
    
      Fig. 3. 
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        Illustration of the end-to-end mock X-ray analysis applied to TNG-Cluster to mimic observations with XRISM Resolve. We showcase the process described in Sect. 2 for a single randomly selected Perseus-like cluster for an exposure of 100 ks. In the top left panel, we first show the intrinsic X-ray surface brightness map of the simulated cluster, which is similar to those of Fig. 1, in which the central green square specifies the approximate FoV of XRISM Resolve (∼70 × 70 kpc). The top right panel then shows the count-rate map via the mock observation. Bottom: segments of the associated mock spectrum that resolve individual lines at the Fe XXV Heα complex, Fe XXVI Lyα, and Fe XXV Heβ, with the best-fit bapec model overlaid.

      

    

  
    
      Fig. 5. 
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        Intrinsic versus X-ray inferred velocity dispersion of the gas in cluster cores. We compare the LoS spectral-fit values with intrinsic, emission-weighted (top) and mass-weighted (bottom) LoS velocity dispersion. The data points are colour coded according to either Tspec or M200c. The intrinsic values use all gas within a core region with a side of 70 kpc – the XRISM field of view – but excluding the innermost volume with radius of 10 kpc. The solid lines specify the 1:1 relation, whereas the dotted lines present the ±10% and ±30% deviations from the 1:1 relation. The red circle denotes the example cluster whose spectrum is shown in Fig. 3.
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        Connecting the line-of-sight velocity dispersion of the ICM in cluster cores to the velocity distribution, high-velocity outflows, and morphological features with TNG-Cluster. In this figure, the top left/middle and bottom panels show one individual Perseus-like cluster, whereas the top right panel provides a statistical view across the entire TNG-Cluster Perseus-like sample at z = 0. In particular, the top left (middle) panels show the 1D histogram of LoS (radial) velocity of the ICM within the core of 70 kpc. It demonstrates that bulk motions of relatively small fractions of the gas can make such distributions deviate from a Gaussian, such that the X-ray derived velocity dispersion does not fully capture the complexity of the velocity structure of the cluster. The bottom panel provides maps of the gas thermodynamical and kinematic properties (200 kpc a size for a full projection). Finally, the top right panel shows the correlation between the LoS velocity dispersion versus the 90th percentile of the absolute value of the LoS velocity, with the latter weighted by mass or X-ray emission. Dashed lines show the 1:1 and 2:1 relations. In TNG-Cluster Perseus-like systems, the velocity of the fastest-moving gas is greater than the velocity dispersion by approximately a factor of 2. Moreover, it is the fastest-moving gas that is chiefly responsible for the spatial features and fluctuations of the X-ray surface brightness maps.
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