
    
      Fig. 3. 
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Different methods of background modelling, illustrated in the example of an observation of the η Carinae region (obs. id. 0112560101). The panels include a three-band false-colour image of the EPIC observation (0.2−1.0 keV, 1.0−2.0 keV, 2.0−12.0 keV), showing the complex background structure of the field (panel a), the MOS1 background map derived from a spline fit (panel b) and from adaptive smoothing (panel c), the source-excised image (panel e), its ratio to the two background maps (panels f and g) and the ratio between them (panel h). The source-excised image is smoothed with a Gaussian kernel of increasing width (panel i). All images have a linear intensity scale. The smoothed layers which are chosen per image pixel to construct the background map according to their S/N are shown in grey-scale (panel d).



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Stacked source detection on an observation split into several nearly equally long sub-exposures (obs. id. 0555780201). Upper panel: percentage of exposure time. Middle panel: sliding box detections that are submitted to emldetect. Cross-hatched bars mark those found in the fifteen mosaics of all sub-exposures, dark filled bars the detections found when running eboxdetect on all individual images simultaneously, and light filled bars the box detections in each individual sub-exposure. Lower panel: final maximum-likelihood detections with a minimum total detection likelihood of at least six in the stack (dark blue) and in the individual sub-exposures (light blue). The dashed horizontal line marks the result of source detection on the full, unsplit observation.



    

  
    
      Fig. 7. 
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Source parameters derived from stacked source detection in a longer and a shorter part of long observations, compared to source detection in the longer part only. Each dot represents the ratio of the median values of the sources detected in one stack to the median values of the sources detected in the long sub-exposure alone. Sources with an equivalent detection likelihood above six in at least one exposure are included in the stacked source list. The light blue crosses in the uppermost panel mark the ratio of sources with a total likelihood above six. The red curve is a 2nd-order polynomial fit to guide the eye.



    

  
    
      Fig. 10. 
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Number of detections (grey solid), detections per square degree (red solid), and approximate sky coverage in square degrees (blue dash-dotted) per number of contributing observations.



    

  
    
      Fig. 11. 
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Sky area (blue dash-dotted) and source density (brown dashed) as an approximate measure of detection sensitivity over the total EPIC exposure times of the catalogue stacks. The plot shows the vignetted exposure time averaged over the five energy bands and summed for the three EPIC instruments pn, MOS1, and MOS2.



    

  
    
      Fig. 12. 
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Relation of stacked detection and extent likelihoods to source flux and counts in 3XMM-DR7s. Dotted lines mark the lower limits: minimum detection likelihood to include a source in the source list and minimum extent likelihood per fit to consider a source extended. Colour density scales with the source number per plotting bin.



    

  
    
      Fig. 13. 
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Flux distribution in the catalogue of sources from overlapping observations, in total (grey, filled) and for each of the five energy bands (energy increases from left to right).



    

  
    
      Fig. 14. 
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Relation between exposure time EP_ONTIME and all-EPIC fluxes (left panel) and flux errors (right panel) in 3XMM-DR7s. All-EPIC fluxes are the weighted means of the fluxes in the individual energy bands. The exposure time is summed over all contributing observations. Colour density scales with the source number per plotting bin.



    

  
    
      Fig. 15. 
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Distribution of exposure time ratios for the 269 stacks comprising two observations.



    

  
    
      Fig. 16. 
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Accuracy of the source parameters of point sources from stacked (red) and non-stacked (blue) source detection, derived from simulated images of stacks comprising two observations. The coordinates in the upper panels are absolute offsets: results of source detection on simulated images minus input value. Count rates and equivalent detection likelihoods in the lower panels are relative differences: simulations minus input divided by the input value.



    

  
    
      Fig. 20. 
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Three of the all-EPIC long-term variability parameters for point sources and their different dependence on the number of contributing observations. A low value of VAR_PROB and high values of FLUXVAR and FRATIO can indicate a long-term variable source. The dark grey area in the left panel indicates the 1σ range of the probability estimate for constant sources. All histograms are normalised to their maximum.



    

  
    
      Fig. B.1. 
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Example detection images of catalogue stacks and detections in the respective individual observations, including a field with considerable spurious content. As in Fig. 18, stacked detections are shown in blue and combined individual detections in red. Thick circles and diamonds mark detections that are significant in at least two observations, thin pentagons and boxes the others. Dashed symbols are used for detections that have been flagged by dpssflag. Panel a: two observations with identifiers 0693662101 and 0723780201. Panel b: two observations with identifiers 0203840101 and 0203840201. Panel c: three observations with identifiers 0205650401, 0205650601, and 0205650701. Panel d: two observations with identifiers 0674320301 and 0674320401. Panel e: two observations with identifiers 0505010501 and 0505011201. Panel f: five observations with identifiers 0124712501, 0204040101, 0204040301, 0304320201, and 0304320301.



    

  
    
      Fig. B.2. 
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Examples of the auxiliary products accompanying each catalogue source: broad-band X-ray image, false-colour RGB image of three X-ray energy bands, optical finding chart, and long-term light curve.
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