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Building Integrated SNSPDs to Develop an hBN Quantum Photonic Platform Including
Single-Photon Emitters.

The rapid progress of quantum technologies has revealed two key challenges. First, we need to precisely
control quantum systems without disturbing their sensitive states — meaning keeping their quantum coherence.
Second, we must find efficient ways to convert quantum information into classical signals, so that the results of
quantum operations can be measured and used at large scale. In quantum photonics, information is carried by
individual photons. This approach depends on two main building blocks: single-photon sources, which generate
one photon at a time, and single-photon detectors, which can detect them individually. These components are
essential for many areas of quantum information science, such as quantum computing and quantum simulation.
So far, the most advanced systems use either external single-photon emitters that are distributed across several
channels (demultiplexed), or on-chip processes that create photons in a probabilistic way, along with external
detectors. However, these methods are still limited in efficiency, which makes it very hard to scale up to
experiments involving many photons.

This technological bottleneck mainly comes from the fact that we still lack reliable fabrication methods to
integrate high-performance photon sources and detectors directly onto photonic chips.

This proposal focuses on the experimental realization of integrated superconducting nanowire single-photon
detectors [[1} 2] 3, 4] (SNSPDs) in hexagonal boron nitride (hBN) photonic circuits. The project aims to achieve
a fully integrated quantum photonic platform where single photons are generated, routed, and detected on the
same chip with high efficiency.
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PhD project such as fabrication and optimization of
SNSPDs, experimental characterization of detector
performance, and integration into quantum photonic
demonstrators, we will develop an hBN-based plat-
form for on-chip quantum experiments.

Figure 1: An hBN-based platform for on-chip quantum
experiments

The PhD candidate will receive a full training on nanofabrication techniques in the Paris Center cleanroom,
and will acquire strong experience in the domains of quantum technologies and condensed matter physics,
superconductivity as well as advanced electromagnetism.

Prerequisite: A strong background in quantum physics and/or solid state physics. A taste for nanofabrica-
tion and transport measurements under cryogenic environnement.

Contact cheryl.feuilletpalma@espci.fr and sergei.kozlov@espci.fr.
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