


Binary Black Hole Mergers

LIGO/Virgo detection of GW150914 confirmed the existence of BBHs. Masses in the Stellar Graveyard

Detected binary black hole (BBH) mergers in the local (z < 1) universe at
a rate of about once per week during 03.

Channels for merger

Field binary origin (i.e., from the evolution of a field binary system
consisting of two massive stars.
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Binary Black Hole Mergers

Binary neutron star merger or BH-NS merger - Enough material to generate
EM radiation.

BBH- No/Low possibility of EM counterparts. 108 T N
BBH mergers in AGN disks occur in the presence of gas and 192 { S gpn e
must always produce some EM radiation, whether detectable or not. B ;
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Simulations

Disks around Binaries and Binaries in Big Disks

300 Binary Orbits
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Binary Black holes in AGN Disks
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Binary Black holes in AGN Disks
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Magnetic tower jets- Nakamura et al. (2006)
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Outflows are location dependent
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Conclusions

Binaries in magnetised accretion disks can generate outflows which clears up a cavity in the disk.

Outflow formation depends on local disk environment.

Outflow activity becomes weaker if BBHs are seeded in outer parts of the disk.
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Shearing box

x— Radial direction (points outward) - W ,//‘
y— Azimuthal direction (along the orbital motion) ¥ e
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Shearing box in Magnetohydrodynamic Framework
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Conclusions, Caveats and Future aspects

Depending upon the initial separation the binaries may not have sufficient time to reach the magnetically
dominated state and the probability of jet formation reduces. So we need a constraint on the initial separation

to do a parametric study.



BBH mass distribution
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_1/5 243/10 174 _-3/4 ,6/5
T = 1.4 x 10% Y505, m'/4r 3/ f9°K]

2 11/20 m>/ —15/8 /
7/10 11/5
p=31510 " a * M16 m, T, g/cm|

Here Tl and p are the mid-plane temperature and density respectively.
M 16| is the accretion rate, in units of 10'%g/s ,| m,|is the mass of the
central accreting object in units of a solar mass, 7| is the radial
location in the disc, in units of 10%cm ,|and f = [1 — (ro/r)"/?]"/* |
where 7| is the inner radius of the disc.

disc = 10° — 10"!|cm [M /M)



