Using HAARP to build a Subauroral Geophysical Obse
in Gakona AK
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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 N s0.4n AND
techniques through collocation of modern heating facilities with SSPACE gt
a full complement of diagnostic instruments including incoherent \G
scatter radars. This effort requires coordination between NSF 4
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 5



HAARP Compared to EISCAT, Sura & Arecibo

Electron Acceleration, Airglow &

Log scale Stimulated Ionization
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Modular UHF lonospheric Radar (MUIR)
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Snapshot of a real-time composite space-weather status display from the night of October 25,
2019 during a G2 class magnetic storm, and shortly before a substantial increase in magnetic

activity began over Alaska. The main panel shows SDI winds, a mapped all-sky camera image,

and PFISR ion convection arrows. [w -
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Previous HAARP Results
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Chris Fallen Experiment:

First simultaneous high-power HF radio aurora and
SSTYV broadcast, Sep 2017

9 Walter Salmaniw
g ‘ Vi

05:41, 05:44 and 05:53 recorded by my

MixW program. Nice reception, indeed, from
Victoria, BC
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SAGO - A great place to study STEVE ‘.2.:

Don Hampton

our snapshots from a filtered all-sky imager at Gakona showing the

dynamics of a STEVE event and associated picket fence structures. The two
colors are the auroral red line (630.0 nm) and green line (557.7 nm) of atomic
oxygen. In this display N is to the bottom and E is to the right, as if looking up
in the sky. The images show that SAGO is an ideal site for examining these
intriguing features.

Strong Thermal Emission Velocity Enhancement (STEVE)




Subauroral Geophysical Observatory (SAGQO)
2021 NSF Award
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Iron Resonance Wind-Temperature LIDAR
(IRWTL) for HAARP

Solid-state laser 372 nm will be built at PFRR with existing
IRWTL before being moved to HAARP

Collaboration UAF, GATS and German Aerospace Center (DLR)
Collins, Thorsen, Li, Williams & Kaifler
Combining lidar & radar to yield accurate D-region electron density
estimates and ELF/VLF generation processes

PMC-PMSE ice particle charging processes

Processes determining E-region winds

Postdoc Opportunity - Contact Richard Collins at
rlcollins@alaska.edu

NSF #204862




Reinstitute Polar Aeronomy and Radio Science (PARS)
» Faculty & graduate student

» C(lasses, tours & HAARP experiments
» Alaska experience

cHutwaty prganing. [N
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