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Solution 1: CCD Image Processing 

a) To measure instrumental magnitude we should choose an aperture. Careful investigation of the image, shows that a 
5 × 5 pixel aperture is enough to measure  for all stars.  can be calculated using: 

 = −2.5 log(
∑ I() −  NI̅




Exp ) 

where I() is the pixel value for each pixel inside the aperture, N is number of pixels inside the aperture, I̅ is the 
average of sky value per pixel taken from dark part of image and Exp is the exposure time. Table (1.4) lists values 
for  and  calculated for all three identified stars. 

I̅ = 4.42 

 = 25 

 = 45 

Table (1.4) 

Star    
1 -3.02 9.03 12.38 
3 -5.85 6.22 12.40 
4 -4.04 8.02 12.39 
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b) Average  = 12.4 
c) Following part (a) for stars 2 and 5, we can calculate true magnitudes () for these stars 

 
Table (1.5) 

Star   
2 -2.13 9.93 
5 -0.66 11.4 

 
d) Pixel scale for this CCD is calculated as 

 

 =
 

  ×
180 × 3600

  

 
= 4.30˝ 

 
e) Average sky brightness: 

 = −2.5 log
 I̅

()()    

 
= 20.6 
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f) To estimate astronomical seeing, first we plot pixel values in x or y direction for one of the bright stars in the image. 
As plot (1) shows, the FWHM of pixel values which is plotted for star 3, is 1 pixel , hence astronomical seeing is equal 
to  
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Plot (1) 
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Solution 2:  Venus
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 = 0.1



 =
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Table 2.2 



 

 

 

 

 

 

 

 

 

 

 

Column 1 Column 2 Column 3 

Date SVE 
( ͦ) 

Sun - Venus Distance 
(AU) 

2008-Sep-20 39.83 0.726 
2008-Oct-10 47.16 0.728 
2008-Oct-20 50.80 0.728 
2008-Oct-30 54.55 0.728 
2008-Nov-09 58.26 0.728 
2008-Nov-19 62.10 0.728 
2008-Nov-29 66.17 0.727 
2008-Dec-19 74.81 0.725 
2008-Dec-29 79.63 0.723 
2009-Jan-18 90.57 0.721 
2009-Feb-07 104.83 0.719 
2009-Feb-17 114.08 0.718 
2009-Feb-27 125.59 0.719 
2009-Mar-19 157.52 0.721 
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