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Quantum electrodynamics with plasmonic antennas

Controlling the spontaneous emission is a central  issue in the physics of semiconductor
devices for quantum information. It consists in modifying the electromagnetic environment
of a single nanostructure (quantum dot or nanowire) by coupling to a cavity in order to
increase its spontaneous emission rate, and thus getting a brighter emitter. In the visible
domain,  the  standard  approaches  are  based  on  dielectric  cavities  such  as  microdisk,
micropillar, or photonic crystal defect.

The proposed project deals with controlling the spontaneous emission by means of metallic
plasmonic  nano-antennas,  in  the  spectral  domain  of  optical  fiber  telecommunications
(around 1.55 µm). The idea is to exploit the strong reduction of the ohmic losses in the
metal  compared  to  the  visible  domain,  and to  combine  emission  directivity  and  strong
enhancement of the spontaneous emission. The studied nanostructures could be either InAsP
quantum dots embedded in InP nanowires, or PbS nanocrystals, or carbon nanotubes. The
non-classical  nature  of  the  emitted  radation  will  be  characterized  by  quantum  optics
experiments of photon correlation measurements.

The  student  will  realise  the  last  fabrication  steps  in  the  clean-room  facilities  of  the
University  Montpellier  2.  He/she  will  perform  the  optical  spectroscopy  on  our
micro-photoluminescence  setup  working  at  the  telecommunication  wavelengths.  Finally,
he/she will build the photon correlation experiments.
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