
Space	Weather	and	HAARP	

CEDAR	Student	Workshop	2016	

	

Bill	Bristow	

UAF	Geophysical	InsEtute	

	

	



Can	HAARP	Control	Space	

Weather?	

CEDAR	Student	Workshop	2016	

	

Bill	Bristow	

UAF	Geophysical	InsEtute	

	

	





hGp://www.wanGoknow.info/war/haarp_weather_modificaEon_electromagneEc_warfare_weapons	



High Frequency Active Auroral Research Program 
(HAARP) 

�  62.39 deg (North) lat; 145.15 deg (West) Gakona, AK 
�  Ionospheric Research Instrument (IRI) -  phased array HF transmitter; 2.8 to 10 MHz; 

~1000 acres; 5 x 3600 hp diesel engines; 3.6 MW; $290M 
�  Air Force Research Lab (RV) Kirtland AFB, NM 



What	is	Space	Weather?	

•  Terrestrial	Weather	-	Meteorology	
The	short-term	state	of	the	atmosphere,	as	disEnguished	
from	the	long-term	condiEons	of	climate;	this	includes	
temperature,	humidity,	precipitaEon,	wind,	visibility,	and	
other	factors,	chiefly	considered	in	terms	of	their	effects	
on	life	and	human	acEvity.		

•  Space	weather	is	a	relaEvely	new	field	of	science	
dedicated	to	the	understanding	of	interacEons	between	
the	Sun	and	Earth,	and	to	the	forecasEng	of	solar	flares,	
magneEc	storms	and	other	space-related	phenomena.	
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PJM	Public	Service	
Step-Up	Transformer	

	

Severe	internal	damage	caused	by	

the	storm	of	13	March,	1989	
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Space	Weather	Effects	

EnergeEc	parEcles	cause	damage	to	solar	

panels	and	can	cause	deep	dielectric	

charging.	



Space	Weather	Effects	

Atmospheric	drag	leads	to	uncertainty	in	

orbit	calculaEons.	









hGps://www.congress.gov/bill/114th-congress/senate-bill/2817	



hGp://www.swpc.noaa.gov	





What	do	we	need	to	know?	

Space	weather	originates	on	the	

sun.	So,	we	need	to	know:	

	

•  Has	an	event	occurred	on	the	

sun?	

•  Was	the	event	in	a	posiEon	to	

generate	a	geoeffec/ve	solar	
wind	disturbance?	

•  What	effects	are	expected?		

•  When	will	effects	be	felt	on	

earth?	



Watching	the	Sun	

hGp://stereo.gsfc.nasa.gov/gallery/stereoimages_storms.shtml	



Solar	RadiaEon	



Ionospheric	Effect	of	Flare	



Solar	Protons	





PredicEng	Arrival		

(the	93	million	mile	gap)	



Solar	Wind	Monitoring	





Ring	Current	ParEcles	



 Fig. 1. Radial profile of electron flux measured by CRRES at energies from 153 keV to 1.58 MeV showing the two-zone structure of 
the radiation belts, and variability during geomagnetic storms (reproduced from Horne et al., 2003, Copyright 2003 American 
Geophys... 

R.M. Millan,  R.M. Thorne 

 Review of radiation belt relativistic electron losses 

Journal of Atmospheric and Solar-Terrestrial Physics, Volume 69, Issue 3, 2007, 362–377 

http://dx.doi.org/10.1016/j.jastp.2006.06.019 
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Why DARPA was interested in HAARP – 
Controlling Space Weather 

§  High-energy electrons and 
protons in the Van Allen 
radiation belts are a major 
hazard to spacecraft 

§  VLF electromagnetic waves can 
act to remove particles from 
Van Allen belts 

§  Ionospheric heating can inject 
VLF waves into space 

§  HAARP location suitable for 
experiments of this type 
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Experiment Setup 

§  Conjugate Point: ship-
borne and buoy 
measurements  

§  Alaska: Chistochina  
receiver site (36 km 
from HAARP facility) 

Slide	shamelessly	stolen	from	Mark	Golkowski		
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First Observation (2004) 
§  Original HAARP Facility (960 kW) 

§  Echoes observed for  ~30 minutes  

Slide	shamelessly	stolen	from	Mark	Golkowski		
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Different Methods of Generation 

AM Line Sweep Circle Sweep ‘Beam Paint’ 

§  Stimulated emissions indicate removal of high-energy particles 

Slide	shamelessly	stolen	from	Mark	Golkowski		



Space	Weather	Effects	

Atmospheric	drag	leads	to	uncertainty	in	

orbit	calculaEons.	

	

We	should	learn	how	to	predict	drag	



Use	HAARP	to	Learn	about	Space	Weather	

FormaEon	and	decay	of	FAI	give	esEmates	of	diffusion	

	
Neutral	density	and	drids	and	electron	densiEes	from	API		

	

	

Ionospheric	ComposiEon	from	narrow	band	SEE	

Dust	charging	in	polar	mesospheric	clouds	
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