
    
      Fig. 3. 
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        TULIPS diagram (Laplace 2022) of the nuclear energy generation rate ϵnuc at the end of core oxygen burning (central oxygen mass fraction < 10−4). Shown are the interiors of a single star of Mini = 20 M⊙ (bottom), an early Case B accretor model of Mini = 20 M⊙ and facc = 0.1 (top left), and an early Case B accretor model of Mini = 23 M⊙ and facc = 1.0 (top right). The three models have a similar CO core masses of MCO = 5.62 M⊙, 5.64 M⊙, and 5.89 M⊙, respectively. The facc = 0.1 accretor model is a CSG while the facc = 1.0 model is a BSG, which can be recognised by the strong hydrogen-shell burning that drives a thick convection zone (not indicated here for clarity, but cf. Figs. 2 and A.5).

      

    

  
    
      Fig. 5. 
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        CO core masses MCO at core collapse as a function of the initial mass Mini for Case A (panel a), Case B (panel b), and Case C (panel c) accretors. Colours show the accretion fraction facc of the models, and single stars are shown in blue squares for comparison in panel a. Panels b and c show the difference in MCO relative to the corresponding single-star core masses. To guide the eye, data points for facc = 0.1 (mostly CSGs) and 2.0 (BSGs) are connected by dashed lines and highlighted.

      

    

  
    
      Fig. 7. 
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        Similar to Fig. 5 but showing the central carbon mass fraction at the end of core helium burning XC as a function of the CO core mass MCO.

      

    

  
    
      Fig. 10. 
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        Core-mass–luminosity relation (panel a) and the relationship between the effective temperature and the average hydrogen mass fraction in the envelope (panel b) of single stars and Cases A–C accretors at core collapse. In the core-mass–luminosity relation, only CSG Cases B and C accretors are shown as the BSG accretors with their thick hydrogen-burning shell follow a different mass-luminosity relation (see main text and Fig. 11). The dashed black curve in panel a is the fit of the core-mass–luminosity relation from Temaj et al. (2024).

      

    

  
    
      Fig. 11. 
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        Envelope mass-luminosity relation (panel a) and H-envelope base temperature-effective temperature relation (panel b) for Case B accretors. Single stars are shown for comparison and models with an average hydrogen mass fraction in their envelopes of ⟨Xenv⟩cc < 0.4 are marked. These stars may appear as BSGs at core collapse but their hot Teff, cc is due to the low hydrogen content in their envelopes and not due to a thick convective hydrogen burning shell. Power-law fits are added and the dotted lines in panel b indicate log Teff, cc/K = 3.9 and the transition base temperature at [image: equation] where we find the BSG solutions. Cases B-e and B-l refer to early and late Case B accretors, respectively.

      

    

  
    
      Fig. 12. 
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        Black-hole and neutron-star masses of Case A (panels a, d), Case B (panels b, e), and Case C (panels d, f) accretors as a function of the final CO core mass MCO. The bottom row is a zoom into the NS-mass regime. The NS and BH masses of the single-star models are shown for comparison and accretor models with facc = 0.25, 0.75, and 2.00 are connected by lines to guide the eye. Systems likely experiencing SN fallback are marked by grey boxes and models that should have experienced LBV-like mass loss are indicated by crosses (cf. Sect. 2.1).

      

    

  
    
      Fig. 13. 
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        Gravitational neutron star mass MNS, grav as a function of the central specific entropy sc of the progenitor stars for Case A (panel a), Case B (panel b), and Case C (panel c) accretion. The dashed black line is the exponential fit to the neutron star masses of single stars computed for different convective boundary mixing found by Temaj et al. (2024).

      

    

  
    
      Fig. 14. 
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        Same as Figs. 6 and 12 but showing the SN ejecta mass Mej. Models marked by crosses (i.e. also those with the highest SN ejecta mass) are expected to have experienced LBV-like mass loss such that these ejecta masses are upper limits.

      

    

  
    
      Fig. 15. 
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        Same as Fig. 1 but for the initial 30 M⊙ stars. The dashed black line is the Humphreys–Davidson limit (Humphreys & Davidson 1979). Cross symbols indicate models that may experience enhanced, LBV-like mass loss and may thus rather explode at hotter effective temperatures as stripped-envelope SNe of Type Ib/c. Plus symbols are separated by Δt = 5 × 104 yr.

      

    

  
    
      Fig. 16. 
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        Maximum BH and SN ejecta mass of single stars and accretors with facc ≤ 1.0 and facc ≤ 2.0 as a function of the maximum time spent in the LBV region of the HR diagram. The grey-shaded region indicates models for which we expect significant LBV-like mass loss such that the maximum BH and SN ejecta masses should be considered upper limits.

      

    

  
    
      Fig. A.4. 
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        Similar to Fig. A.3, but showing the time [image: equation] spend as BSGs at log Teff/K > 3.9 during core helium burning of our Case A and B accretors in the Mini–facc plane (cf. Table A.1). By definition, Case C accretors have finished core helium burning before the accretion event and are thus not shown here. The core-helium-burning BSG lifetimes [image: equation] naturally scale with the total mass of stars (lower mass stars having longer lifetimes) and Case B-e accretors are more easily converted into long-lived BSGs as described in the main text (see Sect. 3.1).

      

    

  
    
      Fig. A.7. 
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        Same as Fig. 7 but as a function of the initial mass Mini.
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