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Stellar-mass binary black holes: Inspirals and their detection
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Abstract: According to stellar evolution theory, a massive star will eventually become a compact object
such as a neutron star or a black hole. On the other hand, local density fluctuations in the early Universe
could also form primordial black holes of stellar mass. Since the dawn of the Universe, stellar-mass
black holes (SBHs) can come together to form binaries through mechanisms such as coevolution and dy-
namical processes. Before ground-based gravitational wave (GW) detectors made their first successful
detections, the masses of SBHs had been measured by electromagnetic waves only, and never exceeded
around 15 solar masses. The LIGO/Virgo detection of GWs from binary SBH mergers has drawn the atten-
tion of many scientists, in particular, the GW signals resulting from the inspirals of binary SBHs should

be detectable by space-borne GW detectors. Based on the number of GW events detected by ground-
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based detectors, it is expected that TianQin will be able to detect a few to dozens of GW events related to

inspirals of binary SBHs. Given the long expected duration for each inspiral event, such signals can help

measure parameters including the expected merger time (down to ~1 second) and the exact location of

the SBH (down to 1 square degree). The inspiral through merging of binary SBHs will provide excellent

astrophysical probes for multi-frequency GW observations.
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Fig. 4 Estimation precision distribution of different parameters
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