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Galaxy statistics
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Stellar evolution

Spera et al. 2017 MNRAS 470, 4739–4749
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Cosmic birthrate of compact remnants

Rbirth(m∙, t) = ∫ d log ψ ψ
dN(ψ, t)

d log ψdV ∫ d log Z
dp

d log Z
(Z |ψ, t)∫ dm⋆ϕ(m⋆)

dp
dm∙

(m∙ |m⋆, Z)



Birth rate



Merging rate

Rmerge(t) = feff ∫ dm∙ ∫ dtd
dp
dtd

Rbirth(m∙, t − td)



SFR-Chirp mass joint PDF

Mchirp ≡
(m1m2)3/5

(m1 + m2)1/5



Thank you for  
your attention!



Detection rates

d ·N
dz

( > ρ0, z) =
dV

dz(1 + z) ∫ dℳRmerge(ℳ, z)∫
∞

ρ0

dρPρ(ρ |ℳ, z)



Detection rates

d ·N
dz

( > ρ0, z) =
dV

dz(1 + z) ∫ dℳRmerge(ℳ, z)∫
∞

ρ0

dρPρ(ρ |ℳ, z)



Galaxy evolution

Star formation rate

Spheroids Disks

ψ(τ) ∝ τkΘ(τ − τψ) ψ(τ) ∝ e−τ/τψ

Chemical evolution
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Time delay distribution
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