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Fig.2 Without the effects of pump waves, the simulation results, when time ¢ = 3 x 104
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Fig.3 Under the effects of the pump waves (Eg = 2.0, wg = 1.4), the simulation results, when ¢t = 71.8
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Fig.4 Without the effects of pump waves, the simulation results, when ¢ = 83.4
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Fig.5 Under the effects of the pump waves (Ep = 6.0, wg = 1.5), the simulation results, when t = 3 x 107
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THE EFFECT OF POWERFUL HIGH-FREQUENCY
RADIO WAVES ON TWO-STREAM INSTABILITY
IN THE EQUATORIAL E REGION: THE STUDY OF
PIC ELECTROSTATIC PARTICLE SIMULATION

HUANG Wengeng GU Shifen
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

Two-stream instability is one of some typical instabilities occurred in iono-
sphere. It exists in equatorial ionospheric and auroral ionospheric E region. Gener-
ally speaking, the two-stream instability appears occasionally due to the presence
of a relative strong vertical electric field needed. In recent decades, several powerful
High-Frequency (HF) radio wave transmitters were set up successively in the world,
which provide us convenience to study the interaction of HF radio waves with plas-
mas. For example, the parametric process between the powerful HF radio waves
(pump waves) and the ionospheric plasma, which will excite the electrostatic waves,
and some instabilities may be produced under special conditions. In this paper, one
dimension PIC (Particle In Cell) electrostatic particle simulation is used to study
the interaction of pump waves with the equatorial ionospheric E region. The simu-
lation results show that pump waves can control the two-stream instability. With
different parameters, the instability can be stabilized or destabilized by the pump
waves. The results are consistent with the theoretical model qualitatively. The
simulation studying provides the probabilities for artificial control the irregularities
by very strong radio waves on the ground.

Key words Pump waves, Equatorial E region ionosphere, Two-stream in-
stability, Particle simulation



