
these findings can potentially be applied to astrophysical observations. §5 describes the beginning
of a study rather than the end of one. Going forward, we plan to further explore how to best use
the PCA’s results for astrophysics. We close with a summary.

2 Principal Components Analysis

The purpose of this section is to describe the PCA in the context of real WFC3 observations.
We previously obtained similar results with WFIRST and JWST lab data (including both flat field
images and un-illuminated darks). We begin with a short introduction to the WFC3 data. This is
followed in by a PCA refresher, and then by the PCA itself.

2.1 Abell 370 Frontier Field

The Frontier Fields were an HST Director’s Discretionary program that aimed to exploit the am-
plification of light by strong gravitational lensing to image faint, high-z galaxy populations.15 We
selected one of the Frontier Fields, Abell 370 (Figure 1), to test the ideas that we had conceived
earlier using WFIRST lab data.
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Fig 1 This image is the median �1 parameter (slope) from stacking the available WFC3 F160W data. The integrated
exposure time is about 14 hours. Other than reference correction (see Appendix A) and fitting Legendre polynomials,
the image is uncalibrated. The yellow box is the region of interest (ROI) shown in Figure 5.

The data were acquired between August and September, 2016, as part of proposal ID 14038
(J. Lotz PI). We selected all available 16 frame SPARS100 exposures taken with the F160W filter
(�peak = 1.545 µm, FWHM = 0.29 µm).2 In SPARS100 mode, WFC3 acquires a “reset frame”

2We also looked at other filters. The choice of filter does not affect the PCA results.
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