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components, especially the sensors onboard a satellite. Sensors designed to 
sense photons or radio waves also respond to energetic particles passing 
through them. The effect over time is a gradual degradation until the onboard 
devices finally fail. Another problem caused by both energetic particles and 
the hot plasma in the earth’s magnetosphere is internal charging—the 
buildup of an electrostatic charge on the spacecraft that can cause onboard 
electronics to fail.

Furthermore, the radiation belts are not uniform, and they possess unique 
features that have to be considered in designing orbits for collection plat-
forms. One of the best known of these features is the South Atlantic Anom-
aly, a region in space above the South Atlantic Ocean of dense high energy 
protons and electrons that disrupt the functioning of the charge-coupled 
devices used in imaging satellites.8

Figure 3-7 illustrates the four orbit types discussed earlier. Note that the 
two MEO orbits are designed to avoid both radiation belts (as is the LEO 
orbital regime). HEO orbits, however, move through both radiation belts, so 
satellites in these orbits need additional shielding from radiation effects.
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Figure 3-7  Van Allen Radiation Belts
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