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Conditions and growth rate of Rayleigh instability in a Hall
thruster under the effect of ionization SUKHMANDER SINGH, HITEN-
DRA KUMAR MALIK, Plasma Waves and Particle Acceleration Laboratory, De-
partment of Physics, Indian Institute of Technology Delhi, New Delhi - 110 016,
India — Rayleigh instability is investigated in a Hall thruster under the ef-
fect of ionization . The instability occurs only when the frequency of the os-
cillations ω falls within a frequency band, described by ωmin << ω << ωmax
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,u0 is the drift velocity of the electrons, Ω is

their gyration frequency under the effect of magnetic field, ky is the wave propaga-
tion constant, n0 is the plasma density together with ∂n0/∂x as the density gradient,
and VthE , α, v and ωpi(ωpe) are the electron thermal velocity, ionization rate, colli-
sion frequency and plasma frequency of the ions (electrons), respectively. A relevant
Rayleigh equation is derived and solved numerically using fourth-order Runge-Kutta
method for investigating the perturbed potential under the effect of ionization rate
and collision frequency. It is obtained that the growth rate of the instability gets
reduced with the ionization rate and collision frequency.
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