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Binary Black Hole Merger and Retrograde Accretion
onto Black Hole

YAN Wei-chen, ZHAO Tian-yu, CAO Zhou-jian

(The Department of Astronomy, Beijing Normal University, Betjing 100875, China)

Abstract: Black holes are objects predicted by general relativity theory. Black holes are
also the central engines of many astronomical phenomena, including quasars, active galactic
nuclei, jets, accretion disks and so on. General relativity indicates that black holes in the
universe can be described by two parameters: mass and spin. Compared with the measure-
ment of black hole’s mass, spin measurement is more difficult. However, the direction of
spin is closely related to many astronomical phenomena. If the spin of a black hole coincides
with the rotation direction of the accretion disk, a positive accretion disk will be formed;
if the spin of a black hole is opposite to the rotation direction of the accretion disk, a re-
verse accretion astronomical phenomenon will be formed. The continuum spectrum fitting
method and the ferrography method are widely used in the spin measurement for black holes.
No plausible candidates for the reverse accretion disk have been found by these methods.
However, recent studies have identified potential candidates for reverse accretion disks based
on the analysis of the relationship between the responsivity weighted radius of the broad
line region and optical luminosity (R — L relation). In this paper, a physical mechanism

of reverse accretion disks formation is proposed based on the physical picture of the black
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hole mergers. And we have calculated the relative formation rates of reverse accretion disks.
Interestingly, we find a quantitative relationship between the mass ratio distribution of su-
permassive binary black hole systems and the formation rate of quasar retrograde accretion
disks. This quantitative relationship can be tested by future gravitational wave detection

through space-based detectors and retrograde accretion disk detection.

Key words: binary black hole merger; numerical relativity; retrograde accretion
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