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I-band image of the Moon observed with the NELIOTA system illustrating the available FOV, which is 17.0′ × 14.4′.
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Configuration of the NELIOTA physical data system at the Kryoneri site.



    

  
    
      Fig. 7. 
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Scintillation noise (σscint) as a function of airmass. The top panel shows the scatter of the instrumental R- and I-band brightness of a photometric starndard star (SA 113-475) observed with an exposure time of 23 msec at four different airmasses (X = 1.26, 1.7, 2.2, 2.75; small circles) along with the mean values at each airmass (large circles). In the bottom panel the standard deviation of the brightness of the source, in each airmass, is plotted against the airmass with the linear fits to the data provided (see the text for more details).



    

  
    
      Fig. 10. 
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Positions of impacts on the Moon observed during the first year of the NELIOTA campaign. A total of 31 “validated” events have been recorded so far with 27 being sporadic (yellow points) and four possibly originating from the Geminid stream observed during the period of 12–14 December 2017 (green points). The index associated with each impact corresponds to the flash ID (1st column in Table 5). During this period a total of 17 flashes (not shown here) were classified as “suspected” since they were only detected in the I-band.



    

  
    
      Fig. 11. 
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Distribution of the peak magnitudes of the validated events in the I-band (left panel) and in the R-band (right panel). For comparison we have plotted the distribution of the events observed by Suggs et al. (2014) in the R-band (black-line histogram in the right panel). It is evident that the NELIOTA campaign is detecting flashes about two magnitudes fainter than what was previously detected by Suggs et al. (2014), a result of the use of a larger aperture telescope (see text for details). The difference in the number of the events is mainly due to the different campaign periods (one year of NELIOTA observations versus five years of observations in Suggs et al. 2014).



    

  
    
      Fig. 12. 
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Background standard deviation (STDbkg) distributions in I- and R-band (left and right panels respectively) for observations made in lunar phase of 0.118 on 1 March, 2017. Each measurement comes from an aperture of radius of 11 pixels with 352 such regions randomly selected throughout the Moon’s surface observed.



    

  
    
      Fig. 13. 
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Measured magnitudes versus the associated magnitude uncertainty (σmag) for both stars and lunar impact flashes in the I- and R-bands (left and right, respectively). In both panels the stellar measurements are presented as stars, while the validated impact flashes are shown as circles. For the I-band the suspected impact events (cyan crosses) are also shown. For the stars, the predicted model (Eq. (1)) is also presented (solid line; see Fig. 6). The dashed and dotted lines in each panel indicate the model prediction when the minimum and maximum value, respectively, of the background noise (STDbkg) are considered for the case of the observations of 1 March, 2017 with the lower lunar phase ∼0.1 (Fig. 12) observed.



    

  
    
      Fig. 14. 
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Detection completeness as a function of the brightness of the impact flashes in the R-band. For each magnitude bin of 0.2 mag in the R-band 50 mock flashes were placed in random positions throughout a real observation of the Moon (in both the R- and I-band images) with a color index of R-I=1 mag. The completeness is then computed by forming the ratio of the ones detected with S/N above 2.5 (σmag <  0.4), in both R- and I-bands, to the total number created (50).
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