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Summary of the subject (maximum 1 page):

The MSc student will join one of the running research projects in the ICFO-QOT. The
concrete choice will depend on the current efforts in the group (that change adjusting to
scientific needs), student’s preferences and preparation, availability of supervisor/co-
supervisor and resources for a specific theme. At this stage ICFO-QOT can absorb two
(maximally three) MSc students in this area. QOT-ICFO studies and develops:

1) Quantum-applied ML/AI; we apply conventional ML/AI methods to help improve QIP
tasks, especially in the context of quantum phases and phenomena recognition, designing,
improving, and controlling quantum experiments;

2) Quantum-enhanced ML/AI, i.e. designing and applying quantum and quantum-inspired
algorithms for (classical/conventional) ML problems. This includes the merging and
superposing theory of tensor networks and neural networks, the design of hybrid quantum-
classical algorithms for optimization problems of ML, etc. We work also on a fully classical
statistical physics approach to optimize ML optimization problems providing a benchmark
and challenge for the quantum ML.

3) We work on the design, implementations and quantum advantages of quantum neural
networks, with a focus on ultracold atoms and ions, in the spirit of "old quantum perceptron™
from 1994, but enriched by novel technologies and possibilities of quantum experimental
physics.


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

* Required skills: Good level of theoretical physics, numerical methods and computer skills,
good knowledge of mathematical methods of physics and statistics.

* Miscellaneous :
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