
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Fraction f− of negative values in the three-dimensional 𝒫ν(k) as a function of the relative filtering Rf/a for three different grid samplings. The ratio Rf/a represents the relative scale between the smoothing scale Rf of the filtered power spectrum and the size of a grid unity a.



    

  
    
      Fig. 5. 
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Power spectra involved in the Monte Carlo process. Shown is the theoretical 1D matter power spectrum computed by CLASS (dashed black line). Also shown (in red and blue, respectively) are the shell-averaged power spectra (in shells of width |k|−kf/2 <  |k|< |k|+kf/2) showing the aliased version of the input power spectrum computed by the Boltzmann code and the corresponding power spectrum after transformation (B.12) (see Fig. 4 for details). All of them are plotted up to Nyquist frequency kN ∼ 0.67 h Mpc−1 with a setting of Ns = 256 and L = 1200 h−1 Mpc.



    

  
    
      Fig. 7. 
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Measured diagonal of the covariance matrix for 7375 power spectra realisations of the density field using the Monte Carlo method (black line) up to kN ∼ 0.67 h Mpc−1. The other curves represent their predictions taking into account the Gaussian part alone (G) or by adding some non-Gaussian contributions of Eq. (15). For example in (1-NG) only the term in 𝒫3(ki) is kept in the tri-spectrum development presented in Eq. (17), while in (3-NG) all of them are kept.



    

  
    
      Fig. 10. 
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Top panel: one thousand averaged Cℓ values for simulated light cones using the shell method with error bars (red curve) and corresponding prediction (dashed black curve). We simulate here a light cone between redshifts 0.2 and 0.3 in a sampling Ns = 512 and a number of shells Nshl = 250 to ensure a sufficient level of continuity in the density field. The spherical Nyquist mode is situated around ℓN ∼ 650 and represented by the vertical reference. Bottom panel: relative deviation in percent of the averaged predicted Cℓ values with error bars in red.



    

  
    
      Fig. 11. 
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Relative difference in percent between shell method and cell method for varying numbers of shells. The spherical Nyquist mode is situated around ℓN ∼ 650 and represented by the vertical reference.



    

  
    
      Fig. 12. 
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Relative deviation in percent with error bars for 10 000 averaged realisations of Cℓ values in the context of the cell method. In the top panel, the density field (non-Gaussian) is rescaled using linear growth function, while in the bottom panel the Gaussian field following the virtual power spectrum is rescaled. The spherical Nyquist mode is situated around ℓN ∼ 650 and is represented by the vertical reference.



    

  
    
      Fig. 13. 
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Top: measured diagonal of the covariance matrix (blue curve) over N = 10 000 realisations of different light cones. The red curve represents the associated prediction in the case of a Gaussian field with errors computed using Eq. (13). Here we keep the shot noise (SN) effect in the measures and include it in the prediction. The spherical Nyquist mode is situated around ℓN ∼ 650. Bottom: relative difference in percent following the same colour-coding.



    

  
    
      Fig. 14. 
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First 300 elements measured for the off-diagonal part of the covariance matrix over n = 10 000 realisations of light cone with Gaussian errors computed using Eq. (13). The elements are labelled by the index m and are ordered column by column in the lower half of the matrix without passing by the diagonal, i.e. Cij,  i >  j.



    

  
    
      Fig. 15. 
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Correlation matrix for 10 000 realisations of Cℓ in a simulated universe between redshifts 0.2 and 0.3 and a sampling Ns = 512. The (ℓ×ℓ′) = (1000 × 1000) of the matrix are represented here.
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