
�/ THE �CLASSIC� 1988 SLIM DISC MODELS (1)
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Slim Accretion Disks:

Theory and Observational Consequences

Slim accretion disc models describe an opti-
cally thick, geometrically not very thin quasi-
Keplerian accretion �ow onto a black hole. A
considerable part of the energy dissipated in
the disc interior is carried radially with the
�ow instead of being reemitted at the same ra-
dius, as in the standard Shakura and Sunyaev
thin accretion disc model. Slim discs apply to
sub-Eddington, and nearly (or slightly above)
Eddington sources: active galactic nuclei and
galactic X-ray binaries.

They use the α = const
viscosity prescription.

Although nowadays we model the black hole accretion �ows
by super computer GRMHD simulations, slim discs are still
very useful because they are semi-analytic: they provide more
physical insight and are much easier to calculate.
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�/ HOW DOES ACCRETION WORK? (2)
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Ė
)
2
= L12

J̇ = Ṁ j + T
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Shakura-Sunyaev:

T = αP , α = const

Slim discs equations are split into radial and vertical ODEs.
The radial ones express conservation of mass, energy, angular
momentum.
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�/ STRESS FROM GRMHD SIMULATIONS (3)
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State of art GRMHD simulations show that the
Shakura-Sunyaev alpha is not constant.
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�/ NEW ALPHA VISCOSITY PRESCRIPTION (4)
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�/ THE GRMHD SIMULATIONS TEAM (5)
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�/ NO STRESS AT THE HORIZON (6)

T = J̇ − Ṁj

Ṁ =
(
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(
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Ṁ++Ṁ−

T = 2 Ṁ+ Ṁ−(j+−j−)

Ṁ++Ṁ− XX
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�/ INSIDE � OUTSIDE REVERSAL (7)

Abramowicz, Carter, Lasota (1988):
♣Optical Geometry

Abramowicz, Prasanna (1990):
♣Reversal of centrifugal force ♣Reversal of

gyroscope precession ♣Reversal of Rayleigh criterion:
dj/dr < 0 for stability

Anderson, Lemos (1988):
♣Reversal of the direction of angular momentum

transport

Chandrasekhar, Miller (1974); Abramowicz, Miller (1990)
♣Reversal of the ellipticity behaviour of collapsing

Maclaurin spheroids

Abramowicz, Scienti�c American, March 1994
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�/ RADIUS OF GYRATION (8)

Abramowicz, Miller, Stuchlík (1993)
Phys. Rev. D 47, 1440

Abramowicz, Nurowski, Wex, (1995)
Class. Quantum Grav. 12, 1467

ηi = time Killing

ξi = axial Killing

ni = ηi

(ηη)1/2
τ i = ξi

(−ξξ)1/2

Φ = −1
2
ln(ηη) r̃2 = − (ξξ)

(ηη)

ui = γ(ni + vτ i) ak = ui∇iuk

ak = ∇kΦ + (γv)2

r̃
∇kr̃

v = r̃Ω j = r̃2Ω
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�/ OUR ALPHA PRESCRIPTION (9)

Abramowicz, Brandenburg, Horák, Lan£ová,
Miller, Szuszkiewicz Wielgus

α = αH
( 1
r̃2

)
+(ηη)α∞

THE END
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