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Cumulative number counts vs. flux for the AGNs in the 0.5 − 2.0 keV energy band. The black curve is from Lehmer et al. (2012); the blue dotted curve represents one realization of an AGN population used for the simulation. The purple dotted line indicates the AGN flux cut (≥1 × 10−15 ergs s−1 cm2) for the 90% encircled energy fraction when removing the AGN contamination at the stage of the spectral fitting (Sect. 3.2.5).



    

  
    
      Fig. 5. 
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Positional accuracy on AGN (blue) and galaxy groups (orange). The position shift is defined as the distance between the input positions of the simulated sources and the positions of their corresponding closest detected sources. The red vertical dotted line indicates the ATHENA FOV-averaged PSF 5.2″, and the green solid line at 6.0″ is the adopted cross-matching radius for the detected sources.
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Best-fitting values in the extent−extension-likelihood plane. Point-like sources (AGNs) are displayed as gray points, the simulated extended sources (galaxy groups) are marked as black, and the green dots represent the detected galaxy groups. The solid blue lines at extension-likelihood = 104 and extent = 2.3 determine the selection criteria for extended-like sources with a 1 deg−2 false detection rate.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Total number of galaxy groups of masses M500 = 1013 M⊙, 5 × 1013 M⊙, and 1014 M⊙ as a function of redshift. Planck cosmology is assumed. First panel: number of galaxy groups in the entire sky. Second panel: number of galaxy groups in the ATHENA WFI survey area assumed for the nominal mission lifetime of four years (48 deg2). Third panel: same as the second panel, but taking into account the ATHENA detection efficiency for the RE11 baseline simulation in 80 ks exposure time. Fourth panel: expected number of galaxy groups with temperature measurements with a precision ΔT/T ≤ 25%.



    

  
    
      Fig. 11. 
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Simulated background-subtracted WFI spectrum of a 5 × 1013 M⊙ group at z = 0.5, 1.0, 1.5, 2.0, 2.5 (from top to bottom), at an off-axis angle of 10′, and an exposure time of 80 ks. First panel (from the left): galaxy group spectra with the background subtracted. Second panel: extracted location of galaxy group in ATHENA FoV. Third panel: zoom-in view of the galaxy groups (box size 6′×6′); the blue circle represents r500; the red circle is 2.0 × r500; the annulus is used for background subtraction. Fourth panel: detected AGNs are excluded with a PSF corresponding to a 90% encircled energy fraction (99% for the bright ones outside r500).



    

  
    
      Fig. 12. 
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Temperature statistics for the simulations by RE11 and TR18 (Truong NR, Truong CSF and Truong AGN) in 80 ks exposure time, with masses of M500 = 1 × 1013 M⊙, 5 × 1013 M⊙ and 1014 M⊙. Top: median precision of the temperature fit. The green dashed line indicates 25% precision. Middle: accuracy of the temperature measurements. Bottom: bias in uncertainty. The precision, accuracy, and bias in uncertainty are defined in Sect. 3.2.5.



    

  
    
      Fig. 13. 
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Observed LX − T relation based on TR18 CSF simulation. The TR18 NR, CSF, and AGN models are shown in red (dash-dotted), purple (dotted), and blue (dashed) lines. The gray, black, and blue data points represent the simulations with masses of M500 = 1013 M⊙, 5 × 1013 M⊙, and 1014 M⊙ respectively. The number of data points are the expected number of groups to be detected by ATHENA for the TR18 CSF model (which is given in the middle values in Table 2). No data points are shown for the mass of M500 = 1013 M⊙ beyond z ≥ 1.0 due to the zero detection probability predicted in panel 5 of Fig. 9. The solid green line is the linear fit result with a fixed slope from the TR18 CSF model.



    

  
    
      Fig. 14. 
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Top: histogram of ΔT/T for each redshift bin. The purple dotted line represents the 25% precision. Bottom: estimated area under the histograms in the above plot at ΔT/T = 25% cut. This area represents the fraction of detected groups at a given redshift that can achieve a temperature precision measurement better than 25%.



    

  
    
      Fig. A.1. 
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Simulated AGN log N − log S relation. The black curve is the AGN model in the 0.5 − 2.0 keV energy band from Lehmer et al. (2012); the blue dotted curve represents one realization of an AGN population used for the simulation, while the orange dots are the detected AGNs. The zoom-in box shows the log N − log S relation at the faint end, which indicates ATHENA cannot detect any sources fainter than (7 × 10−17 ergs s−1 cm−2) in an 80 ks exposure time observation.



    

  
    
      Fig. B.1. 
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Two-dimensional detection probability interpolation grid. Top: detection probability as a function of redshift z, for masses of M500 = 1 × 1013, 2.5 × 1013, 4 × 1013, 5 × 1013, 7 × 1013, 1 × 1014, 1 × 1015 M⊙. Bottom: detection probability as a function of mass, for redshifts z = 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0.
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