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https://www.nasa.gov/image-feature/goddard/2017/aug-21-solar-eclipse-from-ground-and-space



Fundamentals
ÅShake an electron and you get electromagnetic waves

ÅExpose an electron to electromagnetic waves and it shakes, making more 
waves
ÅCalled a Hertziandipole

ÅSolar UV and X-rays knock electrons off the neutral atoms and molecules

ÅFree electrons in the ionosphere get shaken by your RF and emit some 
more RF

ÅThe density of the electrons, the density of neutrals around them, and the 
magnetic field all affect the way they move and emit RF

https://en.wikipedia.org/wiki/Dipole_antenna
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The sun is the driver of ionosphericdensity
It follows an 11 year cycle, on average

https://en.wikipedia.org/wiki/Solar_cycle
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https://sail.msfc.nasa.gov/
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Forecast based on historical 
observations, not physics
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https://sail.msfc.nasa.gov/
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Ionosphere and HF propagation

F layer causes skip
D layer causes 
absorption
of lower bands

VHF/UHF

20m

80m

wiki.robotz.com
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UV Ionizes the F layer

X-rays ionize 
the D layer

F10.7 or
SFI
2800 MHz
solar radio
noise.
Correlated 
With EUV

https://science.nasa.gov/science-news/science-at-nasa/images/sunbathing/sunspectrum
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https://www.nasa.gov/topics/solarsystem/sunearthsystem/atmospheric-layers.html
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¢ƘŜ ŜŎƭƛǇǎŜ άǘǳǊƴŜŘ ƻŦŦ ǘƘŜ ǎǳƴέ ŦƻǊ ŀ ǘƛƳŜ
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DSCOVR

https://www.youtube.com/watch?v=EL3ZoWM5bH4
KB5EZ October 2017   Huntsville Amateur Radio Club Meeting 11



ISS

https://www.nasa.gov/image-feature/the-eclipse-2017-umbra-viewed-from-spaceKB5EZ October 2017   Huntsville Amateur Radio Club Meeting 12



Ionosphere Response to Eclipse ςIRTAM model

foF2  critical frequency of the F2 layer (nF2 ~ foF22)
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Solar
Dynamics
Observatory

https://www.nasa.gov/image-feature/goddard/2017/sdos-view-of-the-aug-21-2017-solar-eclipse-animation
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WSJT-X  WSPR Mode
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WSPR ops for Eclipse 2017

80m NN4SA Tx 40m KB5EZ Tx 30m KB5EZ Rx 20m KB5EZ Rx

MSFC ARC MSFC Lunar Obs. QTHMadison, AL QTH Madison, AL

FT-950 FT-897 FTDX-3000 Ten Tec Rebel

Dipole Portable dipole Dipole MA5B small beam

1662 spots, 47 calls 5247spots, 52 calls 5644 spots, 195 calls5449 spots, 347 calls
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