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During the last few decades of the 20th century the scientific
community has recognized that in many situations (and

against everyday intuition) noise or fluctuations can trigger new
phenomena or new forms of order, like in noise induced phase
transitions, noise induced transport [1], stochastic resonance [2],
noise sustained patterns, to name just a few examples. However, in
almost all the studies of such noise induced phenomena it was
assumed that the noise source had a Gaussian distribution, either
white (memoryless) or colored (that is, with “memory”). This was
mainly due to the difficulties in handling non Gaussian noises and
to the possibility of obtaining some analytical results when working
with Gaussian noises. In addition to the intrinsic interest in the
study of non Gaussian noises, there has been some experimental
evidence, particularly in sensory and biological systems, indicating
that at least in some cases the noise source could be non Gaussian.

This article is a brief review on recent studies about some of
those noise induced phenomena when submitted to a colored (or
time correlated) and non Gaussian noise source. The source of
noise used in those works was one generated by a q-distribution
arising within a nonextensive statistical physics framework [3]. In
all the systems and phenomena analyzed, it was found that the
system’s response was strongly affected by a departure of the noise
source from the Gaussian behavior, showing a shift of transition
lines, an enhancement and/or marked broadening of the systems
response. That is, in most of the cases, the value of the parameter
q optimizing the system’s response resulted q ≠ 1 (with q = 1
corresponding to a Gaussian distribution). Clearly, this result
would be highly relevant for many technological applications, as
well as for some situations of biological interest.

Non gaussian noise
In order to introduce the form of the non Gaussian noise to be
used, we start considering the following form of a Langevin or
stochastic differential equation (that is, a differential equation
with random coefficients), with additive noise 

(1)x
.
= f (x, t) + η(t),

where η(t) is the stochastic or noise source. Usually, it is assumed that
such noise source corresponds to a Gaussian distributed variable,
having a correlation C(t - t’) = <η(t)η(t’)>. If the noise is “white” (a
particular form of Markovian or memoryless process), we have
C(t - t’) ~ δ(t - t’), while for a typical Ornstein-Uhlenbeck process,
we have C(t - t’) ~ exp[-(t - t’)/τ], with τ the “correlation time”.

However, motivated by previous work based on a nonexten-
sive thermostatistics distribution [3], it was assumed that the
noise η(t) was a non Gaussian and non Markovian process (that
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m Fig. 3: Histogram of normalized angles at different times
of the HMF dynamics. Parameters and initial conditions are
the same used in previous figures. Notice that at long times,
the histogram is of the q-Gaussian form. Inset: squared
deviation as a function of time. It follows the law σ 2 ~ t γ, with
γ > 1, signaling superdiffusion.


