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        Top panel: Cumulative number density of distinct haloes (Ndis) (dashed curve), subhaloes (Nsub) (dotted curve), and all haloes (solid curve) as a function Vpeak in the UCHUU simulation box at z = 0.2, the median redshift of the BGS-BRIGHT sample in the DESI One-Percent Survey. The horizontal line indicates the mean number density of the BGS-BRIGHT sample. The vertical line indicates the completeness threshold for UCHUU. Bottom panel: Cumulative subhalo fraction measured as a function of Vpeak.
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        Slice through the UCHUU-DESI catalogues with objects coloured by tracer type: BGS (blue), LRG (green), ELG (orange), and QSO (red). The slice shows an 80 deg wedge projected into comoving coordinates using a Planck background cosmology, extending out to a maximum redshift of 2. The projected thickness is 1 deg for QSOs and 0.5 deg for ELGs. The thickness for the BGS and LRG samples is adjusted with redshift to achieve a constant average projected number density. The transparency of points out of the projection plane falls off with Gaussian weighting.
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        Measurements of the monopole and quadrupole of the redshift-space correlation function for all four tracers from the DESI One-Percent samples, in the redshift intervals 0.1<z<0.3 (BGS), 0.45<z<0.85 (LRG), 0.88<z<1.34 (ELG), and 0.9<z<2.1 (QSO). The theoretical predictions from the mean of the independent UCHUU-DESI lightcones generated for each tracer are shown as solid curves, while the shaded areas correspond to the error from the RMS of the 102 mocks. The clustering measurements for the BGS, LRG, ELG and QSO are shown in blue, green, orange and red, respectively, with the monopole and quadrupole shown in the upper and lower panels. The points with error bars represent the measurements from the DESI One-Percent Survey.

      

    

  
    
      Fig. 10. 
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        Measurement of the monopole and quadrupole of the redshift-space correlation function for ELGs from the DESI One-Percent parent samples in their respective redshift bins. The solid curves show the mean of the 102 UCHUU One-Percent mocks, where the shaded region is the error from their RMS. DESI One-Percent clustering measurements are indicated by the points with error bars, where the errors are the 1σ scatter between the mocks. We note the agreement between data and model on scales larger than 2 h−1 Mpc, and the noticeable difference on the smallest scales, see text.

      

    

  
    
      Fig. 11. 
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        Clustering measurements for monopole (left panels) and quadrupole (right panels) of the DESI One-Percent QSO sample in redshift bins. The solid curves show the mean of the Uchuu mocks, and the shaded region is the error from their RMS. Data clustering measurements are indicated by the points with error bars, where the errors are the 1σ scatter between the mocks.

      

    

  
    
      Fig. 12. 
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        Power spectrum monopole and quadrupole measurements of the four DESI tracers, for the same samples as in Figure 7. The BGS, LRG, ELG and QSO samples are shown in blue, green, orange and red, respectively, with the power spectrum monopole in the upper panels, and quadrupole in the lower panels. The solid lines and the points with error bars show the measurements from UCHUU and the One-Percent Survey data, respectively. Error bars represent the 1σ scatter between the 102 mocks.

      

    

  
    
      Fig. 13. 
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        Mean halo occupancy of BGS (top-left panel), LRG (top-right panel), ELG (bottom-left panel), and QSO (bottom-right panel) samples, as determined from our (modified) SHAM UCHUU lightcones. The mean number of galaxies of a halo with a given mass Mhalo is denoted by 〈Ngal〉. The solid lines represent the combined centrals and satellite occupation, while the dotted and dashed lines show the mean halo occupancy for centrals and satellites, respectively. The shaded area indicates the 1σ uncertainty of the occupation measured from the UCHUU lightcones. For BGS, this is a jackknife error from the full-sky mock, split into 100 jackknife regions. For the other tracers, this is the 1σ scatter between the 102 mocks. The best-fit HOD model parameters for BGS and LRG are listed in Tables 4 and 5, respectively.

      

    

  
    
      Fig. 14. 
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        Same as Figure 13 but showing the HODs for several BGS BRIGHT luminosity-threshold (left panel) and LRG stellar mass-threshold samples (right panel), selected from our UCHUU-DESI lightcones. The coloured curves show the HODs measured from the full-sky mock, where the sample is indicated in the legend, and the shaded area indicates the jackknife error, using 100 jackknife regions. The best-fitting 5-parameter HOD model for each sample is shown by the black dotted curves. HOD model parameters are provided in Tables 4 and 5 for the BGS and LRG samples, respectively.

      

    

  
    
      Fig. 15. 
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        Best-fitting BGS HOD parameters and satellite fractions (points), as a function of magnitude threshold. The top panel shows the σlog M (red) and α (purple) HOD parameters, plus the satellite fractions from our HODs (light grey) and Uchuu (dark grey). The mass parameters Mmin (blue), [image: equation] (orange) and M0 (green) are shown in the lower panel. The dashed lines indicate the SDSS results obtained from Dong-Páez et al. (2024), while the solid lines correspond to our approximations given by the equations included in the text. For the Mr<−22 sample, the M0 parameter is completely unconstrained.

      

    

  
    
      Fig. 16. 
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        Top left: Bias of the BGS magnitude threshold volume-limited samples, at the median redshift of each sample. Blue points indicate the mean bias measured from the 102 UCHUU-BGS lightcones, where the small error bars are the error on the mean. Orange points show the bias measured from the BGS One-Percent Survey clustering measurements, where the errors are the 1σ scatter between the lightcones. The green points show bias measurements from the UCHUU mock, but cut to the SDSS volume limited samples, with redshift limits provided in Table 2 of Zehavi et al. (2011). The lines show our fits to these bias measurements as a function of magnitude using Equation (12). Top right: The same as the top left panel, but showing the bias measurements for the LRG stellar mass threshold samples. Bottom left: QSO bias measurements as a function of redshift. The black dashed lines show the parametric fit from Laurent et al. (2017), and the black solid line shows a similar fit to the DESI One-Percent data.
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