
Incoherent Scatter Radar 101

Prerequisites:
Basic electromagnetic 
theory
Basic concepts of analog 
signal processing
Some plasma physics is 
helpful
Logical and geometric 
thinking (well, pick one;  
very few of us can do 
both).

Syllabus:
Frequency 
considerations.
Radar Cross Section

Single electron
Volume of electrons

SNR vs. more samples
ISR spectrum: Nyquist
approach
How the spectrum is 
measured.
Some auroral zone 
examples.
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What constrains the frequency of an 
incoherent scatter radar?

ISR operates at frequencies above plasma- and gyro-frequencies,

but not so high that collective behavior of the plasma is lost. This means the 
wavelength must be greater than the Debye length

Thus the frequency must, therefore, satisfy

In this frequency range, each electron responds independently to the impinging 
field. The electrons respond independently (Born approximation), so the scattered 
signal is the superposition of the Doppler shifted scatter of each electron.  
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