
    
      Fig. 3. 
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Example of a calibrated image. The field of view is 3.88 × 3.88°2. The color scale is arbitrary.



    

  
    
      Fig. 5. 
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Correction of the one-sidereal day variations. From left to right: winters 2008 to 2011. One star is given as an example for each winter; the stars’ IDs are indicated. The lightcurves are phase-folded at a one sidereal day period. First row: initial lightcurve. Second row: split into different data sets. Each set is represented by a color and the recovered pattern is shown as a line of the same color. Third row: lightcurve after division by the patterns. Fourth row: identification of outliers, indicated in red. Fifth row: lightcurve with outliers removed. Sixth row: final lightcurve after applying all the photometric correction and data selection steps.



    

  
    
      Fig. 7. 
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Position of the celestial south pole on the CCD during the winters 2008, 2009, 2010, and 2011. For each winter, only the longest period without repointing the instrument is shown. Increasing time is represented by black, purple, blue, green, yellow, orange, and red. The orientation of the CCD (north, south, east, west) is indicated.



    

  
    
      Fig. 10. 
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Construction of a theoretical model for the distribution of σe. The blue line shows a model taking into account the theoretical noises plus the white and red noise values, as defined in Eq. (4). The brown line shows a model after introducing a correlative component between stars, as defined in Eq. (6). The red line shows a model after introducing correlations with the FWHM and the sky background, as defined in Eq. (10). The black line is the measured distribution σe,  m. Only the 2011 winter is shown as an example.



    

  
    
      Fig. 11. 
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Correlations of σe with the PSF FWHM (top) and the sky background (middle and bottom) for the winters 2010 (left) and 2011 (right). Measurements are indicated as black dots. The correlations extracted from good weather data are shown as red lines. The sky background correlation plots are shown in two different scales.



    

  
    
      Fig. 12. 
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Normalized distribution of σe for the winters 2008, 2009, 2010, and 2011 (black lines). Periods of photometric and veiled weather as defined by our model are indicated in red and orange respectively.



    

  
    
      Fig. 13. 
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Cumulative normalized distribution of σe for the winters 2008, 2009, 2010, and 2011 (black lines). Periods of photometric and veiled weather are indicated in red and orange respectively, and include adjustments for periods without a σe value (see text). Periods of bad weather and white-out are indicated in white.



    

  
    
      Fig. 14. 
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Correlations of σe with the PSF FWHM (top) and the sky background (middle and bottom) for the winters 2010 (left) and 2011 (right). Photometric and veiled epochs as inferred from our model are indicated in red and orange, respectively. Bad epochs are indicated in blue. The sky background plots are shown in two different scales.



    

  
    
      Fig. 15. 
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Correlations of the number of detected stars with σe (top left), the FWHM (top right), and the sky background (bottom left and right, in two different scales) for the 2011 winter. Photometric and veiled epochs as inferred from our model are indicated in red and orange, respectively. Bad epochs are indicated in blue; most of them do not have a calculated σe.



    

  
    
      Fig. 16. 
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Daily observing time fraction for ASTEP South for the winters 2008, 2009, 2010, and 2011. The light blue and dark blue regions indicate the fraction of time with a Sun elevation lower than −9° and −13° (9° and 13° below the horizon), respectively. Periods of photometric and veiled weather as observed by ASTEP South are indicated in red and orange, respectively. Periods of bad weather including white-outs are indicated in white. Periods in yellow indicate that data were recorded but not used in the photometric analysis, either because they were taken during the instrument setup at the beginning of the winter or were lost during the data transfer.



    

  
    Table 6. 

Amount of data acquired by ASTEP South and subsample of data taken under photometric conditions and nominal functioning of the instrument, with or without the constraint of a Sun elevation lower than −9°.




	Winter
	All data
	Photometric data
	All data
	Photometric data
	hSun <  −9°





	
	
	
	hSun <  −9°
	hSun <  −9°
	


	



	2008
	1640.5
	887.0
	1376.3
	864.8
	3030.6



	2009
	2977.1
	1692.8
	2453.4
	1575.7
	3030.9



	2010
	3155.5
	1829.9
	2627.7
	1749.2
	3031.0



	2011
	3642.0
	2290.1
	2993.8
	2118.8
	3031.0


	



	Total
	11415.1
	6699.8
	9451.2
	6308.5
	12123.5






Notes. The amount of time with a Sun elevation lower than −9° for the whole year at Dome C is indicated for comparison. All numbers are in hours.




  
    
      Fig. A.1. 
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Examples of phase-folded lightcurves of variable stars and eclipsing binaries obtained with ASTEP South, sorted by magnitude. The black points correspond to a time sampling of 10 min. A binning with 100 points over the phase range is shown as a red line, except for eclipsing binaries with narrow eclipses. The star ID, the period in days, and the V magnitude (UCAC3 fmag) are indicated.



    

  
    Table B.2. 

Amplitude of the ten main δ Scuti frequencies found in the Fourier spectrum of σ Oct for each winter and for the four winters together.




	Frequency (d−1)
	2008
	2009
	2010
	2011
	All





	10.492693 (13)
	9.69 (32)
	5.42 (26)
	3.01 (22)
	0.99 (16)
	3.73 (11)



	9.719016 (16)
	2.58 (32)
	2.78 (26)
	3.07 (22)
	3.32 (16)
	3.11 (11)



	10.741796 (18)
	2.84 (32)
	2.74 (26)
	2.67 (22)
	2.79 (16)
	2.77 (11)



	8.799398 (19)
	2.91 (32)
	2.56 (26)
	2.56 (22)
	2.52 (16)
	2.61 (11)



	10.251893 (20)
	2.29 (32)
	2.14 (26)
	2.27 (22)
	2.58 (16)
	2.47 (11)



	11.429052 (22)
	2.39 (32)
	2.24 (26)
	2.12 (22)
	2.53 (16)
	2.27 (11)



	9.361590 (28)
	2.99 (32)
	1.67 (26)
	1.51 (22)
	1.55 (16)
	1.80 (11)



	9.771399 (30)
	1.56 (32)
	1.55 (26)
	1.82 (22)
	1.75 (16)
	1.65 (11)



	10.440784 (37)
	1.21 (32)
	1.24 (26)
	1.36 (22)
	1.72 (16)
	1.37 (11)



	10.058734 (52)
	1.38 (32)
	1.31 (26)
	0.93 (22)
	0.77 (16)
	0.96 (11)







Notes. Numbers in parentheses indicate the 3σ uncertainties on the last two digits. The amplitudes are in mmag.




  
    Table B.4. 

Amplitude variations of three δ Scuti frequencies of HD 184465 during the four winters, with two time intervals for each of the 2008, 2009, and 2010 winters and six 30-day intervals for the 2011 winter.




	JD - 2450000
	Frequency (d−1)

	



	
	9.671
	8.692
	6.465
	





	4652
	0.84
	0.32
	1.30
	(36)



	4702
	1.04
	0.41
	1.40
	(52)



	5003
	2.23
	0.39
	0.79
	(35)



	5074
	2.28
	0.38
	0.85
	(31)



	5329
	3.27
	0.35
	0.81
	(32)



	5419
	3.91
	0.53
	0.99
	(25)



	5652
	5.59
	0.76
	0.75
	(39)



	5682
	5.76
	0.65
	0.83
	(40)



	5712
	5.59
	1.37
	0.77
	(26)



	5742
	6.12
	1.24
	0.49
	(29)



	5772
	6.02
	1.88
	0.89
	(33)



	5802
	6.10
	2.74
	0.61
	(51)






Notes. Dates are the central time of each interval. Numbers in parentheses indicate the 3σ uncertainties on the last two digits for the amplitudes (they are the same for all amplitudes at a given time interval). The amplitudes are in mmag.
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