est destinée au dépôt  

A

  "dual", feed-forward + feed-back frequency control for efficient and convenient diode laser line narrowing Michel Lintz, Duy-Hà Phung, Jean-Pierre Coulon, Benoit Faure, Thomas Leveque To cite this version: A "dual", feed-forward + feed-back frequency control for efficient and convenient diode laser line narrowing Michel LINTZ 1 , Duy-Hà PHUNG 1(a) , Jean-Pierre COULON 1 , Benoit FAURE 2 , Thomas LEVEQUE 2 1 ARTEMIS, Université Cote d'Azur, CNRS & Observatoire de la Côte d'Azur, 06304 Nice, France (a) Now at Geoazur, Sophia-Antipolis, France 2 CNES, 18 rue Edouard Belin, Toulouse, France michel.lintzç@çoca.eu Work funded by CNES DFB diode lasers have linewidths in the MHz range. Narrowing the linewidth can be obtained by locking the diode to a frequency discriminator (Michelson interferometer,...). But the lock bandwidth has to reach 10 MHz or higher. The current-to-frequency transfer function of DFB lasers is complex: thermal effects at low frequency, carrier physics at high frequency, and a [1MHz-20MHz] transition zone in which the phase and amplitude show variations that prevent from locking in the MHz range. Adding a phase modulator in feed-forward (FF) configuration allows convenient control of the laser frequency, in excess of 15 MHz, and convenient+efficient line narrowing with commercial, off the shelf components of the telecom industry. double ("nested") feed-back loop? Fonction de tranfert courant=> fréquence optique Géné D2-105 sur pins 11/3 de la diode laser 3S is the ideal frequency control when using large bandwidth electrooptic phase modulator: control bandwidth >15MHz, if delays are compensated by a fiber roll (impossible with a nested loop) Achieves narrowing of DFB diodes, with 4kHz FWHM, More than 99% opt. power in the ±150kHz central peak Implementation using off-the-shelf telecom components @ 1.5µm and commercial servos Settings (gain,..) are stable. If current change needed, gain has to be readjusted => a "monitor" interferometer helps in finding new optimum settings @ λ ≤ 1.0µm Faraday mirrors may be unavailable => replace FM with PM fiber and gold-
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