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Left panel: evolution of the surface equatorial velocities during the MS phase. The mass sequence is increasing from the black bottom line (1.7 M⊙) to the upper magenta line (120 M⊙). Right panel: evolution of the ratio Ω/Ωcrit for the same models.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Mass-loss rates (left panel) and Eddington parameter Γes (right panel) as a function of time to core collapse for selected rotating models (9, 15, 25, 40, 60, 85 and 120 M⊙). The labels indicate the initial mass.
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Structure of rotating models in advanced phases of the evolution for initial masses 120 M⊙ (top left; end of C-burning phase), 20 M⊙ (top right; end of C-burning phase), 7 M⊙ (bottom left; early AGB phase), and 2.5 M⊙ (bottom right; early AGB phase). We show three panels for each initial mass. Top panel: chemical structure as a function of the Lagrangian mass coordinate M(r), with the mass fractions of H (black solid line), He (black dashed), 12C (red long dashed), 14N (green solid), 16O (blue dot-dashed), 20Ne (magenta dot-long dashed), 22Ne (magenta short-long dashed), and 24Mg (black short-long dashed). Middle panel: radius as a function of the Lagrangian mass coordinate. We also indicate the location of the maximum energy production of the He- and H-burning shells. Lower panel: variation of the angular velocity as a function of the Lagrangian mass coordinate, with the labels indicating the ratio of the angular velocity to the critical velocity at selected positions.



    

  
    
      Fig. 10. 
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Absolute value of the convective core mass as a function of age during the core H-burning phase (left panels) and fractional mass of the convective core as a function of hydrogen mass fraction at the center (right panels). Top panels: 60 M⊙ model. Bottom panels: 1.7 M⊙ model.



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
Variation of the diffusion coefficients Dshear and Deff as a function of the Lagrangian mass, normalized to the total mass of rotating 7 M⊙ models at two different metallicities. Both models have a mass fraction of hydrogen in their core equal to 0.4, i.e., they are both in the middle of the core H-burning phase.



    

  
    
      Fig. 12. 
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Ratio between the lifetimes of rotating and nonrotating Geneva stellar evolution models for different metallicity grids (solid lines). The dotted lines show the ratio between the lifetime of rotating models at two metallicities. The models at Z = 0.014 are from Paper I and at Z = 0.002 from Paper III.



    

  
    
      Fig. 13. 
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Left panel: surface velocity evolution during the MS for the 20 M⊙ models at various metallicities. Right panel: radial component of the meridional circulation (Ur) inside the same models at the middle of the MS (Xc ≃ 0.35). Negative values of Ur mean that angular momentum is transported from the inner regions of the star to its outer parts, and a positive value corresponds to an angular momentum transport from the outer parts to the inner parts of the star.



    

  
    
      Fig. 14. 
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Evolution of the relative enrichment log(N/H) − log(N/H)ini as a function of Teff for the rotating 3, 7, and 15 M⊙ models at various metallicities.



    

  
    
      Fig. 15. 
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Masses of the stellar remnants and under the form of SN and wind ejecta are shown as a function of the initial mass of stars for rotating and nonrotating models at three metallicities. The masses that remain locked into the BH or NS correspond to the solid black region. The labels at the top of each subpanel indicate the type of the core collapse progenitors. The yellow hatched zone in the lower right panel labeled PISN corresponds to the domain of masses that is predicted to produce PISNe. We also indicate the masses ejected at the time of the SNe (assuming a successful explosion for all masses) that are rich in carbon, oxygen, and other α-elements (solid green regions labeled CO), or in H-burning processed material (solid pink regions), or with the same abundances as the initial one (solid blue regions). The hatched zones are the masses ejected by stellar winds, which are color coded in blue (H-rich), cyan (H-poor, labeled WN), and pink (H-free, labeled WC).



    

  
    
      Fig. 16. 
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Kippenhahn diagrams for 120 M⊙ models at Z = 0.0004 (left panel) and Z = 0.002 (right panel), showing the evolution of the stellar structure in terms of the distance from the center as a function of time to core collapse. The black line at the top indicates the total radius of the star. The thin black lines followed by a label indicate the radial coordinate of different mass shells inside the star. The blue-shaded areas correspond to convective regions. The solid (dashed) lines correspond to the peak (10%) of the energy generation rate for H burning (blue), He burning (green), and C burning (red).
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