
    
      Fig. 5. 
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        2D histograms showing 1-to-1 comparison between the GES-iDR6 labels (CNN input, x-axis) and CNN predictions (y-axis) for the train (top row) and test (bottom row) sets. The bias = mean(CNN-iDR6) and σ = std(CNN-iDR6) are also calculated.

      

    

  
    
      Fig. 7. 
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        [Fe/H] vs. A(Li) for the iDR6 input and CNN output colored by Teff: top two panels show the train set stars using iDR6 input labels on the left and CNN output on the right. Bottom two panels show the same for the test set.

      

    

  
    
      Fig. 10. 
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        CNN vs. GES-iDR6 A(Li) for the CNN trained using3 spectra masked at 6707.8 Å Li line. Blue and orange represent train and test sets respectively. The dashed line is the 1-to-1 line, and two dotted lines are at ±0.5 dex. The red ellipse shows the incorrectly inferred Li-rich giants.

      

    

  
    
      Fig. 11. 
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        Results for the observed sample. Top row: Kiel diagram for the observed sample stars with S/N > 10 dex and labels within training limits color-coded with [Fe/H]. (b) Same plot as (a) but for stars with S/N > 10 pix, GES-iDR6 flags and E_VRAD < 0.5 km s−1. (c) Same selection as (b) but for E_VRAD ≥ 0.5 km s−1. Each subplot shows a histogram of the labels on the left and top axis. Bottom row: A(Li) vs. [Fe/H] color-coded with Teff for the same stars as the Kiel diagram on top.

      

    

  
    
      Fig. 13. 
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        One-to-one comparison for observed sample stars with, S/N > 20 pix−1, eVrad less than 1 km s−1, no PECULI or TECH flags and within the training label range. Here, bias = mean(CNN-iDR6) and σ = std(CNN-iDR6). Top row: stars with Li measurements. Bottom row: stars with Li upper limit. Most of the stars in the observed sample with Li measurement have low S/N spectra, hence, the higher scatter for Teff, log(g), and [Fe/H].

      

    

  
    
      Fig. 14. 
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        Residuals (Δlabel = GES − CNN) as a function of v sin i (km s−1) for the train (blue), test (orange), and selected observed sample (green) stars. The observed sample is selected within training label limits, S/N > 10 pix−1, E_VRAD < 0.5 km s−1, with no GES flags and with Li measurement. The mean scatter of the residuals (σ) in the v sin i bins (≤10, (10,30], (30,50] and > 50) is also shown for each label.

      

    

  
    
      Fig. 15. 
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        2D histograms showing CNN uncertainties (internal precision) as a function of four labels (Teff, log(g), [Fe/H], A(Li)) and S/N for the observed sample with S/N > 10 pix−1, i.e., 31 272 spectra. The red dashed line shows the limits of the training labels. The x-axis represents the labels and the y-axis shows the uncertainty (σ).

      

    

  
    
      Fig. 16. 
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        Running mean bias and mean dispersion as a function of labels for the train (blue), test (orange), and observed (green) sets calculated in bin sizes: 250 K for Teff, 0.3 dex for log(g), [Fe/H], and A(Li). The curves are representative of the real accuracy and precision of our CNN predictions. Bias = mean(CNN-iDR6) and σ = std(CNN-iDR6) for each bin. On the right column we present the distribution of the train, test and observed sets in logarithmic y-axis. The observed sample is selected within the training set, with S/N > 20 pix−1 and no GES flags; for A(Li), we selected only stars with Li measurements, instead of those with upper limit Li estimates.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Histogram showing the number of spectra in each S/N bin for the training (yellow, 7031 stars) and observed (green, 5096 stars) samples (top panel). Bias (Bias = mean (CNN-iDR6), solid) and dispersion (σ = std(CNN-iDR6), dash-dot) as a function of S/N (bottom 4 panels). The observed sample is selected within training label limits, eVRAD < 1.0 km/s, with no GES flags and with UPPER_COMBINED_LI1 = 0.0. For the observed sample, we have very few stars in the two highest S/N bins in comparison to the lower S/N bins.
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