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INTRODUCTION

Nd3+ and Er3+ doped fiber lasers (NDFL and EDFL) with long Fabry-Perot cavities usually provide both a broad and erratic emission spectrum1. Several techniques have been reported for achieving the spectral emission control in rare-earth-doped fiber lasers: i) use of Bragg reflection gratings 2 ; ii) intra-cavity optical filters like narrow-band width filters3; iii) intra-cavity birefringence filters4. Optical feedback mode-selection by external Fabry-Perot cavity has also been reported5. Most of the solutions cited above concern single longitudinal mode operation and tuning of the fiber laser emission. Here we are interested in fiber lasers that have a channeled emission spectrum composed of a number of discrete cluster peaks: every cluster contains several longitudinal lasing modes6. We propose a new spectral emission control technique based on an optical Vernier effect between two symmetric external cavities coupled to the doped fiber laser. In this communication we present the experimental results on Nd3+ and Er3+ doped fiber lasers. A detailed theoretical analysis of this effect using the optical Airy function in frequency domain has been reported elsewhere7.

EXPERIMENT

The Similarly results were obtained in EDFL case.

To summarize, we have experimentally demonstrated a spectral emission control mechanism in fiber lasers that uses two external symmetric cavities. An optical Vernier effect depending on the relative length difference between the two end cavities leads to a channeled emission spectrum with a variable number of clusters of longitudinal modes.
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