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Polar Auroras
Auroras increase dramatically the sky background in 

B,V & R



Polar Auroras
Auroras occur when fast-moving solar particles 
trapped in Earth's magnetic field come crashing 

down into the gases of Earth's upper atmosphere. 
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Polar Auroras
These same electrons 
generate intense radio 
emissions most intense 
over a frequency range 
about 100 to 500 kHz but 
also extending below 
20kHz      .

University of Iowa 
instrumentation also 
revealed that similar radio 
emissions occur in 
association with aurora at 
Jupiter, Saturn, Uranus, 
and Neptune. 

http://www-pw.physics.uiowa.edu/space-audio/sounds/EarthAKR/earthakr-png.html



Polar Auroras
Brightness Variability scales from hours to days

Disturbances in the Earth’s magnetosphere are called geomagnetic
storms. These, in turn, can produce sudden changes in the intensity 
of radio emissions, the brightness and motion of the aurora called 
auroral substorms.

Coupling of North/South Polar aurora activity
http://www.gsfc.nasa.gov/topstory/20011025aurora.html



Polar Auroras

Variability of the Position of the 
Auroral Oval

Average diameter 4000km
(larger during solar maximum(
http://sd-www.jhuapl.edu/Aurora/ovation_live/

Altitude 90-150km (V,R), 1000km (B)
http://members.aardvark.net.au/jacksonsalter/ast/aurorobs.html

http://sd-www.jhuapl.edu/Aurora/ovation_live/ovationdisplay?pole=S&type=E
http://members.aardvark.net.au/jacksonsalter/ast/aurorobs.html
http://members.aardvark.net.au/jacksonsalter/ast/aurorobs.html
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Polar Auroras

Potential 
Astronomical 
Sites Nearby

Storey, J.W.V., 'The Owl and the Penguin: why we should build an Extremely Large Telescope in Antarctica', 
Australia Telescope National Facility and Anglo Australian Observatory joint colloquium, Epping, Sydney, 11/06/03 



Polar Auroras
Potential Astronomical Sites Nearby

30051 10-81 5881 E-81Dome A

2000264 56-89 10123 23 E-75 06 SDome C

011 53-76 130-90South Pole

Horizontal 
distance from 

oval
(km)

Geomagnetic
Longitude
(deg, min)

Geomagnetic
Latitude

(deg min)

Longitude
(deg, min)

Latitude
(deg,min)

Site

Minimum zenith angle of the auroral arc (degree)
V & R: 0 at South Pole, 64 at Dome A, 86 at Dome C
B       : 0 at South Pole, 27 at Dome A, 64 at Dome C

J.T. Dempsey, J.W.V. Storey, Auroral contribution to Sky Brightness on the Antarctic Plateau



Polar Auroras
Diurnal Variations (+/-30 from zenith)

J.T. Dempsey, J.W.V. Storey, Auroral contribution to Sky Brightness on the Antarctic Plateau



Polar Auroras
Sky Background



Polar Auroras
Zenith Brightness Contribution of the Aurora

20.8700R (630.0 only)

21.61010-2V (557.7 
removed)

22.648-260-40 B (427.8 
removed

Paranal
(Magnitude, full 

band)

Dome CSouth Pole% time brighter 
than Paranal

(Solar Min-Max)

J.T. Dempsey, J.W.V. Storey, Auroral contribution to Sky Brightness on the Antarctic Plateau
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