
    
      Fig. 1. 
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        Upper panel: HR diagram of different evolutionary tracks for the different radiative acceleration methods – the default method (gray line), models with DT, Fe (blue line), and the SVP method (red line). Lower panels: Difference for the 1.4 M⊙ models for the different methods, for effective temperature (middle panel) and luminosity (bottom panel) as a function of the central hydrogen mass fraction. The black circles are the differences between the default method and the DT, Fe, the purple squares the differences between the default method and the SVP method, and the orange diamonds the differences between DT, Fe and the SVP method.

      

    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Evolution of the surface abundance of some chemical elements for a 1.4 M⊙ model. The solid gray lines represent a default model, the dashed blue lines the model with DT, Fe (Paper I), and the dot-dashed red lines the model that considers the SVP method.

      

    

  
    
      Fig. 3. 
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        Profile for gravity (solid black line) and radiative accelerations for Ca (solid red line) and Fe (solid green line) for a 1.4 M⊙ model. The gray region is the convective envelope. The dotted black line indicates the reference envelope mass used for the turbulent mixing calibration from VSA19, and the dashed blue line is the reference envelope mass (ΔM0 = 2.4 ⋅ 10−3 M⊙) for the maximum accumulation of Ca at the surface of the model.

      

    

  
    
      Table 1. 

      Parameter space and additional input physics of the three grids.

      
        


	Grid
	Mass (M⊙)
	[M/H]i
	Yi
	Atomic diffusion
	Turbulent



	

	



	Range
	Step
	Range
	Step
	Range
	Step
	g
	grad
	mixing





	A

	
	
	
	
	
	
	Δ[Fe/H]Max < 0.2

	
	No




	B

	[0.7;1.75]
	0.05
	[−0.4;0.5]
	0.05
	[0.24;0.34]
	0.01
	
	No

	DT, Fe




	C
	
	
	
	
		
	All Models
	M > 1.0 M⊙
	DT, PM91 if MCZ ≥ 10−5 M⊙



	
	
	
	
	
	
			
	DT, VSA19 if MCZ < 10−5 M⊙





      

      
Notes. DT, Fe is the calibration of turbulent mixing presented in Paper I, DT, VSA19 is the calibration done by VSA19 (both based on the Richer et al. 2000 prescription), and DT, PM91 is the prescription of Proffitt & Michaud (1991).



    

  
    
      Fig. 5. 
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        Relative difference for mass (left panel), radius (middle panel), and age (right panel) between grids A and C. The solid blue line indicates the bias, and the blue region is the 1σ of the standard deviation. Each point is color-coded with the corresponding reference age (left panel) and mass (middle and right panels).

      

    

  
    
      Fig. 6. 
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        Same as Fig. 5 but for the differences between grids B and C.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Estimated lithium abundances versus observed abundances from M21 using grid B (left) and grid C (right). The diamonds and downward triangles refer to the 16 Cyg A and B stars (KIC 12069424 and KIC 12069449), respectively, and the star represents the Sun. The arrows pointing to the left indicate upper limits. The dashed line marks where the observed value is equal to the estimated value.

      

    

  
    
      Fig. 8. 
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        Comparison of the estimated and observed abundances of four stars from the M21 sample.

      

    

  
    
      Fig. 10. 
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        Abundance of calcium relative to iron as a function of effective temperature for the Brewer et al. (2016) sample.

      

    

  
    
      Fig. A.1. 
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        Schematic of the MESA modules and folders that need to be modified to implement SVP.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Absolute difference for mass (left panel), radius (middle panel), and age (right panel) between grids A and C. The solid blue line indicates the bias, and the blue region is the 1σ of the standard deviation. Each point is color-coded with the corresponding reference age (left panel) and mass (middle and right panels).

      

    

  
    
      Fig. B.2. 
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        Same as Fig. B.1 but for the differences between grids B and C.
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