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The presence of the inhomogeneities in plasma can significantly influence the development of instabilities. The
properties of the beam driven waves vary along their trajectories due to the presence of the density fluctuations they
encounter. The statistical properties of the waves observed in the space plasmas depend upon the density perturbations
amplitudes and spatial scales [1],

Under certain conditions small amplitude inhomogeneities give rise to the deflection of the wave vector from its
initial direction and as a result to its angular diffusion. The kinetic instability of the beam in a plasma with random
inhomogeneities was investigated in [2]. The authors took into account the growth of the spectral energy density of
beam driven Langmuir waves and an angular diffusion that shifts the wave out of resonance with a beam. They found
an analytical solution of the corresponding equation for the case when the characteristic time of the diffusion is much
smaller than the time of the wave growth.

In our model, we consider finite amplitude inhomogeneities that result in changes of the wave phase velocity and
thereby of its growth rate. The wave can pass to a region of the growth due to the resonance with a beam and then to
the damping region. At the same time we also keep the effect of the angular diffusion of its wave vector.

The aim of our work is to study the dynamics of the spectral energy density of the Langmuir wave packet crossing
one resonant region. To this end we solve numerically the equation that takes into account the effects described above.
To do that we use a double sweep method described in [3]. As a result we get a spectral energy density distribution
as a function of coordinate and angle along the passage of inhomogeneous region. We found that the growth of the
wave exhibits almost exponential dynamics with certain effective increment that can be considerably weakened due
to the diffusion. We investigate the dependence of this effective increment on the instability growth rate and diffusion
coefficient.

This work is a first step of the program of the wave statistical properties studies. Having knowledge of the spectral
energy density dynamics during one inhomogeneity crossing and the information about the distribution of these
inhomogeneities one can find a probability distribution function of the waves propagating in plasma with randomly
distributed inhomogeneities to explain the observational data.
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