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9. Characterization and calibration of array instruments

9.1 From photons to microvolts
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9.1.1 QUantum efficiency and DQE
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3 Curves of the measured QE and reflectance of a deep-depletion CCD
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Table 9.1. Detective quantum efficiency (DQE) as a function of readout noise R (electrons rms)
and number of incident photons A, for two values of the true QE (30% and 60%).
Read noise Incident number of photons (N,)
R(e™)
1 10 100 1,000 10,000 100,000
1 6.9 22:5 29.0 299 30.0 30.0
(22.5) (51.4) (59.0) (59.9) (60.0) (60.0)
10 0.1 0.9 6.9 225 29.0 29.9
(0.4) (3.4) (22.5) (51.4) (59.0) (59.9)
100 0.001 0.009 0.1 0.9 6.9 22.5
(0.004) | (0.215) (0.4) (3.4) 22.5) (51.4)
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9.1.2 Photon transfer function
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Figure 9.5. A plot of noise vs. signal on a logarithmic scale.
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9.2 Noise, bias, and dark current
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Figure 9.8. (a) A raw CCD image with many defective pixels: (b) same image flattened by using
“median sky flats™ by shifting the images in a “dither” pattern. Credit: Harold Ables, U.S.
Naval Observatory.
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Figure 9.9. (a) A severe fringe pattern due to night-sky emission lines on a deep 4m telescope

exposure with a thinned, back-illuminated CCD. (b) The same field after processing to remove
the fringes.
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