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Frequency stabilized semiconductor laser diode system
used iu frequency division multiplexing coherent
optical fiber communication

Wang Lilie, Yi Xilin, Xie Linchen
(Department of Radio-Electronics, Peking University, Beijing 100871)

Abstraet: Two laser diodes (slave lasers) have been fmquency—ioﬂkcd. at the comb
resonance frequencies of a Fabry—Perot interferometer. The measured frequency spacing
stability is in the order of 10~ (v=108). Moreover the Fabry-Perot interferometer used as
the reference in the experiment has been frequency-locked at a master laser beam. This
technique can be applied to frequency division multiplexing coherent optical fiber commu~
nication.
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LiLy—laser diode; F-P-——Fabry-Perot cavity; D—

1 “F -P photodetector; OSCy. OSCy— ow frequency oscillator;
— BP;. BP;—band pass filter; PD;, PDy——phase
detector; PID;, PIDgy——"propor-tional amplifier—
integrator—differentiator”; BS—beam splitter: CS—
~ PD: [~—{BP laser diode current supply
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Fig. 1 Experimental setup for “multi-laser diodes frequency stabilization”.
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J——master laser; Ly, Ls——slave laser diode;
W CTI,. CT Lo——Frequency stabilization circuit for

BS Ly and T.g (detills are deszribed in Fig. 1); PZT
L ]z E g P27} — [0}

fabry-perot eavity with PZ7' unit; OSC
Low Freguencty Oscillator; PD-—phase detector;
BP—band phase filter; D——prot-odetector: CS.

L, L, CTL, —— current supply; PID “ prop-ortional
i amplifier-inten grator-differentiator”; BS—beam
CTL, splitter

Fig. 2 Experimental setup for 2 slave laser diodes to frequency-track
a master laser beam,
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Fig. 3 Frequency stability measured in Allan variance

(a) For experiment of “multi-laser diodes freqency stabilization”; (b) For experiment
of “a laser diodes frequency-tracking a master ]a..saer beam™.
®, O—Frequency trace ability of laser diodes I and L4 to Fabry-Perot
cavity respectively; x-—I'requency traceability of the Fabry-Perot Cavity
to the master laser L
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