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Abstract. Black hole binaries form after major galaxy mergers, but their fate is unclear as
hardening due to stars gets inefficient at sub-parsec distances. We model an alternative scenario
in which the merger is driven by the interaction of the binary with the surrounding gas. †
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For the expected masses, the disc will be gravitationally unstable and develop spiral
structure, transporting out the angular momentum of the binary and making it shrink.
Scaling our results analytically, we find that decay due to gas can be faster than that due
to stars for separations below 0.01–0.1 pc. The minimum merger time-scale is shorter
than the Hubble time for binaries with M < 107M� (Cuadra et al. 2009).

The orbit of the binary does not only shrink – it will also become eccentric, tending to
e ≈ 0.6. This is simply due to the instantaneous gravitational interaction of the secondary
black hole with the wake it drives in the inner part of the disc. The eccentricity increases
the variability of the accretion onto the black holes (Roedig et al. 2011).

For massive discs, cooling conditions could produce their fragmentation and star forma-
tion. We are currently investigating the fate of binaries within such systems. Preliminary
results show a slower decay rate than in the gaseous case, and an interesting enhancement
in the rate of stellar tidal disruptions (Amaro-Seoane, Brem & Cuadra, ApJ submitted).

Figure 1. Left: Surface density evolution of the disc around the binary. The spiral pattern that
develops transfers out the binary angular momentum. Middle: Binary eccentricity evolution due
to the disc. This process makes the binary approach e ≈ 0.6. Right: Star-forming circumbinary
disc. The newly formed stars scatter with the binary, exchanging energy and angular momentum.
A relatively large number of stars get tidally disrupted.
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