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Studying the dust-acoustic modes of dusty plasma in the polar mesosphere
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Abstract Taking into account the influence of charged particlesneutral collision and dusty
particle charging processes, the dispersion relation of longitudinal waves in the weakly ionized
dusty plasma was established by means of a self-consistent theory based on statistical approach.
The instability of dust-acoustic waves between 80~90 km of the polar mesosphere was analyzed.
It is shown that the instability modes of the dust-acoustic waves exist in this region. The
existences of the instability modes are important for us to understand the layered structure of the
polar mesosphere.
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Table 1 The parameters of dust plasmas

in the polar mesosphere

HEE /km 84 85.5 86.5 87.5 88

ne/em 3 3200 20 3550 800 3200
Zng/cm™? 1000 3750 2300 3450 2000
n;/cm =3 4200 3770 5850 4250 5200
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Table 2 Estimating for related parameters of

\

polar mesosphere in quantity

R/

84 85.5 86.5 87.5 88
km

wpe/Hz 3.19X10% 1.78X10° 3.36X10° 1.60X10% 3.19X 105
wpi/Hz 1.56X10" 1.48X10* 1.84X 10" 1.57X10" 1.74X10"
wpd/Hz 5.33 10 8.09 9.9 7.54
ven/Hz  0.097 0.087 0.13 0.098 0.12
ven/Hz 4. 44X10° 4.44X10% 4.44X10% 4.44X 105 4.44X10°
vin/Hz 1.89X 10" 1.89X10" 1.89X10" 1.89X10" 1.89X 10"
van/Hz 7.67 7.67 7.67 7.67 7.67
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