
    
      Fig. 3. 
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        Spectral sequence of SN 2020qlb. The dark blue SN 2020qlb spectra were smoothed using a Savitzky-Golay low pass filter. A lighter shade of blue is used for un-smoothed data and measurement errors. Spectra from a well studied SLSN-I (SN 2015bn) are shown in gray for comparison. P-Cygni profile minima used for velocity estimations are marked in dark red. Narrow host galaxy emission lines ([O III], Hα and [O II]) used for redshift estimation are indicated with green, red and blue vertical dashed lines. Blended Fe II absorption features, as well as [Mg I] and [Ca II] emission features are noted in black. Nebular phase [O I] and [O II] broad emission lines are noted in green.

      

    

  
    
      Fig. 5. 
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        GP interpolated ZTF-g and -r (rest frame) light curves. Horizontal lines used to calculate the different rise and decline times are plotted in gray. The ballooning effect of the GP interpolation algorithm is clearly seen in the solar conjunction gap in the data between 120 and 170 days past explosion.

      

    

  
    
      Fig. 7. 
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        SN 2020qlb g − r color evolution created from the ZTF-g and -r filter GP interpolations in Sect. 3.2 in blue and the g − r measurements with the LT in red. The gray background is a scatter plot of the 75 SLSNe-I and orange is for the 9 with 0.13 <  z <  0.19 from Chen et al. (2022b, Fig. 13).

      

    

  
    
      Fig. 10. 
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        Velocity evolution of the SN photosphere shown in green based on the fourth degree polynomial fit to the photosphere radius evolution shown in Fig. 9. P-Cygni absorption line velocity estimates from Sect. 4.3 are included as well.

      

    

  
    
      Fig. 11. 
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        Temperature evolution of the SN 2020qlb photosphere (blue: fit to UVOT + optical data; orange: fit to LT ugriz data; red: fit to spectra) in comparison to the 31 SLSN-I temperature evolutions from Chen et al. (2022b) shown in light gray.

      

    

  
    
      Fig. 12. 
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        Example, at a phase of −51.2 days, of how an SED is constructed using linear interpolations between photometric data points and extrapolated on both ends as explained in the text.

      

    

  
    
      Fig. 13. 
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        Interpolated bolometric luminosities are shown interlaced with the bolometric luminosities estimated in Sect. 6.2.

      

    

  
    
      Fig. 14. 
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        Bolometric correction as a function of rest frame g − r color. A second degree polynomial curve-fit is compared to the post peak bolometric correction to the g-band (BCg) versus (g − r) color data. The data are shown connected in time sequence. The first seven points were removed from the curve-fit.

      

    

  
    
      Fig. 15. 
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        Bolometric light curve plotted together with the best-fit magnetar and Arnett radioactive source models. Forcing the 56Ni mass to be less than or equal to the ejecta mass results in the red dashdot line.

      

    

  
    
      Fig. 16. 
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        Multi-band light curve of SN 2020qlb inferred from the magnetar-model, with bands offset for clarity. The colored lines show the range of most likely models generated by MOSFiT. Phase = 0 is where the ZTF g-band is maximized in the observer frame (MJD 59140.0).

      

    

  
    
      Fig. 20. 
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        Bolometric light curve less magnetar residual and the GP interpolation of the residual, both normalized by the maximum magnetar model luminosity. The phase of the magnetar model maximum (−19.4 days) is marked with a vertical line for reference.

      

    

  
    
      Fig. 23. 
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        Spectral energy distribution (SED) of the SN 2020qlb host galaxy from 1000 to 60 000 Å (black data points, Table 3). The solid line displays the best-fitting model of the SED. The red squares represent the model-predicted magnitudes. The fitting parameters are shown in the upper-left corner. The abbreviation “n.o.f.” stands for numbers of filters.

      

    

  
    
      Fig. 24. 

      
        [image: thumbnail]
      

      
        T4 third degree polynomial residual relative to the zero phase T4 in red at Swift phases and in orange at LT phases.

      

    

  
    
      Fig. 25. 
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        ZTF forced-photometry light curve for SN 2020qlb binned in 30-day-long bins. We did not detect any precursor outbursts and here show the 5σ upper limits on pre-explosion outbursts. In the g- and r-bands, we typically obtain limiting magnitudes of −18 assuming that the outburst lasts for at least one month.
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