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Advanced Techniques in the Management of Transmission in Bre-Optic Communication Systems

Through massive multi-dimensional space optimisation aelstudied the impact of per-channel pre-compensation
for 50 GHz-spaced 4x20-Gbit/s WDM RZ-DPSK transmission #I0$F-based submarine systems.
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On anomalous dimensions of twist sl(2) operators in N=4 SYM

The long range Bethe Ansatz solution of the mixing probleryi#a SYM allows to compute in a very efficient
way multiloop anomalous dimensions of various compositerajrs. An alternative approch is the Baxter approch.
In my poster, | will present a method to expand at large sprstilution of the long range Baxter equation in twist-2

and 3 cases at two loops and in twist-3 case at three loopdl dlgd propose various sum rules for special singlet
states at higher twist.
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Non-interacting Hirota's multi-soliton solutions of the N = 2 supersymmetric KdV equations
We prove that Mathieu’sV = 2 supersymmetric Korteweg—de Vries equations with 1,4 admitn-supersoliton

solutions which exhibit a nonlinear superposition whileedapping, but contain no interaction terms in Hirota’s
exponentials, and hence acquire no phase shifts when fitensdbecome distant and restore their original profiles.
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Nonlinear and nonextensive quantum mechanics

On the basis of generalized classical kinetic equatiopsprkicing the stationary distribution of the Tsallis nonex
tensive thermostatistics, we postulate a nonlinear génedsSchrodinger equation. Such a dynamical equatias-sat
fies the basic assumptions of the quantum mechanics undppaoypaiate generalization of the operator properties. In
this framework, we apply the relativistic extension of thewae introduced nonlinear equations to a phenomenological
study of observable measured in the relativistic heavyemllisions experiments.
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On the Classification of Evolution Equations and Reciprocallransformations

We demonstrate the use of reciprocal transformations foclhssification of 3rd- and 5th-order symmetry inte-
grable evolution equations.
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Quasideterminants and the noncommutative Davey-Stewarts equations

The notion of a quasideterminant was introduced by GelfartiRetakh in 1971, and provide a useful way to
define the determinant of a matrix with noncommutative estriWe derive a noncommutative version of the Davey-
Stewartson (DS) equations, before calculating and vergfihe quasideterminant solution. We then consider the
dromion solutions to these equations, and obtain plotseobtte-dromion solution in the commutative case.
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Families of nonlinear PDEs and truncated algebraic skeletos

We relate integrable nonlinear partial differential edmad to realizations of truncated algebraic skeletons, in
particular as Kac—Moody algebras endowed with a loop sirec
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Two Qubit Entanglement in Magnetic Chains with DM Antisymmetric Anisotropic Exchange Interaction

In the present paper we study influence of the anisotropisyanmetric exchange interaction, the Dzialoshinskii-
Moriya (DM) interaction, on entanglement of two qubits irrieas magnetic spin models, including the most general
one theXY Z model. We find that in all cases, inclusion of the DM interaetcreates (when it does not exist) or
strengthens (when it exists) entanglement. We give phiysiqgdanation of this result by studying ground state of the
system at T=0. The nonanalytic dependence of the concuemmbM interaction and its relation with quantum phase
transition is indicated. In addition we find that time eva@uatgenerated by DM interaction can implement the SWAP
gate. Our results show that spin models with DM coupling tsmrae potential applications in quantum computations
where DM interaction could be an efficient control paramefentanglement.
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Chiral Solitons in Quantum Potential

We will make a brief report on the problem of chiral solitomsguantum potential as a dimensional reduction
of 2+1 dimensional anyons . We show that integrable versidhemodel is described by the Resonant Derivative
Nonlinear Schrodinger equation. For the strength of quardotentials > 1,the resonance character of chiral soliton
interaction is found. The goal of this paper is to study theetisional reduction of the Chern- Simons gauged
nonlinear Schrodinger equation with the quantum poténfiae model after reduction becomést- 1 dimensional
nonlinear field theory describing chiral solitons in quantpotential.
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Projecting technique in nonlinear acoustics:
advances in the streaming theory

The examination is performed by means of orthogonal ideengatperators and concerns to the streaming caused
by an acoustic beam in the thermoviscous fluid. An acoustid fienot supposed certainly periodic in time. The
instantaneous governing equation for the longitudin&astring velocity is derived with accuracy up to the second-
order nonlinear terms inclusively. The acoustic force espnts a sum of three parts, one is the classic one, which
being averaged over the sound period coincides to the wellvk expression. The second one is connected to the
periodicity of the sound, it becomes exact zero after aveggipr the strictly periodic sound but is not zero for other
acoustic wave. The last term comes from the sound divergédiderms are nonlinear and proportional to the overall
attenuation, manifesting in this way that both nonlingaaitd damping are the origins of acoustic streaming.

Keywords: Acoustic streaming, acoustic radiation foramlmear hydrodynamics
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A Dissipative web map with multiple coexisting periodic attactors

We study the qualitative behaviour of a periodically kickeechanical oscillator with a small amount of damping.
The model yields a two-dimensional map that may possesgya larmber of coexisting attractors, depending on
damping and forcing parameters. Without damping we obtenttidely studied area-preserving map introduced by
Zaslavsky. We find the regions in parameters space where toesisting periodic attractors appear and disappear.
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On linear differential operators: an application of Hermit e polynomials

Sequences of polynomials play a fundamental role in apptiathematics and physics.

An important class is formed by the Hermite polynomials vahitay a key role in the Brownian motion and the
Schrodinger wave equation.

It is very well-known that this class of polynomials is a pafuétool in the solution of many problems. In
particular, the Hermite functions (intimately related terkhite polynomials) form an orthonormal basis for the space
L?(R) and we will use this fact to present a method that would helgotae, at least in some concrete examples, a
problem what is described below.

One problem that has long been of interest is that of the Vadgmce” of differential operators. In the sense adopted
in the present paper the idea is due to Delsarte, in [1], wheratroduced the notion of “opérateur of transmutation”.

Given two differential operatord and B on a spaced, an operatoiX is called an “operateur de transmutation”
(transformation operator) i is an isomorphism an@X = X A. This notion depends, obviously, on the two
operators and the space. The first result in this directiatuesto Delsarte, takingl and B to be two differential
operators of order two anH a space of functions of one variable definedfar 0.

When the domain of the functions is complex, it is always fidsso transformA in B if both differential operators
are of the same order atd(C), the space of entire functions of one complex variable [2].

We present our approach in the context of the sgg£€éR) of all 27-periodicC*>-functions onR. This example
has been studied for linear differential operators withstant coefficients in [3]. The application of the method to
the spaces(R) of rapidly decreasing functions (Schwartz class of funt)agives some surprising results, being our
intention to study the question more deeply in the near &tur
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From Grad-Shafranov Equations set to a pseudo-general fornof the Non-Linear Schrodinger Equation

About the validity conditions of some general transformiafiunctionals of the free fields in the Grad-Shafranov
Equations

In the year 2003 a paper by G. Lapenta [1] demonstrated theg th “new class of soliton-like solutions for the
Grad-Shafranov Equations (GSE)”. The author determinedpgmopriate pair of transformations of the free fields
p (fluid field of hydrodynamical pressure) arigl (z-component of magnetic induction field) that leads from the
Helmholtz Equation to the Non-Linear Schrodinger EquafléhSE) with cubic non-linearity. In the following year
(2004), the work of Lapenta was opposed by G.N. Throumoullgizoet al. [2], who criticized his idea of the field
transformations as a mathematically incoherent choiagtestually the authors suggested a new point of view for this
one. In his response, in the same year, G. Lapenta carriatuougrical simulations [3] that showed the existence of
solitonic structures in a Magnetohydrodynamical (MHD)gpiea-context. In the present work | want to demonstrate
a critical conditionfor a 'complex’ poloidal flux function¥,, in a plane frameworKz, y) that leads to a class of
pseudo-general NLSEs which establishes the validity ofi Bt apenta and G.N. Throumoulopoulos et al. choices
for the field transformation functionals.
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Exact Solutions for a Generalized Boussinesq Equation
Similarity reductions for a Generalized Boussinesq Equatire investigated by the symmetry method. As a

result, many different classes of solutions are obtaingdrims of Jacobi elliptical functions, trigonometric fuiocts,
exponential functions, hyperbolic functions and otheetypf functions.
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Symmetries of distributions and equation of particle motin

Any determined system of second order ordinary differértjaations defines a 1-dimensional distribution on the
first jet space. A remarkable class of such systems consigte equations of particle motion in relativistic mechanic
We study symmetries of distributions associated to suchtans.

Joint work with G. Manno and F. Pugliese.
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Canonical Connections in Gauge-Natural Field Theories

We investigate canonical aspects concerning the rela@wden symmetries and conservation laws in gauge-
natural field theories. In particular, we find that@nonical spinor connectiocan be selected by the simple require-
ment of the global existence of canonical superpotential#hie Lagrangian describing the coupling of gravitational
and Fermionic fields. In fact, the naturality of a suitablfided variational Lagrangian implies the existence of an as-
sociated energy-momentum conserved current. Such a tdefnes a Hamiltonian form in the corresponding phase
space; we show that an associated Hamiltonian connectmanisnically defined along the kernel of the generalized
gauge-natural Jacobi morphism and uniquely charactetizesanonical spinor connection.

This is joint work with M. Ferraris, M. Francaviglia, M. Pale.
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