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The Aurora

 While reading about the myths and legends surrounding the Northern Lights, we were surprised at how many interpretations there are of them, bad and good. Though we were unable to view the Aurora in Olympia, when we think of the Northern Lights, we picture beautiful colors sweeping across the sky, like waves, capturing our attention indefinitely. However, for some cultures, this was not always the case; the aurora did not always have positive connotations. 

  For the Fox Indians of Wisconsin, the Aurora was a bad omen, a gathering of ghosts of slain enemies, eager for revenge (Davis, 168). The Ottawa Indians saw them as a great fire lit by their creator to remind them of his interest in their welfare (Davis, 168). One Finnish legend says that the Aurora is foxfire, the light that comes when the fox turns and flashes its tail (Davis, 168). The Aurora is associated with the heaven god to the Chuvash people of Siberia (Davis, 169).

The Eskimo people give us the most understanding of legends and folklore surrounding the Aurora; these people have inhabited the region of most frequent Auroras, from Western Alaska to Greenland, for at least 6000 years (Davis, 164).  Amongst the Eskimos, legends about the Aurora differ from place to place.  Some of these legends are very old.  One of these legends explains the Aurora as a game of football:  

“In real life, it is played by groups of men on a strip of beach several miles long and can take more than a day to complete.  Any tactic is fair, and when one team gets the ball to the end of the beach, that team wins.  In some legends, the Aurora is the spirits playing football with a walrus head, the contra streaming movements of the lights across the sky and any accompanying noise are the evidences of the struggles among the spirits.” (Davis, page 166)

The Aurora is called the Northern Lights in the Northern Hemisphere and the Southern Lights south of the equator.  This title is given to this phenomenon because of its presence near the magnetic poles of our earth. 


We wondered why Aurora occurrences always stem from the Northern and Southern-most places on the Earth.  We found that it had to do with Earth’s magnetic field.  The part of the atmosphere in which the Aurora occurs is called the Auroral Oval because of its shape (Davis, 25).  These ovals occur at both magnetic poles, North and South, and extend further towards the equator (Bone, 98-99).  

The sun is currently nearing a time of high magnetic energy meaning that now is a good time to view the aurora; in fact, people in the Southern United States have reported sightings of the Aurora this last year.  Generally, though, the Aurora is best viewed as near to the poles as possible.  In the United States it is not uncommon to see the Aurora in Alaska and other states bordering Canada (Davis, 13). 
If we are ever in a latitude that will give us a better chance of observing the Northern Lights, we have read that the best time to view the Aurora is between nine p.m. and two am (Bone, 113). One person on our research team, Ellie, was fortunate enough to view the Northen Lights in the Summer of 2000.  The sky was full of brilliant white lights swirling in a vertical pattern.  

So how is the sun connected to the phenomenon of the Northern Lights? First, we must understand the sun and how solar winds are formed. The source of all the sun’s energy is the nuclear reactions that occur in its core. Due to convection, energy moves upward in a gas heated by photons. (NASA, 10). When sunspots form, solar energy escapes from the photosphere in huge bursts, which we call the solar wind (Kaufmann, 211). When electrons from these coronal mass ejections collide with Earth’s magnetic field, it can cause magnetic storms (Kaufmann, 210). These storms interact with the Earth’s atmosphere, causing the Northern Lights (NASA, 8).  We found other explanations interesting as well: the aurora was once thought to be caused by a reflection off the ice in the poles (Petrie, 14).

What other affects on earth can the solar wind have, besides causing the Northern Lights?  We found that temperatures may rise a little, and more disruptions in the Earth’s atmosphere can occur (Clayton, 24). Magnetic storms, like the Northern Lights, can have a huge effect on many systems on Earth. These effects are surprisingly more intense than we had previously thought; when large enough, magnetic storms can cause electrical power blackouts (Clayton, 60). They can overload communication systems, transmissions of radio signals, and phone lines. (Clayton, 60) As far back as the invention of the telegraph, sunspots have at times seriously interfered with cables and telegraph lines (Stetson, 54).  Airplanes can also experience difficulties in the air. The highly ionized magnetic particles in the Earth’s atmosphere will make it hard for planes to fly, and can even disrupt their systems (NASA, 10).  

 
At a time when the Aurora is visible, it is possible to observe that the Northern Lights display many different colors. The three most common colors viewed in the Aurora are red, green, and violet (Bone, 96). So what is it about the Aurora that makes these colors appear?  We know that solar wind, made up of mostly electrons, enters the earth’s magnetosphere (Chartrand, 630).  When these electrons hit atoms and molecules in the air, they collide, causing the atoms and molecules in the air to acquire the extra electron (Bryant, 102).  This is called ionization.  A photon is given off, and a certain color of light can be seen (Bryant, 103).  

It was interesting to find that there are more than one variable involved in the different colors that are produced. Our understanding before this research was that the only thing that caused the color in the aurora is the atoms and molecules in the air. We learned that the types of aurora we are able to see depend on a few factors.  The first is the initial energy the incoming electron has when it hits the atmosphere.  This will determine how far into the earth’s atmosphere the electron can go (Davis, 73).  Next is the distribution of atoms and molecules in the air, having to do with altitude.  At lower altitudes, the concentration of air molecules is denser, causing more opportunity for interaction between the incoming electrons and gasses in the air (Davis, 74).  Lastly, different atoms and molecules in the air will react in their own specific way when they collide with solar wind.  Different levels of excitation in oxygen atoms in our atmosphere cause green and red auroras (Davis, 83).  Nitrogen atoms also produce red and sometimes blue-purple auroras; when Nitrogen produces red, it is usually seen as a lower red border on a green aurora (Davis, 82).    

So we found the scientific explanation as to the colors of the Northern Lights.  What about what other people thought, many years ago, when they did not know about such things as solar wind, electrons, and magnetic storms?  We found some stories from ancient cultures that explain the colors in the aurora.  Some stories explain the red in the aurora as blood due to battles in the sky.  In parts of Ireland, red aurora was seen as the blood of people who died at Balaclava (Petrie, 2). 


By learning about the myths and legends surrounding the aurora, we have been given a chance to interpret the cosmology of ancient cultures. Through this interpretation, we have gained some insight into how some ancient cultures believed spirits ruled the sky, and the Aurora was often considered a bad omen sent by these spirits.  This research project has helped us to gain a better understanding of what an important role the sun has in our lives, and what an impact it has made on cultures since the beginning of time. We hope that we will be able to take this knowledge to a Northern latitude and view the Aurora for ourselves. If we keep an open mind, we may even be able to understand how ancient cultures saw games and even wars being enacted in the sky.
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