
PROJECT SUMMARY

Project number FR/34/6-265/13

Project Title Optical solitons in anisotropic nanostructures

Research subdirection/ subdirections 6-265 Nanoscale Phenomena;

Name of the leading organization Georgian Technical University

Web gtu.ge

Name of the co-participating organization

Web

Project Budget (Lari) 32000

Project duration (in month) 24

Personnel

 
Surname, name (affiliation,

position)
Position in the project Academic degree Date of bitrh

1 Guram Adamashvili Principal Investigator Doctor 1948-10-10

Project Summary

The goal of this project is to study systematically the formation, propagation, stability and collision of ultra-short optical
conservative and dissipative solitons in nonlinear media which describe an ensemble of anisotropic semiconductor quantum
dots. The phenomena of self-induced transparency in anisotropic quantum dots will be considered under the condition when the
medium contains one sort and two sorts of anisotropic quantum dots -absorbing and amplifying. Additionally the ensemble of
anisotropic quantum dots provide inhomogeneous broadening of the spectral line, the fluctuation of the dipole moments of
quantum dots, the longitudinal and non-Markovian (or Markovian) transverse relaxations. At the same time we will take into
account nonresonance gain, damping and pumping.
Theoretical analysis is based on the two (absorbing and amplifying) systems of equations: the reduced Maxwell-Drude-Bloch
equations for the dissipative media which will be solved by means of inverse scattering transform. The Maxwell-Drude-Bloch
equations for collectively coupled anisotropic quantum dots includes two limiting cases: when the dissipative terms are
neglected it reduces to the completely integrable equations displaying "classical" soliton solutions and preservation of pairwise
colliding solitons, while in the over-damped limit one ends up with a reaction-diffusion equations that predicts annihilation of
traveling wave solutions.
Our focus will be on wave interaction in the transition range between the dissipation dominated and the ballistic regimes.
Increasing the electron-phonon dissipation parameter (e,g., temperature) beyond a certain threshold, a transition from pairwise
"classically" colliding solitons to anihilation of traveling wave solutions is expected. Explicit analytic expressions (and numerical,
where necessary) for the parameters of the conservative solitons as well as dissipative solitons in nonlinear media consisting of a
two sorts of resonant anisotropic quantum dots, embedded in a conductive host, will be obtained.


