Model Driven Ionospheric Corrections
for Radio Telescopes
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Challenges

Two Questions:
=> I[dentify What correction is required to the station
€ Sclf correcting model from data
€ External Model with outside input (GPS, etc.)
¢ Hybrid
=> Impliment the correction into the data

€ At what step is correction implemented into the process
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Altitudes lonospheric
Layers

~ 300 km F2

~ 200 km F1

~ 100 km E, Es
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Traditional Correction

Model created from
observations

Sky broken into various sections
based on calibrator sources

Correction then applied as phase
correction to stations
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Image Mapping Correction
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N Integrating along path gives
N phase correction compared to
\\ freely propagating wave




Ray Tracing Through The Atmosphere

Ray Tracing Through
The Atmosphere

Integrating along path gives
N phase correction compared to
\\ freely propagating wave

Input as phase correction
to beamformed station
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Model

GPSII: GPS Ionosphere Inversion Model
=> Assimilative model
=> Accepts GPS, Digisonde, Known Reference Point
=> Local to Regional Model
-> Second Time Step
-> Generates 3D plasma frequency map

Implement the correction into the data with ray tracer

—> Can be combined with IGRF data
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Final Thoughts

-> Ray Tracing Does Not Provide Wave Effects (Won’t predict
scintillation)

=> Realtime vs Post Processing

=> Time and Space Resolution

=> Sources of Data: GPS, digisonde, beacon, integrate LWA?

=> LWA astronomic observations integrated into GPSII
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