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PyRayHF is an open-source Python framework for 1onospheric ray tracing, with a particular
emphasis on efficient forward operators for data assimilation applications.
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5 a) Experiment Overview
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Goal: Extract ionosphere parameters (foF2, hmF2, etc.) from oblique 10onograms using
PyRayHF forward operators.

{ Model State J Forward Operator> { Modeled JE><:1 { Actual J
[onogram [onogram
Parameter <
Adjustments

2D Forward Operators Vertical Forward Operator
Forward Operator ‘ tray (8) ‘ Tiot (s) Tiot (min)
Cartesian Snell’s Law | 1.78 x 1073 35.6 0.59
Spherical Snell’s Law | 2.41 x 103 48.2 0.80 Ttot ~ 3 . 5 S
~2 X 1 04 rays per Cartesian Gradient 3.6 x 107! 3.6 x 104 600.0 ~1 X 1 03 I.ays per

Spherical Gradient 2.45 2.45 x 10° 4083.0

background state update background state update
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Performance Assessment
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Midpoint approximation
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pip install PyRayHF

Ray PyRayHF GitHub

https://github.com/victoriyaforsythe/PyRayHF
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