
    
      Fig. 3. 
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        Angular distribution and completeness of the simulated ZTF SN Ia sample. Top: angular distribution of simulated ZTF type-Ia supernova from one mock realization of a 6-year program. The parent sample of simulated SNe Ia is shown in blue, those detected in photometry are shown in green and those successfully typed with spectroscopy are shown in red. A map of stellar density from the Gaia satellite is shown in the background. Bottom: angular completeness of photometric (left) and spectroscopic samples (right). The photometric completeness is computed relative to the parent sample while the spectroscopic one is relative to those detected in photometry, using the full redshift range of the simulation, that is 0 < z < 0.14. Different ranges are used for the color scales.

      

    

  
    
      Fig. 5. 
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        Representation of the different effects of peculiar velocities on the Hubble diagram for a single SN. The red dotted line shows the Doppler shift, the yellow line shows the relativistic beaming effect and the green dotted line shows the Hubble residual.

      

    

  
    
      Fig. 7. 
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        Hubble residuals and estimated velocities versus redshift. Top panel: Hubble residuals of the 27 mocks. The gray lines represent each mock, red points are the weighted means taken within each redshift bin. Bottom panel: same for the estimated peculiar velocities.

      

    

  
    
      Fig. 10. 
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        Posterior distributions for the joint fit (Hubble diagram and growth-rate parameters) of a single mock realization of the ZTF 6-year SN Ia program. The red contours show 1 and 2-σ levels, the dotted black lines are the true values, the dotted blue line represents the prior on σu and the green square show the MINUIT results.

      

    

  
    
      Fig. 11. 
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        Measurements of the growth-rate of structures fσ8 from peculiar velocity and galaxy survey data. Error bars with lighter shade are those including quoted systematic errors (except for Dupuy et al. 2019, where the extra contribution is from cosmic variance). Our prediction is from Eq. (40) and only considers the spectroscopically classified sample of ZTF SNe Ia between 0.02 < z < 0.06.

      

    

  
    
      Fig. 12. 
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        Effect of the σu prior on the fσ8 fit results. Top panel: evolution of the difference between fσ8 fit value and our baseline (σp(σu) = 50%) in function of the central value of the Gaussian prior on σu. The width of the prior is fixed to σp(σu) = 10 h−1Mpc. Bottom panel: evolution of the difference between fσ8 fit value and our baseline (σp(σu) = 50%). The central value of the prior is fixed to μp(σu) = 15 h−1Mpc. We use the estimated velocities of the 6-year sample.

      

    

  
    
      Fig. 13. 
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        fσ8 constraints as a function of the upper bound in the redshift range zmax, using an artificially perfect correction for the bias on the velocities. The top panel shows the best-fit values and the bottom panel its uncertainties. Gray lines represent each mock, red points are average of 27 realizations.

      

    

  
    
      Fig. A.1. 
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        Bias on velocity estimator as a function of cosmological redshift (zcos ∈ [0.005, 0.12]) and true velocity. Upper left panel: [image: equation] estimator. Bottom left panel: [image: equation] estimator. Upper right panel: [image: equation] estimator. Bottom right panel: [image: equation] estimator. See discussion in Appendix A.2.

      

    

  
    
      Fig. A.2. 
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        Bias on velotity estimator [image: equation] as a function of cosmological redshift and Ωm used in the estimator. The true velocity is fixed to vtrue = 300 km.s−1. See discussion in A.3.

      

    

  
    
      Fig. A.3. 
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        Pull of peculiar velocity estimator for [image: equation] on a "toy model" drawing N = 106 SNe Ia. The blue line represents the pull for SNe Ia in the redshift range [0, 0.02] and the red line represents the pull for SNe Ia in the redshift range [0.02, 0.06]. We see that for low redshift SNe Ia the velocity estimator deviates from Gaussianity due to peculiar velocity contamination of zobs.
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