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Gravitational Waves from Binary Black
Hole Remnants of First Stars

Tomoya KINUGAWA

Institute for Cosmic Ray Research, University of
Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba
277-8582, Japan

Abstract: Using our binary population synthesis code,
we found that the typical chirp mass of binary black
holes (BH-BHs) whose origin is the first star (Pop
IID) is ~30 M@ with the total mass of 60 M@ so that
the inspiral chirp signal as well as quasi normal mode
(QNM) of the merging black hole are interesting tar-
gets of LIGO, VIRGO and KAGRA. The detection rate
of the coalescing Pop IIT BH-BHs is ~180 events/yr
(SER,/ (10~ *° Me/yr/Mpc®)) « [fo/ (1+£,)1/0.33) -

Errg, in our standard model where SFR,, fi, and Erry,
are the peak value of assuming Pop III star formation
rate, the binary fraction and the systematic error with
Errys=1 for our standard model, respectively. Fur-
thermore, We found that the chirp mass has a peak at
30 M@ in most of parameters and initial distribution
functions. This result predicted the gravitational wave
events like GW150914 and LIGO paper said ‘recently
predicted BBH total masses agree astonishingly well
with GW150914 and can have sufficiently long merger
times to occur in the nearby universe (Kinugawa et
al,, 2014)". Thus, there is a good chance to check indi-
rectly the existence of Pop III massive stars by gravita-
tional waves.
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