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Challenging Theory with Roman: From Planet Formation to Cosmology, July 11, 2024
Why do we coadd images”? — “Oversample, we must!”

e Roman point spread functions (PSFs)
o = Airy disk (~A/D) + linear obscuration
+ diffraction spikes + detector effects
o An example in Y106 band shown below
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IMCOM (B. Rowe et al. 2011): Image Coaddition

with Control over Output Point Spread

-3 40 128 302 652 1345 2724 5508 11014
Intensity (e7/s;,2/exposure)

1 arcsec

o]

«—: 3 dithers x 2 passes
(typical for Medium and
Wide Tiers of HLWAS)

&J: IMCOM (IMage
COMbination) — optimal
image coaddition

&: Drizzle - efficient
image coaddition

Credit: Figure 9 from
C. Hirata et al. 2024



One day

Time to reconstruct a Roman WFI image [(7.5 arcmin)?]
with a single CPU core using IMCOM.




One day -

Half an hour

Time to reconstruct a Roman WFI image [(7.5 arcmin)?]
with a single CPU core using IMCOM — Fast IMCOM.




Foreseeable Future: Efficient Optimal Image
Reconstruction with Fast IMCOM (Cao 2026%*)




Measurements with Fast IMCOM (Cao 2026%*)
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For noiseless point sources. The output pixel scale is currently ~46.3 mas.
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Credit: GSFC
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How do we optimize transient discovery with

|s it worth projecting single-epoch images onto a common
pixel grid and unifying the point spread functions?

Necessary inputs: calibrated single-epoch images (“Level-2"),
world coordinate systems, point spread functions

Configurable outputs: pixel grid, point spread function

Formalism paper published in AJ; methods papers underway.
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