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We consider the motion of a Lévy particle (that is the particle being
under the influence of an α- stable external rando m force) in a potential
well. Our two main purposes are the evaluation of (i) the mean escape time
from the well (the generalized Kramers' problem), and (ii) the escape time
probability density as a function of time. It is well- known that the classical
problem assumes the external force to have a Gaussian statistics [1].
However, after revelation of Lévy processes in nature [2] the Kramers'
problem is worth investigating for the broader class of α- stable Lévy
distributions with the Lévy index α, 0 < α< 2. The reason for this lies in
different applications, e.g. in stochastic climate dynamics [3], single molecule physics [4], engineering [5] etc.
We use the method of numerical integration of an overdam pe d
Langevin equation,
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where x(t) is particle's coordinate; m is its mass; γ is viscosity constant; U(x)
is the external potential; α is the Lévy index; ξα ( t ) is α- stable random force;
D is its intensity. The calculations show an extraordinary behavior of the
mean escape time Tc ( α , D ) as a function of noise intensity: in contrast to the
well- known exponen tial law for the Gaussian rando m force it obeys power
law for the Lévy rando m force at small noise intensities, that is, small D's:
µα
T ( α , D) = C ( α ) D ( ) .
The preliminary results were given in [6] for α ranging between 1 and
2, however, in the present work simulations are performed with better
precision and for two potential profiles in the whole domain of the Lévy
indices.
The second issue of the work is the numerical simulation of the
probability of leaving the potential well as a function of time. For all Lévy
indices α it decays exponen tially.
Besides these simulation results, the different analytical approaches
to the problem are discussed.
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