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Abstract:  

We investigate the dynamics of a transonic advective accretion flow around a spinning black 

hole in the presence of viscosity. A pseudo-potential is employed to mimic the spacetime of a 

Kerr black hole, and a relativistic equation of state is employed to describe the thermodynamics 

of the accretion disc plasma. The simulation is performed with an upwind Eulerian code, 

modified suitably to incorporate the eigen structure for a spherically coordinate system. The 

initial parameters are chosen from the analytical results of the same system. We examine 

viscously induced shock oscillations for a range of black hole spin parameters. Our results show 

that the frequency range of quasi-periodic oscillations (QPOs) appearing in the power density 

spectrum, strongly depend on the black hole spin. Low-spin systems appears to produce low-

frequency QPOs (1-10 Hz for 10 solar mass black hole), whereas high-spin black holes (≳0.9) 

exhibit QPOs spanning a broad range, from low to high frequencies. We discuss the significance 

of the result. 
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