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Abell 370 Eigenvectors

• CAPTION: Eigenvectors computed from one Abell 
370 exposure, F160W. Includes about 98.5% of the 
pixels.

a) Abell 370 Eigenvectors computed from WFC3 data
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b) Legendre polynomials

P0

P1

P2

P3

P4

Fig 2 Panel a) shows the first five eigenvectors computed from the WFC3 Abell 370 data. They are very similar to the
b) Legendre polynomials.
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Abell 370 Eigenspectrum

• Meaningful information is detected in first 6 terms 
or so

noise
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Fig 3 This plot of eigenvalue vs PCA component (� index) shows that essentially all of the meaningful information
is contained in �0 � �5. The symbol for �0 is different because it is dominated by the instrument signature (detector
bias pattern and hot pixels etc.). Excluding >3.5� statistical outliers, the noise is essentially Gauss-normal for �6 and
higher (see Appendix B). For reference, WFC3’s conversion gain is about, gc ⇠ 2.25 e� DN�1. According to the
WFC3 Instrument Handbook, the read noise is between 20.2� 21.4 e� per correlated double sample.7 The read noise
per sample is therefore about 15 e�, which corresponds to the variance of the blue noise line that is overlaid on the
plot.

with this plot, a variety of statistical tests (see Appendix B) show that the noise is essentially
Gauss-normal for �6 and higher once >3.5� outliers are excluded. Later, in §3, we will discuss
images (Figure 5) of information content by PCA component. For these observations, all evidence
is consistent with essentially all the scientific information being contained in �0 � �5.

2.4 Why Legendre Polynomials?

It is reasonable to ask, is there a physical explanation for why the Legendre polynomials emerge so
clearly? If one views the problem of fitting the up-the-ramp samples as both a physics problem and
as a linear algebra problem, then one can plausibly argue that the first three Legendre polynomials
at least ought to be a good basis for modeling a pixel’s response to light.
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