Introduction to Incoherent Scatter
Radar - Part 3
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Definition of Incoherent

Property ot being coherent
Antonym: incoherent
Incoherent=Random

Example: The drunk man made no sense. He was
incoherent.

In radar: Incoherent scatter is the process by
which radio waves are randomly scattered by
electrons 1n the 1onosphere



Definition of Incoherent

Property ot being coherent
Antonym: incoherent
Incoherent=Random

Example: The drunk man made no sense. He was
incoherent.

In radar: Incoherent scatter is the process by which
radio waves are randomly scattered by electrons in the
ionosphere

Incoherent scatter 1s neither incoherent
nor incomprehensible



no collective interactions
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* We only see scattering from the electrons

...but they also tell the story about the 1on
dynamics...



Collective behavior

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

Jon acoustic waves

Langmuir waves (plasma frequency)
Debye Spheres (Debye length)
Landau Damping ......



electron
density profile

Incoherenj/scatigr spectra
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Incoherent scattering: the short story




Incoherent scattering: the short story
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The ionospheric ions acts as
sloooow pacers for the electron gas
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lon Acoustic Waves
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“Pressure” waves in the ion density
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Landau wave-particle interactions
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particle wave
gains gains
energy energy




A

frequency




—() il (DI/

frequency




INCOHERENT
SCATTER /
ION LINE
SPECTRA /
edis S b e e
(g ()3 -1k (a

T,.."'T: —_ 1 T',"‘IT-l b 1

STRONG WEAK
LANDAU DAMPING LANDAU DAMPING




lon Acoustic Wave

T
w; = Strong function of ?e
I.




...Or to sum up...

l.' Te. y'. T .1'"

Jon (and electron) temperature (T1and
Te) to 10n mass (mi) ratio from the

width of the spectra

*Electron to 1on temperature ratio (Te/
T1) from “peak to valley” ratio

*Electron (= 1on) density from total
area (corrected for temperatures)

Jon velocity (v1) from the
Doppler shift



