Experimental Quantum Optics and Quantum
Information Processing project, based on an
integrated heralded single photon source
The project is part of the research work of the group of prof. Roberto Morandotti, at the
Institut National de la Recherche Scientifique (INRS), (http://www.nonlinearphotonics.
com), and it is conducted in group’s lab, at the INRS-EMT center, situated close to Montreal, Quebec, Canada.
The project is based on the integrated microring resonator and nonlinear source, developed by the group of prof. Morandotti in the last years [PCP+ 13], and used here as a source
of heralded single photons [RCC+ 14, RKC+ 15]. The subjects relevant to the project are
Quantum Optics (QO), in particular in-fiber experimental QO, and Quantum Information
Processing (QIP), in particular Quantum Key Distribution (QKD). For the experimental
part of the project, relevant subjects will also be fast electronics, instruments interfacing
and synchronization, and data processing. The data processing will be an important part of
the project, and it will be performed using the Python programming language. After implementing some already established QKD protocols, the project will aim at the exploitation
of the specific characteristics of the heralded single photon source, so to use it for more
specific QKD protocols, and also for other types of QIP protocols, also with applications
different from QKD. In particular for this latter part, but not limited to it, the project will
involve relevant theoretical work, on the subjects of QO, nonlinear optics and QIP. The
scientific environment will be multi-disciplinary in nature, involving physics, engineering
and computer science.
The project is in its early stages, and there are intermediate results about the ability
for the generation of heralded single photons, and the synchronized modulation of their
phase in a self-compensating in-fiber interferometer [KMD91, MHH+ 97]. The measured
high visibility of the interferometer, above 97%, assures the ability to perform encoding
and decoding of quantum information in the phase of the single photons, so to implement
a QKD protocol [GYS04].
This project will be supervised by doc. Fabio Grazioso, who is a senior postdoctoral
fellow in the group, and it will be developed in collaboration with prof. Louis Salvail, who
works in the group of theoretical and quantum informatics at the Université de Montréal
(http://www.iro.umontreal.ca/~utheorie/). Prof Salvail has a long and relevant
background in QKD, and he started his career collaborating with prof. Gilles Brassard,
since the first experimental implementations of the BB84 QKD protocol [BB84, BBB+ 92].
For contacts and inquiries on the project, please write to the following email address:
fabio.grazioso@emt.inrs.ca.
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