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In this report we consider the kinetic of order-disorder transition in
two basic models of the dynamical synchronization. They are the Vicsek
model (VM) for the self-propelled particles and the Kuramoto model
(KM) for the coupled oscillators. The kinetic of both models are studied
within the Langevin equation:

dθ = Kr sin θdt+ b(θ, η, r)dw

where θi is the pase angle of i-th particle, r = 1/N
∑

j e
iθj is the order

parameter, K is the interaction strength . The correlation between the
order parameter and the spatial particle density is neglected.

In VM K is the average number of nearest neighbors in the case that
they this number has a Poisson distribution. In the KM it is just the
strength of interaction between oscillators.

For the corresponding Fokker-Planck equation the stationary distri-
bution function is found. The self-consistent equation for the order pa-
rameter is obtained and solved for different types of noises: the scalar
noise (b(θ, η, r) = const = bs), the vector noise (b(θ, η, r) = bv(θ, η, r)),
and the mixed noise (bmix(θ, η, r) = b(bs, bv)). The dependence of the
type of order-disorder transition on the properties of function b(θ, η, r)
is demonstrated. The phase diagram of mixed noise is obtained and the
existence of tricritical point is predicted.

The kinetic approach is proposed that will take into account the
correlations between the velocity and density fields. This is needed to
build a hydrodynamic description of such system. The vortices that ap-
pear in the VM simulation are studied numerically. It is shown that the
relaxation time of a vortex is proportional to the noise strength and de-
creases as the number of nearest neighbors is increased. This results agree
qualitatively with the theoretical results of the hydrodynamic model of
[Kulinskii et al., Europhys. Lett., 2005, 71, 207].
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