
    
      Fig. 3. 
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        HE-band light curves of the R250 PISN model, the He130 PISN model, and the SLSN template at z = 2 and 3. The horizontal dashed line at HE = 24.0 mag shows the 5σ limiting magnitude of each visit planned in the EDS observations.

      

    

  
    
      Fig. 5. 
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        Peak magnitudes of SLSN template. The limiting magnitudes of each visit by the EDS observations (25.5 mag for the IE band and 24.0 mag for the YE, JE, and HE bands in AB magnitudes) are shown with the dashed lines. The template magnitudes are randomly scattered by the standard deviation of 0.7 mag (both to brighter and fainter magnitudes) assuming the Gaussian probability distribution in the survey simulations to match the observed luminosity function as discussed in Sect. 3.

      

    

  
    
      Fig. 7. 
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        Event rates used in survey simulations. The SLSN event rate is estimated by setting the SLSN event rate at z = 0.2 to be 30 Gpc−3 yr−1 (Quimby et al. 2013; Frohmaier et al. 2021) and extrapolating it following the cosmic SFR density of Madau & Dickinson (2014). For reference, the SLSN rates constrained by observations at z ∼ 0.2 (Frohmaier et al. 2021) and z ∼ 1.1 (Prajs et al. 2017) are shown. We also used the 10% and 1% SLSN rates for PISNe. Four theoretical PISN rate estimates by Briel et al. (2022, dotted lines) are shown for comparison. The four models have different assumptions on the cosmic SFR history.

      

    

  
    
      Fig. 10. 
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        Cumulative redshift distributions of SLSNe discovered in the survey simulations. The total discovery numbers in the three EDFs are presented.

      

    

  
    
      Fig. 11. 
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        Distribution of number of epochs for which luminous PISNe (R250, R225, R200, He130, He120, and He110) and SLSNe are detected with the EDFF cadence (Fig. 6). The distribution is obtained using the whole detected sample at all redshifts.

      

    

  
    
      Fig. 12. 
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        Color–magnitude diagrams in the IE and HE bands for RSG PISNe (top), WR PISNe (middle), and SLSNe (bottom). PISNe and SLSNe at z >  0.5 at all phases are plotted with a redshift interval of 0.1. The color evolution with time can be found in Fig. 13. The regions covered by SNe Ia and SNe II at z >  0.5 are shown. No extinction is assumed. The survey limiting magnitudes for the IE and HE bands (25.5 mag and 24.0 mag in AB magnitudes, respectively) are indicated by the dashed lines. Most SNe Ia and SNe II at z >  0.5 are too faint to be detected in the HE band with the 24.0 mag limit.

      

    

  
    
      Fig. 13. 
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        Color evolution of the PISN models and SLSN template presented in Fig. 3.
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