
    
      Fig. 3. 
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        Scatter of our mass-observable relations, paired with their projected version: concentration, integrated Compton-y parameter, gas mass, NFW mass, richness, stellar mass, X-ray luminosity, and temperature, within a radius of r200c; the grey band reports the gas mass, X-ray luminosity, and temperature within r500c. The left panel reports the fractional scatter of both 3D and 2D quantities. Each dotted vertical line separates the regions that report a given quantity and its 2D version. The right panel reports the contribution of projection effects. Points are coloured by their mass range as in Fig. 1, blue inverted triangles represent the low mass bin, orange up-triangles represent the high mass bin, and grey crosses represent the complete sample. Note: we lack the value of projection effects for LX, 500c (see discussion). Points are ordered according to the value of the second panel. Error bars are computed using the jackknife method.

      

    

  
    
      Fig. 5. 
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        Probability density distribution of M2D/M at different mass bins: for halos with M < 2 × 1014 M⊙ as a blue dotted line, for halos with M > 2 × 1014 M⊙ as a dashed orange line and for the complete sample as a grey solid line. For each mass bin, the vertical line represents the median values (note: the three lines are very close together).

      

    

  
    
      Fig. 7. 
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        Impact of LoS contamination in scaling relations. We show halo properties as a function of halo mass M in the left column, and colour-coded by the fractional amount of mass in a cylinder (M2D/M), and the residuals PDFs in the right column (grey shaded histogram). Rows correspond to richness, the integrated Compton-y parameter, lensing mass, and lensing concentration. We also show the residuals of a subset of halos with low LoS contamination (in particular M2D/M < 1.26, dashed line histogram). Each panel reports the scatter of the residuals σ and the mean μ of the low LoS residuals.

      

    

  
    
      Fig. 10. 
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        Ratio between 2D NFW profile fit parameters and 3D parameters for halos with a successful 3D gNFW profile fit. Upper panel: Ratio between concentrations. Lower panel: Ratio between halo masses. Points are colour-coded by the external log-slope β of the 3D fit of gNFW.

      

    

  
    
      Fig. 11. 
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        Residuals of lensing concentrations with respect to the power-law fit. As in Fig. 7, the dashed line histogram indicates the residuals for objects with low LoS effects (low value of M2D/M). The solid line histogram contains the additional constraints of halos with β and γ parameters close to the ones of an NFW profile (2.8 < β < 3.2 and 0.8 < γ < 1.2). Each histogram label reports the scatter σ of the residuals.

      

    

  
    
      Fig. 12. 
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        Scatter plot of ratio between 2D concentration and 3D concentration against β, namely, the outer slope of Eq. (10), of good 3D gNFW profile fits in a narrow mass range of M ∈ [1, 2]×1014 M⊙. We also report the correlation coefficient.

      

    

  
    
      Fig. A.1. 
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        Density profiles of a simulated halo and the corresponding NFW profile fit. Upper panel: total matter density profile (blue solid line) and the respective NFW profile fit profile (black dashed line). Central panel: reduced shear from simulated particles (orange solid line), and from the analytical projection of the density profile Σconv. presented in Eq. (A.1) and performed in the radial range [60, 3000] kpc, in the blue solid line. The dashed vertical line indicates the minimum radius of the shear fit, and the fit profiles (black lines) are extrapolated down to 10 kpc to enhance the central densities predicted by the two fits. The bottom panel shows the same as the central panel but focuses on the radial range of the fit. The error bars indicate the uncertainty for each radial bin, as defined in Eq. (8).

      

    

  
    
      Fig. A.2. 
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        Density profiles of a mock halo that deviates from NFW and the corresponding NFW profile fit. The mock halo mass, concentration parameter and gNFW log-slopes are chosen to match the ones of the simulated halo presented in Fig. A.1. The upper panel reports the total matter density profile of the mock halo (solid blue line) and the profile from the corresponding NFW profile fit (dashed black line). The bottom panel shows the reduced shear and the profile from the corresponding NFW profile fit (dotted black line). The error bars indicate the uncertainty for each radial bin, as defined in Eq. (8).

      

    

  
    
      Fig. B.1. 
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        Correlation coefficients matrix (upper-right triangle) and scatter plot (bottom-left triangle) of power-law log-residuals of Euclid-data (lensing concentration, lensing mass, richness, and stellar mass, respectively) and possible outcomes from multi-wavelength observations (integrated Compton-y parameter, gas mass, X-ray luminosity, and temperature, respectively). Cell colouring goes from blue (negative correlation coefficients) to red (positive correlation coefficients) and is white in the interval [ − 0.35, 0.35] in order to enhance the visibility of the most significant coefficients.

      

    

  
    
      Fig. B.2. 
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        Same as Fig. B.1 but here we show the quantities computed in the 3D space.

      

    

  
    
      Fig. B.6. 
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        Same as Fig. 3 but for the data at z = 0.9.
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