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(6⇥ 104 e�). The procedure was as described in §2. By inspection, the eigenvectors are similar to
the Legendre polynomials (Figure 2b). We have repeated this analysis for flats taken with WFIRST
H4RG-10s and gotten similar results.
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Fig 10 a) The eigenvectors, v, of a JWST NIRSpec channel 491 flatfield exposure to nearly full well are very similar
to the Legendre polynomials. As described in the text, the b) q-Vectors can be used to reveal the Legendre-like
appearance even more clearly if desired.

In densely sampled laboratory flats, more so than in WFC3 astronomical scenes, v0 and v1

sometimes carry pixel linearity information. This manifests as the slight non-linearity that can
be seen in these components in Figure 10a. In real HxRG detectors, there is always significant
kTC noise that originates when pixels are reset.17, 20 In up-the-ramp sampled data, this appears as a
constant offset affecting all samples and corresponds to the Legendre polynomial P0. If we require
that one basis vector be P0, then the full Legendre-like basis emerges more clearly in these cases.
We do this by deleting the highest order eigenvector, inserted P0 into the remaining eigenvectors,
and re-orthogonalizing the result using a QR decomposition (one could also accomplish the same
result using singular value decomposition). Figure 10b shows the resulting “q-vectors”, which are
remarkably close to the Legendre polynomials.

Interestingly, the eigenspectrum falls off less rapidly for flats than it does for the astronomical
scenes that we have considered so far. Figure 11 shows the eigenspectrum for the JWST NIRSpec
flatfield data used to make Figure 10. The curve never completely flattens out, indicating that
every component carries meaningful information in this case. As we learn more, this may have
important implications. For example, it may turn out that for some observations essentially all of
the information is constrained to only a few components, whereas for others more components are
required.
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