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Fundamental Concepts of Black Hole Accretion

• Flow angular momentum < Keplerian value at MS and therefore, 
sub-Keplerian at the inner part of the disc. 

• At the event horizon, radial velocity reaches at speed of light while 
sound speed remains lesser. 

• At large distance, the flow may be at rest while still having some 
temperature (non zero sound speed). 

• Therefore, flow is supersonic at the horizon and subsonic at a large 
distance (Transonic).
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Fundamental Concepts of Black Hole Accretion

• Flow must pass through at least one sonic point and 
presumably more, in presence of even a small angular 
momentum. 

• In presence of multiple sonic points, flow is richer in topological 
properties and may contain dynamically important shock 
waves.
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Background Theory of Accretion Disc 

• Advective accretion process is the competition between gravitational 
force (FGR) and centrifugal force (FCEN).

•  FGR ~ − 1
(r − rg )2 .

•  FCEN ~ 1
r3

•  FGR >> FCEN  at r ~ rg& r ~ ∞. 
•  At intermediate distance
    FGR ~ FCEN
•   u ↓  and ρ ↑ .
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• Slowed down inner part of the disc act as an effective boundary 
layer of BH. 

• Centrifugal barrier triggers the formation of shock.

CENBOL BH 

• When dynamically possible, shock induced global accretion 
solutions are preferred according to the Second Law of 
Thermodynamics.
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We consider a steady, thin, viscous axisymmetric accretion 
flow around a black hole
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Time dependent accretion solution containing shock
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Critical values of viscosity parameter

λ = 1.63
λ = 1.65
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Accretion Solution Containing Oscillating Shock



• Radiative process: Synchrotron Cooling 

• . 

• .

14

Critical viscosity parameter for a magnetically supported 
accretion disc

β =
Pgas
Pmag
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Accretion-ejection solutions

Effective Potential Vanishes  

0⇒
dx
dP
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Estimation of Jet Kinetic Power
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Prediction of Jet Kinetic Power
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Two temperature accretion disk structure
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o  Self-consistently examine the accretion-ejection mechanism around 
rotating black hole. 

o   When dynamically possible, shock solutions is preferred which 
enable outflow production. 

o  Outflows are possible for a wide range of adiabatic index ranging 
from 4/3 to 1.5. 

o  Maximum outflow rate seems to be weakly correlated with the black 
hole spin.  

o  Jet kinetic power is estimated for several galactic sources which are 
in good agreement with the observation. 

Conclusion 


