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PRESS RELEASE — 15T FEBRUARY 2022

Institut Polytechnique de Paris, CNRS and Thales create
HERACLESS joint R&D unit for intense lasers

PARIS, 1 February 2022 — The Institut Polytechnique de Paris, the CNRS and
Thales have signed a partnership agreement relating to the creation of a joint
laboratory, HERACLESS3, to conduct research and development in the field of
intense lasers. Drawing on a rich history of collaboration, the laboratory will
focus on improving intense laser technologies for industrial, medical and
scientific applications.

The new joint R&D unit will develop cutting-edge technologies based on intense lasers with
major potential applications in the industrial, medical and scientific fields. This partnership
between Thales, the French National Centre for Scientific Research (CNRS) and the Institut
Polytechnique de Paris (IP Paris) will help to consolidate a long history of constructive
collaboration between the three players.

Power lasers are one of the key areas of focus for IP Paris, encompassing fundamental
research into plasma, laboratory astrophysics and space exploration, as well as societal
applications such as non-destructive testing for industry, medical imaging, and treatment of
tumours. One of its priorities of the CNRS, a leader in the field of plasma physics, is to install
and operate a world-class Extreme Light Infrastructure in France. Operating this
infrastructure opens up new possibilities in the study of high-intensity laser-matter
interactions, in particular for new particle source generation, particle and electron
acceleration and dynamic quantum electronics.

The technologies and associated applications developed by IP Paris and CNRS laboratories
dovetail neatly with Thales’s strategy in the lasers segment. As a global leader in scientific
lasers, Thales focuses its laser activities on three sectors: space, science and industry. In the
space sector, for example, Thales supplied the first two lasers to operate on the planet Mars
(ChemCam on board the Curiosity rover, and SuperCam on board Perseverance). Thales’s
expertise is also based on the dozens of lasers it has installed in the world’s most prestigious
laboratories.

The partners' shared interests have led to a number of earlier collaborations, such as the
XCAN project conceived by Gérard Mourou (winner of the Nobel Prize in Physics and
Professor Emeritus at the Ecole Polytechnique), and some of the R&D for the Apollon
research infrastructure installed at the LULI intense laser laboratory to operate some of the



https://www.thalesgroup.com/fr/group/press_release/le-laser-thales-bord-mission-mars-2020-atterrissage-trois-jours
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world’s most powerful lasers, and more recently the Laplace laser plasma acceleration project
led by the LOA* applied optics laboratory.

HERACLESS will sustain and reinforce current work into intense lasers as well as launching
fresh initiatives to use laser technologies in new applications. Part of HERACLES3’ activities
may also be carried out at IP Paris's CIEDS laboratory and the future interdisciplinary centre
for biomedical engineering.

The HERACLES3 unit will have three areas of focus corresponding to the physical
characteristics and technological challenges of developing of intense lasers:
e Area of focus 1 — Very high peak power (10 PW) using the Apollon infrastructure
e Area of focus 2 — High peak power (> 10 TW) and medium peak power (100 W) with
high repetition frequencies, within the plasma acceleration laboratory at the LOA*
e Area of focus 3 — Very high average power (> 500 W) under the XCAN project

R&D work in these areas will make it possible to develop the innovative technological
building bricks needed to increase laser source reliability and performance, particularly in
terms of power, intensity and repeatability. Potential applications include electron
acceleration with a new class of accelerators, very high-resolution medical imaging and non-
destructive testing of thick-welded structural materials.

The laboratory will bring together dedicated teams from LOA and LULI*, researchers and
research support staff from the CNRS and IP Paris, with loaned technical resources such as
laser platforms and laboratory measuring tools. Thales’s contribution to the project will
include making its experts available, financing doctoral theses under industrial research-
based training (CIFRE) agreements, equipment loans, and the provision of a new laser for the
Laplace project, which aims to become one of the world’s leading centres for laser-plasma
acceleration.

The creation of HERACLES3 will consolidate the strong relationship between various
laboratories that have already hosted large numbers of Thales engineers and a high-tech
industry player at the leading edge of the technological innovation that will shape the systems
and applications of tomorrow.

*LULI, Laboratoire pour I'Utilisation des Lasers Intenses / Laboratory for the utilisation of
intense lasers. LULI is a joint research unit between CNRS, Ecole Polytechnique - Institut
Polytechnique de Paris and Sorbonne Université

*LOA, Laboratoire d'Optique Appliquée / Applied optics laboratory. LOA is a joint research
unit between CNRS, Ecole Polytechnique - Institut Polytechnique de Paris and ENSTA Paris -
Institut Polytechnique de Paris)

*1 petawatt = 105 watts


http://ensta-paris.fr/fr/actualites/laplace-lieu-de-tous-les-possibles-pour-acceleration-laser-plasma

PRESS CONTACTS

CNRS
presse@cnrs.fr

Institut Polytechnique de Paris
Media department
Mathilde Ordas

+33169 333873
mathilde.ordas@polytechnique.edu

THALES
Media Relations, Corporate and Innovation
Alice Pruvot

+3315777 89 52
alice.pruvot@thalesgroup.com

ABOUT CNRS

The French National Center for Scientific Research is one of the most recognized and renowned public research institutions in
the world. For more than 80 years, it has continued to attract talent at the highest level and to nurture multi-disciplinary and
interdisciplinary research projects at the national, European and international levels. Geared towards the public interest, it
contributes to the scientific, economic, social and cultural progress of France. The CNRS is above all 32,000 women and men,
more than 1,000 laboratories in partnership with universities and other higher education institutions bringing together more
than 120,000 employees and 200 professions that advance knowledge by exploring the living world, matter, the Universe, and
the functioning of human societies. The partnership with companies is the basis of its promotion policy. It is available in
particular through more than 150 joint structures with industrial players and through the creation of around a hundred start-ups
each year, testifying to the economic potential of its research work. The CNRS ensures that both research findings and data are
accessible; this shared knowledge targets different audiences: scientific communities, media, policy-makers, economic players
and the general public. For further information: www.cnrs.fr

ABOUT THE INSTITUT POLYTECHNIQUE DE PARIS

The Institut Polytechnique de Paris (IP Paris) is a public higher education and research institution comprising five prestigious
French engineering Schools: Ecole Polytechnique, ENSTA Paris, ENSAE Paris, Télécom Paris, and Télécom SudParis. Under the
aegis of the Institute, they bring together their expertise to pursue two major goals: to develop world-class training programs
and cutting-edge research. Building on the academic background of its five founding institutions and its alliance with HEC, IP
Paris has established itself as a leading education and research institution in France and internationally. www.ip-paris.fr

ABOUT THALES

Thales (Euronext Paris: HO) is a global leader in advanced technologies, investing in digital and “deep tech” innovations —
connectivity, big data, artificial intelligence, cybersecurity and quantum computing — to build a confident future crucial for the
development of our societies. The Group provides its customers — businesses, organisations and governments — in the defence,
aeronautics, space, transport, and digital identity and security domains with solutions, services and products that help them
fulfil their critical role, consideration for the individual being the driving force behind all decisions.

Thales has 81,000 employees in 68 countries. In 2020 the Group generated sales of €17 billion.
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