
Fig 4 We fitted the same Abell 370 data to 5th degree (6 free parameters) using a) Legendre polynomials and b)
monomials and computed the Pearson correlation matrices. The Legendre representation is strikingly less correlated
than the monomials. As described in the text, the nearly diagonal correlation matrix of the Legendre polynomials is
preferable to the checkerboard that the monomials produced.

monomials this leads to manifestly wrong answers with single precision arithmetic at deg = 6 and
even with double precision at deg = 11.

3 Information Content by Legendre �

For Abell 370, Figure 3 shows that a 5th degree Legendre fit extracts nearly all of the meaningful
information. The only pixels that experience significant information loss are those that strongly
saturate, are hit by cosmic rays, or are statistical outliers in some other way. For these few pixels,
each has its own personality, and techniques like PCA that rely on ensemble averages are not
effective.

Figure 5 provides a visual impression of how information content falls off with increasing i in
�i. The integrated exposure time for each pixel in each panel is about 14 hours.

�0 is the mean value of the up-the-ramp samples. It contains much of the instrument signature
(bias pattern, hot pixels, bad pixels...), although there is also astrophysical information. Where
there is a bright source, the mean value of the ramp is higher, so the sources are visible in �0.

�1 is proportional to the conventional slope image (the conversion factor is given in §5). As
expected, it is strongly dominated by astronomical sources. As in conventional pipelines, �1 can
be used directly for non-critical measurements, or when one is not concerned about linearity.

�2 is the first term to capture curvature (see Figure 2b). For nominal pixels that slowly lose re-
sponse as they fill until entering saturation, it should always be negative when it exceeds the noise.
�2 strongly reflects non-linearity. We anticipate that it will be extremely sensitive to anything that
can impart curvature to the ramp. Examples include intrinsic non-linearity for bright sources, non-
linearity in the ROIC when/if bright sources perturb the ROIC’s electrical state, the brighter-fatter
effect, and the effects of sources drifting in/out from pixels.
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