analog of 
alpha viscosity 





Magnetically Arrested Disk: an Energetically Efficient Accretion 
Flow 

Ramesh NARAYAN, Igor V. IGUMENSHCHEV,  Marek A. ABRAMOWICZ
PASJ: Publ. Astron. Soc. Japan 55, L69–L72, 2003 December 25

Lucky name for the old model



Numerical simulations of MAD
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MAGNETICALLY ARRESTED DISKS AND THE ORIGIN OF POYNTING JETS: A NUMERICAL STUDY







Quasars and AGN contain supermassive black holes

About  10 HMXR - stellar mass black holes in the 
Galaxy:  microquasars.

Jets are observed in objects with black holes:
collimated ejection from accretion disks. 



Jet in M87:
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MERLIN, 1.647 GHz. 

Middle:

HST(F622W), 6170A. 

Right:

Chandra,  0.1 “

Marshall et al. (2000)



The end


