
  

A wide star-black-hole binary 
system from radial-velocity

measurements

●  LAMOST, GTC/OSIRIS, Keck/HIRES
►LB-1: (m

v  
= 11.5 mag - periodic radial-velocity         

    variation)

Spectra:
 ► stellar absorption lines 
 ► a broad Hα emission line 
 ► interstellar absorption lines



  



  

They suggest...

● B-type star 

Metallicity  = (1.2 ± 0.2) Z☼ (Si II/Mg II)

TLUSTY model:                                MB = 8.2(+0.9/-1.2)M☼

Teff = 18,100 ± 820 K                         RB = 9 ± 2 R☼  

Logg = 3.45 ± 0.15                             t = 35(+13/-7)Myr

                                                           

D = 4.23 ± 0.24 kpc

E(B-V) = 0.55 ± 0.03 mag

Stellar Models

Obs.SED vs model SED



  



  

● P = 78.9 ± 0.3 d

● From fig.2:  KB = 52.8 ± 0.7km s-1,  VOB = 28.7 ± 0.5 km s-1,  

e = 0.03 ± 0.01

● Kepler's 3rd law: PKB
3/2πG = MBH

3/(MB+MBH)2sin3i

PKB
3/2πG = (1.20 ± 0.05) M☼

Given the MB  min Mcomp =  6.3 M☼ for i=90°  

If it was a main-sequence star it could be seen  Black Hole (BH)

Hα emission: gaseous Keplerian disk

1. Around  B-star?

2. Around  binary system?

3. Around BH ?



  

1. It does not trace the motion of the B star.

2. V << 240 km s-1

3. That's the case!

From fig. 2

- Kα = 6.4 ± 0.8 km s-1

- Vα = 28.9 ± 0.6 km s-1

- MBH/MB = KB/Kα MBH = 68(+11/-13)M☼ 

  i=15°-18°



  

What it can be ….

● Individual stellar progenitor scenario

A 70 M☼ BH in low metallicity 

environments (< 0.2 Z☼).

However B-star has solar 

metallicity =>MBH ≤  25 M☼ 

except if reduce mass-loss 

rate and turn off pair-

instability pulsations.



  

● Capture

-LB-1 triple system: B-star (outermost) and BH – star≥60M☼

-LB-1 triple system:  2 BH (~ 35 M☼)

In those cases the LB-1's orbit wouldn't have been 
circularized by now.

Co-evolving binary

 - fallback supernova and direct BH formation

  Belczynski et al., 2019

● No X-ray detection (Chandra):  Lx ≥ 2 × 1031  erg·s−1)
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