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Abstract. We describe some recent rigorous work on soliton-like
pulses in dispersion managed optical fiber channels:
“Dispersion management” refers to the engineering of an optical

fiber channel with alternating spans of positive (normal) and nega-
tive (anomalous) dispersion fiber (periodic or otherwise) in order to
achieve greater stability, bandwidth etc of optical information trans-
fer. This technology has lad to a hundred-fold increase in bandwidth
in long-haul optical transmission lines over intercontinental distances
and it is widely used commercially nowadays. The simplest math-
ematical model describing pulses in a glass-fiber cable is the scalar
one-dimensional nonlinear Schrödinger equation with cubic nonlinear-
ity. “Dispersion management” means that the coefficient of dispersion
is a function of distance (e.g., periodic) along the fiber waveguide. To
model dispersion managed fiber channels, one also averages over one
period, yielding the Gabitov–Turitsyn equation, which is a non-local
version of the non-linear Schrödinger equation.
It is well known that with constant negative (i.e., anomalous) dis-

persion, there are soliton-like localized solutions and, not much of a
surprise, for dispersion managed systems if the dispersion is, on the
average, anomalous, then there are again stable solitons.
However, in physical experiments, as well as numerical studies, it has

long been observed that one gets soliton-like localized solutions even for
average dispersion equal to **zero** dispersion. This was a surprise,
both physically and mathematically, because the conventional wisdom
had been that solitons emerge from a combination of non-trivial linear
dispersion and nonlinearity. Something more subtle is going on in the
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zero average dispersion case, which is also the most important case
from an applications point of view.
Rigorous results on soliton-like pulses for the Gab-tov–Turitsyn equa-

tion, the so-called dispersion management solitons, have been rare (I
know of six), which is mainly due to its non-locality, which makes it
hard to study. Rigorous results for zero average dispersion are even
rarer, since this case is a singular limit. This is quite in contrast to the
enormous amount of experimental, numerical and theoretical work (if
one searches for “dispersion management” on Google scholar, one gets
roughly 552, 000 hits).
We will discuss recent work on the decay and regularity properties

of dispersion management solitons. Our results include a simple proof
of existence of solutions of the dispersion management equation under
mild conditions on the dispersion profile, which includes all physically
relevant cases, regularity of weak solutions, and most recently a proof of
exponential decay of dispersion management solitons, which confirms
the theoretically and experimentally seen fact that dispersion manage-
ment solitons are very well-localized.
This is joint work with Young-Ran Lee and Burak Erdog̃an.


