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Summary of the subject (maximum 1 page): Diode lasers with optical
feedback from an external mirror can emit a chaotic output, depending
on the experimental physical parameters. The emitted chaotic signals
have found several applications, including all-optical random number
generation [1]. The complexity of the optical signal can be tunned by
controlling different experimental parameters such as feedback strength,
external cavity length, and laser pump current.

The goal of the TFM is to implement experimentally an optical attenuator
and a micrometric linear stage both remotely controllable in order to find
the most suitable experimental parameters (i.e. feedback strength and
external cavity length) which optimize the speckle contrast. Speckle is an
interference pattern generated when a diffusive surface is illuminated. The
first figure shows an experimental map representing the occurrence of
different dynamical regimes (noisy intensity fluctuations, low frequency
fluctuations, and coherence collapse) in the parameter space (laser current
in mA, feedback strength) [2]. The second figure shows an example of
speckle pattern from the output of a multimode optical fibre [3].

The TFM requires experimental work in our lab, which is doable in present COVID crises because we
have a large, well-equipped and well-ventilated lab, where only one or two persons work

simultaneously.
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Additional information (if needed):
* Required skills: Matlab, Labview and python are desirable but not mandatory.
* Miscellaneous: A scholarship is possible depending on the skills of the candidate.


http://www.europhotonics.org/wordpress/

