
    
      Fig. 7. 
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        Cumulative X-ray luminosity functions of ULX candidates from 4XMM, CSC2 and 2SXPS. Top panel: deconvolved XLF of spiral galaxies, and residuals from the single (middle) and broken (bottom) power-law fits detailed in Table 5. Bottom panel: deconvolved XLF of elliptical galaxies, and residuals from the single power-law fits detailed in Table 4. For comparison, we overlay the cumulative distributions of sources matching their host nucleus, and of ULX candidates classified as background contaminants.

      

    

  
    
      Fig. 10. 
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        Radial distribution of ULXs in elliptical (top) and spiral (middle, bottom) galaxies, showing their surface density as a function of galactocentric distance. The last panel shows the surface density of different luminosity bins in the compilation of Chandra, XMM-Newton and Swift selected ULXs.

      

    

  
    
      Fig. 11. 
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        Hardness–hardness diagrams of XRB and ULX candidates from 4XMM (top panel), CSC2 (middle panel) and 2SXPS (bottom panel). Contours are shown to ease visualisation. The greyscale density in the background refers to known AGN. Candidates classified as foreground and background contaminants are shown as orange circles and pale blue contours, respectively. The hardness ratios plotted here correspond to the following energy ranges: between 0.5 − 1 and 1 − 2 keV (SC_HR2), between 1 − 2 and 2 − 4.5 keV (SC_HR3), between 0.5 − 1.2 and 1.2 − 2 keV (hard_ms), between 1.2 − 2 and 2 − 7 keV (hard_hm), between 0.3 − 1 and 1 − 2 keV (HR1), and between 1 − 2 and 2 − 10 keV (HR2).

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Variability between snapshots of XRB and ULX candidates from 2SXPS (top panel) and 4XMM (bottom panel), as a function of their flux. Contours are shown to ease visualisation.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Images of a random sample of new HLX candidates. The images are structured as follows: Cols. (1,2), (3,4) and (5) display CSC2, 4XMM-DR11 and 2SXPS candidates, respectively. (odd numbers) and (even numbers) rows show the X-ray and optical image at the same scale – the white line corresponds to 10 arcsec. Rows (1,2), (3,4) and (5,6) correspond to galaxy pair, robust and weak candidates, respectively. These candidates have the following names: 1–2CXO J124208.4+331854, 2–2CXO J025921.5+132913, 3–4XMM J123441.0+020846, 4–4XMM J104444.7−012018, 5–2SXPS J164652.0+234011, 6–2CXO J082215.9+210535, 7–2CXO J105210.4+552243, 8–4XMM J062447.9−372122, 9–4XMM J125708.6−044144, 10–2SXPS J111416.1+481833, 11–2CXO J005151.7+474019, 12–2CXO J131133.3−011656, 13–4XMM J083235.2−225804, 14–4XMM J145753.6−113959 and 15–2SXPS J115109.2+570340. X-ray images correspond to the Chandra and XMM-EPIC images displayed in ESASky, or the science exposures of Swift-XRT where the green circle has a 10 arcsec radius. Optical images come from the PanSTARRS survey (Chambers et al. 2016), except candidate 8 (Digitized Sky Survey, McLean et al. 2000) as it lies in a region not covered by PanSTARRS. The 3σ X-ray position error circle is shown in cyan.

      

    

  
    
      Fig. 16. 
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        Rates of ULX and HLX as a function of different properties characterising galaxy environment.
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