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Electromagnetic Spectrum Signatures

The most important signatures that are collected in intelligence come from 
sensors that operate in some part of the electromagnetic spectrum. Such sen-
sors are discussed in chapter 2.

An electromagnetic (EM) signature is created by the interaction of EM 
energy with matter (material solids, liquids, and gases), as illustrated in Fig-
ure 1-2. EM sensors function by receiving either reflected or emitted energy. 
When a wave of EM energy from a source such as the sun or a radar transmit-
ter interacts with matter, the incoming (incident) radiation can be reflected, 
refracted, scattered, transmitted, or absorbed. EM energy striking a rough 
object (such as a rock or bare earth) or a diffuse object (such as a cloud of 
water vapor) is scattered in many directions or absorbed. Some energy also 
may pass through the object. Energy striking a smooth reflective object, such 
as a metal plate, will mostly be reflected.

Sometimes, as Figure 1-2 indicates, EM energy is absorbed by an object 
and stimulates the emission of energy at a different frequency. Ultraviolet 
light, for example, will cause some materials to fluoresce, or emit visible 
light. Many people have observed that white clothing will glow in the  
dark when illuminated with long-wave ultraviolet light (known as “black 
light”). The glow is due to fluorescence of the chemicals used in detergents. 
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Figure 1-2 The Interaction of EM Energy with Matter
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