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A significant number of stellar-mass black-hole (BH) binaries may merge in galactic nuclei or in the surround-
ing gas disks. With purposed space-borne gravitational-wave observatories, we may use such a binary as a
signal carrier to probe modulations induced by a central supermassive BH (SMBH), which further allows us
to place constraints on the SMBH’s properties. We show in particular the de Sitter precession of the inner
stellar-mass binary’s orbital angular momentum (AM) around the AM of the outer orbit will be detectable if
the precession period is comparable to the duration of observation, typically a few years. Once detected, the
precession can be combined with the Doppler shift arising from the outer orbital motion to determine the
mass of the SMBH and the outer orbital separation individually and each with percent-level accuracy.

Primary authors: Dr YU, Hang (California Institute of Technology); Prof. CHEN, Yanbei (California Institute
of Technology)

Presenter: Dr YU, Hang (California Institute of Technology)

Session Classification: Mid-Frequency GravitationalWaves (0.1-10 Hz): Sources and DetectionMeth-
ods

Track Classification: Gravitational Waves: Mid-frequency Gravitational Waves (0.1-10 Hz): Sources
and Detection Methods


