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Yannick

Quantum Optics with emerging nano-emitters

One decisive feature for quantum cryptography application in the real world, would be the ability to have a room
temperature, on demand single photon source, and emitting in the telecom bands. The most advanced systems in this field
(epitaxial quantum dots and color defect in diamond) do not match all those requirements and some of these limitation
will be almost impossible to tackle. Emerging new actors in the quantum optics field like Carbon nanotubes, Perovskite
quantum dots and graphene quantum dots can make up valuable alternative route. We propose to embed these emerging
single emitters in a small mode volume cavity, that will strongly increase their performances, and force the emitter to
emit in the cavity mode through the so called Purcell effect, the first of the quantum electrodynamical effect. The cavity
will be made of two dielectric mirrors. A flat and cm-wide mirror will be used in the same time as a substrate for the
emitter and as back mirror of the cavity. A coated concave depression will be fabricated on the tip of a fiber and serve as
the second cavity mirror. These fibered cavity have the main advantage to be completely tunable since lateral
displacement of the fibered mirror is used for spatial matching with the emitter, whereas perpendicular translation can
change the cavity resonant frequency and make it spectrally tunable. Cavities are not only desirable to improve emitters
performance through the Purcell effect, but they can also be used as a highly performant spectroscopic tool. As an
example, through multiple light pass, absorption of single emitter is strongly enhanced and allows to gain comprehension
of these structure.
A new setup will be developed during the internship, building on the know-how of the team for such techniques.
The student must have a strong backgroung in quantum optics, solid state physics and experimental optics and a strong
motivation for experimental work.
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