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Motivation and Science Questions

*"The April 8, 2024 “Great American Eclipse”—not to be confused with the August 21, 2017

“Great American Eclipse”—was our last chance to see a total solar eclipse over CONUS for a
long while..

-What was the ionospheric response to the total solar eclipse?
How well do our models reproduce the ionosphere’s response to an eclipse?
Is there an asymmetry in the ionosphere’s onset/recovery response to the eclipse?

Today we’ll look at some:
*lonosonde observations of the ionosphere’s response to the total solar eclipse.
* Amateur ("ham”) radio observations of the ionosphere’s response to the total solar eclipse.
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lonosonde Observations for April 8, 2024
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lonosonde Observations for April 8, 2024
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lonosonde Observations for April 8, 2024
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lonosonde Observations for April 8, 2024
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How important is vertical transport of the neutrals?
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Does the modeling show vertical transport of the neutrals?
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HamSCIl and the “Great American Eclipse”

HamSCI.org Ham$CIl FESTIVALS
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*Get as many hams “on the air” to transmit and communicate with
each other during eclipse period.
*Analyze ham radio community receiving networks.
* These receivers provide time, frequency, point of origin, point
of reception information for individual communications. 4
*Observe eclipse effects with HF receiver. Credit: U. Scranton
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HamSClI and the “Great American Eclipse”

WWYV 10 MHz Doppler Shift Plot Comparison
[K2MFF 40°44'31" -74°-10'-45" | Midpoint 41°45'5" -89°-37'-1" | WWV 40°40'32" -105°-2'-21"]
2024-04-01 through 2024-04-08

® : Apr 8
2.0 . i -
) Sunrise: 11.72 UTC u“\
1610 UT - 2 a5°N —== Solar Noon: 18.06 UTC | Plot courtesy of S. Fernandes, NJIT Apr 7
<! . L T | === Sunset: 0.39 UTC
° WWV ; - : |
\ . 2 * et O 0N \ Apr 6
\\. ° E‘ Apr 5 ),
- * 35°N E %
» ‘\ U: Apr 4 =
5 =
e § rApr 3 $
* Existing HamsSCI Sites 25°N Apr 2
\ o Additional Proposed Sites
e WWV-RX Midpoints
o CHU-RX Midpoints Apr 1
120°W 110°W |08 Apr 2024} 100°W 90°W 80°W 70°W
1800 UT
12 14 16 18 20 22 24
_ _ _ UTC Hour _
Deployment of HamSCl infrastructure for 2023 and 2024 solar eclipses 2024 total eclipse Grape data from K2MFF at NJIT in Newark, NJ

HamSClI and the “Great American Eclipse”

New Jersey Institute of Technology




HamSClI eclipse observations

Oct 14, 2023 Apr 8, 2024
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Epoch analysis of global eclipse observations
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Epoch analysis of global eclipse observations
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Comparing HamSCI results to ray trace modeling
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Comparison of HamSClI results to ray trace modeling - 7 MHz
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Summary

»Several ionosondes measured of the ionospheric reponse during the April 8, 2024 total solar
eclipse.
Salient features of the response are reproduced by SAMI3 and SAMI3-WACCM-X
simulations.
* The models do not reproduce observed “lag” the NmF2 depletion with respect to totality.
*Models will be refined with an aim of explaining the lag.

*HamSCI analysis show clear effects of the April 8, 2024 eclipse on ham communications.
* Asymmetric and symmetric ionospheric responses are observed depending on the
operating frequency.
*Numerical ray trace simulations are able to reproduce evolution of ham radio linkages
observed during the eclipse.
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