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FEMTO-ST Institute
750 members (staff, students, invited)
7 scientific departments (AS2M, DISC, ENERGY, DMA, MN2S, OPTICS, TF)
1 micro-nano- fabrication center (MIMENTO, clean room facilities) and 9 other technological centers
1 R&D business unit for technology maturity growth toward the industry: FEMTO Engineering
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Expertise in Engineering Sciences, Information and Communication Technologies
FEMTO-ST gathers these activities within the Bourgogne-Franche-Comté region, France.

The FEMTO-ST Institute in a nutshell:
Mastering micro & nano technologies, densify functions, 
integrate intelligence, for components and systems engineering 
with optimized performances and ambitious societal and 
economical impact
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INTRODUCING THE OPTICS DEPARTMENT @ FEMTO-ST INSTITUTE

History since 1946 / location in Besançon
• The legacy of P.M. Duffieux and many others!
• Birth of the laboratory in 1963
• Founding member of FEMTO-ST in 2004

3 research teams – 85 members (30 staff, 47 Students…)
• Nano-Optics
• Non-linear Optics
• Optoelectronics, Photonics & Optical Telecommunications

From fundamentals to applied research: 3 focused key areas
• New advanced optical features
• Non-linear photonics in intense fields & extreme events
• Control of complex smart systems

Expertise and historical know-how
• Background: Optical metrology, lasers, non-linear optics, holography, etc.
• Non-linear photonics, integrated optical components (LiNbO3...), photonics in 

fibres, nano-photonics, ultra-fast optics, quantum information, non-conventional
imaging, photonic AI...
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OUR PROJECT AT UNIVERSITÉ MARIE ET LOUIS PASTEUR
In a small university that sometimes struggles to make itself 
known compared to its larger neighbours, it is important to 
showcase our own scientific heritage, both internally and 
externally!

‘One cannot fully understand a science without knowing its history.’ Quote from 
Auguste Comte, reproduced by P. M. Duffieux (1891–1976) in a letter to Charles 
Fabry (1867–1945) in 1931.
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SCIENTIFIC HERITAGE

Fortunately, the optics department has preserved much of its scientific heritage, including 
numerous optical instruments dating back to the 19th century.



Photonics West 2026 | San Francisco | 21/01/2026 6

EXISTING INITIATIVES AIMED AT PRESERVING THE HISTORY OF OPTICS

Academic societies play a key role in recording historical events.

However, these archives tend to focus on the most prominent scientists, who enjoy international visibility.

Who records the history of scientists who have had a more local and national impact?
Who ensures the long-term archiving of this information?

For example, many video links of pioneers speaking at Laserfest in 2010 are now inaccessible....

2010
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SCIENTIFIC HERITAGE

Fortunately, the optics department has preserved much of its scientific heritage, including 
numerous optical instruments dating back to the 19th century.
Since 2021, we have been engaged in a systematic exercise to identify and showcase this 
heritage.

We have now catalogued more than 200 objects of historical value and close to 250 holograms.
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BACKGROUND

Optical research has a very long history in Besançon, dating back to the founding of the Faculty of 
Science in 1845.

A major theme since the 1940s has been the development of image formation methods and optical 
measurement, used today in all optical devices.

After the invention of the laser in 1960 in US and laser holography in 1962, researchers in Besançon were 
ideally placed to quickly contribute to laser-related research and produce their own holograms – the first in 
1966.

The inventor of holography, Denis Gabor, in his Nobel Prize speech in 1971, quoted a book by the director 
of the Besançon laboratory, J.-Ch. Vienot.
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BACKGROUND
1948 : Dennis Gabor (1900 – 1979)

« To record an image 
in amplitude and in phase »



Photonics West 2026 | San Francisco | 21/01/2026 10

BACKGROUND
The reality is more complex...

In-line holography in 
transmission, Denis 
Gabor (1948)

Off-axis holography in transmission: Leith – Upatnieks
(laser, 1962), S. Benton (rainbow/white light, 1968)

Holography in reflection, volume 
hologram, white light/colour: Yuri 
Denisyuk, (1962)

[1] Gabor, D. A New Microscopic Principle. Nature 161, 777–778 (1948)
[2] E.N. Leith and J. Upatnieks, “Reconstructed wavefronts and 
communication theory,” J. Opt. Soc. Amer. 52, pp. 1123-30 (1962).
[3] Denisyuk Y.N., Photographic Reconstruction of the Optical Properties 
of an Object in its Own Scattered Radiation Field (p.pp 1275-1279), 
Doklady Academii Nauk SSSR, 1962--, n° Vol. 144
[4] Benton SA, (1969), Hologram reconstructions with extended 
incoherent sources, J. Optical Society of America, 59: 1545-1546
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HOLOGRAPHY TODAY

Holography has turned digital:
• Computational imaging
• Quantitative phase microscopy
• Optical tweezers
• Beam shaping
• All-optical neural networks...

From http://physics.nyu.edu/grierlab/vortex5c/

Spherical shaping of light & laser nanoprocessing

Holographic Optical Tweezers (HOT)

Digital Holographic Microscopy & Phase imaging
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SPECIAL FEATURES OF OUR HOLOGRAM COLLECTION IN BESANÇON

Among the first holograms produced in France. In some cases, we have photographs taken at the time of their 
creation.

Numerous technical innovations – improved brightness, 3D reconstruction behind and in front of the holographic 
plate, animated holograms, etc.

Collaborations between art and science, and in 1977 the creation of a start-up called ‘Hololaser’ from a 
fundamental science laboratory, pioneering initiatives in the areas of ‘science and society’ that are of concern to 
the scientific community today.

Research results that continue to inspire developments in many areas of modern photonics today.
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HOLOGRAMS COLLECTION IN BESANÇON

Our collection of holograms is of both scientific and artistic importance.
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HOLOGRAMS COLLECTION IN BESANÇON

Our collection of holograms is of both scientific and artistic importance.
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PRESERVE EQUIPMENT FROM ALL AGES!

Old teaching instruments may be the most photogenic, but early 1960s lasers, early 
waveguides, oscilloscopes, and even hand-built mirror assemblies are just as important.
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SOME VIDEOS OF HOLOGRAMS

Our collection of holograms is of both scientific and artistic importance.

Hologram of the Venus de Milo, Besançon, LOBE, 
J. M. Fournier, G. Tribillon, 1976

Hologram of a railway carriage, Besançon, G. Tribillon, 
1984

Other holograms and cine-holograms in the collection
UMLP / Optique@FEMTO-ST



Photographs of the setup
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HOLOGRAMS IN BESANCON

Our collection of holograms is of both scientific and artistic importance.

J.M. Fournier, Besançon, 2015

G. Tribillon, C. Bainier & J.M. Fournier, 
Besançon 2015
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HOLOGRAMS

Our collection of holograms is of both scientific and artistic importance.
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HOLOGRAMS

Our collection of holograms is of both scientific and artistic importance.
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HOLOGRAMS

Our collection of holograms is of both scientific and artistic importance.



"There's no place like home", Paula Dawson, LOBE/FEMTO-ST, 1980
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Size 1 x 1.5 m²
"There's no place like home", Paula Dawson, LOBE/FEMTO-ST, 1980



Photographs of the setup



Photographs of the setup



Photographies du montagePhotographies du montage



Photographs of the setup



Photographs of the setup
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HOLOGRAMS

Our collection of holograms is of both scientific and artistic importance.

2022
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BACK TO 1970 - CONFERENCE ON HOLOGRAPHY

400 participants 
from around the 
world!
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MODERN OPTICS BORN IN BESANÇON, FRANCE

Just before the invention of the laser, 
Pierre-Michel Duffieux (1891-1976) 
from Besançon had established the 
principles of optical imaging using 
techniques based on Fourier optics.

These methods underpin not only 
imaging using lasers and techniques 
such as holography, but also the 
design of all optical systems, from the 
camera on your mobile phone to the 
James Webb Space Telescope.
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CONCLUSIONS

Preserving scientific history provides a better 
understanding of the development of a university and 
a particular field of teaching or research.

It is possible to construct a rich picture of the past 
that can stimulate and inspire the current 
generation of staff and students.

A series of project-based courses has been set up 
from bachelor's to master's level, using reverse 
engineering to understand certain unknown 
instruments.
The Optics Department's hologram collection is in 
the process of being listed as a historic monument.

Come and visit us and see for yourself!

Prof. Eric Mazur visiting our collection in 2024
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FOR FURTHER INFORMATION

arXiv:2403.09271 [physics.hist-ph] (2024)



Contact: maxime.jacquot@umlp.fr

Thank you for your attention
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