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CCD-shutters take some time to open and close. This results in a difference between the 
recorded and real exposure times. The pixel-to-pixel pattern ô(x,y) in which this difference 
varies depends on the characteristics of the device. These timing errors affect photometric 
measurements in two ways: directly, since the recorded exposure time is not the real one, and 
indirectly, via the flatfielding process, because the shutter effect is mixed up with the flatfield 
pattern. The direct effect may be negligible when exposure times are long. The indirect effect 
is present irrespective of the exposure times of the frames, if flatfield exposure times are short. 

Generalizing Stetson (1989), to calculate the function δ(χ,ν) we take a set of η flatfields, 
fi(x,y), with recorded exposure times tau{ η and another flatfield, F(x,y), with recorded exposure 
time T, all of them obtained under the same illumination conditions. Defining the ratio: 

we can compute the shutter map as 

vyj^y)- n-R(x,y) 

Shutter effects can be removed from any given image Z(x,y) with recorded exposure time t n, 
by performing the calculation 

Z(x,y) = Z(x,y)tJ«(xy) 

which yields the corrected image Z(x,y). Another approach to shutter-timing errors was 
proposed by Surma (1993). 

Our study of the CCD-shutters on the 1.23-m and 2.2-m telescopes of CAHA at Calar 
Alto (Almeria, Spain), shows that shutter-timing influence is not negligible. For a 10 s 
exposure, δ(χ,ν) yields a difference of 0.010 mag between the most and less exposed pixels, and 
a global error of 0.037 mag due to the general over-exposure of all the frame. 
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