SPH Simulations of Spherical Bondi Accretion:
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Our motivation is to numerically test the assumption of Black Hole (BH) accretion (that the central massive BH of a galaxy
accretes mass at the Bondi-Hoyle accretion rate, with ad-hoc choice of parameters), made in many previous galaxy 5 m’

formation studies including AGN feedback. We perform simulations of a spherical distribution of gas, within the radius Danle' Proga’ Kentaro Naga Ine
range 0.1 - 200 pc, accreting onto a central supermassive BH (the Bondi problem), using the 3D Smoothed Particle

Hydrodynamics code Gadget. In our simulations we study the radial distribution of various gas properties (density, Department of Physics & Astronomy, UNIVERSITY OF NEVADA LAS VEGAS
velocity, temperature, Mach number). We compute the central mass inflow rate at the inner boundary (0.1 pc), and

investigate how different gas properties (initial density and velocity profiles) and computational parameters (simulation University Of Nevada, Las Vegas, NV, USA.
outer boundary, particle humber) affect the central inflow. Radiative processes (namely heating by a central X-ray
corona and gas cooling) have been included in our simulations. We study the thermal history of accreting gas, and
identify the contribution of radiative and adiabatic terms in shaping the gas properties. We find that the current
implementation of artificial viscosity in the Gadget code causes unwanted extra heating near the inner radius.
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Adding Extra Physics : Radiative Heating & Cooling

e Spherical X-ray corona around central BH [2, 4, 7]

e Optically thin gas

e Compton heating-cooling

e X-ray photoionization heating - recombination cooling
e Bremsstrahlung & line cooling
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Fig. 2 --- Mass inflow rate at inner radius. Bondi accretion rate is reproduced within limited
time domain (for 4 x 104 yrs).
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1051 > Issue: Mass loss due to outflow of particles at the outer boundary [Fig. 1]

104:_ ) | < Radiative heating & cooling has been incorporated in the code [Fig. 3]

o T T T T o » Gas follows spherically-symmetric [Fig. 4], nearly steady-state [Fig. 5] Bondi accretion
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Fig. 3 --- Evolution of radial temperature profile of gas, : / 2
[Figs. 3, 4], preventing attempts to study radiative feedback accurately

overplotted with theoretical predictions.
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