
    
      Fig. 5. 
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        Distribution of the relative difference between masses of halos at z = 0 matched between different simulations with initial conditions perturbed by ≲1 pc. Top: Distribution of the relative mass difference. Bottom: Same distribution scaled by the number of particles corresponding to the object mass.

      

    

  
    
      Fig. 7. 
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        The rms variation in the HMF induced by the noise in the initial conditions, normalised to the expected Poisson noise, as a function of halo mass. Curves with different colours correspond to different binnings of halo masses, as indicated in the legend.

      

    

  
    
      Fig. 10. 
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        Ratio of the cumulative mass function extracted from AHF, SUBFIND, VELOCIraptor, and DENHF to that extracted from ROCKSTAR. The filled regions in red and purple represent the 68% confidence regions for the AHF and VELOCIraptor (6DFOF Adaptive), respectively, assuming that the number of objects in each catalogue follows a Poisson distribution.

      

    

  
    
      Fig. 11. 
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        Difference in the cumulative mass function when all particles inside the spherical overdensity are considered versus just the bound particles.

      

    

  
    
      Fig. 13. 
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        The 68% and 95% confidence level contours of the calibration carried out independently in simulations with ns = { − 2.0, −2.5} and background evolution given by either a cosmology in agreement with Planck Collaboration VI (2020) or EdS.

      

    

  
    
      Fig. 14. 
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        HMF at z = 0 for the PICCOLO cosmologies and the ROCKSTAR best-fit prediction. The vertical dotted line represents the cut in mass corresponding to the minimum number of 300 particles for the C0 runs. Error bars are shown assuming a Poisson distribution of the expected number of objects.

      

    

  
    
      Fig. 15. 
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        Ratio of ROCKSTAR best-fit to the mean abundance of halos extracted from the simulations at z = {0, 0.5, 1.0, 2.0}. The vertical dotted line represents the cut in mass corresponding to the minimum number of 300 particles for the C0 runs. The regions in grey represent the relative 1% and 2.5% regions. The Poisson error bars correspond to the C0 and C3 (our cosmology with fewer halos), which count with ten and two realisations, respectively. We only show mass bins with more than 50 halos for improved readability.

      

    

  
    
      Fig. 16. 
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        Impact of massive neutrinos on the HMF. We present the ratio of the HMF with massive neutrinos to the corresponding massless neutrinos counterpart as observed in two independent external simulations DEMNUni (top) and the Open-GADGET subset of Euclid’s neutrino code comparison simulations (bottom). See the definition of ℛ in Eq. (20).

      

    

  
    
      Fig. C.1. 
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        Dependence of ROCKSTAR fit quality as a function of redshift. The fit quality (p-value) was estimated from sampling from the likelihood used for the calibration assuming the best-fit parameters. The p-value is the fraction of random catalogues that had a residual higher than the original catalogue. On the right panel, we present the histogram projection of the left panel.
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