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ABSTRACT : We show experimentally that the beat-note signal of the two polarization modes of a dual-frequency laser can be
chaotic and at the same time be frequency-locked to a master radio-frequency oscillator.

Dual-frequency laser with frequency-shifted feedback

Context : dual-polarisation dual-frequency laser = opto-RF source
can be stabilized and/or synchronized on an external reference
by an electronic or optical feedback.

Optical frequency-shifted feedback (FSF).
— coupling between modes through external driving at £, with intensity I' and frequency detuning dv-f, ;.
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Chaotic bounded phase: simulation and observation

Normalized « rate equations » dynamical model for the two polarization modes:
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Conclusion

- Experimental demonstration of a chaotic bounded-phase regime (frequency locking with chaotic variations of intensity and phase).
- Spectral purity and long-terme stability of the reference partially transfered to the opto-RF oscillator.

- Possible applications : chaotic Lidar-Radar proof-of-concept (ongoing, promising results) ; transfer to higher frequencies using semiconductor lasers.
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