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comparable to or larger than that of Pop I with Z = Z⊙ and 0.1 Z⊙, since the major part of a galaxy does not necessarily consist of Pop I stars
with Z = 0.1 Z⊙.

While Dominik et al. (2012) did not take account of the evolution of the SFR, Dominik et al. (2013) adopted a certain model of the
SFR (equation 1 of Dominik et al. 2013) and the metallicity Z evolution (equations 3– 5 of Dominik et al. 2013) to compute the cumulative
redshift distribution of the coalescing compact binaries. They also took into account the lower metal stars such as Pop II and even those with
Z < 10−4 Z⊙, but not completely metal-free stars, Pop III.1 and Pop III.2 stars. The SFR expressed by equation 1 in Dominik et al. (2013) is
completely different from the one shown in Fig. 8 of this paper. In the latter case, the SFR at z = 0 is zero, while in the former case, it is the
present SFR of our Galaxy which is not zero.

In fig. 6 of Dominik et al. (2013), they show the cumulative merger rate as a function of redshift z for different four models which
corresponds to Fig. 10 of this paper. In our Fig. 10, for the second (third) generation gravitational-wave detectors, z ∼ 0.3 (3) is the detection
range, respectively. In fig. 6 of Dominik et al. (2013), information on the detectability is not available, since the chirp mass distribution function
is not available. Assuming it is similar to that in Dominik et al. (2012), the merger rate for the second- and third-generation gravitational-wave
detectors is either higher or lower than that in Fig. 10 of this paper taking into account that the chirp mass of Pop I and Pop II BH–BHs is
smaller than that for Pop III.1 and Pop III.2 BH–BHs. If the detection rate of the coalescing Pop I and Pop II BH–BHs is lower than that of
Pop III, it might be possible to confirm the existence of the massive Pop III stars by detecting gravitational waves from their remnant black
hole and identifying the typical chirp mass ∼30 M⊙ and the cumulative redshift distribution which depends almost only on the cosmological
parameters. On the other hand, if the detection rate of the coalescing Pop I and Pop II BH–BHs is higher, Pop III BH–BHs contribute only
some parts of the gravitational-wave events of BH–BHs. If the detected number is ∼104 for the third-generation detector like ET, we might
select a Pop III BH–BH from its mass and be able to draw the cumulative redshift distribution function to confirm the existence of Pop III
stars. In any case, it is needless to say that there are many undetermined parameters and distribution functions for the Pop III population
synthesis so that more theoretical study on the evolution and initial conditions of Pop III binaries including the SFR is urgent.
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