
    
      Fig. 3. 
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        Illustration of the Gaussian process inference described in Section 2.3 as applied to the light curve of 2019gvw. First panel: SALT2 fit to the light curve, along with observations (binned to 1 day resolution). Second panel: residuals of SALT2 fit. These residuals show both correlated behavior and uncorrelated noise. Third panel: Gaussian process, conditioned on observed residuals, with hyperparameters from Table 1, showing the possible correlated structure we ultimately hope to include in the trained SALT model. Fourth panel: leave-one-out residuals from Gaussian process, showing expected scatter and reduced correlation.

      

    

  
    
      Fig. 5. 
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        Light curves for the SALT3+ model. Upper figure shows the variation in three bands as a function of x1 with x2 fixed to 0. Lower figure shows the variation as a function of x2 with x1 fixed to 0. Any other values will be represented by a linear combination of those light curves.

      

    

  
    
      Fig. 7. 
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        Synthetic spectra of SALT3+ across phase, x1, and x2. Left panel shows variation with x1, right panel shows variation with x2 from −5 days to +15 days.

      

    

  
    
      Fig. 10. 
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        Distribution in two dimensions of the x1, x2 parameter space for the ZTF sample using only SNe Ia within the volume-limited sample (z < 0.06).

      

    

  
    
      Fig. 11. 
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        Distribution of parameter uncertainties as calculated under each SALT3+ and SALT3.K21.

      

    

  
    
      Fig. 12. 
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        Boxplot showing the distribution of reduced correlation between c and x2 uncertainties, grouped by the number of filters observed, among SNe from surveys other than ZTF. Correlation coefficient can range between −1 and +1.

      

    

  
    
      Fig. 13. 
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        Distribution of uncertainty in x2 as a function of the number of epochs in the fit.

      

    

  
    
      Fig. 14. 
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        Difference in fitted light-curve parameters between SALT3.K21 and SALT3+ as a function of fitted x2.

      

    

  
    
      Fig. 15. 
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        Hubble residuals calculated using SALT3.K21, with standardization in x1 and c, against x2 calculated using SALT3+. Red crosses show binned residuals, with line of best-fit in blue.

      

    

  
    
      Fig. 16. 
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        Observed and inferred intrinsic color distributions derived from the volume-limited ZTF sample. Solid lines show the convolved exponential distribution with parameters from Table 3. Histograms show the observed distribution, which are consistent with the inferred intrinsic distributions widened by noise.
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