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Figure 2. Combined X-ray and UV-optical light curve of GRB 221009A. The upper panel shows observed X-ray flux from MAXI, NICER, XRT (all 0.3-10.0 keV),
and BAT (14-195 keV). BAT data are taken from detections of the afterglow in Survey data; note that the final BAT data point combines all observations integrated
over 1 day. The dotted line shows a broken power-law fit to the MAXI, NICER, and XRT data. The inset figure shows the first MAXI, BAT, and XRT data, with the
black dashed line indicating a fit to the XRT data alone, and red dashed line a fit between the first MAXI point and the first XRT detection. The lower panel shows 7
filter optical and UV data from UVOT as obtained after the subtraction of late-time template images. The dashed line shows a power-law fit to the white band data.

automated XRT analysis (Evans et al. 2007, 2009) needs some
modification. For PC mode, this is relatively simple, as we have
full 2D imaging, and the innermost rings were reasonably well
separated from the GRB itself. We restricted the source region
to a radius of 20 pixels (47”), and extracted a combined
background from four regions®’ across the detector, which are
as free from dust contamination as possible (identified from a
stacked image of all PC-mode data). In order to quantify the
impact of dust contamination in the background, we calculated
the background rate in these regions, and found an average
value of 1.6 x 10 %ct s~1, which is consistent with historical
values (Evans et al. 2023). During the first ~5 days, dust ring
contamination caused a 4—10 times elevation of the background
rate. However, during this period, the afterglow of

3 Background region coordinates:
radius = 47", R.A./decl. = 28872986,
decl. = 28872345, 1978409,
1927734, radius = 29”.

R.A./decl. = 28893403, 19°7616,
1997073, radius =41, R.A./
radius = 34”, and R.A./decl. = 28871830,

GRB 221009A is 30-50 times brighter than the background
level, meaning the effect is negligible.

For WT mode, this is more problematic since the CCD is read
out in columns, rather than pixels. After investigating the variation
in the echo contribution to WT-mode data, we modified the
default WT extraction regions to minimize its impact (see
Appendix B). We found that the WT flux is accurate to ~6%. We
further verified this by extracting a light curve using only data
above 4 keV, where dust scattering becomes less efficient, given
the roughly V2 dependence of the scattering cross section; only
minimal changes in the light-curve shape are observed. On the
other hand, the dust has more significant impact on the WT
spectra (Appendix B), resulting in an increase in the best-fit
photon index up to ~7% and a significant increase to the best-fit
absorption column (up to ~27%).

We modified the settings for the automated light curve™ to
limit the source extraction region to 20 pixels radius, and to use
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38 hitps:/ /www.swift.ac.uk/xrt_curves/01126853/



