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Dissipative solitons have long demonstrated their po-
tential for information processing applications. Because
of their compactness and extensive use in the informa-
tion and telecommunication industry, the case of solitons
observed in Vertical Cavity Surface Emitting Lasers (VC-
SEL) is particularly interesting. Different types of trans-
verse localized states have been observed in a number
of different configurations. In particular, the existence
and stability of vortices in a simple model for VCSEL
with frequency-selective feedback were already analyzed
in a previous work1. Here we use a complex Ginzburg-
Landau approach to describe the dynamics of these de-
vices. There is a good qualitative agreement between our
results and those from more detailed models. We extend
a known analytical one-dimensional self-localized solu-
tion to a continuous family of two-dimensional soliton-
stripe solutions (Fig. 1). The existence and stability
of two-dimensional vortex solitons is also demonstrated.
We shown that the radius of the vortices increase lin-
early with their topological charge (Fig. 2). Moreover,
a stripe-soliton can be interpreted as vortex with topo-
logical charge m = ∞ (and vice versa). Thus, 2D vortex
solitons can be interpreted as a soliton-stripe bent into a
ring. Complex radial dynamics are observed as a result
of the interplay between curvature driven dynamics and
moving (Ising-Bloch) transitions (Fig. 3). These general
properties of the vortex solutions are applicable to a large
group of physical systems.

FIG. 1. Spatial distribution of the (a) amplitude and (b)
real part of the field for an unstable 2D stripe soliton. (c-d)
the same as (a-b) for a stable vortex with azimuthal number
m = 3
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FIG. 2. Equilibrium radius of vortex solitons as a function

of the topological charge m. Filled circles mark even integer
values of m, while the solid line is a linear fitting showing that
all points lie on a straight line.

FIG. 3. (a) Spatio-temporal dynamics of the radial profile
of the field amplitude relaxing towards the equilibrium radius
of a vortex with m = 2. (b) Dynamics of the position rmax

of the maximum of the amplitude.
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