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Small-scale length cavities have been observed in the auroral zone by Viking, Freja
and FAST spacecrafts. These density cavities appear to be the favorite sites of the
particle acceleration and also the generation of auroral kilometric radiation (AKR)
[1,2]. We have studied the nonlinear coupling of Dispersive Alfven Waves (DAWSs)
with ion acoustic wave to demonstrate that this may be responsible for these density
cavities/ humps in space plasmas. Nonlinear distribution of energy among higher
wave numbers is also given. Sundkvist et al. [3] reported the detection of coherent
structures in the “dayside cusp” of Earth’s magnetosphere by the four spacecraft
cluster. With the help of numerical simulations, we have shown that such type of
coherent structures (filamentation) of DAWSs is present in the space plasmas.
Secondly, the turbulent spectra in the high-altitude cusp region on the basis of cluster
spacecraft observations have been studied by Nykry et al. [4]. They observed that
spectral break point may be caused partly by damping of obliquely propagating
kinetic AWs and partly by cyclotron damping of ion cyclotron waves. They found
examples of double sloped, broadband spectra with shallower “inertial” and steeper
“dissipation” range: The inertial range slopes vary between -2.7 to -1. The
dissipation range slopes vary between -5 to -3. We have presented the magnetic
spectra from our simulation results which are consistent with these observations.
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