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Ionospheric Effects
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Ionospheric Bubbles & Scintillation
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Scintillation: Rayleigh-Taylor Instability
in the lonosphere
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Storm-Enhanced Density (SED)
Oct 29, 2003 - “Halloween Storm”

* SED seen in total electron content (TEC) data collected by GPS

*This event impacted the WAAS system in the US for many hours

tec-302-19-15.dat tec-302-20-26.dat tec-302-22-16.dat
-90 -45 0 45 90 135 -135 -90 - 45 90 135 -13% -90 - a5




High Frequency Active Auroral Research Program
(HAARP)

Transition to the GI 11 Aug 2015
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HAARP Compared to EISCAT, Sura & Arecibo

Electron Acceleration, Airglow &
Log scale Stimulated Ionization
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Van Allen Radiation Belts
L-Shells
NASA Van Allen Probes
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Over the Horizon Radar Experiments

8 MHz; Covers range of ~1100 km
to ~1800 km from radar
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HAARP 14 Mar 2013, 01:02 GMT
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2013: Two National Research Council Studies Involving HAARP

* 2013 Decadal Survey in Solar and Space Physics

- Periority - Fully realize the potential of ionospheric modification
techniques through collocation of modern heating facilities with
a full complement of diagnostic instruments including incoherent
scatter radars. This effort requires coordination between NSF
and DOD agencies in planning and operation of existing and
future ionospheric modification facilities.

 Mar 2013 - Workshop: Opportunities for High-Power, High-Frequency
Transmitters to Advance Ionospheric/Thermospheric Research

- NRC Workshops do not provide recommendations but
report contains 72 pages of HAARP science

- Themes: Geospace and space weather; Stimulated
emission and radiation belts; radio science,
communications, and radar

- Strong recommendation to co-locate incoherent scatter radar

http://www.nap.edu/booksearch.php?booksearch=1&term=sale&record id=18620 16
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