Science Operations Center Supporting Package Moadel

J. Marcus Hughes, Sarah Kovac, Chris Lowder, Ritesh Patel, Daniel Seaton, Matthew West

All affiliated with Southwest Research Institute

SOUTHWEST RESEARCH INSTITUTE

Overview Design simPUNCH
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regularizePSF refineWCS TomograPy

PUNCH requires very precise, sub-pixel pointing knowledge to
carry out calibrations required to produce level 3 products. The
PUNCH SOC has developed a pointing refinement algorithm that
will be released in a forthcoming package called refineW(CS. It
takes an initial pointing estimate as a world coordinate system
(WCS) and mathematically uses the stars visible in an image to
determine a better pointing model. refineWCS is also used in
calibration to build the optical distortion model.

regularizePSF supports modeling point-spread functions (PSFs)
both functionally and purely empirically, homogenizing PSFs to
be uniform, synthesizing observations with a given PSF, and
visualizing PSF models and results. It is publicly available on
GitHub with an associated published paper.

While not a primary PUNCH SOC software, we have been
modernizing the TomograPy package written by Barbey et al.
(2011). TomograPy is a solar tomography package to reconstruct
the three-dimensional solar environment from observations.

Synthetic data

TomograPy Reconstruction

The package is not yet
completely
modernized from
Python 2. We have
chosen to develop the
core functionality in
Rust with a Python
interface. We support
modern helio data
through NDCube.
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Ok Figure 4 of Hughes et al. (2023).




