Laboratoire Kastler Brossel

Physigue quantique et applications

Post-doctoral position
Modal approach to (quantum) multi-parameter estimation in optics

A postdoctoral position is open at Laboratoire Kastler Brossel to work on optical multi-
parameter estimation at the quantum limit, using a modal approach.

The Rayleigh criterion, once considered a fundamental limit in imaging, has been surpassed
by quantum-inspired metrology techniques like Spatial Mode demultiplexing (SPADE) [1]. This
post-doctoral project aims to extend SPADE’s capabilities to multi-parameter estimation, low-
flux detection, and dynamic source tracking.
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The multimode quantum optics group pioneered the modal approach to quantum metrology
[6] and obtained unparalleled sensitivity in source separation estimation [2] using a unique
technology invented in the group [3]. The group has a strong experimental focus, but is also
engaged in purely theoretical activities aiming at developing quantum optics in the continuous
variable (CV) framework.

In a nutshell

Why to apply:

-you are passionate about fundamental quantum science and/or technological applications
-you will benefit from an international team of researchers who are experts in Continuous
Variable quantum optics and metrology (theory and experiment)

- you will be in a group at the core of many national and international research networks

Our specific view:

- Experiments and theory should go together to implement practical parameter estimation at
the quantum limit

- Modal approach to quantum metrology allows both for quantum limited parameter
estimation and to derive theoretical bounds closely related to experimental capacities.

- Optimal estimators derived from the method of moments or machine learning techniques



http://www.lkb.upmc.fr/quantumoptics/multimodequantumoptics/

Environment

As a whole, the group has a tradition of working together with a diverse range of people from
varied backgrounds. This diversity often leads to fruitful scientific input from different points
of view, and it allows the group to explore new avenues. Furthermore, the moderate size of
our group gives PhD students and postdocs the opportunity to discuss with Pls on a daily basis.
This fosters a dynamic atmosphere with a lot of space for discussion.

Your work will be supported by the CEA-Audace project Lumiere, which aims to provide
support and build collaborations. Notably, the project will enable you to gain access to
groundbreaking multi-photon detectors with very high sensitivity and fast response time,
promising significant advancements in metrology and tracking applications.

The project is inherently interdisciplinary, bridging quantum optics with fields such as signal
processing, machine learning, and advanced instrumentation. It also benefits from strong
collaborations with national and international teams, ensuring frequent exchanges of ideas
and expertise.

Practical information

Candidates must hold an internationally recognized PhD in a field related to experimental
guantum physics. A good background and past research track record in experimental optics,
and quantum physics is required.

Application procedure: Inquiries and applications should be sent by email to Nicolas Treps
(nicolas.treps@lkb.upmc.fr). Applications should include a detailed CV and two names of
potential referees

Salary: Monthly net salary (after-tax) between 2200€ and 2900€, depending on experience
Application deadline: Preferentially apply before 16 May 2025

Starting date: flexible

Duration: 2 years (with possible renewal of 1 year)
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