Conferinta tehnico-stiintifica a studentilor, masteranzilor si doctoranzilor, 1-3 aprilie 2020, Chisinau, Republica Moldova

STUDY OF STATIONARY STATES AND DYNAMICS OF A LASER
WITH FEEDBACK FROM EXTERNAL CAVITIES

Eugeniu GRIGORIEV

Technical University of Moldova, Faculty of Electronics and Telecommunications,
Dept. of Physics, Chisinau, Rep of Moldova

eugen.grigoriev @fiz.utm.md

Abstract: In this paper, we focus on the investigation of the dynamical properties of InGaN laser
with quantum dots active medium. The feedback comes from T-structure external mirrors.
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During recent decade, the phenomena of self-organization in optical systems have received
much attention due to its fundamental and application interests. From the application point of view,
chaos-based communications have become an option to improve privacy and security in date
transmission [1,2]. It is well known, that optical feedback can considerably influence the dynamical
behavior of a quantum dot laser of InGaN integrated with an external optical feedback [3].

The investigated setup is shown in Fig. 1. The laser is under the influence of double external
cavity. The mirrors R; and R> are located at distance /; and > from the laser front facet,
respectively. The phases ¢ and y can be changed separately by a piezo-elements (PE).
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Figure 1. Setup of quantum dot laser under the influence of double feedback

The stationary states, so called external cavity modes, are analyzed in the framework of
Bloch model [3]:
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It is our aim in this paper to investigate the possibility of developing new integrated, and
compact sources capable of generating controlled light for its potential use in communication
systems. The nature of bifurcations and the stability of steady state solutions are analyzed in terms
of the dependence on magnitude and phase of the feedbacks.
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