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Introduction and Motivation
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Introduction and Motivation

Cairns et al. (1995) describe the distribution for non-thermal

electrons

FREJA and VIKING satellite both observe the electric field in space
plasma which suggest that they are mostly likely electrostatic in
nature

FREJA satellite observe density known as lower-hybrid cavitons

VIKING satellite also observed similar structure without associated
lower hybrid waves.

Maxwell distribution cannot give the solution to the upper and
lower cavities occur in the electrostatic waves
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Model Equations
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FIG. 1: The effect of nonthermal electrons on the dispersion FIG-_ 1: The effect of n_ontherma] electrons on the dispersion
relation configured at 6z = 0.59 and ¢ = 0.01. relation configured at §z = 0.59 and o = 1.
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Nonlinear Shock waves/Double layers
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“B” against Dust charge concentration with various non-thermality and ionic temperature

Shock wave/double layer profiles for various Dust charge concentration, non-thermality and the corresponding Sagdeev
Potential for the formation regime.
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Conclusions

 The present model support both positive and negative polarity shock structures (double layer) and
switches sign with changing the dust charge concentration.

e Strong non-thermality favors only rarefactive structures irrespective of the ion temperature
compared to the electron temperature.

* The existence regimes for the formation of ion-acoustic double layer in a dusty plasma is traced out

* Itis found that increasing the nonthermal electrons in the system, the width of the double layer
increases, furthermore, the shock structure forms with small dust charge concentrations.

* Our present work may be useful for understanding the electrostatic feature of DIAWSs in both
experiments and cosmic dusty plasmas such as discussed Ref. [4]

The double layers (Shock structures) are also observed in dusty plasma in Q-machine experiments
for 0 = 1 and dust charge concentrations 6z = 0.75 as mentioned in Ref. [5]
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