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Summary of elementary plasma waves

conditions
By = 0or k|| By
kL By
By = 0or k|| By
EL Eo (nearly)

kL Eo (exactly)
By=0

k L By, E||B,
kL By, E1 L By
jc’||§0 (right circ.

pal.)

EHéo (left circ.
pol.)

By =0
k|| By

kL By

W =

w =

\d v ~

dispersion relation

2 2,2
wy + 3k vy,

wp +wi =wj
— 22 = kg Ve KT + v KT;
T M
02 + kP02

v+ g
2
2+

name

plasma oscillation (or
Langmuir wave)

upper hybrid
oscillation

ion acoustic wave

electrostatic ion
cyclotron wave
lower hybrid
oscillation

light wave

O wave

X wave

R wave (whistler
mode)

L wave

none

Alfvén wave

magnetosonic wave

v

+ 7522 (SRBHES

List of plasma instabilities [=dit]

Bennett pinch instability (also called the z-pinch
instability )
Beam acoustic instability
Bump-in-tail instability
Buneman instability,[2]
Cherenkov instability,[3]
Chute instability
Coalescence instability,[*]
Collapse instability
Counter-streaming instability
Cyclotron instabilities, including:
» Alfven cyclotron instability
» Electron cyclotron instability
» Electrostatic ion cyclotron Instability
» Ion cyclotron instability
» Magnetoacoustic cyclotron instability
» Proton cyclotron instability
« Nonrescnant Beam-Type cyclotron instability
« Relativistic ion cyclotron instability
» Whistler cyclotron instability
Diocotron instability,[5] (similar to the Kelvin-
Helmholtz fluid instability).
Disruptive instability (in tokamaks)
Double emission instability
Drift wave instability
Edge-localized modes!®]
Electrothermal instability
Farley-Buneman instability,[7]
Fan instability
Filamentation instability
Firehose instability (also called Hose instability)

Flute instability

Free electron maser instability

Gyrotron instability

Helical instability (helix instability)

Helical kink instability

Hase instability (also called Firehose instability)
Interchange instability

Ion beam instability

Kink instability

Lower hybrid (drift) instability (in the Critical
ionization velocity mechanism)

Magnetic drift instability

Magnetorotational instability (in accretion disks)
Magnetothermal instability (Laser-plasmas)(&]
Modulation instability

MNon-abelian instability (see also Chromo-Weibel
instability)

Chromo-Weibel instability

MNon-linear coalescence instability

Oscillating two stream instability, see two stream
instability

Pair instability

Parker instability (magnetic buoyancy instability)
Peratt instability (stacked toroids)

Pinch instability

Rotating instability, %]

Sausage instability

Slow Drift Instability

Tearing mode instability

Two-stream instability

Weak beam instability

Weibel instability
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