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                Top panel: cosmological convergence power spectrum Pκ(ℓ) derived from the evolved matter power spectrum averaged over the source redshift distribution of Eq. (19). The red and blue curves represent the quantities induced by the linear and non-linear matter power spectrums, respectively. Bottom panel: corresponding multipolar moment spectra [image: equation] for the weight function in Eq. (12)and a choice of Rmax = 10′ and ν = 0.5. 

              

    

  
    
      Fig. 4 
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               Evolution with redshift of the normalisation factor [image: equation] of multipolar moments spectra for the 100 most massive haloes (red solid lines). The theoretical prediction of α is overlaid in black. The model reproduces the variations with time, mass and scale remarkably well, despite a crude treatment of projections and the limited validity of the spherical collapse model. 

            

    

  
    
      Fig. 5 
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              Top panels: multipolar moments spectra (normalised by random profiles) for the annulus 0.25 ≤ R/Rvir< 0.5 (left) and 1 ≤ R/Rvir< 4 (right) at redshift z = 0 as a function of halo mass. In the internal region, the quadrupole prevails, and reflects the ellipsoidal symmetry of the core. In the external region, the residual power excess at 2 <m< 10, not predicted by GRF approximation, should represent the non-linear sharpening of the filamentary structure. Bottom panels: multipolar moments spectra (normalised by random profiles) for the annulus 0.25 ≤ R/Rvir< 0.5 (left) and 1 ≤ R/Rvir< 4 (right) for the 100 most massive haloes for the z = 0, z ~ 0.3, z ~ 0.6 and z ~ 0.9 simulation outputs. Comparing a population of haloes with the same level of non-linearity (or the same rareness), the shape of haloes appears to be settled early in the cosmic history. 
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              Cross-correlation of multipolar moments between annuli R ∈  [ 0.25,0.5 ] Rvir and R ∈  [ 1 − 4 ] Rvir for the M1 mass bin. Apart from m = n = 1,2,4 terms, no significant correlation is found. 
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