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        Left: X-ray count rate distribution as a function of redshift shown for the redshift bins used to constrain structure growth. We use the same ΛCDM parametrization in each bin. The different colors represent the separation. The intensity of the colors represents the richness. The observable distribution in the five subsamples differs as expected; in particular, count rates are higher at low redshift for fixed richness. Right: Redshift distribution of the clusters in each bin. The mean redshift of each subsample is represented with an overline. Although the volume probed increases with the redshift, the number of objects decreases due to the eRASS1 selection function.

      

    

  
    
      Fig. 10. 
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        In ΛCDM, comparison of the low-redshift sample (z < 0.45; in red) with the full cosmology sample results (in blue). The results from the CMB (Planck20) are in gray. The agreement between the standard analysis and the low-redshift analysis shows the robustness of the eRASS1 cosmology analysis.

      

    

  
    
      Fig. 11. 
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        Comparison of the S​8 parameter in the different bins and different models. The color scheme follows the one introduced in Figure 7 for the cosmological parameter inference. Different cosmic shear results are shown in teal: DES + KiDS (Dark Energy Survey and Kilo-Degree Survey Collaboration 2023), DES (Amon et al. 2022), and HSC (Dalal et al. 2023). Results from the cosmic microwave background (Planck20) are shown in black. The gray area represents the 68% and 95% confidence levels from G24. Our main result is that no matter what the considered model is, adding a degree of freedom in the power spectrum decreases the value of S​8 to make it compatible with the cosmic shear value.

      

    

  
    
      Fig. 13. 
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        Goodness of fit for the three models fitted in this analysis: the power spectrum reduction model Lin et al. (2024) with p = 1 fixed, γΛCDM, and γwCDM. The combination of all the model components is shown in blue, while the cluster is in orange. We also show the contaminants with the active galactic nuclei (AGN, in red) and false detections due to background fluctuations (BF, in green). The filled areas represent the 68% errors on each component. The gray solid line represents the data distribution, and the black line represents the Poisson uncertainties in each bin.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Comparaison of the shift in the Ωm − σ8 plane. The results obtained while assuming massless neutrinos agree with the one probing their mass. Additionally, adding neutrinos does not impact the measurement of σ8.

      

    

  
    
      Fig. A.1. 
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        Full cosmological corner plot of the parameters obtained in the γΛCDM case (in orange). For comparison purposes, we also show the controls of the ΛCDM model from Ghirardini et al. (2024) (gray contours).
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