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Abstract: We analyze the dynamical behavior of the N -soliton train in adiabatic
approximation of the Manakov system (MS)

i~ut + 1
2~uxx + (~u †, ~u)~u+ V (x, t)~u(x, t) = 0, (1)

perturbed by the external potential V (x, t). We analyze the dynamics of N -
soliton trains of Cauchy problem composed by MS, Eq. (1) and the initial
condition

~u(x, t = 0) =

N∑
s=1

us;1s(x, t = 0)~ns, (2)

where us;1s(x, t) is the 1-soliton solution of the scalar nonlinear Schrödinger
equation with given initial velocity µk, amplitude νk, phase φk, position ξk and
normalized polarization vector ~ns, for details see [1].

We show that the dynamics of the N -soliton train is modeled by a perturbed
complex Toda chain for the train parameters which generalizes the results of [1].
In our studies we are combining analytical and numerical approaches and focus
on the effects of the perturbation on the bound states of the N -soliton trains.
The results obtained extend those in Refs. [1, 2] and elucidate the properties of
the soliton interactions when the integrable MS is perturbed into a nonintegrable
two-component Schrödinger equation.
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