
    
      Fig. 3. 
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        UV and optical light curves of SN 2020zbf. The magnitudes are corrected for MW extinction and cosmological K-correction. Upper limits are presented as downward-pointing triangles in a lighter shade. The phase of the first detection is marked with a vertical dashed line and the epochs of the spectra are marked as thick lines at the top of the figure. The zero value on the x-axis is with respect to the g-band maximum (MJD 59 164.8).

      

    

  
    
      Fig. 5. 
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        Comparison of the photometric properties of SN 2020zbf with the ZTF SLSN-I sample (Chen et al. 2023a). Top: KDE distribution of the Mg peak magnitudes for 78 ZTF SLSNe-I. Middle: KDE plot of the e-folding rise time for 69 ZTF SLSNe-I. Bottom: e-folding decline time distribution for 54 ZTF SLSNe-I. The vertical red line along with the errors (shaded red regions) illustrate the position of SN 2020zbf and the black vertical lines the median values.

      

    

  
    
      Fig. 7. 
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        Blackbody temperatures and radii of SN 2020zbf. Top: temperature evolution of SN 2020zbf derived from the blackbody fits of the photometric (green) and the spectroscopic (blue) data. The gray background points present the temperature evolution of the ZTF sample (Chen et al. 2023a). Bottom: blackbody radius evolution of SN 2020zbf using photometry (green) and the early spectra (blue).

      

    

  
    
      Fig. 10. 
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        X-shooter spectrum of SN 2020zbf at +4.3 days after maximum light. The spectrum is corrected for MW extinction and is smoothed using a Savitzky-Golay filter. The original spectrum is shown in lighter colors. The most conspicuous features are labeled. Uncertain line identifications are denoted with question marks. The ions beneath the spectrum are shown at v = 0, whilst those above have been shifted to match the absorption component.

      

    

  
    
      Fig. 11. 
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        NTT-EFOSC2 spectrum of SN 2020zbf at +43.7 days after maximum light. The spectrum is corrected for MW extinction and is smoothed using a Savitzky-Golay filter. The original spectrum is shown in lighter colors. The colors depict the various elements and the question marks indicate that their presence in the spectrum is unclear. The ions beneath the spectrum are shown at the rest-frame wavelength, whilst those above have been shifted to match the absorption component.

      

    

  
    
      Fig. 12. 
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        Three C II emission lines detected in the X-shooter spectrum +4.3 days after peak. A local linear continuum subtraction and a normalization to the peak flux has been applied for illustration purposes. The spectra have been smoothed using a Savitzky-Golay filter while the original data are shown in a lighter color. The rest-frame wavelength of the C II emission is denoted by the dashed vertical line. Note that the narrow emission component at 6580 Å is the Hα emission from the host galaxy.

      

    

  
    
      Fig. 13. 
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        Evolution of the three C II lines of SN 2020zbf from −2.4 to +57 rest-frame days. The telluric absorptions are indicated with lighter gray vertical bands. The spectra have been corrected for extinction. A smoothing has been applied utilizing the Savitzky-Golay filter and the original data are shown in lighter colors. The regions corrected for telluric absorptions are indicated with lighter gray vertical lines. A local linear continuum subtraction and an offset were applied for display purposes. The rest-frame wavelengths of the C II lines are illustrated with dashed vertical lines.

      

    

  
    
      Fig. 14. 
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        Fe II triplet λλ4923, 5018, 5169 region of the +4.3 and +43.7 day spectra. A linear continuum subtraction and an arbitrary offset has been applied for illustration purposes. The spectra have been smoothed using the Savitzky-Golay filter and the original data are shown in lighter colors. The absorption features that correspond to the blueshift of the Fe II lines are marked in blue along with the velocity. At +43.7 days, the absorption feature at 4740 Å could imply that Fe II is still at 12 000 km s−1.

      

    

  
    
      Fig. 15. 
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        Rest-frame absolute magnitude g-band light curve of SN 2020zbf in comparison with C-rich SLSNe-I from the literature. The magnitudes are K-corrected and corrected for MW extinction.

      

    

  
    
      Fig. 16. 
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        Spectral comparison of SN 2020zbf with SLSNe-I from the literature. Left: SN 2020zbf spectra in comparison with C-rich SLSNe-I at around peak (top) and ∼30–50 days after peak (bottom). Right: comparison of SN 2020zbf spectra with typical well-studied SLSNe-I at the same epochs. The spectra are corrected for MW extinction. The spectra of SN 2020zbf, SN 2018bsz, iPTF16bad and LSQ12dlf have been smoothed using a Savitzky-Golay filter. The vertical gold dashed lines indicate the rest wavelengths of the C II emission lines.

      

    

  
    
      Fig. C.1. 
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        1D and 2D posterior distributions of the DEFAULT56Ni model parameters from the MOSFiT model. Median and 1σ of the best fit values are marked and labeled.
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