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Introduction

Free•

  one mode => Very good stability between modes• Initial goal : To measure the frequency noise floor when two lasers are locked onto two modes of an interferometer with very low optical frequency difference (< 20 GHz)• Experimental aspects and measurement principles :-2 RIO narrow linewidth diode lasers @ 1542 nm with 300 MHz difference -Michelson interferometer with Faraday mirrors and a 300-m optical fiber -Dual locking using Pound-Drever-Hall technique with 2 different PM frequencies and 1 single low noise transimpedance photodetector -Laser frequency controller using AOM or combined action on laser current and EOM -Down-conversion of the beat note to 57 MHz and frequency noise analysis with VCO-PLL based frequency-to-voltage converter and FFT signal analyzer an out -of-loop frequency white noise>10 -1 Hz/√Hz with unknown origin o Fiber noise ? NO o Shot noise ? NO o Photodetector noise ? NO o EOM residual amplitude noise ? NO o Diaphonia between the two PDH error signals ? NO o Diode laser residual secondary modes ? NO o Electronic saturation? NO o Rayleigh backscattering ? NO ? Sinus modulation at tens of kHz generates low frequency white noise with level proportional to the square of the First experimental evidence of the impact of non linearity of optical frequency discriminator on low noise laser stabilization • Result can be generalized to frequency stabilization on Fabry-Perot cavity and more generally to all stabilization (ex: power stabilization) • Numerical simulation can predict the level of white noise generated by the non linearity • Non linear electronic compensation could remove this noise