
Aurora Borealis



High energy particles from the sun
impart energy to atmospheric gasses.
This energy is then released in the form
of photons, which our eyes see as colors
of light.



Earth as a Dynamo

3 requirements

An electrically conductive fluid

Kinetic energy

Internal energy source to drive 
convection

molten outer core high 
in iron

planetary rotation

tidal heating





The sun is a seething mass of  gas, electrons, protons and plasma subject to storms, mass ejections, prominences 
etc.



Streaming from the sun as a result of  all that solar activity is the solar wind, which contains energetically 
charged particles and magnetic fields. These magnetic fields interact with Earth’s magnetic field, 
squishing it against the Earth on the windward side and attenuating it on the lee side.



The high energy particles in the solar wind travel between
800,000 and 5 million miles per hour. Since the sun is 93
million miles from the earth, these particles take from 1 to 4
days to reach us.

Energetically charged particles travel along
interplanetary magnetic field lines and are
transferred to the Earth’s magnetic field where the
different fields come into proximity with each
other.

Energy is generated by the pressure of solar
magnetic fields against the Earth’s magnetic
field. Electrical pulses arc along the magnetic
field lines like a spark arcing between two
“hot” wires.



High energy particle have a tendency
to follow magnetic field lines. This
means that when the solar wind
pushes against Earth’s magnetic field,
they are drawn down into the
atmosphere, where they can strike
atmospheric gas molecules.



Valence level

Electron

A molecule contains a nucleus
of protons and neutrons and a
shell or shells of electrons.

This is a molecule of nitrogen
(14N) with 7 protons and 7
neutrons in the nucleus. There
are other isotopes which have
differing numbers of neutrons
in the nucleus.



Valence level

Electron

stable unstable

When 1 or more 
electrons becomes 
excited the molecule is 
unstable.

Presenter
Presentation Notes
An “excited” electron has too much energy to remain in its normal, stable valence level.



A high-energy particle from
the sun strikes an electron in
a molecule of nitrogen in the
Earth’s atmosphere, knocking
it out of its stable shell and
imparting energy to it.
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photon

Once the source of  the 
excess energy is gone, 
excited electrons return to 
their stable positions 
around their molecular 
nucleus. The extra energy is 
emitted in the form of  a 
photon.
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The more the process occurs, the 
more photons are generated and 
the more brilliant the aurora!









Where do the different colors come from?

above 300 km Oxygen (O) 0.15% red
100-300 km Oxygen (O2) 20.8% yellow/green
above 100 km Nitrogen (N) violet
below 100 km Nitrogen (N2) 78.8% blue

Argon (Ar) 0.9% blue*

*(but overwhelmed by the other gasses)
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Composition of these gasses in the atmosphere fluctuates…O combines with N to form NO = diurnal fluctuation.
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