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The High Frequency Active Auroral Research Program (HAARP)

High Frequency Active Auroral
Research Program Research
Station

was initiated as an ionospheric research program jointly funded by the
U.S. Air Force the U.S. Navy, the University of Alaska Fairbanks and
the Defense Advanced Research Projects Agency (DARPA).[l] Itwas
designed and built by BAE Advanced Technologies (BAEAT). Its : o=
original purpose was to analyze the ionosphere and investigate the %
potential for developing ionospheric enhancement technology for radio
communications and surveillance[?! As a university-owned facility,

HAARP is a high-power, high-frequency transmitter used for study of

the ionosphere.

The most prominent instrument at HAARP is the Ionospheric Research

Instrument (IRI), a high-power radio frequency transmitter facility

operating in the high frequency (HF) band. The IRI is used to

temporarily excite a limited area of the ionosphere. Other instruments, | Established 1993

such as a VHF and a UHF radar, a fluxgate magnetometer, a digisonde | Fjeld of lonosphere

(an ionospheric soundingdevice), and an induction magnetometer;, are | Fesearch

used to study the physical processes that occur in the excited region. Location Gakona, Alaska, United

States

Work on the HAARP facility began in 1993. The current working IRI . _ _

was completed in 2007; its prime contractor was BAE Systems gp:;ztlng University of Alaska
gency Fairbanks

Advanced Technologies[l] As of 2008, HAARP had incurred around
$250 million in tax-funded construction and operating costs. In May
2014, it was announced that the HAARP program would be permanently shut down later in the year. (3] After discussions between the

parties, ownership of the facility and its equipment was transferred to th&Jniversity of Alaska Fairbanksin August 2015/

HAARP is a target of conspiracy theorists who claim that it is capable of "weaponizing" weather. Commentators and scientists say
that advocates of this theory are uninformed, as claims made fall well outside the abilities of the facility, if not the scope of natural

science [1[€]
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External links

History

HAARP (High Frequency Active Auroral Research Program) began in 1990. Ted Stevens, Republican U.S. senator from Alaska,
helped win approval for the facilit}m and construction began in 1993.

In early May 2013, HAARP was temporarily shut down, awaiting a change between contractors to operate the facility. In July 2013,
HAARP program manager James Keeney said, "Defense Advanced Research Projects Agency (DARPA) is expected on site as a
client to finish up some research in fall 2013 and winter 2014."819] The temporary shutdown was described as being due to "a
contractor regime change."Ahtna, Incorporated the Alaska Native corporationserving the region of Alaska where the HAARP site is

located, was reportedly in talks to take over the facility administration contract from Marsh Creek, L1/&%)

In May 2014, the Air Force announced that the HAARP program would be shut down later in 201413111 whijle experiments ended
in the summer of 2014, the complete shutdown and dismantling of the facility was postponed until at least May 2015.12] In mid-
August 2015 control of the facility and its equipment was turned over to the University of Alaska Fairbanks, which is making the

facilities available for researchers on a pay-petuse basis.[13!

Project overview

The HAARP project directs a 3.6 MW signal, in the 2.8-10 MHz region of the HF
(high-frequency)band, into the ionosphere. The signal may be pulsed or continuous.
Effects of the transmission and any recovery period can be examined using
associated instrumentation, including VHF and UHF radars, HF receivers, and
optical cameras. According to the HAARP team, this will advance the study of basic
natural processes that occur in the ionosphere under the natural but much stronger
influence of solar interaction. HAARP also enables studies of how the natural

ionosphere affects radio signals.

The insights gleaned at HAARP will enable scientists to develop methods to HAARP antenna array

mitigate these effects to improve the reliability or performance of communication

and navigation systems which would have a wide range of both civilian and military

uses, such as an increased accuracy of GPS navigation and advances in underwater and underground research and applications. This
may lead, among other things, to improved methods for submarine communication or an ability to remotely sense and map the
mineral content of the terrestrial subsurface, and perhaps underground complexes, of regions or countries. The current facility lacks
range to be used in regions like the oil-rich Middle East, according to one of the researchers involved, but the technology could be

put on a mobile platformll“]

The project was originally funded by the Office of Naval Research and jointly managed by the ONR and Air Force Research
Laboratory, with principal involvement of the University of Alaska Fairbanks. Many other US universities and educational
institutions were involved in the development of the project and its instruments, namely the University of Alaska Fairbanks, Stanford
University, Penn State University (ARL), Boston College, UCLA, Clemson University, Dartmouth College, Cornell University,
Johns Hopkins University, University of Maryland, College Park, University of Massachusetts Amherst, MIT, Polytechnic Institute
of New York University, Virginia Tech and the University of Tulsa. The project's specifications were developed by the universities,

who continued to play a major role in the design of future research €6rts.

According to HAARP's original management, the project strove for openness, and all activities were logged and publicly available, a
practice which continues under the University of Alaska Fairbanks. Scientists without security clearances, even foreign nationals,

were routinely allowed on site, which also continues todayHAARP hosts an open house annuallyduring which time any civilian can
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tour the entire facility. In addition, scientific results obtained using HA ARP are routinely published in major research journals (such
as Geophysical Reseaich Letters and Journal of Geophysical Research), written both by university scientists (American and foreign)

and by U.S. Department of Defenseresearch lab scientists.

Research

HAARP's main goal is basic science research in the uppermost portion of the atmosphere, termed the ionosphere. Essentially a
transition between the atmosphere and the magnetosphere, the ionosphere is where the atmosphere is thin enough that the sun's X-
rays and UV rays can reach it, but thick enough that there are enough molecules present to absorb those rays. Consequently; the
ionosphere consists of a rapid increase in density of free electrons, beginning at ~70 km, reaching a peak at ~300 km, and then falling
off again as the atmosphere disappears entirely by ~1,000 km. Various aspects of HAARP can study all of the main layers of the

ionosphere.

The profile of the ionosphere is highly variable, changing constantly on timescales of minutes, hours, days, seasons, and years. This
profile becomes even more complex near Earth's magnetic poles, where the nearly vertical alignment and intensity of earth's

magnetic field can cause physical efects like the aurora.

The ionosphere is traditionally very dificult to measure. Balloons cannot reach it because the air is too thin, but satellites cannot orbit
there because the air is too thick. Hence, most experiments on the ionosphere give only small pieces of information. HAARP
approaches the study of the ionosphere by following in the footsteps of an ionospheric heater called EISCAT near Tromsg, Norway.
There, scientists pioneered exploration of the ionosphere by perturbing it with radio waves in the 2-10 MHz range, and studying how

the ionosphere reacts. HAARP performs the same functions but with more power and a more flexible and agile HF beam.
Some of the main scientific findings from HAARP include:

1. Generating very low frequency (VLF) radio waves by modulated heating of the aurora¢lectrojet, useful because
generating VLF waves ordinarily requires gigantic antennas

2. Generating weak luminous glow (measurable, but below that visible with a naked eye) from absorbing HAARP's
signal

3. Generating extremely low frequency(ELF) waves in the 0.1 Hz range. These are next to impossible to produce any
other way, because the length of an antennais dictated by the wavelength of the signal it emits or receives.

4. Generating whistler-mode VLF signals that enter themagnetosphere and propagate to the other hemisphere,
interacting with Van Allen radiation beltparticles along the way

5. VLF remote sensing of the heated ionosphere

Research at the HAARP has included:

. Plasma line observations

. Stimulated electron emission observations

. Gyro frequency heating research

. Spread F observations (blurring of ionospheric echoes of radio waves due to irregularities in electron density in tie
layer)

. High-velocity trace runs

. Airglow observations

. Heating inducedscintillation observations

. VLF and ELF generation observationd!®!

. Radio observations of meteors

10. Polar mesospheric summer echoes(PMSE) have been studied, probing themesosphere using the IRI as a powerful
radar, and with a 28 MHz radar and two VHF radars at 49 MHz and 139 MHz. The presence of multiple radars
spanning bothHF and VHF bands allows scientists to make comparative measurements that may someday lead to
an understanding of the processes that form these elusive phenomena.

11. Research intoextraterrestrial HF radar echos: the Lunar Echo experiment (2008}
12. Testing of Spread Spectrum Transmitters (2009)

13. Meteor shower impacts on the ionosphere

14. Response and recovery of the ionosphere from solar flares and geomagnetic storms
15. The effect of ionospheric disturbances on GFS satellite signal quality
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16. Producing high density plasma clouds in Earth's upper atmosphel[ésl
17. Underground imaging!9

Research conducted at the HAARP facility has allowed the US military to perfect communications with its fleet of submarines by

sending radio signals over long distanced20l[21]

Instrumentation and operation

The main instrument at HAARP is the Ionospheric Research Instrument (IRI). This is a high-power, high-frequency phased array
radio transmitter with a set of 180 antennas, disposed in an array of 12x15 units that occupy a rectangle of about 30—40 acres (12-16
hectares).[zz] [23] The IRI is used to temporarily energize a small portion of the ionosphere. The study of these disturbed volumes

yields important information for understanding natural ionospheric processes.

During active ionospheric research, the signal generated by the transmitter system is delivered to the antenna array and transmitted in
an upward direction. At an altitude between 70 to 350 km (43 to 217 mi) (depending on operating frequency), the signal is partially
absorbed in a small volume several tens of kilometers in diameter and a few meters thick over the IRI. The intensity of the HF signal
in the ionosphere is less than 3 pW/cm?, tens of thousands of times less than the Sun's natural electromagneticradiation reaching the
earth and hundreds of times less than even the normal random variations in intensity of the Sun's natural ultraviolet (UV) energy
which creates the ionosphere. The small effects that are produced, however, can be observed with the sensitive scientific instruments
installed at the HAARP facility, and these observations can provide information about the dynamics of plasmas and insight into the

processes of solarterrestrial interactions!?4

Each antenna element consists of a crossed dipole that can be polarized for linear, ordinary mode (O-mode), or extraordinary mode
(X-mode) transmission and reception.[ZS][ZG] Each part of the two section crossed dipoles are individually fed from a specially
designed, custom-built transmitter that operates at very low distortion levels. The Effective Radiated Power (ERP) of the IRI is
limited by more than a factor of 10 at its lower operating frequencies. Much of this is due to higher antenna losses and a less efficient

antenna pattern.

The IRI can transmit between 2.7 and 10 MHz, a frequency range that lies above the AM radio broadcast band and well below
Citizens' Band frequency allocations. However, HAARP is licensed to transmit only in certain segments of this frequency range.
When the IRI is transmitting, the bandwidth of the transmitted signal is 100 kHz or less. The IRI can transmit in continuous waves
(CW) or in pulses as short as 10 microseconds (ps). CW transmission is generally used for ionospheric modification, while
transmission in short pulses frequently repeated is used as a radar system. Researchers can run experiments that use both modes of
transmission, first modifying the ionosphere for a predetermined amount of time, then measuring the decay of modification effects

with pulsed transmissions.
There are other geophysical instruments for research located at the HAARP facilitffome of them are:

= A fluxgate magnetometerbuilt by the University of Alaska FairbanksGeophysical Institute available to chart
variations in the Earth's magnetic field. Rapid and sharp changes of the magnetic field may indicategeomagnetic
storm.

= A digisonde that can provide ionospheric profiles, allowing scientists to choose appropriate frequencies for IRI
operation. The HAARP makes current and historic digisonde information available online.

= An induction magnetometer provided by the University of Tokyo, that measures the changing geomagnetic field in
the Ultra Low Frequency(ULF) range of 0-5 Hz.

The facility is powered by a set of five (5) 2500 kilowatt generators being driven by EMD 20-645-E4 diesel locomotive engines.

Site

The project site (62°23'30"N 145°09'03"W) is north of Gakona, Alaska just west of Wrangell-Saint Elias National Park. An

environmental impact statementled to permission for an array of up to 18Cantennas to be erected!2”] HAARP was constructed at the

previous site of an over-the-horizon radar (OTH) installation. A large structure, built to house the OTH now houses the HAARP

control room, kitchen and ofices. Several other anall structures house various instruments.
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The HAARP site was constructed in three distinct phase;@S]

1. The Developmental Prototype(DP) had 18 antenna elements, organized in three columns by six rows. It was fed
with a total of 360 kilowatts (kW) combined transmitter output poweiThe DP transmitted just enough power for the
most basic of ionospheric testing.

2. The Filled Developmental Prototype(FDP) had 48 antenna units arrayed in six columns by eight rows, with
960 kW of transmitter power It was fairly conparable to otherionospheric heating facilities This was used for a
number of successful scientific experiments and ionospheric exploration campaigns over the years.

3. The Final IRI (FIRI) is the final build of the IRI. It has 180 antenna units, organized in 15 columns by 12 rows,
yielding a theoretical maximum gain of 31dB. A total of 3.6 MW of transmitter power will feed it, but the power is
focused in the upward direction by the geometry of the larghased array of antennas which allow the antennas to
work together in controlling the direction. As oMarch 2007, all the antennas were in place, the final phase was
completed and theantenna arraywas undergoing testing aimed at fine-tuning its performance to comply with safety
requirements required by regulatory agencies. The facility dicially began full operations in its final 3.6 MW
transmitter power completed status in the summer of 2007, yielding an &fctive radiated power (ERP) of 5.1
Gigawatts or 97.1 dBW at maximum output. Howevey the site typicdly operates at a fraction of that value due to the

lower antenna gain exhibited at standard operational frequencied2!

Related facilities

In America, there are two related ionospheric heating facilities: the HIPAS, near Fairbanks, Alaska, which was dismantled in 2009,
and one at the Arecibo ObservatoryBo] in Puerto Rico (currently offline for reconstruction). The European Incoherent Scatter
Scientific Association(EISCAT) operates an ionospheric heating facility capable of transmitting over 1 GW effective radiated power
(ERP), near Tromsg, Norway.[31] The Sura Ionospheric Heating Facility in Vasilsursk, Russia, near Nizhniy Novgorod is capable of
transmitting 190 MW ERP

Conspiracy theories

HAARP is the subject of numerous conspiracy theories. Various individuals have speculated about hidden motivations and

capabilities of the project. For example, Rosalie Bertell warned in 1996 about the deployment of HAARP as a military weapon.32]

Michel Chossudovsky stated in a book published by the Committee on Monetary and Economic Reform that "recent scientific
evidence suggests that HAARP is fully operational and has the capability of triggering floods, hurricanes, droughts and
earthquakes."[SS] Over time, HAARP has been blamed for generating such catastrophes, as well as thunderstorms in Iran, Pakistan,

Haiti, Turkey, Greece and the Philippines, and even major power outages, the downing of TWA Flight 800, Gulf War syndrome, and

chronic fatigue syndrome[G] [341[35]

Allegations include the following:

= Nick Begich Jr, the son of the lateU.S. RepresentativeNick Begich and brother of formerU.S. Senator Mark
Begich, is the author of Angels Don't Play This HAARPHe has claimed that the HAARP facility could trigger
earthquakes and turn the upper atmosphere into a giant lens so that "the sky would literally appear to burn." He
maintains a website that claims HAARP is a mind control devicé&®l[37]

= A Russian militaryjournal wrote that ionospheric testing would "trigger a cascade of electrons that could flip Earth's
magnetic poles” [36]

= The Alaska state legislatureand the European Parliamentheld hearings about HAARR the latter citing

environmental concerns!38l

= Former Governor of Minnesota ex-professional wrestler and documentary maker Jesse Ventura questioned
whether the government is using the site to manipulate the weather or to bombard people with mind-controlling radic
waves. An Air Force spokeswoman said ¥ntura made an oficial request to visit the research station but was

rejected. "He and his crew showed up at HAARP anyway and were denied acces$3?!
= Physicist Bernard Eastlundclaimed that HAARP includes technology based on his own patents that has the
capability to modify weather and neutralize satellited®!

= |t has been proposed as a cause oflow frequency background humssaid to be heard in various localed0]

Two Georgia men arrested on drug charges in November 2016 were reportedly plotting domestic terrorism based on conspiracy
theories about HAARP. The Coffee County Sheriff's Office said the men possessed a "massive arsenal” that included AR-15 rifles,

Glock handguns, a Remingtonrifle and thousands of rounds of ammunition. According to police, the men wanted to destroy HAARP
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because they believed the facility manipulates the weather, controls minds and even traps the souls of people. Police say the men

confessed that "God told them to go and blow this machine up that kept souls, so souls could be released*442]

Stanford University professor Umran Inan told Popular Science that weather-control conspiracy theories were "completely
uninformed," explaining that "there's absolutely nothing we can do to disturb the Earth's [weather] systems. Even though the power
HAARP radiates is very large, it's minuscule compared with the power of a lightning flash—and there are 50 to 100 lightning flashes
every second. HAARP's intensity is very small."™] Computer scientist David Naiditch characterizes HAARP as "a magnet for
conspiracy theorists," saying that HA ARP attracts their attention because, "its purpose seems deeply mysterious to the scientifically
uninformed."®! Journalist Sharon Weinberger called HAARP "the Moby Dick of conspiracy theories," and said the popularity of
conspiracy theories often overshadows the benefits HA ARP may provide to the scientific Cornmunity.[43] [44] Austin Baird writing in
the Alaska Dispatch said, "What makes HAARP susceptible to conspiracy criticism is simple. The facility doesn't open its doors in
the same way as other federally-funded research facilities around the country, and it doesn't go to great efforts to explain the
importance of its research to the public."[34] In 2016, in response to these claims, the University of Alaska Fairbanks Geophysical
Institute, which manages the facility, announced that HAARP will host an annual open house in August, allowing visitors to tour the

complex.[45]

See also

= EISCAT

= Geophysical Institute

= HIPAS Observatory

= |onospheric reflection

= Poker Flat Research Range

= Riometer

= SuperDARN

= Sura lonospheric Heating Facility

References

1. "HAARP Fact Sheet"(https://web.archive.org/web/20091007235012/http://wwwhaarp.alaska.edu/haarp/factSheet.ht
ml). HAARP. 15 June 2007. Archived fromthe original (http://www.haarp.alaska.edu/haarp/factSheé.html) on 7
October 2009. Retrieved 27 September2009.

2. "Purpose and Objectives of the HAARP Program'(https://web.archive.org/web/20091001114140/http://wwwhaarp.al
aska.edu/haarp/prpeis.html) HAARP. Archived fromthe original (http://wwwhaarp.alaska.edu/haarp/prpeis.hml) on
1 October 2009. Retrieved 27 September 2009.

3. Dermot Cole (14 May 2014)."Air Force prepares to dismantle HAARP ahead of summer shutdown(https://web.arch
ive.org/web/20140517010257/http://wwwadn.com/2014/05/14/3470442/air-force-prepares-to-dismantle.html)
Anchorage Daily News. Archived fronthe original (http://www.adn.com/2014/05/14/3470442/ai-force-prepares-to-di
smantle.html)on 17 May 2014.

4. Rozell, Ned (6 September 2015)."Under new management, Alaska's HAARP facility open for business agairnthttp://
www.adn.com/article/20150906/under-new-mnagement-alaskas-haarp-facility-open-business-again)Alaska
Dispatch News. Retrieved 10 September2015.

5. Streep, Abe."The Military's Mystery Machine: The High-frequency Active Auroral Research Program, or HAARRas
been called a missile-defense tool and a mind-control device. The truth is a bit less ominoughttp://wwwpopsci.co
m/military-aviation-space/article/2008-06/militarys-mystery-machine))6.18.2008. Popular Science Retrieved
12 December2012.

6. Naiditch, David (Spring 2003)."Is baked Alaska half-baked?"(http://www.skeptic.com/eskeptic/10-03-03/#eature).
Skeptic Magazine Retrieved 25 January 2010.

7. Weinberger, Sharon (16 May 2014)."US ionospheric research facility to close'(http://www.nature.com/news/us-iono
spheric-research-facility-to-close-1.15243) Nature. Nature. Retrieved 18 August 2014.

8. "HAARP Facility Shuts Down"(http://www.arrl.org/news/view/haarp-facilityshuts-down). ARRL. Retrieved 16 July
2013.


https://en.wikipedia.org/wiki/Stanford_University
https://en.wikipedia.org/wiki/Umran_Inan
https://en.wikipedia.org/wiki/Popular_Science
https://en.wikipedia.org/wiki/Sharon_Weinberger
https://en.wikipedia.org/wiki/Moby_Dick
https://en.wikipedia.org/wiki/Alaska_Dispatch
https://en.wikipedia.org/wiki/University_of_Alaska_Fairbanks
https://en.wikipedia.org/wiki/Geophysical_Institute
https://en.wikipedia.org/wiki/EISCAT
https://en.wikipedia.org/wiki/Geophysical_Institute
https://en.wikipedia.org/wiki/HIPAS_Observatory
https://en.wikipedia.org/wiki/Ionospheric_reflection
https://en.wikipedia.org/wiki/Poker_Flat_Research_Range
https://en.wikipedia.org/wiki/Riometer
https://en.wikipedia.org/wiki/SuperDARN
https://en.wikipedia.org/wiki/Sura_Ionospheric_Heating_Facility
https://web.archive.org/web/20091007235012/http://www.haarp.alaska.edu/haarp/factSheet.html
http://www.haarp.alaska.edu/haarp/factSheet.html
https://web.archive.org/web/20091001114140/http://www.haarp.alaska.edu/haarp/prpeis.html
http://www.haarp.alaska.edu/haarp/prpeis.html
https://web.archive.org/web/20140517010257/http://www.adn.com/2014/05/14/3470442/air-force-prepares-to-dismantle.html
http://www.adn.com/2014/05/14/3470442/air-force-prepares-to-dismantle.html
http://www.adn.com/article/20150906/under-new-management-alaskas-haarp-facility-open-business-again
http://www.popsci.com/military-aviation-space/article/2008-06/militarys-mystery-machine
http://www.skeptic.com/eskeptic/10-03-03/#feature
http://www.nature.com/news/us-ionospheric-research-facility-to-close-1.15243
http://www.arrl.org/news/view/haarp-facility-shuts-down

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

. Byrd, Deborah."Crazy weather? You can't blame HAARP arymore" (http://earthskyorg/earth/crazy-weather-youean

t-blame-haarp-anymore) EarthSky, 16 July 2013 Retrieved 17 July 2013.

Anderson, Ben (18 July 2013)."Alaska's controversial HAARP facility closed — will it come back onlineXhttp://www.
alaskadispatch.com/article/20130717/alaska-s-controversial-haarp-facility-closed-will-it-come-back-onlinej/aska
Dispatch. Retrieved 18 July 2013.

Brumfiel, Geof (10 June 2014)."Bye-Bye To The Home Of A Favorite Interné Conspiracy Theory" (https://wwwnpr.
0rg/2014/06/10/319539712/bye-bye-to-the-home-of-a-favorite-internet-conspiracy-theory)VPR. Retrieved
2014-06-11

Cole, Dermot (2 July 2014)."HAARP closure postponed until 2015'(http://www.adn.com/article/20140702/haarpclo
sure-postponed-until-2015) Alaska Dispatch News Retrieved 2015-06-03.

McCoy, Robert (2015)."Future Operations of HAARP with the UAF's Geophysical Institutethttps://fallmeeting.agu.o
rg/2015/abstract/future-operations-of-haarp-with-the-uafs-geophysical-institute/Agu Fall Meeting Abstracts
American Geophysical Union Fall Meeting 2015Bibcode:2015AGUFMAE22A..07M(http://adsabs.harvard.edu/abs/
2015AGUFMAE22A..07M) AE22A-07. Retrieved 10 September2015.

Pentagon Scientists &rget Iran’s Nuclear Mole Men (https://wwwwired.com/dangerroom/2010/0%irans-nuclear-mol
emen/)

"Archived copy" (https://web.archive.org/web/20110403204831/http://www-stastanford.edu/~vIf/publications/2008-0
3.pdf) (PDF). Archived fromthe original (http://www-starstanford.edu/~vlf/publicatiors/2008-03.pdf) (PDF) on 3 April
2011. Retrieved 2 September 2009.

Reeve, W.D. (2008). "The Lunar Echo Expeiment (Part 1)". Radio User. 3 (8): 56-58.I1SSN 1748-8117 (https://www
worldcat.org/issn/1748-8117)

Reeve, W.D. (2008). "The Lunar Echo Expeiment (Part 2)". Radio User. 3 (9): 56-57.I1SSN 1748-8117 (https://www
worldcat.org/issn/1748-8117)

"NRL Scientists Produce Densest Atrtificial lonospheric Plasma Clouds Using HAARRhttp://www.nrl.navy.mil/medi
a/news-releases/2013/nrl-scientists-produce-densest-artificial-ionospheric-plasma-clouds-using-haargjress
release). U.S. Naval Research Lab. 2013-02-25Retrieved 5 April 2013. "Using the 3.6-megawatt high-frequency
(HF) HAARP transmitter the plasma clouds,or balls of plasma, are being studied for use as artificial mirrors at
altitudes 50 kilometers below the natural ionosphere and are to be used for reflection of HF radar and
communications signals. Past attempts to produce electron density enhancements have yielded densities of 4x310
electrons per cubic centimeter (cm3) using HF radio transmissions near the second, third, and fourth harmonics of
the electron cyclotron frequency This frequency near 1.44 MHz is the rate that electrons gyrate around the Earth's
magnetic field. The NRL group succeeded in producing artificial plasma clouds with densities exceeding 9x310
electrons cm? using HAARP transmission at the sixth harmonic of the electron cyclotron frequenty

"Detection and Imaging of Underground Structures Using ELF/VLF Radio ®/es" (https://wwwglobalsecurityorg/int
ell/systems/haarp.htm) GlobalSecurity. Retrieved 13 July 2018.

Bailey, Patrick; Worthington, Nancy (27 July 1997)"History and applications of HAARP technologies: the High
Frequency Active Auroral Research Program'(http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=661959&tag=1)
IEEE. Retrieved 19 September2013.

Barr, R.; Llanwyn Jones, D.; Rodger C.J. (2000)."ELF and VLF radio waves"(http://www.sciencedirect.com/science/
article/pii/S1364682600001218) Journal of Atmospheric and SolatTerrestrial Physics 62 (17-18): 1689-1718.
Bibcode:2000JASTPR.62.1689B (http://adsabs.harvard.edu/abs/2000JASTP62.1689B). doi:10.1016/S1364-
6826(00)00121-8(https://doi.org/10.1016%2FS1364-6826%2800%2900121-8)Retrieved 19 September2013.

"Opportunities for High-Powey High-Frequerncy Transmitters to Advance lonospheric/Thermospheric Research:
Report of a Workshop" (https://wwwhnap.edu/read/18620/chapter/2) National Academies Press. National Academy
of Sciences, Engineering, and Medicine. 2014. Retrieved 8 feb 2017

"lonospheric Manipulation Made Easy'(https://books.google.com/books?id=9jSEAAAAMBAJ&pg=R62&dq), Abe
Streep. Popular Science \6l. 273, No. 1. July2008. Retrieved 8 feb 2017

"Technical Information"(https://web.archive.org/web/20091002090806/http://wwwhaarp.alaska.edu/haarp/tech.html)
HAARP. 12 April 2007. Archived fromthe original (http://wwwhaarp.alaska.edu/haarp/tech.htnf) on 2 October 2009
Retrieved 27 September2009.

"The HAARP Antenna Array"(https://web.archive.org/web/20070415111323/http://wwvhaarp.alaska.edu/haarp/ant
3.html). HAARP. Archived fromthe original (http://wwwhaarp.alaska.edu/haarp/ant3.htnh) on 15 April 2007.
Retrieved 27 September2009.


http://earthsky.org/earth/crazy-weather-you-cant-blame-haarp-anymore
http://www.alaskadispatch.com/article/20130717/alaska-s-controversial-haarp-facility-closed-will-it-come-back-online
https://www.npr.org/2014/06/10/319539712/bye-bye-to-the-home-of-a-favorite-internet-conspiracy-theory
http://www.adn.com/article/20140702/haarp-closure-postponed-until-2015
https://fallmeeting.agu.org/2015/abstract/future-operations-of-haarp-with-the-uafs-geophysical-institute/
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2015AGUFMAE22A..07M
https://www.wired.com/dangerroom/2010/01/irans-nuclear-molemen/
https://web.archive.org/web/20110403204831/http://www-star.stanford.edu/~vlf/publications/2008-03.pdf
http://www-star.stanford.edu/~vlf/publications/2008-03.pdf
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/1748-8117
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/1748-8117
http://www.nrl.navy.mil/media/news-releases/2013/nrl-scientists-produce-densest-artificial-ionospheric-plasma-clouds-using-haarp
https://www.globalsecurity.org/intell/systems/haarp.htm
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=661959&tag=1
http://www.sciencedirect.com/science/article/pii/S1364682600001218
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2000JASTP..62.1689B
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1016%2FS1364-6826%2800%2900121-8
https://www.nap.edu/read/18620/chapter/2
https://books.google.com/books?id=9jsEAAAAMBAJ&pg=PA62&dq
https://web.archive.org/web/20091002090806/http://www.haarp.alaska.edu/haarp/tech.html
http://www.haarp.alaska.edu/haarp/tech.html
https://web.archive.org/web/20070415111323/http://www.haarp.alaska.edu/haarp/ant3.html
http://www.haarp.alaska.edu/haarp/ant3.html

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

"Details of the HAARP Antenna Design'(https://web.archive.org/web/20070513135131/http://wwwnaarp.alaska.edu/
haarp/ant2.html) HAARP. Archived fromthe original (http://wwwhaarp.alaska.edu/haarp/ant2.htnt) on 13 May 2007.
Retrieved 27 September2009.

"The HAARP IRI As Described in the EIS'(https://web.archive.org/web/20090925144409/http://wwwhaarp.alaska.e
du/haarp/iriEis.html) 17 May 2007. Archived fromthe original (http://www haarp.alaska.edu/haarp/iriEis.htn) on 25
September 2009, Retrieved 27 September2009.

"Phases of Completion of the IRI"(https://web.archive.org/web/20070501131817/http://wwvhaarp.alaska.edu/haarp/
phases.html). HAARP. Archived fromthe original (http://wwwhaarp.alaska.edu/haarp/phaseshtml) on 1 May 2007.

"HAARP IRI Performance Calculator'(https://web.archive.org/web/20100419223036/http://wwwhaarp.alaska.edu/ha
arp/calciri.html). 10 May 2010. Archived fromthe original (http://www.haarp.alaska.edu/haarp/calciri.hinl) on 19 April
2010. Retrieved 10 May 2010.

Link text (http://wwwnaic.edu/general_int/gen_wshos/AGRP%20workshop%20report5.pdf)Archived (https://web.ar
chive.org/web/20101203075110/http://mwwnaic.edu/general_int/gen_wshops/AGRP%20workshop%?20report5.pdf)
3 December 2010 at theWayback Machine

B. Isham; C. La Hoz; M. T Rietveld; E T. Djuth; T. Hagfors; T. Grydeland (October 2000)."High Latitude HF-Induced
Plasma Turbulence" (https://web.archive.org/web/20111108050251/http://lwwwkurasc.kyoto-u.ac.jp/s-ramp/abstract/
s19.txt). The First S-RAMP Conference. Archived fromthe original (http://wwwkurasc.kyoto-u.ac.jp/s-ramp/abstact/

519.txt) on 8 November 2011 Retrieved 27 September2009.

RosaLie BerTeLL, Background on the HAARP Project(http://www.globalpolicy.org/component/content/article/212/4549
2.html). Global Policy Forum, 5 November 1996

MicHeL CHossupovsky, Climate Manipulation as a War Weapon, p181-182. InWiLuiam Krenm,Meltdown : Money Debt
and Wealth of Nations : how Zero Inflation Pdicy is Leading the World's Monetary and Economic Systems to
Collapse : an Anthology from the First Decade of Economic Reforin COMER Publications, 1 January 1999

Baird, Austin (20 September 2011)"HAARP conspiracies: Guide to most far-out theories behind government
research in Alaska" (http://www.alaskadispatch.com/article/haarpconspiracies-guide-most-far-out-theories-behind-g
overnment-research-alaska) Alaska Dispatch. Retrieved 8 December 2012,

Flock, Elizabeth (29 October 2012)."Conspiracy Theorists Say Obama Engineered Hurricane Sandy(https://wwwu
snews.com/news/blogs/washington-whispers/2012/10/29/conspiracy-theorists-say-obama-engineered-hurricane-sar
dy). US News & World Report Retrieved 8 December 2012.

Shachtman, Noah (20 July 2009)."Strange New Air Force Facility Energizes lonosphere, Fans Conspiracy Flames"
(http://archive.wired.com/politics/security/magazine/17-08/mf_haarp?currentPage=all)Vired Magazine Retrieved
17 April 2011.

"About us - Dr. Nick Begich" (http://www.earthpulse.com/src/categoryasp?catid=13). Retrieved 2 June 2011.

"EU clashes with US over atmosphere tests'(http://physicsworld.com/cws/article/news/3302)physicsworld.com
IOP Publishing, 27 February 1998 Retrieved 17 April 2011.

Baenen, Jeff. "Ventura seeks out conspiracy theories at Alaka station" (http://juneauempire.com/stories/120309/sta
_531557452.shtml) Juneau Empire Retrieved 17 October 2011.

Josh Clark and Charles W "Chuck" Bryant (December 9, 2014)."How The Hum Wbrks" (http://www stuffyoushouldk
now.com/podcasts/how-the-hum-works/) Stuff You Should Know (Podcast). Blucora. Retrieved 2014-12-10.

Zak, Annie."Georgia men plotted attack on Alaska aurora research facility to 'release souls,' detective sayghttps://
www.adn.com/alaska-news/2016/11/01/2-ma-arrested-in-georgia-planned-to-attack-alaska-aurora-research-facility-i
nvestigators-say/) ADN.com. Alaska Dispatch News Retrieved 2 January 2017.

Buckets, Re-Essa."Suspected terrorists believe research facility controls minds, traps soulsthttp://wwwwalb.com/s
tory/33541811/suspected-terrorists-believes-research-facility-controls-minds-traps-souls)VAL B.com. WALB news.
Retrieved 2 January 2017.

Weinberger, Sharon (23 April 2008)."Atmospheric physics: Heating up the heavens'(http://www.nature.com/news/2
008/080423/full/452930a.html) Nature. Retrieved 21 January 2010.

Weinberger, Sharon (25 April 2008)."The Strange Life and Tmes of HAARP" (https://wwwwired.com/dangerroom/2
008/04/haarp/) Wired Magazine Retrieved 21 January 2010.

http://www.adn.com/alaska-news/science/205/08/24/haarps-new-owner-holds-open-house-to-prove-facility-is-not-
capable-of-mind-control/


https://web.archive.org/web/20070513135131/http://www.haarp.alaska.edu/haarp/ant2.html
http://www.haarp.alaska.edu/haarp/ant2.html
https://web.archive.org/web/20090925144409/http://www.haarp.alaska.edu/haarp/iriEis.html
http://www.haarp.alaska.edu/haarp/iriEis.html
https://web.archive.org/web/20070501131817/http://www.haarp.alaska.edu/haarp/phases.html
http://www.haarp.alaska.edu/haarp/phases.html
https://web.archive.org/web/20100419223036/http://www.haarp.alaska.edu/haarp/calciri.html
http://www.haarp.alaska.edu/haarp/calciri.html
http://www.naic.edu/general_int/gen_wshops/AGRP%20workshop%20report5.pdf
https://web.archive.org/web/20101203075110/http://www.naic.edu/general_int/gen_wshops/AGRP%20workshop%20report5.pdf
https://en.wikipedia.org/wiki/Wayback_Machine
https://web.archive.org/web/20111108050251/http://www.kurasc.kyoto-u.ac.jp/s-ramp/abstract/s19.txt
https://en.wikipedia.org/wiki/S-RAMP
http://www.kurasc.kyoto-u.ac.jp/s-ramp/abstract/s19.txt
http://www.globalpolicy.org/component/content/article/212/45492.html
https://en.wikipedia.org/wiki/Committee_on_Monetary_and_Economic_Reform
http://www.alaskadispatch.com/article/haarp-conspiracies-guide-most-far-out-theories-behind-government-research-alaska
https://www.usnews.com/news/blogs/washington-whispers/2012/10/29/conspiracy-theorists-say-obama-engineered-hurricane-sandy
http://archive.wired.com/politics/security/magazine/17-08/mf_haarp?currentPage=all
http://www.earthpulse.com/src/category.asp?catid=13
http://physicsworld.com/cws/article/news/3302
http://juneauempire.com/stories/120309/sta_531557452.shtml
http://www.stuffyoushouldknow.com/podcasts/how-the-hum-works/
https://en.wikipedia.org/wiki/Blucora
https://www.adn.com/alaska-news/2016/11/01/2-men-arrested-in-georgia-planned-to-attack-alaska-aurora-research-facility-investigators-say/
http://www.walb.com/story/33541811/suspected-terrorists-believes-research-facility-controls-minds-traps-souls
http://www.nature.com/news/2008/080423/full/452930a.html
https://www.wired.com/dangerroom/2008/04/haarp/
http://www.adn.com/alaska-news/science/2016/08/24/haarps-new-owner-holds-open-house-to-prove-facility-is-not-capable-of-mind-control/

Further reading

= Y. Zaitsev (11 May 2007)."From radio telescopes to electromagnetic weapons"Ria Novosti. Retrieved
27 September20009.

= "Evidence for Precipitation of Energetic Particles by lonospheric "Heating"ransmissions". National Geophysical
Data Center. 7 December 2004 Retrieved 27 September2009.

= J. E. Smith (6 May 2006)."HAARPCompleted!" Indybay. Retrieved 27 September2009.

= U. S. Inan; T F. Bell. "Polar Aeronomy and Radio Science (ARS):ULF/ELF/VLF Project” STAR Laboratory,
Stanford University. Archived fromthe originalon 27 August 2009 Retrieved 27 September2009.

= U. S. Inan; M. Golkowski; D. L. Carpenter; N. Reddell; R. C. Moore;.T. Bell; E. Paschal; P Kossey; E. Kennedy; S.
Z. Meth (2004)."Multi-hop whistler-mode ELF/VLF signals and triggered emissions excited by the HAARP HF
heater". Geophysical Research Letters 31 (24): L24805. Bibcode:2004GeoRL..3124805I
doi:10.1029/2004GL021647.

= E. J. Kennedy; P Rodriguez; C. A. Selcher "The High Frequency Active Auroral Research Program"Archived from
the originalon 5 March 2009 Retrieved 27 September 2009.

= H. L. Rowland (28 April 1999)."Simulations of ELF radiation generated by heating the high-latitude D- region”
Journal of Geophysical Research 104 (A3): 4319-4327.Bibcode:1999JGR...104.4319R
doi:10.1029/1998JA900156 Archived fromthe original on 27 April 2009 Retrieved 27 September 2009.

= Donald Koehler N7MGT "Secret Death Ray: Or is HAARP a useful science tool?"73 Magazine (December 1999):
14-17, 37, archived fromthe originalon 23 July 2015 retrieved 21 December 2011 A first person account from an
amateur radio operator who got a full tour of the HAARP site.

Patents

= C. W. Hansell (1945). "Communication systen by pulses through the Earth",U.S. Patent 2,389,432
= R. L. Tanner (1965). "Extremely low-frequeny antenna”, U.S. Patent 3,215,937,
= G. F Leydorf(1966). "Antenna near field coupling system"U.S. Patent 3,278,937,

= B. J. Eastlund (1987). "Method and apparatus for altering a region in the Earth's atmosphere, ionosphere, and/or
magnetosphere”,U.S. Patent 4,686,605

= B. J. Eastlund (1991). "Method for producing a shell of relativistic particles at an altitude above the earths surface”,
U.S. Patent 5,038,664

External links

= Official website

HAARP at EastlundScience.com — website oBernard Eastlunds Scientific Enterprises Corporation.
= HAARP executive summary

GoogleMaps satellite image of HAARP

= HAARP — AHenbl 1 nnasmonapl (in Russian)

Retrieved from 'https://en.wikipedia.org/w/index.php?
titte=High_Frequency Active_Auroral_Research_Program&oldid=869798103


http://en.rian.ru/analysis/20070511/65348455.html
https://en.wikipedia.org/wiki/Ria_Novosti
http://www.ngdc.noaa.gov/stp/IONO/Dynasonde/SpEatHeating.htm
https://en.wikipedia.org/wiki/National_Geophysical_Data_Center
http://www.indybay.org/newsitems/2006/05/06/18214461.php
https://en.wikipedia.org/wiki/Indybay
https://web.archive.org/web/20090827023437/http://www-star.stanford.edu/~vlf/pars/pars.htm
https://en.wikipedia.org/w/index.php?title=STAR_Laboratory&action=edit&redlink=1
https://en.wikipedia.org/wiki/Stanford_University
http://www-star.stanford.edu/~vlf/pars/pars.htm
http://vlf.stanford.edu/pubs/multi-hop-whistler-mode-elfvlf-signals-and-triggered-emissions-excited-haarp-hf-heater
https://en.wikipedia.org/wiki/Geophysical_Research_Letters
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/2004GeoRL..3124805I
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1029%2F2004GL021647
https://web.archive.org/web/20090305223823/http://www.nrl.navy.mil/content.php?P=04REVIEW106
http://www.nrl.navy.mil/content.php?P=04REVIEW106
https://web.archive.org/web/20090427194255/http://wwwppd.nrl.navy.mil/whatsnew/haarp/
https://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1999JGR...104.4319R
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1029%2F1998JA900156
http://wwwppd.nrl.navy.mil/whatsnew/haarp/
https://web.archive.org/web/20150723180321/https://archive.org/details/73-magazine-1999-12
https://archive.org/details/73-magazine-1999-12
https://www.google.com/patents/US2389432
https://www.google.com/patents/US3215937
https://www.google.com/patents/US3278937
https://en.wikipedia.org/wiki/Bernard_Eastlund
https://www.google.com/patents/US4686605
https://www.google.com/patents/US5038664
http://www.haarp.alaska.edu/
https://www.wikidata.org/wiki/Q193320#P856
https://web.archive.org/web/20110806030611/http://www.eastlundscience.com/HAARP.html
https://en.wikipedia.org/wiki/Bernard_Eastlund
http://www.bariumblues.com/haarp_executive_summary.htm
https://maps.google.com/maps?f=q&hl=en&q=62.39%C2%B0+N,+145.15%C2%B0+W&ll=62.389972,-145.149994&spn=0.036835,0.171661&t=k
http://www.hyrax.ru/haarp/haarp18.htm
https://en.wikipedia.org/w/index.php?title=High_Frequency_Active_Auroral_Research_Program&oldid=869798103
https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License
https://foundation.wikimedia.org/wiki/Terms_of_Use
https://foundation.wikimedia.org/wiki/Privacy_policy
https://www.wikimediafoundation.org/

