
    
      Fig. 3. 
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        Projected stellar surface mass density (Σ*) of the poster-child disk galaxy in Box4 of Magneticum with halo ID 13633. Contours indicate the 68th, 90th, and 99th percentiles of X-ray photon positions for HMXBs (black) and LMXBs (red).

      

    

  
    
      Fig. 5. 
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        Integrated XLFs from Eqs. (1), (3), and (11) normalized by their respective scaling (SFR and M*). The dash-dot-dotted line is the XLFs of the L21 model, for log[O/H]+12 = 7.2, and the dotted line for log[O/H]+12 = 9.2. Colored lines are average XLFs obtained from the luminosity sampling in PHOX: from M12b in dashed blue, L21 in dash-dotted orange, and Z12 in solid green. Corresponding lines share the same line style. The gray vertical line at log L ∼ 37 marks the maximum luminosity of a source emitting one single photon with an average energy of 0.5–8 keV.

      

    

  
    
      Fig. 7. 
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        Same as Fig. 6, but for HMXB luminosity in the 0.5–8 keV band. The filled blue contours represent the same halos with HMXBs sampled from the L21 model (Eq. (11)). The solid black line is the expected relation from the employed HMXB model in Eq. (3), and the dashed red line is the predicted relation for discretely sampling data points from a PL distribution (Gilfanov et al. 2004a). The solid blue line is the expected relation from the employed L21 model. Data points are taken from M12b.

      

    

  
    
      Fig. 10. 
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        Metallicity dependence on the linear SFR scaling relation of HMXB luminosity. Oxygen fractions are derived from mass-weighted stellar metallicities of SSPs younger than 30 Myr. The black solid line is the mean global model calculated by L21 in the limit of perfect luminosity function sampling. The shaded gray area is its 16th-84th percentile margin. Our data are binned by oxygen fraction and SFR; SFR bins are indicated by color. Vertical error bars correspond to the 25th–75th percentile margin of the data within each metallicity bin, and horizontal black bars indicate the width of the metallicity bin. Colored symbols corresponding to the SFR bins are displaced horizontally with respect to the metallicity bin center for illustrative purposes. The dashed purple line is the corresponding M12b model where no explicit metallicity dependence is assumed.

      

    

  
    
      Fig. 11. 
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        X-ray photon count ratio between the XRB and the hot gas component including all galaxies in our sample. Colors represent the component and line styles the energy range in the observed frame. The label “XRB” shows the sum of HMXB and LMXB emission. Top: differential fraction of galaxies with a given count ratio, r. Bottom: cumulative fraction of galaxies. Here, a ratio of r ≥ 2 means that the XRB component is dominant. Ratios exceeding the given range are collected in the last bin.

      

    

  
    
      Fig. 12. 
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        SFR-normalized average X-ray spectrum of our star-forming sample (SFR > 0.4 M⊙ yr−1). The combined spectrum (black) is made up of the HMXB (dark green), the LMXB (lime green), and the hot gas (blue) component. The combined XRB emission is given in orange. The red line is the L22 average spectrum derived from observations of dwarf galaxies.

      

    

  
    
      Fig. 13. 
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        Mean X-ray spectrum (solid black) of our star-forming galaxy sample binned by SFR from lowest (upper left panel) to highest (bottom right) in the energy range 0.5–10 keV. The mean spectrum was calculated by normalizing each galaxy spectrum to its total 0.5–10 keV emission and taking the average in each energy bin. Dotted lines represent the different components that contribute to the total spectrum: hot gas emission (blue), LMXB (lime green), and HMXB (dark green). “XRB” (orange) stands for LMXB+HMXB emission. The red line is the L22 average spectrum derived from observations of dwarf galaxies. The lower part of each panel shows the fractional contribution of each component to the mean spectrum together with the XRB count ratios from L16. The gray box highlights the bin size and the number of galaxies, N, within each bin.
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