Analysis of the August 2017 Eclipse’s Effect on Radio Wave Propagation Employing a Raytrace Algorithm
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and affect ham radio propagation links (yellow, orange, and green).
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g, 0 th conirued vty o o corna Tk geter e acr gy bl| by the reduced plesma Y {.. Figure 2 shows ha,ahogh the plasma densit recovers smootly
’ ensity associaled wi e 2 : O : :

in radio frequency (RF) propagation. High Frequency (HF) propagation varies greatly eclipse after. th_e eclipse, the |r_1|t|al density decrease as thg ecllpse_ approaches
depending on ionospheric conditions. Hence, our analysis will include data collected during ' 5ol totality iIs not monotonic. One hypothesis is that this behavior may be
the eclipse by several HF systems shown in Figure 1 including SuperDARN, temporary radio . due to diffusion of plasma along the magnetic field lines from a higher
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HF propagation toolbox, PHaRLAP (created by Dr. Manuel Cervera). expected. Figure 4. Ray-path of a 4 MHz beam at 60° elevation. y

Conclusions and Future Work

** The preliminary model predicts significant changes in RF propagation
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created to model the attenuation. < When the transmitter is in the penumbra before totality, ray paths Tris work s sumortod by NSF Gramt # AGSASSat88, T

calculated for rays directed parallel to the eclipse path appear to only

The results presented in this poster were obtained using the HF propagation toolbox, PHaRLAP, created by Dr. Manuel Cervera,

experience a S||ght increase in path |ength as Shown in Figure 5a_ Defence Science and Technology Organisation, Australia (manuel.cervera@dsto.defence.gov.au). This toolbox is available by request

“+ This model gave the fraction of eclipsed to
uneclipsed electron density as a function of
distance from the eclipse center at a given .
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from its author.
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However, after the umbra has passed the transmitter, the rays are

Oﬁset in azimuth from the pathS they WOUId have taken through an \émeaS;ng\é\gls;gseCitlzte_Ingnc’)ll;rv?th;’e:nOdpoetﬂesrglurce Software projects used in this analysis: Ubuntu Linux, python, iPython, matplotlib,
uneclipsed ionosphere as shown in Figure 5b. This suggests that the
gradients in electron density produce a lensing effect at HF.
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Figure 3. Attenuation as a Function of Distance from the Eclipse Center.




