
    
      Fig. 3. 
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        Variation of chemical elements from 1H to 18O in five stages along the RGB phase of a selected star with initial mass 0.78 M⊙ and metallicity Z = 0.0002. The HRD of the corresponding star begins from the zero-age main sequence, with the five marked stages. Each element is indicated by the coloured lines. The cyan-shaded area displays the thermohaline instability region at each evolutionary stage (bottom-right panel), the grey-dotted area indicates the H-burning shell. All first five panels share the same scale on the x- and y-axis.

      

    

  
    
      Fig. 5. 
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        Comparison of A(7Li) in GC NGC 6397 using 3D and 1D NLTE corrections. Top-panel: Derived abundances of all stars in the Lind et al. sample. Bottom-panel: Difference in A(7Li) between the two methods.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Difference in A(7Li) between models in Fig. 6. Top-panel: Difference between track with Λe = 0.5 and Λe = 0.6, by using the solar-scaled mixtures. Bottom-panel: Difference between track using solar-scaled and α-enhanced mixtures, with the same value Λe = 0.6.

      

    

  
    
      Fig. 10. 
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        Variation in 7Li-abundance in average values (black squares) with our models of various overshooting efficiencies at the early evolution. The applied values of [image: equation] and initial A(Li7) are indicated in the label. The two panels on the right-hand side focus on the plateau (top-panel) and the RGB bump region (bottom-panel), with the re-derived 3D+NLTE data being shown in grey dots. The shaded area marks the uncertainty coming from the primordial lithium, [image: equation] of the “growth” model.

      

    

  
    
      Fig. 11. 
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        Variation of 12C abundance with absolute V-band magnitude. The best-fit isochrones in Fig. 8 are used in this plot together with the observed data from Briley et al. (1990), with two assumptions for oxygen enhancement ([O/Fe] = 0.0 and 0.6).

      

    

  
    
      Fig. 12. 
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        Left: Hertzsprung–Russell diagram (HRD) of four selected isochrones, with metallicity spanning from 0.001 − 0.002 and age ranges from 11 − 13 Gyr. Right: Seismic diagram corresponding to the HRD on the left side. The inset is a zoom-in of the region of the RGB bump. The horizontal bars mark the maximum and minimum of the bump.

      

    

  
    
      Fig. 13. 
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        Colour-magnitude diagram of M4 with data from the Gaia EDR3 catalogue (Vasiliev & Baumgardt 2021) with the isochrones shown in Fig. 14. The adopted parameters for the isochrones are 12.6 Gyr, Z = 0.0015, (m − M)0 = 11.35 mag, and Av = 1.3 mag. The open circles are stars from the Howell et al. (2022) sample. Top-right: Star count histogram on Gmag with a magnitude bin of 0.3 dex along the RGB. Bottom-right: Zoom-in of the RGB bump area.

      

    

  
    
      Fig. 14. 
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        Seismic diagram of 58 RGB stars in Howell et al. (2022). The selected isochrones with a variation of Λe = 0.05, 0.5, 0.6 are superimposed by solid lines. The distinguished excess stars in the H22 sample are circled in blue. Star count histograms on νmax and Δν are shown in the top and right panels, correspondingly, in which the blue-hatched area indicates the H22 data and the lines represent model predictions.
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