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Editorial

NICOLAS BONOD
Editor-in-Chief

Quantum Science in Europe:
alegacy of foundations,
a future of light

une 1925. A 23-year-old

German physicist travels to

the small island of Helgoland,
in the North Sea, to escape the
seasonal allergies that afflict him.
In this quiet and isolated setting,
Werner Heisenberg works in-
tensively on the foundations of a
theory based on observables, one
that could explain the emission
spectrum of hydrogen and even
atoms with multiple electrons.
His research is part of the broa-
der momentum in atomic physics
building since the start of the 20th
century. Heisenberg exchanges
intensely with Wolfgang Pauli and
Niels Bohr, even sending his ma-
nuscript to Bohr for feedback be-
fore submitting it for publication
atthe end of July 1925. That article,
Umdeutung ("reinterpretation"),
would soon be followed by two
more, co-authored with Bohr and
Jordan. His work, along with that
of other pioneers, marked the be-
ginning of the quantum revolution,
a profound intellectual, scientific,
and technological upheaval.
2025. The International Year of
Quantum Science and Technology,
declared by UNESCO, is a unique
opportunity to look back on a cen-
tury of extraordinary progress.
Over the past ten decades, one of
the most remarkable scientific ad-
ventures has unfolded, filled with
passionate debates, controversies,
and brilliant insights.

It was in Europe that the founda-
tions of quantum mechanics were
laid, and Europe has continued to
carry that legacy forward. Thanks
to the dedication of leading scien-
tists who have worked closely with
policymakers, ambitious programs
have emerged to sustain and ex-
pand this long-standing tradition
of excellence. Today, quantum
science and technology are part
of many academic programs; they
are shaping a wide range of fields,
from communications and compu-
ting to imaging and sensing. They
are driving innovation and ena-
bling the creation of cutting-edge
companies poised to transform
entire sectors. And they are also
reaching a broad audience, spar-
king curiosity, inspiring new ge-
nerations, and making science
more appealing.

Fromthe intense exchanges among
early pioneers and the solitary re-
flections on a wind-swept island, to
today’s broad engagement, strong
momentum, and groundbreaking
technologies, quantum science
has linked the rigor of theory with
the imagination of society and is
now shaping both our present and
our future.

This issue is dedicated to all those
who helped spark the rise of quan-
tum science and technology, and
to all who continue to advance the
technologies of light with dedica-
tion and vision.

Photoniques 131 I www.photoniques.com 01


https://www.photoniques.com
mailto:florence.haddouche@institutoptique.fr
https://agencelachamade.com

Table of contents

www.photoniques.com N° 131

Quantum (sensing) leap: Pushing
29 the technology readiness of Nitrogen-Vacancy m
sensors in Europe forward 03 SFO /EO S forewords
04 Partner news
12 Research news
14 Interviews: Eleni Diamanti, Carlos Lee
and Martynas Barkauskas

24 Photonicsin Austria
28 Quantum (sensing) leap

33 Animating Physics for Science Communication

LARGE SCIENTIFIC PROJECT

37 Controlling lightning with lasers

-
- i
37 42 Encodingand decoding images
in quantum optical correlations

48 Lightand color: photonic resources
for quantum metrology

54 Quantumisin the eye of the beholder

58 (Quantum) Fisher Information
in Localization Microscopy

62 Planar scanning probe microscopy -
the art of low-level flight at the nanoscale

BACKTO BASICS

66 Quantum computing:

;‘ Controlling lig f}“ing
with lasers =~

Planar scanning probe promises, achievements and challenges
microscopy -

the art of low-level flight OPTICAL PRODUCT

at the nanoscale

72 Scientific High-Speed Cameras

PRODUCTS

77 New products in optics and photonics

HEF photonics. Opton laser-...  cov. Wavetel

Imagine optic.. Phasics World of quantum
ISP system e Sedi ATl ... YOKOZAWA ... 47
Light conversion....

Lumibird......

Mad city labs

Menlo systems .

NKT photonics Trioptics...

02 www.photoniques.com I Photoniques 131




SFO/EOS forewords

FRANCOIS SALIN
President of the French Optical Society

More than ever, light
and science for everyone!

ne of our noblest missions is to promote access
Oto scientific culture and education, but it de-

mands deep commitment, time, and a sense of
selflessness. The only reward one can expectis the appre-
ciation reflected in attentive gazes, and the inner satisfac-
tion of knowing that we are doing something worthwhile.
We have already mentioned the adventure of the LightBox
Kit, a project launched in partnership between our
Education Commission and the Atout Sciences associa-
tion. Today, let us focus on our Commission Physics/Optics
Without Borders, ajointinitiative with the French Physical
Society. Our primary goal, is to initiate awareness and to
develop training actions in photonics, based on frugal
technologies, in regions where access to scientific prac-
tices may be hindered by the lack of available resources.
Our commission’s success stories abound, some come
from the recycling of obsolete CD components, while
others involve educational microscopes costing just a
few dozen euros. There are also light sources made from
small photovoltaic cells and recycled plastic bottles filled
with water. Many training workshops have been orga-
nized as well, such as the International Training in Solar
Photovoltaics launched in 2023 within the framework of
the International Year of Basic Sciences for Sustainable
Development, and still ongoing (Togo, Madagascar, Niger,
Cote d'Ivoire, Mauritius, Guinea,...). Additional initiatives
are taking place in Peru, Chile, and Mexico.
We take this opportunity to acknowledge the exceptional
work and dedication of our colleague Frangois Piuzzi,
the outgoing president of the Commission. From our
congress to the farthest reaches, he is a tireless advo-
cate for the dissemination of knowledge. We also wish
to warmly welcome our colleague Pierre Richard Dahoo,
the new president of the commission.
Science knows no border, provided we remain vigilant
and actively promote it, especially in these difficult times.

Ariel Levenson,

Directeur de recherche CNRS, Past-President of SFO
Francois Salin,

President and CEO Ilasis Laser, President of SFO

EMILIANO DESCROVI
President of the European Optical Society

From
the EOSphere

tthe forefront of the optics community, not only as

a premier platform for scientific exchange but also
as a driver of scientific collaboration, education and inno-
vation. Along this line, EOS proudly returns to the World
of Photonics this June with the Early Stage Researchers
Sessions, in collaboration with CLEO®/Europe-EQEC. In pa-
rallel, EOS reaffirms its commitment to inclusion through
the prestigious Early Career Women in Photonics Award.
In 2024, EOS joined the 360 CARLA European consor-
tium, a forward-looking initiative aimed at equipping
students with the skills, mentorship, and practical expe-
rience needed to thrive in the photonics industry. As part
of this effort, EOS will organize a Career Symposium &
Training in Grenoble in March 2026—stay tuned!
The EOS Annual Meeting (EOSAM) is taking place in Delft,
The Netherlands next August 24th-28th 2025. Under the
leadership of general chairs Stefan Witte and Omar El
Gawhary and supported by Elina Koistinen, Ignacio
Moreno and myself as program chairs, the event promises
arich scientific experience, with world-class plenary spea-
kersincluding Pablo Artal, Natalie Picqué, Clara Saraceno,
Monika Ritsch-Marte, and Xu Liu and Yoshimasa Kawata
as guests from China and Japan. Tutorials will be pro-
vided on a wide portfolio of topics, including Photonics
for AI (S. Gigan), Colorimetry (J. Muschaweck), Spatial
Light Modulators (I. Moreno), Illumination Optics (M.
Anthonissen), Scatterometry (H. Cramer), Topological
Optics (S. Horsley), Metrology (J. Blakesley) and 2-photon
Lithography. The program develops across 10 Topical
Meetings and 4 Focused Sessions covering many subfields
of optics and photonics. Extended contributions are wel-
come in the JEOS-RP topical issue EOSAM2025.
As an interesting novelty, a plenary session will be dedi-
cated to present and discuss EU policies and initiatives, with
contributions from Photonics21 (R. Ramponi), PhotonHub
Europe (H. Thienpont), PHORTIFY (H. Ottevaere), and
others to come. Looking forward to seeing you in Delft!

T1e European Optical Society (EOS) continues to stand
a

Emiliano Descrovi,
Professor at the Politecnico di Torino, President of EOS
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