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This study examines effects of the April 2024 total solar eclipse on ionospheric electron density and HF radio
propagation, using multi-instrument observations and the physics-based SAMI3 model (SAMI3: A Model of
the Ionosphere). We compare ground-based ionosonde measurements from across North America, including
a newly installed station at Wright-Patterson Air Force Base, which was located under the path of totality,
to SAMI3’s predictions of altitude profiles of plasma density at these ionosonde locations. We also use data
from the HamSCI Solar Eclipse QSO Party (SEQP), which includes radio communications reported by ham
radio operators and global automated receiving networks (e.g., WSPRNet, the Reverse Beacon Network, and
PSKReporter). Ham radio datasets, along with PHaRLAP raytrace modeling, are utilized to infer the iono-
spheric and HF radio responses to the solar eclipse. Our findings suggest that the eclipse driven ionospheric
electron density changes are symmetric in the E-region but asymmetric and delayed in the F-region. The
eclipse increased the range of radio communications in the lower HF bands (3.5, 7, 10 MHz) but decreased
long-range communications in the higher HF bands (21, 24, 28 MHz). Ham radio datasets show an earlier
opening of radio links between the US and Europe on the day of the eclipse, suggesting a combined effect of
the sunset terminator and the eclipse shadow during the later phase of the eclipse.
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