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Figure 7. The same as Fig. 6, but for distribution of the chirp mass (Mchirp = (M1M2)3/5/(M1 + M2)1/5).

fractions of Pop III binaries are separated further away by ejecting some fraction of the mass from the system when the SN explosion occurs
in the secondary.

Thirdly, apart from the previous two cases, the number of coalescing BH–BHs in Model III.s is much larger than that in Model I.h
(Table 3). The reason is as follows. First, Pop III binaries which evolve into BH–BH binaries lose little mass from the system before the
black hole formation and the resultant BH–BHs typically become more massive than the Pop I cases (see Figs 6 and 7). Since the coalesce
time due to the emission of the gravitational wave is proportional to (M1M2Mtotal)−1 (equation 79), even BH–BHs with larger separations
can merge within 15 Gyr for the Pop III cases. Secondly, large fraction of Pop III binaries which evolve into BH–BHs avoid the CE phase,
where the separation is decreased and even core-merger occurs before the compact binary formation. While Pop I binaries with small orbital
separations merge before the compact binary formation, Pop III binaries do not suffer from such merging even with small orbital separations.
Thus, the number of the coalescing Pop III BH–BHs is much larger than that of Pop I case.

(2) Different initial mass range

Finally, we briefly mention the results of Model I.l, which are basically the same as Model I.h. Comparing the third and fourth rows of Table 2,
we find that the number of compact binaries formed in Model I.l is ∼3 per cent of that in Model I.h for each compact binary. This is consistent
with the ratio of the number of massive stars which form compact objects in 10 M⊙ ≤ M1 ≤ 100 M⊙ to that of 1 M⊙ ≤ M1 ≤ 100 M⊙
(∼4 per cent). Moreover, the ratio of the number of coalescing compact binaries to the total number of compact binaries is the same in both
models for each compact binary: ∼30 per cent for NS–NSs, ∼4 per cent for NS–BHs and ∼4 per cent for BH–BHs (Tables 2 and 3). It should
also be noted that despite the small number of massive stars, the number of coalescing NS–NSs in Model I.l is larger than or comparable to
that in Model III.s.
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