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freja observations of nonlinear structures - Google 
Search

• Ion acoustic solitary structures observed by the FREJA satellite. FREJA and 
VIKING satellite both observe the electric field in space plasma  which suggest 
that they are mostly likely electrostatic in nature  [Dovner et al., 1994]. 

Introduction and Motivation

• He show that in the presence of a distribution of electron which is non-
thermal, with an excess of energetic particles the nature of ion sound solitary
structures changes and that is possible to obtain the solution with density
depletions and dimensions roughly agreement with those observed Freja
and Viking satellite.

https://www.google.com/search?q=+freja+observations+of+nonlinear+structures&tbm=isch&ved=2ahUKEwj82JqIztn_AhXFpCcCHX5ADI4Q2-cCegQIABAA&oq=+freja+observations+of+nonlinear+structures&gs_lcp=CgNpbWcQAzoECCMQJ1DYB1jYB2DiE2gAcAB4AIABxQOIAc4FkgEHMi0xLjAuMZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=Ia2VZLzEJ8XJnsEP_oCx8Ag&bih=569&biw=1225#imgrc=oE7qGjiJd3IErM
https://www.google.com/search?q=+freja+observations+of+nonlinear+structures&tbm=isch&ved=2ahUKEwj82JqIztn_AhXFpCcCHX5ADI4Q2-cCegQIABAA&oq=+freja+observations+of+nonlinear+structures&gs_lcp=CgNpbWcQAzoECCMQJ1DYB1jYB2DiE2gAcAB4AIABxQOIAc4FkgEHMi0xLjAuMZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=Ia2VZLzEJ8XJnsEP_oCx8Ag&bih=569&biw=1225#imgrc=oE7qGjiJd3IErM
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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 freja observations of nonlinear structures - Google 

Search

https://www.google.com/search?q=+freja+observations+of+nonlinear+structures&tbm=isch&ved=2ahUKEwj82JqIztn_AhXFpCcCHX5ADI4Q2-cCegQIABAA&oq=+freja+observations+of+nonlinear+structures&gs_lcp=CgNpbWcQAzoECCMQJ1DYB1jYB2DiE2gAcAB4AIABxQOIAc4FkgEHMi0xLjAuMZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=Ia2VZLzEJ8XJnsEP_oCx8Ag&bih=569&biw=1225#imgrc=oE7qGjiJd3IErM
https://www.google.com/search?q=+freja+observations+of+nonlinear+structures&tbm=isch&ved=2ahUKEwj82JqIztn_AhXFpCcCHX5ADI4Q2-cCegQIABAA&oq=+freja+observations+of+nonlinear+structures&gs_lcp=CgNpbWcQAzoECCMQJ1DYB1jYB2DiE2gAcAB4AIABxQOIAc4FkgEHMi0xLjAuMZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=Ia2VZLzEJ8XJnsEP_oCx8Ag&bih=569&biw=1225#imgrc=oE7qGjiJd3IErM
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Model Equations
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Introduction and Motivation

Small Amplitude Nonlinear Double Structures
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Nonlinear Shock waves/Double layers

Nonlinear Coefficients “A” and “B” against Dust charge concentration with various non-thermality and ionic temperature 
configurations  

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. 

• 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 

• It is 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 DIAWs 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 σ = 1 and dust charge concentrations δz ≥ 0.75 as mentioned in Ref. [5]
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