
The poles “flip” 

NASA computer simulation using the model of Glatzmaier and Roberts.[28] The 
tubes represent magnetic field lines, blue when the field points towards the 
center and yellow when away. The rotation axis of the Earth is centered and 
vertical. The dense clusters of lines are within the Earth's core.

 



The poles “flip” 

• Lava that cools quickly on the sea floor records these flips and lets us 
date them.



Stripes of different magnetic polarity
form in the rocks as the lava from the
mid-ocean ridge cools.



Strange Things Going On

• Earth’s magnetic field is NOT aligned with its rotational axis.
• The magnetic field is tilted 12o to the rotational axis, and doesn’t even 

pass directly through the center of the earth.
• Does this mean that the electrical currents don’t flow evenly and 

uniformly inside the earth?  Is there turbulence inside?
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Magnetic Fields in Space
• Earth’s magnetic field extends 7-10 times the earth’s 

diameter outward from the earth.
• The earth’s magnetic field would be spherical, but the 

solar wind compresses it on the side closest to the 
sun, and stretches it out into a long tail on the side 
opposite the sun.
• Overall, it’s kind of tadpole shaped.

moreparticlesforcedintomagnetosphere



Solar Wind
• So what is the solar wind anyway?
• It’s radiation: extremely hot, high-energy, fast-moving 

charged particles (ions) given off by the sun.  Most of these 
particles are protons.

• If you were exposed to it for just a few hours without 
protection, your skin and every organ in your body would 
be burned, and you’d have a fatal dose of radiation 
poisoning.
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Why do we care?

• Earth’s magnetic field isn’t just “there” with no purpose.  Without it, 
you and I and every living thing on this planet would be dead 
(including the cockroaches!)

• The magnetic field channels away the solar wind.
• It also prevents erosion of the atmosphere.



How does the magnetic field protect us?
• The magnetic field captures the solar wind and 

channels much of it into a donut of radiation around 
the earth.

• This donut (actually 2 layers – one inside the other) is 
called the Van Allen Radiation Belt (V.A.R.B.)



Effects of Solar Wind:

1. Can induce currents in power company 
transformers that cause overload conditions and 
damage equipment
• 1989 NE US and Canada probably from a CME

2. Can induce currents in pipelined and cause increase 
in corrosion

3. Expose astronauts in space to dangerous levels of 
charged particles. No spacewalks during solar 
storm.



Effects of Solar Wind:

5.  Solar particles can heat the atmosphere and cause it   
to expand. 
• Increased friction causes satellites to lose energy and 

descend into the atmosphere
• probably how Skylab decayed in 1970s

6.  Satellites in high orbit subject to energetic charged  
particles that can damage electronic components.
• Failure of communication satellites in geosynchronous orbit 

attributed to inpact of severe solar storms. 



Earth’s magnetic field captures the 
solar wind and channels much of it into 
a donut of radiation around the earth.
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These particles are deflected by the 
Earth’s Magnetic Field


