
    
      Fig. 7. 
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        Jmax residuals between simulations with three coeval J- and H-band epochs and reference sample as a function of metrics (i), (ii), and (iii) (top, middle, and bottom panels, respectively). The weighted mean and uncertainty on the weighted mean in bins of two days are shown in blue for each of the panels. The residuals in Jmax do not vary much as a function of metrics (ii) and (iii), which means that metric (i) is the most relevant for estimating Jmax. The metrics are described in Sect. 4, while N is the total number of simulations. The global offsets in the middle and bottom panels are driven by those simulations with phases ≲ − 5 days and ≳30 days from the top panel.

      

    

  
    
      Fig. 10. 
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        Effect that restframe cadence (up to 10 days) in the optical gr-bands has on the estimation of the NIR peak magnitudes. The grey lines represent ΔTmax multiplied by the gradient of the NIR light-curve template bands as a function of phase, for each simulated SN from Sect. 5.1. We note that the shape of the templates depends on the value of sBV, which is obtained from the fits of the gr-band light curves. The average NIR peak magnitude offset is shown as a red line for J (top panel) and H (bottom panel) bands. The 1σ scatter in NIR peak magnitude (red shaded region) is < 0.02 mag in J band and much smaller for H band (< 0.01 mag).

      

    

  
    
      Fig. 11. 
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        Difference in Tmax between the cadence simulations (Sect. 5.1) and reference sample (ΔTmax) as a function of the phase of the first observation. The simulations are split in three groups according to the cadence (cad) range: 2 < cad < 5 days (purple crosses), 5 < cad < 8 days (pink circles), and 8 < cad < 10 days (gold squares). Tmax is shown as a vertical dashed line. Independent of the cadence, the scatter in ΔTmax starts rapidly increasing for the first observations with phases of ≳ − 5 days.

      

    

  
    
      Fig. 13. 
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        Difference in Tmax between the S/N simulations (Sect. 5.2) and reference sample as a function of S/N. The binned weighted mean and standard deviation of ΔTmax are shown as red squares with error bars; N is the total number of simulations.

      

    

  
    
      Fig. 14. 
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        Effect that S/N in the optical gr-bands has on the estimation of the NIR peak magnitudes. The grey lines represent ΔTmax multiplied by the gradient of the NIR light-curve template bands as a function of phase, for each simulated SN from Sect. 5.2. We note that the shape of the templates depends on the value of sBV, which is obtained from the fits of the gr-band light curves. The average NIR peak magnitude offset is shown as a red line for J (top panel) and H (bottom panel) bands. The 1σ scatter in NIR peak magnitude (red shaded region) is ≲0.02 mag for J band and < 0.01 mag for H band.

      

    

  
    
      Fig. 16. 
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        Difference in Jmax (top panel) and Hmax (bottom panel) between the NIR S/N simulations (Sect. 5.3) and reference sample as a function of S/N. The binned median and standard deviations are shown as red squares with error bars. Simulations with all S/N values are shown in here. The average S/N of CSP SNe Ia at z > 0.08 are shown as vertical lines (21 and 8 for J and H bands, respectively); N is the total number of simulations.
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