
    
      Fig. 3. 
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Comparison of our updated two-infall model with the observational data for thin and thick disc stars presented by Bensby et al. (2014). Upper panel: [Si/Fe] versus [Fe/H]. Lower panel: [Mg/Fe] versus [Fe/H]. Further details can be found in the text.
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Time evolution of [M/H] (upper panel) and [α/Fe] (lower panel) ratios for the stellar sample presented by VSA18, compared with our chemical evolution model predictions (black solid line). Purple filled circles depict the high-α population, whereas green filled circles represent the low-α one. In the upper panel, light blue symbols indicate median age uncertainties for 3 and 11 Gyr old stars of the VSA18 sample.



    

  
    
      Fig. 7. 
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Chemical evolution model results for the time evolution of [M/H] (upper panel) and [α/Fe] (lower panel) distributions produced from the age and metallicity uncertainties reported by VSA18 following Eqs. (10) and (11). With the purple filled pentagons we label the stellar populations formed during the first infall (“high-α” sequence) at Galactic time t <  tmax = 4.3 Gyr (time for the maximum infall on the second gas infall) before including the errors. Analogously, the filled pentagons green circles represent the stellar populations formed in “low-α” sequence at Galactic time t >  tmax = 4.3 Gyr. The pentagon size indicates the local number density of formed stars normalised to maximum value. We also show the contour density curves of the observed “high-α” stars (black and blue lines stand for the higher and lower levels, respectively) and “low-α” stars (black and white lines stand for the higher and lower levels, respectively) of the VSA18 sample.



    

  
    
      Fig. 10. 
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Upper panel: age distribution of stars formed during the whole Galactic history predicted by our two-infall chemical evolution models. Middle panel: age distribution of the observed high-α sequence stars of the VSA18 sample (purple histogram) compared to the predicted distribution of stars created during the first infall episode, and taking into account the errors given by Eqs. 10 and 11 (cyan histogram). Lower panel: age distribution of low-α stars in the VSA18 sample (green histogram) compared to the model-predicted distribution of stars created during the second infall episode, taking into account the errors given by Eqs. (10) and (11) (cyan histogram).



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
Metallicity distribution predicted by our chemical evolution model indicated by the red histogram. The observed distribution calculated including both high-α and low-α stars is shown by the black, empty histogram. The cyan line indicates the metallicity distribution of our chemical evolution model convolved with a Gaussian with standard deviation σ = 0.13 dex. Finally, the purple line indicates the metallicity distribution of our chemical evolution model convolved with a Gaussian with standard deviation σ = 0.07 dex.



    

  
    
      Fig. 12. 
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Time evolution of [Fe/H] (left panel) and [α/Fe] (right panel) predicted by our chemical evolution model (black solid lines) compared with the observational values of the sample presented by Bensby et al. (2014).



    

  
    
      Fig. 13. 
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Effects on the chemical evolution of the solar neighbourhood in the [α/Fe] versus [Fe/H] plane of different timescales for primordial gas infall. Upper panel: timescale variations for primordial gas accretion related to the high-α sequence (τD1). Lower panel: timescale variations for primordial gas accretion related to the low-α sequence (τD2).



    

  
    
      Fig. 14. 
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Time evolution of [M/H] (upper panel) and [α/Fe] (lower panel) shown for the VSA18 sample (same as Fig. 5) and our chemical evolution model with different timescale values for the first infall of gas (τD1)



    

  
    
      Fig. 15. 
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Same as Fig. 14 but for different timescale values of the second infall of gas (τD2).



    

  
    
      Fig. 16. 
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Model results of the parallel approach for the abundance ratios [α/Fe] versus [Fe/H]. We report the evolution of the high-α (solid line) and the low-α (dashed line) model sequences. Observational data are the same as in Fig. 1.



    

  
    
      Fig. 20. 
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Abundance ratios of [α/Fe] as a function of [Fe/H] predicted by means of the parallel chemical evolution model including age and [M/H] errors for the high-α and low-α model phases (empty magenta and green pentagons, respectively). Both models and data are related to stars older than 11 Gyr.
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