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⊙

NGaiaBH,MW ∼ 6 × 103 ( η
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⊙ ) ( MMW

6.1 × 1010M⊙ ) ( fcluster
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Open clusters form Gaia BHs much 
more efficiently than Gaia NSs.
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The number of Gaia BHs captured by PBHs
• T 

•  

•  

•  

•

NGBH = NPBHnstarσv

NPBH ∼ 2 × 103 ( MDM

2 × 1011M⊙ ) ( MPBH

10M⊙ )
−1

( fPBH

10−3 ) ( fdisk

10−3 ) ( fcorotate

0.1 )
nstar ∼ 2 pc−3 ( Mdisk

6 × 1010M⊙ ) ( Mstar

1M⊙ )
−1

( Rdisk

10kpc )
−2

( hdisk

100pc )
−1

σ = πa2 (1 +
G(MPBH + Mstar)

av2 ) ∼ 5.8 × 10−10 pc2 ( MPBH + Mstar

11M⊙ ) ( a
1au )

−1

( v
50km/s )

−2

NGBH ∼ 1 ( NPBH

2 × 103 ) ( nstar

2pc−3 ) ( σ
5.8 × 10−10pc2 ) ( v

50km/s ) ( T
10Gyr )



No natal kick model
• We reduce NS natal kicks to zero. 

• The formation efficiency of Gaia NSs is still 
comparable to that of Gaia BHs. 

• Moreover, Gaia NSs are formed from primordial 
binaries, not through dynamical capture. 

• No need to consider Gaia NS formation in open 
clusters in this case.
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Fraction of Gaia BBHs

Gaia BHs

Observable 
(long-lived) 
Gaia BBHs

Only ∼ 1 %

Gaia BBH





Formation channel of Gaia NS
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 day P ∼ 1900
e ∼ 0.54

 NS (via CCSN 
w/ 260km/s natal kick)
1.7M⊙

 He star6.8M⊙
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5
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 MS18M⊙

 MS17M⊙

 day P ∼ 2.8
e ∼ 0.0

 MS35M⊙

 MS0.75M⊙

 MS0.75M⊙

 PMS32M⊙
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Common envelope

 MS0.75M⊙  day P ∼ 130
e ∼ 0.96

 day P ∼ 4000
e ∼ 0.16

AIC channel ECSN channel CCSN channel


