
1 Relaxation time estimate for Lévy flights in
a confined two dimensional region

One can estimate the time to reach equilibrium for a two-dimensional Lévy flight in a confined region
of linear extentL as follows. Assume that the single step radial distribution of the random walk can be
approximated by

p∆t(x) = (1−Q)δ(x) + QfδL(x). (1.1)

Here∆t denotes the typical time between single steps,Q the fraction of walkers which jump a distance
d > δL and(1 − Q) the fraction which remains in a disk defined by|x| ≤ δL. The functionfδL(x)
comprises the power-law in the single steps, characteristic for Lévy flights:

fδL(x) = C δLβ |x|−(1+β) |x| ≥ δL.

Inserting this into Eq. (1.1) one obtains thatfδL(x) is normalized to unity and that the normalization
constantC is independent of the microscopic lengthδL. The Fourier-transform ofp(x) is given by

p̃(k) = (1−Q) + Qf̃δL(k).

The Fourier-transform of the probability density functionWN (x) of the walker being located at a position
x afterN steps can be computed in terms ofp̃(k) according to

W̃N (k) = p̃(k)N ≈
(
1−QδLβ|k|β

)N
≈ e−QN |δLk|β . (1.2)

The relaxation time in a confined region is provided by the lowest mode

kmin =
L

2π
.

Inserted into (1.2) withN = t/∆t on obtains

Teq≈ δT/Q (L/2πδL)β .
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