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Abstract
Binary systems in gaseous environments may evolve more quickly than via gravitational wave 
(GW) radiation alone. In these environments, the merger of binary black holes (BBHs) may be 
accompanied by electromagnetic emission. The disks of active galactic nuclei  (AGN), in 
particular, readily trap and assemble stellar-mass BBHs.  Drag forces and accretion rates dictate 
how these systems are transformed due to the gas. Here, we describe the results of 
three-dimensional hydrodynamic simulations of binaries embedded in Bondi-Hoyle-Lyttleton 
flows.  The simulations indicate that a binary's center-of-mass motion is slowed over a shorter 
timescale than the pair inspirals or accretes and that the timescale for orbital inspiral is 
proportional to the semi-major axis to the 0.19 power. This positive scaling implies that gaseous 
drag forces can drive binaries either to coalescence or to the critical separation at which GW 
radiation dominates their further evolution. 
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Hydrodynamical Simulations & Results
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�  3D Cartesian simulations with  
    AMR using the FLASH code.

�  Active sink particles of equal 
    mass initialized in circular orbit
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Application to Astrophysical Binaries
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