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Internship offer / Proposition de stage 2023/2024

Theoretical modeling of noise in hybrid quantum systems and devices

During this internship, we will apply novel theoretical tools to describe the effects
of noise in quantum systems and devices. Some of such systems are being currently
built and investigated in the framework of the Quantum Silicon initiative in Grenoble
(https://www.quantumsilicon-grenoble.eu/), see also the �gure below showing some of
my works. This consortium brings together many experimentalists and theorists, also out-
side Grenoble, collaborating with the challenging goal to develop quantum technologies,
also able to perform quantum simulation or computation. Many fundamental and prac-
tical questions have still to be addressed and solved on the theory side to guide ongoing
experiments. In particular, it is still an open question to assess how quantum measure-
ments and environmental noise affect such systems and can be even exploited to perform
useful operations. This theoretical research will de�nitively have an impact on �real� ex-
periments and your work will be constantly discussed with a variegated group of scientist
with experimental and theoretical backgrounds.

[1] Yu et al. Strong coupling between a photon and a hole spin in silicon Nat. Nano. (2023) [2] Ferreiraet al. Exact description of transport in monitored
quantum devices arXiv (2023) [3] Zhou et al. Observation of universal Hall response in strongly interacting Fermions Science (2023)

During this internship, you will deepen your knowledge of the rapidly developing �elds
of many-body quantum systems, material science and quantum matter and sharpen your
analytical and numerical skills. These skills are strongly appreciated also outside academia.

For any question, do not hesitate to contact me at michele.�lippone@cea.fr (some easy
ones: what is in those pictures? and why should we care about? :) )

Two words about myself as my internet site is not ready yet . . .

Hi! I am Michele Filippone and I am a new permanent theoretical
researcher of the team L Sim at the CEA�Grenoble. After my Ph.D.
at the ·Ecole Normale Sup·erieure of Paris and a Post-doc in Berlin,
I have started my independent research activity in Geneva, where
I have built my �rst research group. I have a longstanding interest
in the description of the dynamics of quantum circuits, where
quantum coherence, entanglement, superconductivity, Coulomb
interactions and other intriguing phenomena are simultaneously
at work. During my past research activity, I have advised several
young researchers and established multiple collaborations with
various experimental groups (including Google) studying quan-
tum devices, cold atoms and topological materials.






























