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Formation channels of binary black holes:

Common 
envelope 

phase

Stable 
mass 

transfer
Chemically 

homogeneous 
evolution

Isolated binary evolution

e.g.
den Heuvel (1976), Tutukov & 
Yungelson (1993), Kalogera et 

al. (2007), Postnov & Yungelson 
(2014), Belczynski et al. (2016), 

Mapelli et al. (2017)

e.g. van den Heuvel et al. 
(2017), Pavlovskii et al. (2017), 

Inayoshi et al. (2017)e.g. Maeder (1987), de Mink
et al. (2009), Mandel & de Mink 
(2016), Marchant et al. (2016)

Pop - III

e.g. Sigurdsson & Hernquist 
(1993), Zwart & McMillan 
(2000), Miller & Lauburg 
(2009), Rodriguez et al. 

(2015), Antonini et al. (2016), 
Mapelli (2016), Askar et al. 

(2017)

Dynamical formation

Globular / open / 
nuclear star 

clusters

AGN-disks
e.g. Inayoshi et al. (2017)

 e.g. Antonini & Perets 
(2012),

Tagawa et al. (2020)
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It all started with Sara Heap...
who told Norbert Langer, who told me... 

and then Carolina came along:



  

He-II ionization in IZw18 (NW region)



  



  

Bonn code



  

There are some WCs...

Brown+02



  

Brankica came along...
The “TWUIN collaboration”



  

PoWR code



  



  



  

3rd paper submitted in 2019...



  

Referee report

● OIV 3818 ??
● CIV 5808  ??
● CIV 7724  ?
● HeII4686 ?

● UV OVI 1037 
● HeII 1640, OVI 2070, also CIV 1550… ????? 

...explain all available observations
from the literature



  



  



  

No one knows if CHE stars exist…

● GW (-emitting compact object) progenitors
● lGRB progenitors
● supernova Ib/c
● … 

direct observations missing!!

Basically looking for the parent stars of 
Gravitational Waves...



  

What to do if you don’t know stg?



  

What to do if you don’t know stg?

● ASK FOR HELP



Frank Tramper (CSIC-INTA, Spain / KU Leuven)

Miriam Garcia (CSIC-INTA, Spain)

Brankica Kubátová (ASU CAS, Prague)

Carolina Kehrig (IAA/CSIC, Spain / MCTIC Brazil)

Jiří Kubát (ASU CAS, Prague)

Jiří Krtička (Masaryk Uni, Brno)

Andreas A.C. Sander (Uni Heidelberg, Germany)
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Conclusions...

• Available observations cannot exclude
chem.hom. GW progenitors in I Zw 18 !

• Proving them though?
• I Zw 18 is in Ursa Major... Northern Hemisphere!→MUSE
• OVI-3818 could be a sign-post (of WO stars,

confirming our theory)→ KECK!

• do the same for other starburst/dwarf galaxies ...

• do the same for high-z galaxies (JWST) ...

Szécsi+25, A&A (in press), arXiv:2506.21442
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