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The fascinating Northern Lights
THE NORTHERN LIGHTS - MYTHS

For thousands of years people in the northern part of the world have marveled at the spectacular and fearful 
displays that occasionally light up the night sky.  Every northern culture has oral legends about the aurora, 
passed down for generations. During the Viking period, northern lights were referred to as reflections from 
dead maidens. The phenomenon  was often referred to as a vengeful force. In ancient times, most people 
were afraid of the lights.

The northern lights have had a number of names throughout history. The scientific name for the phenomena 
is aurora borealis, which is Latin and translates into the red dawn of the north. Its counterpart is the aurora 
australis, or southern lights. It was the Italian scientist Galileo Galilei (1564-1642) who first used the expres-
sion. When the aurora borealis is extremely active it moves farther south, as will be explained later. On the 
latitude where Galileo was living, northern lights are mainly red in color.

THE PIONEER KRISTIAN BIRKELAND

There have been hundreds of stories and theories to explain what we now know as the aurora borealis or 
northern lights. But no one until about a decade ago, suspected a connection with the Sun.

A major breakthrough was made by an eccentric Norwegian scientist–Kristian Birkeland, 1867-1917—who 
had a theory that charged particles from the Sun could ignite auroras. To prove his theory—which is still 
valid today--he built his own world in a glass box, electrified his model earth with its own magnetic field 
and showed how particles from the sun could ignite auroras. The particles were captured by the earth’s 
magnetic field and channeled down towards the polar regions.

Birkeland, arguably Norway’s greatest scientist, also established the first permanent aurora observatory.  
Many of these ideas were not confirmed before after the space age some 60 years later.

Kristian Birkeland and his Terrella-experiment in 1896 (UiO). He is pictured on the 200 kr bill (Norges Bank). 
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HOW ARE THE NORTHERN LIGHTS CREATED?

The aurora is formed when particles from the Sun interfere with our magnetosphere. Some particles manage 
to penetrate the magnetosphere on the night side (tail). When solar storms shake up the magnetosphere par-
ticles inside this magnetic cocoon will be ejected back towards Earth along the magnetic field lines. 

The particles are guided down towards the polar regions. When they hit Earth’s atmosphere they collide 
with oxygen and nitrogen. These collisions, which typically occur at altitudes of between 80 to 300 km, trans-
fer some energy to these atoms (they get excited), and immediately send out light on a certain frequency or 
color. The result is a spectacular glowing atmosphere with green, red, white, and blue colors. The mechanism 
is very similar to what happens in a light tube, neon sign, or an old-fashioned TV set. 

The light is most often seen as far north as Alaska, Northern Canada, and northern Scandinavia, for example. 
However, after strong solar storms it can sometimes be seen as far south as Spain and Italy or even Florida. 
Similarly, the southern lights will mostly be seen very far south.

WHERE TO SEE THE NORTHERN LIGHTS

The northern lights are impressive and different from all other light phenomena in that they exhibit an amaz-
ing variety of colors, structures, and movements.

Auroras are present within a zone of about 1,000 to 3,000 km from the magnetic poles, both day and night 
during the entire year. However, auroras are only visible from the ground during clear, dark nights. Daylight 
will outshine the auroras.

Clouds of gas from the Sun collides with the Earths magnetic field and are channeled down toward the 
polar regions where they collide with the Earths atmosphere (ARS/T. Abrahamsen)
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The best place to see the auroras is, of course, at high latitudes. Also, one should travel in the winter when 
the nights are dark. The best period is between September to April. In the summer the midnight Sun will 
make it impossible to see it. In Scandinavia the strongest auroras often occurs between 8 p.m. and midnight.

You should avoid city lights and find a dark place away from the city on a summit or open country with a 
clear view of the northern horizon. One should also avoid the full Moon, which makes the sky less dark.

HOW TO PREDICT THE NORTHERN LIGHTS

Several satellites are observing the Sun 24 hours a day and scientist can detect eruptions on the Sun that will 
produce strong Northern Lights.  By monitoring the activity on the Sun every day and measuring the speed 
of the solar wind particles scientists can predict the strength and the location of the aurora. Thus, by using 
the Internet you can find web pages that provide aurora forecasting. 

Here are a few useful webpages: 

UNIS forecaster indicates where the aurora oval is located right now: 
http://kho.unis.no/Forecast.htm

STORM/TV2’s aurora forecaster shows a map where the aurora oval is located the coming evening. If you 
are located north of the thin green line you should be able to see the aurora in the north horizon: 
http://www.storm.no/

Spaceweather.com gives updates about upcoming auroras - and many amateurs are submitting images of 
the latest auroras: 
http://www.spaceweather.com/

Aurora forecaster from StormGeo (Storm.no)
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HOW TO TAKE PICTURES OF THE NORTHERN LIGHTS

To capture the northern lights with a camera can provide a memory for a lifetime. Photographing northern 
lights is relatively easy, but for the best results some basic principles should be followed.

The best results are obtained with cameras that can be put in manual mode (M), where you can control 
shutter speed and aperture settings at the same time. This makes DSLR cameras best suited for aurora 
photography even if many compact cameras also will work.

When taking pictures of auroras a tripod is absolutely essential. Deactivate the flash and automatic settings. 
Pre-focus your lens at infinity and re-adjust if necessary.  If you have a filter on your lens, remove it, as it 
usually causes undesirable concentric rings to appear on the images.

Fast lenses (f/2,8 or lower) with focal lengths of 10 to 35 mm are ideal. Whatever lens you have, set the lens 
to its lowest f-number and the ISO value fairly high. A good starting point is usually an exposure time be-
tween 8 and 30 seconds at ISO 800. At higher ISO values, image noise starts to become a problem, and find-
ing a good balance between ISO value and exposure time is therefore often crucial. 

Many people often get a somewhat disappointed since they do not see the same strong green color as in pic-
tures they have seen before. The main reason for this is that our eyes have more «sensors» sensitive for black 
and white compared the color-»sensors». Thus, in dark conditions, we lose some color-sight and see less col-
ors.  Furthermore, a camera can integrate more light by using long exposures - something our eyes cannot. 
Still - you will see a lot of different colors when the aurora is very active
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For best results you should use a tripod since long exposure times are required(F. Broms).
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