
    
      Fig. 3. 
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        3D radial profiles of mass-weighted mean of pressure (top, in keV cm3), electron density (middle, in cm−3), and temperature (bottom, in keV). The uncertainties are the mass-weighted standard deviation. The orange dotted lines stand for the high-resolution simulation (81923), and the blue dotted lines stand for the low-resolution simulation (20483). The profiles extend from 60 to 5300 kpc. The vertical solid line is for R500, and the dashed vertical line is for Rvir. Profiles derived from the high- and low-resolution simulations are consistent, except in the cluster core. The low-resolution simulation has converged outward from at least R500.

      

    

  
    
      Fig. 5. 
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        Radial pressure profiles: orange and blue dotted profiles are the 3D profiles made, respectively, with the high- and low-resolution simulations, and the error bars are the standard deviation. With the same colour code, the solid lines are the 3D-deprojected profiles extracted from the Fil projection. The pale lines are the 100 iterations of the Monte-Carlo smoothing method, and the error bars are the dispersion among these iterations in each bin. The vertical solid line is R500, the vertical dashed line is Rvir. 3D-deprojected profiles are less smooth than their 3D counterparts. The computation of the hydrostatic mass requires the gradients of these quantities, the observed irregularities have a significant impact on the mass estimates.

      

    

  
    
      Fig. 7. 
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        Hydrostatic mass biases estimated at different radii. In orange, the hydrostatic mass bias computed with the 3D radial profiles from the high-resolution simulation. The dashed lines represent the hydrostatic mass biases estimated with 3D-deprojected profiles from several projections. The blue dotted line is the Fil projection, the green dashed and grey dash-dotted lines are the Filx and Fily projections, respectively. The red solid profile is the Cen projection. For both panels, the vertical solid line is R500, the vertical dashed line is the virial radius. At around 300 and 850 kpc, the total mass is overestimated up to a factor 6 due to pressure discontinuities observed in Figs. 2 and 6. The large scatter in the projections at Rvir shows the impact of the integrated matter along each direction. The biases obtained from fitted profiles are lower at 300 and 850 kpc but consistent with those from simulation-derived profiles at R500 and Rvir.

      

    

  
    
      Fig. 10. 
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        Comparison of average hydrostatic mass biases at R500 from samples of clusters in random non-constrained simulations with the values obtained using 3D or the 3D-deprojected profiles from the constrained simulations of the Virgo replica. The constrained simulation includes the same sub-grid physics as the random simulation with the addition of the quasar mode for the AGN feedback. We used the same colours for the biases obtained in this work. Virgo being an unrelaxed cluster, the bias obtained from the 3D profiles is larger than the average biases from the random simulations. The projection effects emphasise the variations in the profiles and induce very large biases.

      

    

  
    
      Fig. A.1. 
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        Illustration of a geometrical deprojection algorithm. The plane of the sky is perpendicular to the page. Radii r0, r1, and r2 are 3D quantities and define spherical shells. Radii R0, R1, and R2 are projected quantities referring to cylindrical shells along the LoS; these correspond to circular annuli on the plane of the sky. The figure is extracted from McLaughlin (1999).

      

    

  
    
      Fig. B.1. 
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        Pressure maps from Fil direction in high- (left) and low-resolution (right) simulations. The maps are ∼ 12 Mpc wide and centred on the Virgo cluster centre. The circle is the virial radius.
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