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Abstract We report the results of numerical and experimental investigations of the electro-
optical behaviour of an external cavity diode laser device composed of a semiconductor laser
and a distant Bragg grating, which provides an optical feedback. The travelling wave model
was used to simulate and analyse the nonlinear dynamics of the considered laser device.
Different modelling approaches for gain and refractive index change functions have been
considered. It is shown, that the simulated behaviour of the electro-optical characteristics is
in good agreement with experiments.
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1 Introduction

During recent years the control and stabilization of the emission of semiconductor lasers by
an external cavity has received considerable attention. In particular, wavelength stabilized,
narrow-spectral linewidth semiconductor lasers are required for different applications such
as frequency conversion, quantum optical experiments, coherent optical communications,
spectroscopy etc... Wavelength stabilization can be achieved by the integration of a Bragg
grating into the resonator, either monolithically into the laser chip (distributed feedback laser,
distributed Bragg reflector laser) or in an external cavity configuration. In the latter case

V. Z. Tronciu ()

Department of Physics, Technical University of Moldova, bd. Stefan cel Mare 168, MD-2004 Chisinau,
Moldova

e-mail: tronciu@mail.utm.md

M. Radziunas
Weierstrass Institute, Mohrenstr. 39, 10117 Berlin, Germany

H. Wenzel - Ch. Kiirbis - A. Wicht

Ferdinand-Braun-Institut, Leibniz-Institut fiir Hochstfrequenztechnik, Gustav-Kirchhoff-Str. 4,
12489 Berlin, Germany

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11082-014-0112-z&domain=pdf

