
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Variations in global seismic parameters during the second subflash of a 1.7 M⊙ model. The vertical gray dotted lines indicate the three evolutionary stages at which global seismic parameters are provided in Table 1. Top panel: asymptotic period spacing of dipolar modes in the g1 cavity (ΔΠ1, red solid line) and in the g2 cavity (ΔΠ2, blue dot-dashed line) as a function of time elapsed since the tip of the RGB. The black curve shows the period spacing of the single g-mode cavity outside of the He subflash. Bottom panel: variations in the coupling strength between the g1 and g2 cavities (q1, red solid line for Schwarzschild criterion, purple line for Ledoux criterion with thermohaline mixing, and black dashed line for Schwarzschild criterion with overshooting; see text for more details) and between the g2 and the p-mode cavities (q2, blue dot-dashed line).



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Period échelle diagrams of asymptotic oscillation modes obtained by solving Eq. (9) using the parameters given in Table 1 and considering a weak coupling between the g-mode cavities (q1 = 10−3). These diagrams were obtained by folding the mode periods using either ΔΠ1 (left panel) or ΔΠ2 (right panel). The horizontal dashed lines indicate the location of theoretical pure l = 1 p modes. Modes trapped predominantly in the g1 cavity (Ig1/I > 0.5) are filled in red, and modes trapped mainly in the g2 cavity (Ig2/I > 0.5) are filled in blue (mode trapping is estimated based on ratios of inertia, see Sect. 3.5). Other modes are left blank.
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As in Fig. 5 but for a strong coupling between the g-mode cavities (q1 = 10−1).



    

  
    
      Fig. 10. 
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Damping rates ηmix of mixed modes obtained from a JWKB analysis using the global seismic parameters of model 1 and assuming an intermediate coupling between the two g-mode cavities (q1 = 10−2). The symbols are the same as in Fig. 8. The horizontal dash-dotted line indicates the damping rates of p modes inferred from seismic observations of typical clump stars (see text). The threshold ηlim = 2/Tobs below which modes are unresolved is represented by the horizontal dashed line (we assumed a duration of Tobs = 4 yr, corresponding to the longest datasets of Kepler).



    

  
    
      Fig. 11. 
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Height ratios between l = 1 mixed modes and theoretical l = 1 pure p mode obtained from a JWKB analysis using the global seismic parameters of model 1 and assuming an intermediate coupling between the two g-mode cavities (q1 = 10−2). These ratios were calculated using either Eq. (33) (if the mode is resolved) or Eq. (35) (otherwise).



    

  
    
      Fig. 12. 
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Échelle diagrams of the oscillation spectrum of model 1 obtained using the JWKB approximation, and assuming different coupling intensities between the g-mode cavities (q1 = 10−3, 10−2, 10−1from left to right panels). The size of the symbols indicates the expected height of each mode. For clarity, only the modes with a height corresponding to at least 10% of the height of a pure p mode are shown. Modes colored in red have at least 50% of their total energy trapped in the innermost g1 cavity (i.e., Ig1/I > 0.5). Top panels: frequency échelle diagrams folded with the large separation of acoustic modes Δν. Bottom panels: stretched period échelle diagrams built following Mosser et al. (2015, see text).



    

  
    
      Fig. 13. 
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As in Fig. 5 but using the oscillation modes that were computed with ADIPLS for a 1.7 M⊙
MESA model at several stages during the second He subflash (top-left panels: model 1, top-right panels: model 1ov, bottom-left panels: model 2, bottom-right panels: model 3; see text for description). For each model, period échelle diagrams were constructed using the period spacings of the g1 cavity (left plots) and the g2 cavity (right plots).



    

  
    
      Fig. 14. 
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Fractional contribution of the acoustic cavity to the mode inertia for models 1, 2, and 3. Modes that have more than half of their energy trapped in the g1 (resp. g2) cavity are shown as filled red circles (resp. blue squares). Other modes are shown as filled black triangles. In the top panel, we also show Ip/I for the g1-dominated modes of models 1th (purple downward triangles) and 1ov (green stars).



    

  
    
      Fig. 15. 
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Height ratios between l = 1 mixed modes and theoretical l = 1 pure p modes for models 1, 1th, 1ov, 2, and 3. The symbols are the same as in Fig. 14.



    

  
    
      Fig. 16. 
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Stretched échelle diagrams for models 1, 1th, 1ov, 2, and 3. The symbols have the same meaning as in Fig. 12.



    

  
    
      Fig. C.3. 
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Integrand of the inertia of two g1-dominated dipolar mixed modes of model 1 computed with ADIPLS (red curves) and GYRE (black curves).
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