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Cygnus A radio galaxy

(Blandford, Meier & Readhead 2017)



The initial set-up
* black hole in vacuum * magnetic
field - plasma far away

Radius (pc

Accretion / flow

(Bondi 1952; Silich et al. 2008)



Magnetized rotating black hole

Kerr metric describing the geometry ol the .\;mn'tilllc' around the rotating black hole is ¢'N|)!c'.\~l‘|l
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in Bover-Lindquist coordinates " = (t, r, 8, p) as follows (Misner et al. 1973):
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\-"'r.\l"' —a*, Rotation of the black hole is measured by the spin parameter a € (=M, M), Here we

only consider @ > 0 without the loss of generality,

(Kerr 1963)




Magnetized rotating black hole
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An axisymmelric case: (a) a = 0 (a static black hole), and (b) a = A (a maximally rotating

black hole).

(Wald 1974; Bicak & Karas 1989)



We employ the test-field solution of Maxwell's equations for a weakly magnetized Kerr black hole
immersed in an asvmptotically uniform magnetic field specified by the component B. parallel to the
spin axis and the perpendicular component £,. The electromagnetic vector potential A, is given as

follows l“tll‘ & Janis MAHY)
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where ¢ denotes the azimuthal coordinate of Kerr ingoing coordinates, which is expressed in Bover

Lindquist coordinates as follows:
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logiap. tan = 2.8004e 4+ 01
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[n this contribution we show an example of an equatorial outflow driven
by a large scale magnetic field. We initiate our computations with an axially
svmmetric configuration of a uniform (Wald) magnetic field aligned with

the common rotation axis of the black hole and the accretion disk. For
the fluid distribution we assume a spherically symmetric (Bondi) accretion

flow infalling initially onto the black hole from a large distance, r > R..
Then we evolve the initial configuration in the force-free limit of a perfectly
conducting fluid.

We observe how the magnetic lines of force start accreting with the
plasma while an equatorial intermittent outflow develops and goes on eject-
ing some material away from the black hole.




