
    
      Fig. 3 
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        RMSE of the MAP estimates (blue) and the entire posterior estimates (orange) for synthetic test models at 11 different median relative flux errors. The grey lines and shaded areas are the same as in Fig. 2.

      

    

  
    
      Fig. 5 
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        Comparison of the effective temperature (Teff), extinction (AV), and veiling factor (rveil) of stars in Tr14 from TF parameters (IT24) with our corresponding cINN-MAP estimates for the samples in the Clean (top) and Uncertain (bottom) groups. The colour code denotes the median relative flux error along the wavelength of each star which is used as an additional input to our cINN.

      

    

  
    
      Fig. 7 
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        Extinction and temperature differences between cINN-MAP estimates and TF parameters for stars in the Clean group using the different colour codes: Teff measured by template fitting (left) and the difference in rveil between MAP estimates and TF parameters (right). The size of the symbol indicates the extinction from TF parameters.

      

    

  
    
      Fig. 10 
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        Number density of stars within a given mass bin as a function of stellar mass from the TF parameters (left) and from the MAP values (right). The red and blue lines show the distribution of the Clean and Uncertain sample groups, while the purple lines and purple-shaded areas indicate the distribution of all samples. We present the initial mass functions from Kroupa (2001) and Chabrier (2003) with pink and cyan lines, respectively.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Left: Comparison of the goodness-of-fit on the observational space: the difference between the RMSEs of the resimulated Phoenix spectra and the RMSEs of the modified template spectra. Right panel: Number of samples where the corresponding method has a better fit (i.e. a smaller RMSE) to the original input spectrum. If the difference between the RMSEs is within 0.3 × 10−5, they are classified as “similar”. These cases are indicated by the purple shaded area in the left panel and a purple bar in the right panel. We use the Clean group in the upper panels and the Uncertain group in the lower panels.

      

    

  
    
      Fig. 12 
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        Comparison of RMSE on the observational space for small dX and large dX groups for different [image: equation] ranges. We use both the Clean and Uncertain groups in this figure. K- or G-type samples are divided into late K types (up to K6 type) and early K and late G types (K4–G9 types). G8-type stars are excluded in this figure. The first and the last columns present the difference between the RMSEs (goodness-of-fit) obtained by the two different methods and the second and third columns show the number of samples where the corresponding method has a better fit to the original input spectrum. Purple bars are the cases where RMSEs of the two methods are similar to within 0.3 × 10−5.

      

    

  
    
      Fig. 13 
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        Four examples of MUSE spectra (solid black line) together with the best-matching modified template spectra (solid blue line) chosen in IT24 and the resimulated Pheonix model spectra based on the cINN predictions (MAP estimates). The resimulated spectrum is described by either a red (Settl) or green (Dusty) dash-dot line depending on the MAP estimate of the library flag. For both the template fitting and cINN-based result, we present RMSEs between the fitted spectra and the original MUSE spectrum in the legend and list the measured stellar parameters in the table. All the spectra are normalised by the sum of the fluxes across all spectral bins within the common wavelength range between the template spectrum and MUSE spectrum (i.e. 5600–9350 Å) excluding the bins masked due to emission lines (grey shades). The surface gravity value for the template is the log g value of the corresponding template star, not measured from the Tr14 spectrum.

      

    

  
    
      Fig. 14 
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        Difference of spectral type measured for veiled templates to the spectral type measured for pure templates without veiling as a function of the veiling factor. We measure the spectral types using the same methodology used in IT24, which is based on the equivalent width of several absorption lines. The colour denotes the Teff of the template.

      

    

  
    
      Fig. 15 
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        Comparison of spectral type differences between TF parameters and MAP values to the MAP veiling values for the Clean samples of Tr14 (blue dots). The samples are divided into two groups depending on the spectral type based on the MAP values. Stars classified as G8 by template fitting are excluded. The blue squares represent the average values calculated within the veiling interval of 0.2. When calculating the average values, we exclude stars whose MAP-based temperature exceeds the maximum template fitting temperature of 5430 K (G8 type). The coloured lines correspond to the curves presented in Fig. 14, which show the change of the spectral type as a function of the veiling tested on the template stars.

      

    

  
    
      Fig. A.1 
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        RMSE of the MAP estimates for all synthetic test models (black), M-type test models (blue, 2600 K ≤ Teff ≤ 4000 K), K-type test models (orange, 4000 K < Teff ≤ 5250 K), and G-type test models (green, 5250 K < Teff ≤ 6000 K) at 11 different relative flux errors. The grey horizontal dashed line and shaded area represent the median (1.12%) and standard deviation (0.77 dex) of the relative flux error (σmed) of Tr14 samples in the Clean group.

      

    

  
    
      Fig. A.5 
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        Colour–colour diagrams of the Clean samples, similar to Fig. A.4 but with sample groups divided based on TF parameters from IT24. The colour of each star indicates the corresponding Teff value. The black lines and the numbers on the upper left corner indicate the NIR excess selection threshold from Zeidler et al. (2016) and the fraction of stars with NIR excess, respectively.

      

    

  
    
      Fig. B.3 
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        Hertzsprung-Russell diagrams (left) and Kiel diagrams (right) based on parameters obtained by cINN in this work using all 2051 Tr14 samples (upper panels) and using only 177 stars with surface gravities higher than 4.5 considering 3-σ estimation uncertainty. The colour in the HR diagrams indicates log g estimates while the colour in the log g – Teff diagrams represents stellar age derived from bolometric luminosity and Teff using PARSEC evolutionary tracks (Bressan et al. 2012). We overplot PARSEC theoretical evolutionary tracks (Bressan et al. 2012) where solid lines indicate isochrones from 0.2 to 100 Myr and dashed lines indicate isomasses of 0.3, 0.7, 1, and 3 M⊙.

      

    

  
    
      Fig. C.1 
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        Posterior probability distributions (grey) of the five target parameters. Each column corresponds to a different sample drawn from the Clean group. The first column shows an example of an unimodal posterior distribution with a clear single peak (i.e. MAP estimate), which is the most common case in our results. The other columns represent degenerate cases where the posterior distribution of some parameters has a multimodal shape. In these cases, we divide the posterior distribution into two groups depending on the posterior estimate of the Phoenix library origin: a library value of 0 denotes Settl (blue shading) and a value of 1 denotes Dusty (orange shading). In each panel, we present the MAP estimate and the uncertainty at 68% confidence interval (u68) in the text box.
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