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Title Nano-laser arrays for quantum sensing in the mid infrared (A ~ 10um)

The Quantum Physics and Devices group at ENS is looking for a highly motivated student for
a 3-year PhD project in the field of Quantum Optoelectronics. The objective of the PhD
research project is to realise an array of quantum cascade (QC) nano-lasers by conceiving a
photonic structure that merges concepts from microwave and optics. Indeed, concepts from
the microwave range based on antenna theory could be implemented at much higher
frequencies to spark new hybrid devices merging optics and electronics, dielectric and
metals. Metallic antennae will be used to realise microcavities to enhance light-matter
interaction and produce light emission.%2># In particular patch-antennae will be adapted to
produce an array of QC lasers that contribute to produce a coherent collective mode with
substantially new performances in terms of wavelength engineering, spatial beam properties
and low energy consumption. The properties of this photonic structure will be a mean to
explore the quantum properties of the emitted light.

The PhD candidate will have the opportunity to work in a dynamic scientific environment of
research excellence in the heart of Paris.

The first year will be focused on the demonstration of light emission at A = 10 um from a
patch antenna device. The PhD candidate will carry out the nano-fabrication process in the
ENS and University Paris Cité clean rooms and conduct electrical and optical characterization
of the samples. Once the laser action is demonstrated, the second year will be dedicated to
the conception of patch antenna arrays for the generation of mid-infrared light with
advanced functionalities. During the third year, the PhD candidate will investigate the
guantum properties of the light emitted from the patch antenna devices by using
experimental set-ups based on coherent detection schemes.
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