
    
      Fig. 3. 
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        Point spread functions of our OmegaCAM data. Top-left panel: inner parts of the Hα PSF. Top-right panel: inner parts of the r-band PSF. Bottom panel: radial profile of the extended Hα PSF (red curves) and r-band PSF (blue curves). The r-band PSF is normalized to its maximum value, and the Hα PSF is normalized so that it has a total flux equal to the r-band PSF. The dot-dashed curves show the fractional cumulative flux outside a given distance from the center. The black vertical lines correspond to the separations between the different parts of the PSFs (2″, 8″, and 100″; see text). The separation between the two middle parts (solid black line at 8″) is also shown in the top panels as a black circle.

      

    

  
    
      Fig. 5. 
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        Hα flux compared against FUV flux for the IN objects in our sample. The red dots are the objects with a 5σ Hα detection, and the blue dots are the objects without a 5σ Hα detection. The magenta and cyan lines give the error bars. The error bars are mainly due to uncertainty in extinction (see Sect. 3.5). The dashed horizontal lines split the sample into logarithmic bins according to their FUV flux. The number of objects with negative Hα flux for each bin is shown on the left.

      

    

  
    
      Fig. 7. 
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        Luminosity functions for M 83. The red crosses correspond to outer disk objects and the blue plus signs to inner disk objects. The solid lines indicate the best fit and the range in log L over which the fit was made. The slopes of the best fits (a) are given in the legend. Top panel: Hα luminosity functions. Bottom panel: FUV luminosity functions.

      

    

  
    
      Fig. 10. 
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        Histograms of the extinction-corrected flux ratios and UV colors of mass-selected objects assuming a Salpeter IMF. Top panel: histogram of log(FHα/fλFUV). The green histogram shows the objects within the H I gas footprint, the blue histogram shows the objects outside it, and the orange histogram shows the star clusters associated with M 83. The orange histogram was obtained by scaling the blue histogram with the IN/OUT area ratio and subtracting it from the green histogram. The change in the flux ratio if [image: equation] is assumed to be larger by 0.1 mag is shown with a black arrow. Bottom panel: same as the top panel but for FUV−NUV. The shaded parts of the histograms correspond to the Hα-bright (log(FHα/fλFUV) > 1) clusters and the blue (FUV−NUV < 0) clusters, respectively. These histograms illustrate the subtraction of background contamination from our cluster counts.

      

    

  
    
      Fig. 11. 
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        Postage stamp images of the five most massive Hα-bright star clusters in the M 83 outer disk. Top row: GALEX FUV images. Bottom row: OmegaCAM Hα images. The isophotal aperture used for photometry is contoured in each image. These clusters correspond to the Hα-bright clusters in the mass-selected sample when assuming a Salpeter IMF. Each of the images is 1′×1′ in size.

      

    

  
    
      Fig. 12. 
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        Observed and modeled NHα/Nblue for different IMFs. The black curve show values predicted by our steep models with different IMF slopes (α). These were obtained as NHα/Nblue = tHα/tblue while assuming instantaneous cluster formation and a constant cluster formation rate. The values predicted by the truncated models are not shown for clarity, but they are very close to the values predicted by the steep models. The first dot from the left is given by the model with the standard Salpeter IMF (α = 2.35). The red curve indicates the observed value in the M 83 outer disk using different mass selection criteria imposed by IMFs with different α. The blue curve is the same as the red curve but for the truncated IMFs with different Mu. The shaded areas around the lines show the errors in the observed values. The observations and models agree for 2.8 ≤ α ≤ 2.9, or Mu ≈ 30 M⊙.

      

    

  
    
      Fig. 13. 
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        Maximum Hα-to-FUV flux ratios of stellar clusters predicted by our models. The black curves show FHα/fλFUV against IMF slope (α) and truncation mass (Mu) for the set of steep models and the set of truncated models, respectively. The first dot from the left is from the model with the standard Salpeter IMF (α = 2.35, Mu = 100 M⊙). The horizontal red line and shaded area show the maximum observed FHα/fλFUV in our catalog and its errors. The dashed black horizontal line is the limit of Hα brightness that we adopted. The change in the observed flux ratio if [image: equation] is assumed to be larger by 0.1 mag is shown with a black arrow. Only models with α < 2.8 or Mu > 60 M⊙ can generate clusters with as high a FHα/fλFUV as are observed.

      

    

  
    
      Fig. 14. 
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        Hα-to-FUV total flux ratios predicted by our models. The black curves shows values predicted by models with different IMF slopes (α) and truncation masses (Mu) for the set of steep models and the set of truncated models, respectively. The first dot from the left is from the model with the standard Salpeter IMF (α = 2.35, Mu = 100 M⊙). The horizontal red line indicates the observed value in the M 83 outer disk. The shaded area around the red line shows the error in the observed value. The change in the observed flux ratio if [image: equation] is assumed to be larger by 0.1 mag is shown with a black arrow. The observations and models agree for 3.0 < α < 3.1 or 30 M⊙ < Mu < 40 M⊙.

      

    

  
    
      Fig. 15. 
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        Effect of varying the internal extinction. Top panel: comparison of log(ΣFHα/ΣfλFUV) in our catalog vs. the assumed [image: equation]. The dashed curve shows the logarithm of the minimum predicted ΣFHα/ΣfλFUV among our steep IMF models that are capable of producing clusters with as high a maximum FHα/fλFUV as the maximum FHα/fλFUV observed (southwest to northeast hatches) for each [image: equation]. The dot-dashed curve shows the same for our truncated IMF models (northwest to southeast hatches). The curve for the steep IMF models levels out beyond [image: equation] because at that assumed internal extinction and higher, all of our steep IMF models are capable of producing clusters with a maximum FHα/fλFUV higher than the maximum observed, so the log(ΣFHα/ΣfλFUV) value for α = 3.3 is given for all [image: equation]. Bottom panel: comparison of NHα/Nblue in our mass-selected catalogs assuming a Salpeter IMF (red curve) and steep IMFs (blue and purple curves) vs. assumed [image: equation]. The values predicted by our steep IMF models are shown by the gray shaded area. The darker shaded area is between the highest and lowest value predicted by our steep IMF models, and the lighter shaded area is ±0.01 around the darker shaded area, corresponding to the typical errors for NHα/Nblue in our analysis. Observations agree with steep IMF models when 0.10 < [image: equation] < 0.15 mag is assumed.
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