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Quandela and ONERA join forces to study applications of photonic quantum
computing to aerospace

The French start-up Quandela, which specializes in photonic quantum computing, has joined forces with ONERA and
MBDA as part of the Ile-de-France Region project: Quantum Advantage for Aircraft Engine Design (AQCMA). AQCMA
will last 18 months, aiming to reduce simulation time of aircraft combustion chambers by exploiting quantum
machine learning. This is a new opportunity for Quandela to use its technology for concrete industrial applications.
In order to improve the performance, safety and environmental impact of aircraft engines, ONERA uses digital
simulations to study complex phenomena such as combustion, with all of these combined simulations consuming 95%
of ONERA’s computing time. The prospects of quantum computing could, however, offer a significant time saving, which
would allow a better understanding of the physio-chemical phenomena linked to combustion.
Quandela will initially study laminar plane flames with basic kinetics, using their photonic quantum computing platform
Perceval. This work will be then built upon to develop more complex scenarios. The first results are expected by the end
of 2023.
ONERA is committed to the development of quantum technologies for aeronautics, space and defense applications
within its QTech laboratory, inaugurated in February 2022, around four main axes: quantum computing, quantum
communications, quantum optronics and cold-atom sensors.
"Quandela's participation in the AQCMA project, alongside ONERA and MDBA, is part of the development of applications
using photonic quantum computing for industrial applications. Photonic quantum computing is particularly interesting
for solving complex mathematical problems requiring the use of partial differential equations, whether in the
aeronautical sector or elsewhere. We are proud to be able to make our first quantum computers available to advance
applications related to societal challenges such as space exploration," says Valérian Giesz, co-founder and CEO of
Quandela.
"ONERA benefits from a recognized scientific expertise in quantum computing for the benefit of the aeronautics, defense
and space sectors. The joint research efforts with Quandela will allow us to accelerate our knowledge and work in
quantum computing thanks to a complementary and solid expertise. Quandela benefits from expertise in quantum
photonics from the CNRS combined with algorithmic know-how within an integrated team of theorists and programmers
in the MosaiQ hardware and Perceval software environments," says Alain Refloch, of ONERA's QTech laboratory.
____________________________________________
About Quandela
Quandela, a leader in quantum photonics, is developing a full-stack optical quantum computer.
Founded in 2017, the company raised its first round of funding in 2020, followed by a second round in 2021 of €15M from the deeptech investment fund Omnes, Fonds Innovation Défense and the quantum technology fund Quantonation, enabling it to considerably
strengthen its R&D teams.

Quandela is a complete player in photonic quantum computing and currently employs more than forty doctors and engineers in
algorithms, semiconductors, quantum optics, quantum information and computer science.
In 2022, Quandela released its photonic computer programming and simulation software, Perceval, and signed a hosting partnership
with OVHcloud to strengthen the user community. Today, the company offers a cybersecurity enhancement solution with a 2-qubit
processor and will make its first 6-qubit NISQ quantum computer available in the cloud in the fall of 2022. Quandela also assists and
advises companies, such as EDF and MBDA, in the exploration and development of the first use cases.
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About ONERA, the French Aerospace Research Centre
ONERA, a key player in aeronautics and space research, employs over 2,000 people. Under the supervision of the Ministry
of the Armed Forces, it has a budget of 266 million euros (2022), more than half of which comes from study, research and
test contracts. As a state expert, ONERA prepares tomorrow's defence, meets the aeronautical and space challenges of
the future, and contributes to the competitiveness of the aerospace industry. It masters all the disciplines and technologies
in the field. All the major civil and military aerospace programmes in France and Europe carry part of ONERA's DNA:
Ariane, Airbus, Falcon, Rafale, missiles, helicopters, engines, radars, etc. Recognised internationally and often awarded
prizes, its researchers train many doctoral students.
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