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Incoherent Scatter Radar
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• Radar
• Scatter
• Incoherent –

Plasma Line



Collective behavior

• There are a number of wave modes  
existing inherently in the ionospheric  
plasma

Ion acoustic waves 
Langmuir waves (plasma frequency)
Debye Spheres (Debye length)
Landau Damping ……



frequency





Incoherent scattering: the short  story
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The electron gas oscillates at a natural 
plasma oscillation frequency

ElectronsElectrons



Langmuir (or plasma) waves

High-frequency electrostatic waves
• Dispersion relation (approximate, for 

𝜖! ~ 0)




