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I have developed an IDL simulation of an electron multiplying L3 (low light level) technology CCD that includes the effects of clock induced charge and multiplication noise. This model allows observers interested in
obtaining high time resolution photometry and spectroscopy of faint sources to compare more easily the gains in performance that can be expected by switching tfo an L3 detector. The model has been used to
generate synthetic image sequences of stars and emission lines. The stellar images are analysed to show how the measured centroid noise of the star varies with the source brightness. In the case of the synthetic
spectra the analysis determines how the SNR of a Gaussian line fit varies with the source brightness. In order to provide points of reference, the results are compared with both an ideal detector and a conventional
CCD with various levels of read noise. The results show how closely an L3 CCD can approach to an ideal detector in various observing regimes. The performance of an L3 detector in photon counting mode is also
investigated.
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A window of 1000 x 100 pixels on the CCD is assumed.
This would be a typical window for spectroscopy. For
such a window size the pixel rate is 100 kPixs! to give 1
spectra s . A conventional CCD is capable of 2.2e-
noise at this rate.
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T For this relatively low spectral rate we can also

consider photon counting. If the photon counting frame
rate is 100Hz we need to block up 100 photon counted
frames for each spectrum. This graph shows the
importance of low CIC if such a large blocking factor is
to be used (If CIC=0.03e- then the L3 is no better
than a conventional detector ).
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Note that above 250 e- s the conventional detector
is actually better than L3.
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We can still use photon counting but only with a
blocking factor of 10. The graph shows clearly the
effect of coincidence losses which limit the SNR of
the photon counting observations to 8.
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is proportional to number of vertical transfers so for photon

counting it makes sense to restrict the CCD's vertical dimension.
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Photon counting gives little advantage over an L3
detector in proportional mode (i.e. where signal is
interpreted as being proportional to pixel value) at
these levels of CIC.
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