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EDIT RIAL

Since 2009, photonics has been one of the 6 Key European 
Technologies (KET - Key European Technology), according to the 

European Commission. It has been identified as a promising sector 
that is very innovative. In fact, various technologies associated with 
photonics have an influence on almost every field of application. They 
lend themselves to rapid cycles of innovation, due to the intensity of 
the research involved.

One of the 6 key European technologies

But what is photonics? It is both science and technology. Photonics 
studies the production, manipulation, emission, collection, 
transmission and amplification of light. Until 1960, all the light sciences 
were grouped together under the title of “optics”, but the advent of 
lasers and fibre paved the way for other possibilities. The science of 
light is therefore becoming the science of the photon. 

From daily life to cutting-edge research,  
photonics is everywhere

Photonics can now be found in computers, smartphones, cars and 
even medical devices, meaning that the technology is both multi-
functional and essential. 

Only utilising 20% of the potential benefits

It is estimated that only 20% of the potential and the benefit of 
light technology is being utilised. Ongoing development of this 
interdisciplinary scientific field is facilitated, in particular, by various 
publicly-funded research initiatives. 

Working towards the photonics of tomorrow

In line with market requirements, SATT Ouest Valorisation selects and 
supports ambitious projects that are involved in the development of 
the photonics technology of tomorrow. It is therefore with immense 
pleasure that we offer you this market insights. We hope it will bring 
you a better understanding of the the challenges that this technology 
of the future is facing.

Happy reading!

Bruno Westeel 
Marketing & Communications Manager 

SATT Ouest Valorisation
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The science of photons is behind
a lot of the technology that we use on a daily basis  

PHOTONICS AT THE HEART OF 
TECHNOLOGICAL INNOVATION

 INFOGRAPHICS

2030 
A truly circular economy
Zero down-time in a terabit economy

Photonics as a beacon for scientific innovation

Instant diagnosis of major illnesses

Quality food from farm to plate

Transport on the road with no accidents or traffic jams

The European leadership body, will provide :

+ 10 % in 
productivity

+ 1 000 000

new jobs

2030

PHOTONICS
at the heart of 
technological 

innovation in all
sectors of activity

AVIATION
AND SPATIAL

TRANSPORT

HEALTH
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INFORMATION AND 
COMMUNICATION 
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DEFENSE
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INFOGRAPHICS 

+ 6,2 %

2011

2015

447 ¤ billion
(Production volume - 2015)

19 000 new jobs created in the European photonics industry

42 000 new jobs could be created by 2020

300 000 people in Europe directly employed within the photonics sector

Europe : 2nd biggest producer of photonic products in the world

The European photonics market represents
69 billion Euro a year 

The worldwide photonics market should reach
615 billion Euro by the year 2020

European photonic production has increased 
by more than 62 % in the last 10 years

+ 62 %
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 LE MARCHÉ

A MARKET THAT IS EXPANDING RAPIDLY

In 2015, the worldwide market for photonics 
products represented 447 billion Euro2. This 
shows an increase of 6.2% between 2011 and 
2015 (compound annual growth rate). 
China accounts for 26.6% of production world-
wide, making it the leading country in terms of 
production. The European market share has 
reached 15.5%, or 69.2 billion Euro, which puts it 
in second place, ahead of Japan and the United 
States. Europe has suffered due to rapid advanc-
es in Chinese research efforts into many areas of 
photonics, particularly photovoltaics.

France is in a very good position within the Eu-
ropean landscape as it is in second place, behind 
Germany. The R&D behind the French photonic 
sector has had a lot of success, through its re-
search organisations, centres of excellence, 
technological clusters, and start-ups3. 
With a production volume of 8.1 billion Euro in 
2015, France accounts for 12.5% of all European 

production, achieving a growth rate of 2.2% since 
2011 (excluding photovoltaics: 2.9%4).
The main photonic production sectors in France 
are : 
• Defence and security : The headquarters 
of Thales in France, and it is the main producer of 
photonics for defence and security in Europe. The 
majority of its production factories are located in 
France and the United Kingdom. Safran is anoth-
er important producer in the sector. 
• Optical communication : Nokia is one of 
the global leaders in optical network systems, and 
a lot of its important production work is carried 
out in France. This is specifically due to the pur-
chase of Alcatel-Lucent (NB. fibre-optic cables 
aren’t included in the Photonics21 report).
• Image assessment and processing : this 
includes binary photoelectric sensors, other sen-
sors, image processing systems and spectrome-
ters. Schneider Electric is among the main manu-

1        Grand View Research, 2016, https://www.grandviewresearch.com/press-release/global-photonics-market
2     Optech Consulting, Photonics21, 2017, https://www.photonics21.org/download/ppp-services/photonics-downloads/Market-Research-Report_Photonics21_Internet.pdf
3        Étude sur le secteur de la photonique, 2015, https://www.entreprises.gouv.fr/secteurs-professionnels/etude-sur-secteur-la-photonique
4       Optech Consulting, Photonics21, 2017, https://www.photonics21.org/download/ppp-services/photonics-downloads/Market-Research-Report_Photonics21_Internet.pdf

The worldwide photonics market should reach 979.9 billion dollars by the year 20241. 
The prospect of market growth can be explained, in part, by the sector’s rapid innovation, 
developing products and services that feed into markets that are growing rapidly. It is also 
due to opportunities which are arising in new markets.

€69
Europe

€61
North America

€47
Taïwan

€56
Korea

€69
Japan

€26
Others

€119
China

Total 2015 : 
447 € billion

CAGR + 6
,2

 %

Production volume on Euro billion (2015)
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THE MARKET 

facturers, and there are more than 25 companies 
which are manufacturing image processing sys-
tems in France. 
• Medical and lifestyle : Essilor is the glob-
al leader in lenses for glasses and contact lenses. 
Its production takes place in France and in various 
other countries. From the medical and life scienc-
es technology sector, the Japanese companies 
Horiba Medical and Mauna Kea Technologies are 
also operating in France. 
• Optical components and systems : A lot 
of the production of optical components for indus-
trial, military and scientific use is based in France. 
The sector’s other products include optoelectron-
ic components and lasers. Manufacturers include 
Thales, Safran and Cilas. 
• Lighting : France produces conventional 
lamps. The arrival of new products has not com-
pensated for the downturn in the market. 
• Industrial production : products include 
laser cutting systems, welding, marking and addi-
tive manufacturing. 

Photonics France : industry
ecosystem at a national level

 
Photonics France, 
the French Pho-
tonics Federation, 
was created in 
2018 by merging 
the Optics Pho-
tonics professional association (AFOP), 
and the National Optics and Photonics 
Committee (CNOP). With more than 130 
members, the Photonics France ecosys-
tem guarantees that the French photonics 
industry is completely representative. It 
includes several major companies, VSBs/
SMBs, start-ups, clusters, centres of ex-
cellence, learned societies and clubs. As 
a result of exchanges between several 
actors, a roadmap has been established. 
This facilitates dialogue within the indus-
try and promotes the organisation on a 
national and an international level.
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 THE MARKET

Digital transformation, industry 4.0 and 
connected objects are some of the main 
concerns that companies have. These is-
sues are also relevant for the photonics 
industry. There is, therefore a lot of prom-
ising innovation in all sectors.
Photonic technology is one step ahead of 
the competition, due to its speed, precision 
and energy-saving capabilities. In a socie-
ty where industrial demands are more and 
more specific, photonics enables impor-
tant performance levels to be achieved. 
This leads to innovation in other sectors 
such as health, security, mobility, agricul-
ture and even industry.

AN INTERDISCIPLINARY  
SCIENTIFIC FIELD

1   Optech Consulting, Photonics21, 2017, https://www.photonics21.org/download/ppp-services/photonics-downloads/Market-Research-Report_Photonics21_Internet.pdf

One of the main features of the industry is its interdisciplinary nature. Screens, cameras, sen-
sors, car headlights, microscopes... photonics is everywhere, and it will have an increasingly 
significant impact on our daily lives.

2005

Total
228 € billion

20152011

Source : Optech Consulting Market Research study 20171

Production volume in euros

Total
€350 billion

Total
€447 billion

Total
350 € billion

Total
447 € billion
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THE MARKET 

Photonics France has identified key technologies, and the markets that they would be used in, 
seeking to discover where the technologies/markets intersect2.

Key technologies :

• Environment : imaging - Lasers - Optics and micro-optics - spectral analysis, biosensors, UV 
(LED), X-ray, Gamma sources - Advanced instruments. 

• Agriculture and the agri-food industry : powerful UV and X-ray sources, spectroscopy, im-
aging.

• Medical and lifestyle : lasers - optics and micro-optics - spectral analysis - biosensor

• Factory of the future : lasers for production and testing, sources for any wavelength, light 
shaping and transporting technology, imaging, spectroscopy, non-destructive testing technology, 
photonic sensors.

• Fixed lighting : customised spectrum (colours/CRI), subordinate spectrum - Sensors that can 
be integrated into the light fixture - Integrated electronics and software - Customised optics

• Transport and mobility : lasers, integrated photonic sensors, LEDs, LIDARs, Fibre optics and 
fibre optic sensors.

2      Photonics France roadmap, 2018, http://www.photonics-france.org/2018.06.20%20-%20SYNTHESE%20FDR%20de%20la%20Photonique.pdf  

Medical and 
lifestyle Environment Agriculture and 

agri-food Fixed lighting Transport and 
mobility

Factory of the 
future

Imagers and 
vision

Microscopy
Endoscopy
Diagnosis

Augmented 
reality

Soil and vegeta-
tion monitoring

Bioluminescence
Sea/ocean 
monitoring

Health testing
Input testing
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Autonomous 
cars (LIDAR)
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Logistics
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cutting...)
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optomechanics
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Medical devices

Augmented 
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(gases, liquids, 
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sensors
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LED matrix 
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MEMS

Optics for 
lighting

Industrial 
testing optical 
components 

(assembly and 
alignment)

Nanophotonics 
and integration

Biosensors
OCT

Detecting 
pathogens
Monitoring 

contamination
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spectrometer

Sensor/lighting 
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Low cost multi-
function sensors
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 THE MARKET

“This technology is widespread: it can be found 
everywhere, in screens, LEDs, sensors, cars, 
planes, trains, medical equipment... And people 
still aren’t aware of it! “1 said Ivan Testart, director 
of Photonics France.

In a study conducted in 2015, the DGE [Department 
for Business] highlighted several key issues for 
the French industry :
• Improving the financing and profitability 
of companies which have not yet managed to 
grow quickly enough in very dynamic markets. 
This problem lies particularly (but not exclusively) 
in insufficient provision of external private capital, 
invested capital that is not sufficiently profitable 
or even in unused stores of undeveloped patents.
• Reducing time-to-market and 
facilitating the diversification strategy of SMEs 
and start-ups. Once their position in the market is 
secure, embarking on new ventures would allow 
them to distribute their risk more evenly.

AN INDUSTRY THAT IS NOT WELL KNOWN

1   L’usine nouvelle, 2018, https://www.usinenouvelle.com/editorial/nous-voulons-rendre-la-photonique-francaise-plus-visible-lance-ivan-testart-directeur-de-photonics-

france.N703184

Photonics is an industry that encompasses a lots of different applications. It is continually being 
energised by specialist fields that require products that are constantly evolving. In spite of this, 
it is not an industry that is well known, and some sectors are not aware of the opportunities 
that this technology offers.

One of the keys to becoming more com-
petitive is to study common trends 
across all the sectors of photonics. 
These are :

• Integration, making smaller, more 
robust systems that are compatible with 
various, potentially large, interfaces

• Modularisation and platforms 
that allow plug and play photonic mod-
ules to be developed according to com-
mon standards

• Interdisciplinary R&D

• Cross-pollination from one usage 
sector to another.

• Putting supporting policies in place 
that are tailored for the different target 
markets : highly technical markets (defence, 
security, space...), structural growth markets 
(environment, medical...), opportunity markets 
(industrial processes, scientific instrumentation...) 
and high-volume markets (automotive, consumer 
electronics, fixed lighting). The players should then 
take into account the specific factors associated 
with each of these markets: price, profitability, 
personalisation, technical nature...
• Striving to organise the national 
industry in order to branch out internationally 
and meet expectations in terms of competition 
and employment.

Therefore, word needs to be spread in order 
to demonstrate the market’s potential, train 
new talent or even accelerate the transfer of 
technology.
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THE MARKET 

...WHERE R&D POTENTIAL CAN BE MAXIMISED

2 Photonics21, VDI Technologiezentrum GmbH, Europe's age of light! - Photonics21, https://www.photonics21.org/download/news/2017/Photonics21-Vision-Paper-Final.pdf

It is difficult to create a map of future photonic 
technologies and to estimate their impact. This is 
because, even though some sectors seem mature, 
there is still a lot of potential for development. 
Photonics21, the European photonics platform, 
has attempted to group photonics technologies 
into four categories :

Photonics research that could potentially 
lead to innovation

Photonic technologies that form the essen-
tial building blocks for future markets, but 
whose CRL (Commercial Readiness Level) is 
still too low

Unique photonic products that are already 
available, but for which the market is not yet 
mature

Photonic technologies that are vital to the 
development of today’s most important 
markets.

In this way, R&D investments and academic re-
search will facilitate the emergence of new prod-
ucts and accelerate photonics research. To-
morrow, systems will be more compact, faster, 
cheaper and more reliable. They will also be able 
to do new things that are still inconceivable. Re-
search at all levels will allow important innova-
tions to be provided for the Europe of tomorrow1.

1

2

3

4

1

2

3

4

New research areas
building the pipeline

Ready to make an imact investment
support needed to reach the market

Operating in a developing market needing 
a broad strategy to drive competitiveness

Established in the market
still room to grow
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 FOCUS

The association supports innovation and devel-
opment within the photonics industry in Brittany 
and within its members (more than 100 current-
ly). It also supports manufacturers and research 
centres in Brittany in using and integrating pho-
tonic technologies (fibre optics, lasers, LEDs, im-
agers, sensors...).

At the same time, under the brand name Perfos®, 
Photonics Bretagne is developing, producing and 
marketing specialist fibre optics (microstructured 
fibre optics) and devising various customised 
preforms, capillaries, tapers and fibre compo-
nents. They are also actively working in the bio-
photonics sector.

In addition, certified as a Technological Resourc-
es Centre, the organisation offers a lot of servic-

es, such as market research, scientific studies, 
modelling, photonics consultation and realisation 
of proof of concept...  

Finally, Photonics Bretagne is leading the Pho-
tonics Park project in Lannion, enabling its tech-
nological platform to evolve even further. They 
are also working towards an internationally-re-
nowned photonics R&D centre that has a wide 
range of capabilities.

PHOTONICS BRETAGNE
Photonics Bretagne is a Photonics Innovation Hub, which comprises: on the one hand, a cluster 
that is made up of manufacturers, research and training centres, support organisations, and on 
the other hand, a technological platform.
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FOCUS 

What is photonics?
The term photonics comes from the word 
photon, a particle of light Photonics brings 
together the science and technology of 
light, meaning the means of generating 
it, manipulating it and detecting it. The 
technologies involved are fibre optics, lasers 
and LEDs, imagers, sensors that use these 
technologies, photovoltaics, screens, etc.

Some say that photonics will be the key 
to the 21st century, just as electronics 
was in the 20th century...
I completely agree with this.  Photonic 
technologies are already replacing 
traditional electronic technologies in a 
lot of sectors. Faster, more precise and 
more successful, these technologies will 
be essential for digital transformation, the 
internet of things, artificial intelligence, 
autonomous mobility, medicine, precision 
agriculture, industry... New usages are being 
developed every year. 

Which technological advance have you 
noticed the most in this sector?
What strikes me is the number of new usages 
of photonics, particularly in the consumer 
sector. For example, smartphones now have 
several very small cameras and lasers built 
into them.

How can photonics be more widely 
promoted, particularly among the 
decision-makers?
This is one of the industry’s major difficulties.  
Photonics is everywhere, and no-one 
realises.  It needs to be popularised and 
promoted, particularly at the exhibitions 
and events of relevant industries, which 
means most of the sectors, and also at the 
level of training, as it is a growth sector and 
it generates employment.  In France, the 
industry is quite well-organised, as there is 

ALAIN CHARDON,
PhD and business development 
manager, Photonics Bretagne

" Photonics is everywhere, and no-one realises. "

INTERVIEW

a national professional association. Photonics 
France has 6 centres of excellence, with one 
or more sectors of strategic activity linked 
to photonics. At Photonics Bretagne, we 
represent the photonics industry in Brittany. 
This allows the industry to lobby politicians 
and institutions on a regular basis, at both 
a French and a European level. But is a long 
process.

What role does Photonics Bretagne play 
in the development of the industry?
Our association is recognised as one of the 
most dynamic and active in France, working 
to develop the industry. With a team of 15 
members of staff, our organisation is unique 
as it incorporates a cluster as well as a 
technological platform. This allows us to attend 
events and exhibitions in Brittany, organise or 
co-organise our own thematic events, and 
to support regional companies effectively, 
through technological monitoring and advice, 
helping them to choose and use photonic 
technologies, particularly those that have been 
developed by our members. Equipped with this 
dual capability, we are also innovating in the 
fibre sector and the fibre-optic sensors sector, 
particularly in biophotonics. We promote, test, 
use and create new products in the sector, all 
at the same time.
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 TECHNOLOGY OFFERINGS

TECHNOLOGY OFFERINGS
FROM SATT OUEST VALORISATION
As you have seen throughout this document, the photonics market is generating more 
innovations than ever; innovations that are increasingly high performing and intelligent. The 
sector has significant environmental and social issues, and therefore continual research into 
innovation is necessary.
SATT Ouest Valorisation is investing in the identification, protection and growth of projects 
that meet market requirements. Here are some of the technologies from its portfolio in relation 
to this area.

Process for diagnosing  
chronic inflammatory bowel diseases
Chronic inflammatory bowel diseases (IBD), including Crohn's disease (CD) and ulcerative colitis (UC), represent 
a real public health issue because their frequencies have been constantly increasing since the 1950s and 
these diseases affect a young population (average age of diagnosis between 20 and 30 years). Nowadays, 
the pathophysiological mechanisms have yet to be clarified, and from a clinical point of view, the differential 
diagnosis of IBD remain difficult to establish and their evolution and care difficult to manage. This is particularly 
true when disease is suspected and in the early stage of IDB where symptoms are low and not specific.

The research team developed a new endomicroscopic score for the differential diagnosis of IBD, combining 8 
parameters from the quantitative analysis of endomicroscopic analyses.

    FURTHER INFORMATION

DEVELOPMENT STAGE: Prototype
 TRL4 - Validation of proof of concept
 REAL LIFE - Proof of concept

RESEARCH LABORATORY: UMR_S 1235 - TENS

RESEARCH TEAM:  Focus 4: Diagnostic and 
therapeutic targets in chronic digestive and brain 
pathologies

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: FR1652150 - filed on the 03-15-2016
WO - AU,CA,CN,EP,IN,JP,US

BENEFITS

   Automation of the calculation of the score

   Solution integrated in the confocal 
endomicroscopy system

   Direct diagnosis

APPLICATIONS

   Diagnosis of the Chronic inflammatory 
bowel diseases
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TECHNOLOGY OFFERINGS 

Dual-frequency low noise
laser component

Solid state, single or dual low frequency lasers are the chosen source for a lot of sectors, such as optical 
communication, microwave photonics, high-resolution spectroscopy and metrology, for example. The majority 
of these applications require stable laser sources that have a very narrow line width, but also very low level of 
intensity noise over a wide spectrum. Although solid state lasers are able to produce a very narrow line width, 
they suffer from excessive intensity noise, particularly at the laser’s own resonance frequencies.

The proposed invention is for a monolithic optical component that, when installed in any laser cavity, would 
make it into a dual frequency, low noise laser. This component allows the laser’s polarisations to be defined, 
while also providing a single longitudinal mode in each polarisation state, and reducing the intensity noise of 
the two polarisations, whether they are correlated or not. Installing this component in the laser does not require 
any prior modification or specific optimisation of the laser.

Birefringent plates  Absorbing two photons
 Non linearity, eg : Optical component

Active medium  Mirror    

BENEFITS

 Simple to produce

 Successful in terms of noise suppression

     Compatible with all types of laser

APPLICATIONS

 Analogue optical telecommunication

     Coherent optical telecommunication

     High-frequency optics

     Atomic clocks

     High resolution spectroscopy

     Optoelectronic oscillator

    FURTHER INFORMATION

Development STAGE: 
Pre-industrial Demonstrator
TR6 - Demonstration of prototype

LABORATORY: UMR 6082 - FOTON

RESEARCH TEAM: Production order team 
- Laser dynamics, high-frequency optics, 
Polarimetry, terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: FR: 
FR1401044 - filed on 09/05/2014
WO
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    FURTHER INFORMATION

DEVELOPMENT STAGE : TRL5 - Montage 
expérimental

LABORATOIRE DE RECHERCHE : UMR 6613 - 
LAUM

EQUIPE DE RECHERCHE :  Laboratoire 
d'Acoustique de l'Université du Mans

PROPRIÉTÉ INTELECTUELLE  ASSOCIÉE : 
FR : FR1462287 - déposé le 11/12/2014
WO - EP

Full field, contactless topography 
of nanometric thin films 
with digital colour interferometry

The device that has been developed enables full field, contactless topography of nanometric thin films with 
digital colour interferometry.

Based on a Michelson interferometer arrangement (see figure), the device has two screens that allow the beam 
from the mirror or from the substrate to be interrupted.

The interference of the two waves, generated by their reflection off the thin film and off the substrate (screen 1 
in place, screen 2 lifted), can be modelled according to the index of the film and the substrate (complex or not).

Colour interference is estimated using the model that the LAUM team developed, by studying the laser intensity 
obtained with just the mirror, in each of the sensor’s pixels (screen 1 lifted, screen 2 in place).

The device allows the thickness of transparent or slightly absorbing thin films to be measured (thickness < 
1μm, with 3 Red-Green-Blue wavelengths), placed on a substrate. Easy to use in industry, the device allows for 
contactless measurement that does not need to baseline the sample’s surface.

BENEFITS

   Simple, robust and compact 
experimental device 
Easy to use in industry

   One record and no scan needed to 
measure the thickness of a thin film 
on a large surface

   Full-field measurement (in the 
range of 75 mm²)

   Produces a graph of the thickness 
distribution without a baseline on 
the surface

   Demonstration of measuring a 
thickness of 50nm on polymer films 
placed on silicium

APPLICATIONS

   Physics of materials: defining transparent or slightly 
absorbing thin films 

   Tracking etchings on substrates

   Surface Profilometry

   Biological imaging
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TECHNOLOGY OFFERINGS 

Enumeration of colonial 
and filamentous cyanobacteria software

Cyanobacteria are photosynthetic micro-organisms that are more commonly known as blue algae. Some of 
them are known for their health or environmental benefits (Nostoc for example), but others produce toxins that 
can cause a lot of problems for humans and animals. 

The current methods for the enumeration of filamentous or colonial cyanobacteria are based on qualitative 
measurements (measuring the amount of chlorophyll a) or quantitative measurements (manual enumeration 
with a microscope). The measurements that are based on chlorophyll content are often affected by environmental 
conditions and are therefore difficult to reproduce. Quantitative measures are tedious, imprecise, and even 
unusable in the case of filamentous cyanobacteria.

To remove these limitations, a new software has been created that uses a confocal microscope. The confocal 
microscope allows an image to be taken with a very shallow depth of field (< 1 μm), which is called an “optical 
section”. The total height of a sample that is thicker than 1 μm can therefore be represented, using a series of 
optical sections. 

The latest developments indicate that locating, recognising and extracting the elements that make up a filament 
or a colony is still a very delicate process. This is why the software “FilaCell” has been developed. It has been 
successfully tested on Anabaena (Nostoc) filamentous cyanobacteria, certain types of which produce toxins.

BENEFITS

   Fast, precise measurement

   Environmental and public health benefits

   Industrial benefits

APPLICATIONS

   Environment: monitoring the abundance of 
aquatic micro-organisms (requirement of the 
2000/60/CE European Parliament directive 
from 23 October 2000)

   Biotechnology: controlling the growth of 
cyanobacteria in a production process 
(Aquaculture, phytoculture)

    FURTHER INFORMATION

DEVELOPMENT STAGE: TRL4 - Validation of 
proof of concept

RESEARCH LABORATORY: EA 2160 - MMS

RESEARCH TEAM:  RSBE - Remote Sensing & 
Benthic Ecology

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: IDDN.FR.001.330022.000.S
.P.2016.000.21000 - filed on 09/08/2016
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 TECHNOLOGY OFFERINGS

Light depolarization measurement device 
adapted to real time imaging (with or without 
remote optical fiber sensor)

Polarimetric imaging allows the physical features of a material to be discovered. The principle of active imagers 
is based on lighting up an object using a light wave with a set polarisation state, and then analysing the reflected 
light.
However, current systems can have relatively long acquisition times, transferred measurements can be difficult 
to achieve or both these problems at the same time.

In order to compensate for this, researchers from the Foton Institute have developed a completely new concept 
that uses, not one, but two orthogonal polarisation light waves with slightly offset frequencies to illuminate the 
sample that is to be analysed.

The variation on this orthogonality allows the depolarising power of the object to be measured directly, while 
also allowing the measurement to be carried out in a fraction of μs, even in ns. In addition, because orthogonality 
is not sensitive to disruption caused by fibre optics, the measurement can be transferred and made compatible 
with polarimetric endoscopy.

Today's targeted applications are the biology and medical sectors, the physics of materials and transferred 
physical measurements.
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TECHNOLOGY OFFERINGS 

BENEFITS

   A lot of potential uses in various different 
sectors

   Concept that is different from all the traditional 
approaches

   Simple device, rapid usability in endoscopic 
equipment that is already on the market

   Invention in line with the reality within the field: 
very short measurement time ( << μs), making it 
compatible with endoscopic imaging

APPLICATIONS

   Biomedical: polarimetric endoscopy (explora-
tion & diagnostic use); real-time polarimetric 
microscopy

   Definition of materials: works of art, thin 
films (spectro-polarimetric measurements); 
detecting mechanical defects

   Physical measurements in hostile environments 
measurements, transferred by fibre, of pressure, 
of temperature, etc... 

   Long range polarimetric imaging, spectro-
polarimetric sensitivity, doppler

   Military: decamouflaging, target detection/
identification

   Environmental: remote sensing

    FURTHER INFORMATION

DEVELOPMENT STAGE: TTRL4 - Validation of 
proof of Prototype concept

RESEARCH LABORATORY: UMR 6082 - 
FOTON

RESEARCH TEAM:  Production order team 
- Laser dynamics, high-frequency optics, 
Polarimetry, terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: FR1155527 - filed on 23/06/2011
WO - EP,US
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TECHNOLOGY OFFERINGS 

SLIM LINER - Laser source with high spectral 
purity

Many applications require the use of lasers with narrow optical line width: time and frequency metrology, lidar, 
spectroscopy, atomic clocks... Nevertheless, current sources are still limited to line widths of several hundred 
Hz, and they use complex mechanisms. These sources also struggle to balance a lot of power and a narrow 
optical line width.

This invention is a stabilisation and laser spectral refinement device, using Brillouin re-injection. The proposed 
solution relies on the combined use of a laser, a Brillouin resonator, and a light modulator. This technology 
allows a beam of light with a spectral purity greater than the Hz to be achieved in an extremely robust manner.

    FURTHER INFORMATION

DEVELOPMENT STAGE : Prototype, 
scale-up/pre-industrial, TR6 - demonstration
of prototype

RESEARCH LABORATORY : UMR 6082 - 
FOTON

RESEARCH TEAM :  Production order team
- Laser dynamics, high-frequency optics, 
Polarimetry, terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY : 
FR: FR1655456 - filed on 13/06/2016
WO - CA,CN,EP,JP,US

BENEFITS

   High level of spectral purity (<10Hz)

   Ability to produce different wavelengths (780, 
1550nm)

   Different power levels

   Constantly tunable on various GHz

   Very stable wavelength

   Product can be integrated/built-in 
(compactness)

APPLICATIONS

   Telecom Optics: coherent communication

   Sensors

   Metrology

   Aerospace/defence
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TECHNOLOGY OFFERINGS 

Coherent light source
with high-speed dynamically tunable 
polarisation 

The proposed invention solves the issue of generating partially depolarised coherent beams of light at a degree 
and state of polarisation that is high speed and dynamically tunable.

In fact, this issue arises in sectors that require precise control of light polarisation, as it is an essential aspect 
of many optical and photonic techniques. A polarised beam of light is characterised by its state of polarisation 
(SoP) and its degree of polarisation (DoP). Different types of lasers, which are widely used, provide sources of 
coherent optical radiation that generally emit completely polarised beams (that is, beams that have a DoP that 
is equal to 1). The beam's polarisation state can be controlled and manipulated with traditional techniques. 
Conversely, natural light sources and most artificial light sources are incoherent and completely depolarised.

This new instrument relies on depolarisation in the time sector using a dual-frequency optical source which 
has an adjustable intensity ratio between its two orthogonal polarisation waves, which are slightly offset. 
This invention specifically allows measurements to be carried out at a “multi-scale” degree of illumination 
polarisation, by adjusting the ratio between the parameters of the source and the integration time of the 
photo-detector (light detector). This detector should either be used to detect the beam directly, or to analyse 
the behaviour of a component/sample after it has been transferred by the created beam.

BENEFITS

   Creating a coherent source in a customisable 
state and degree of polarisation

   Simple method with fast measurements

   Versatility, diversity and applicability

APPLICATIONS

   Calibrating polarimeters and cameras for 
astronomy, biology, and all sectors that require 
remote sensing

   Optimising depolarised fibre gyroscopes

   Generating sequences of polarisation states

   Analysing the effects of noise on channels 
within communication systems and quantum 
computing

    FURTHER INFORMATION

DEVELOPMENT STAGE: Prototype, TRL4 - 
Validation of proof of concept

RESEARCH LABORATORY: UMR 6082 - FOTON

RESEARCH TEAM:  Production order team - Laser 
dynamics, high-frequency optics, Polarimetry, 
terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: 
EP: EP17165383.5 - filed on 06/04/2017
WO.P.2016.000.21000 - filed on 09/08/2016
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F2COR: ultra-fast two stage
photon autocorrelator

Solutions that contain freely scattered molecules/particles can be analysed using two existing spectroscopy 
techniques: dynamic light scattering (DLS) or fluorescence correlation spectroscopy (FCS). The sample is 
lit using a laser and the reflected light is detected using a photon counting detector. Within the instrument, 
statistical analysis of the flow of photons relies on calculating the autocorrelation function, which allows the 
precise characteristics of the sample analysed to be recovered.

The aim of the software coding is ultra-fast calculation of the autocorrelation function of the flow of photons 
in real time.

In fact, this version allows real time calculation of the autocorrelation curve and measurements carried out 
in a timely manner. It also allows this curve to be calculated instantly within a time window that can have its 
position and width chosen retrospectively. These functions are carried out without the need to record the flow 
of photons, due to economical management of memory space. This version, in the form of a dll library, is used 
in LabView, utilising a National Instruments event counting acquisition module. It is, therefore, connected to a 
“VI” Labview assembly.

Finally, this version uses “symmetrical normalisation” to sensitively improve the accuracy of the curve for high 
tare values (end of the curve).

BENEFITS

   Faster than existing algorithms

   Not much memory used

APPLICATIONS

   Defining particles (size, distribution, Zeta 
potential, etc.)

   Fluorescence correlation spectroscopy

   Dynamic light scattering

    FURTHER INFORMATION

DEVELOPMENT STAGE: Prototype TR6 - 
Demonstration of prototype

RESEARCH LABORATORY: UMR 6251 - IPR

RESEARCH TEAM:  Production order team - Laser 
dynamics, high-frequency optics, Polarimetry, 
terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: IDDN.FR.001.090032.001.S.P.2014.000.31230 
- filed on 10/02/2015
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TECHNOLOGY OFFERINGS 

Fast, early diagnosis of pulmonary infection

Over-use of antibiotics is a public health problem that leads to the phenomenon of antibiotic resistance, one of 
the major global health threats of the next decade. 

Reducing unnecessary antibiotic prescriptions is the most effective method of avoiding bacterial resistance 
(public benefit), but also of reducing the secondary effects that have been observed in patients (individual 
benefit). This project aims to develop a sensitive, specific, fast and automated method of diagnosis, in order to 
better deal with patients who may have a pulmonary infection.

This innovation relies on an in vitro method that allows the stage of infection to be diagnosed using a blood test 
(dosage of Polymorphonuclear Neutrophils or white blood cells). The technology developed by the research 
team uses the autofluorescence of the immune system’s specific cells to diagnose the presence of bacteria 
and/or viruses in the at-risk patient.

Observing fluorescence is innovative, as it allows the presence of cells to be detected in the biological fluids, 
whether they have been activated by the infection or not, and the metabolic activation of the neutrophils to 
be determined, in order to bring real added value when compared with existing techniques. In addition, this 
technique complements the current practices of health professionals.

    FURTHER INFORMATION

DEVELOPMENT STAGE: real-life proof of concept

RESEARCH LABORATORY: EA 3826 

RESEARCH TEAM:  Focus 1: Role of natural 
immunity in a bacteria infection

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: FR1152356 - filed on 22/03/2011
WO - AU,CA,CH,DE,DK,EP,ES,FR,GB,HK,IT,JP,NL,US

BENEFITS

   Fast, reliable and cheap diagnosis, that can be 
used routinely, based on the measurement of 
the autofluorescence of the PMNs

   Assessment of the immune system’s activation 
at the infection site.

   One single automated application for all 
respiratory samples without needing to take 
additional biological samples.

   Possibility of using this technique in bacterial 
analysis of respiratory fluids without a specific 
prescription

APPLICATIONS

   Nosocomial infections

   Pulmonary infections
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Instant quadrature optical
demodulation for full-field imaging

This invention deals with the problem of the demodulation of (full-field) images using radio and microwave 
frequencies, meaning the simultaneous demodulation of signals that are time modulated and spread out in 
images that are derived from the acquisition of spatially resolved electromagnetic fields at any high frequency 
(visible, infrared, UV, Thz, etc.). This is an important issue in a variety of sectors, for example, target location 
and monitoring using modulated light sources in circumstances where there is low or reduced visibility. In fact, 
demodulating high frequency signals is useful for recovering low level integrated signals (ballistic photon) in 
a noisy/bright environment, by limiting the detection sensitivity to a particular narrow spectral region and 
therefore filtering out all of the undesirable components from the spectrum.

This invention solves this issue of imaging demodulation and quadrature demodulation of high frequency 
optical signals, using a purely optical approach that can be operated in real time.

This invention proposes simultaneous detection of optical sources that are modulated at a very high frequency 
(up to about 10 GHz) and distributed within an image, using a single signal as an electronic baseline to the specific 
frequency, that is not necessarily synchronised in phase with the source to be detected. This performance is 
obtained using “quadrature” by optical means and without the need for electronic phase shifting. In addition, it 
can be adapted for use with a standard imaging detector (camera).

    FURTHER INFORMATION

DEVELOPMENT STAGE: Prototype
TRL3 Research of proof of concept

RESEARCH LABORATORY: UMR 6251 - FOTON

RESEARCH TEAM:  Production order team - Laser 
dynamics, high-frequency optics, Polarimetry, 
terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: 
WO: PCT/FR2016/051086 - filed on 04/05/2016 
- EP

BENEFITS

   Recovering a low level signal in a noisy or 
disrupted environment

   Product to be added to a camera

APPLICATIONS

   Transport

   Sectors that use 3D multimedia

   Robotics

   Biomedical imaging
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Ultra stable, phase-locked and tunable
THz oscillator

Generating and controlling Thz waves is a sector that is currently attracting renewed interest, due to advances 
in micro-electronics, as well as ultra-short optics. The relevant Thz waves cover all of the electro-magnetic 
spectrum, including microwaves and far infra-red. This part of the electro-magnetic spectrum has, until 
recently, not been explored much, given the technical difficulties involved, particularly when generating THZ 
waves that are very spectrally pure and that are at an completely stable frequency.

This invention relies on a combination of a dual-frequency Thz laser, an amplitude modulation device or an 
optical phase device whose transfer function is non-linear, and a traditional optoelectronic phase lock loop 
(OPLL), meaning it operates in the radio-frequency or microwave sector.

    FURTHER INFORMATION

DEVELOPMENT STAGE: TTRL4 - Validation of 
proof of Prototype concept

RESEARCH LABORATORY: UMR 6082 - 
FOTON

RESEARCH TEAM:  Production order team 
- Laser dynamics, high-frequency optics, 
Polarimetry, terahertz, imaging

ASSOCIATED INTELLECTUAL PROPERTY: 
FR: FR1054281 - filed on 02/06/2010
WO - DE,EP,FR,GB,US

BENEFITS

   Very stable (in the range of Hz on the current 
prototype, can be perfected)

   Can be tuned to a wide range of Thz frequencies

   Lots of possible applications

APPLICATIONS

   Imaging

   Thz spectroscopy in: Health/Biology (Protein 
studies, DNA studies, defining cancerous cells...) 
Materials (Definition, quality control) Security 
(Detecting explosives, carrying firearms, seeing 
through clothes...)
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TECHNOLOGY 
PLATFORMS

Platforms are structures which make the equipment and skills of higher education institutes 
available to companies. In this way, companies can access excellent material and high added 
value human skills, or a turnkey service. 

These platforms enable the resources of universities to be pooled with those of companies.

SATT Ouest Valorisation offers innovative resources from over 60 platforms. Its aim is to 
increase the reach of platforms by professionalising their commercial roll-out.

See below for the expert platforms in the photonics sector.

FOCUS FOTON INSTITUTE

A cluster of academic excellence in photonics 
for information technologies, the Foton Institute 
“Optical Functions for Digital 
Technologies” is a mixed research 
unit that brings together CNRS 
(principally attached to INSIS, 
and secondarily to INP and INC), 
UR1 (Enssat, Lannion IUT and UFR 
SPM) and INSA in Rennes.
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TECHNOLOGY PLATFORMS  

CCLO
LANNION JOINT OPTICAL CENTRE 

The Lannion Joint Optical Centre (CCLO) is a technological research platform that produces and defines 
integrated optical circuits.
It supports research projects that are investigating emerging materials for photonics and the development of 
different optical circuits.

AREAS OF EXPERTISE

   Technological processes

• Component manufacture: waveguides (ribbon, spiral, buried), passive components (splitters, couplers, 
Mach-Zehnder interferometer, tapers), micro-resonators (ring or racetrack, disk on a pedestal)

• UV photolithography 

• Wet or dry etching 

• Thermal treatment (high temperature: 1200°C) in O2, N2

   Making thin films

• Application of metallic thin films, insulating and semi-conducting

• Photopolymerisation under UV 

• Creating porous films (Si or SiO2)

   Definition of materials 

• Imaging using optical microscopy and electronic scanning microscopy 

• Measurement of the thickness of thin films

   Optical definitions

• Spectrometry within visible ranges, near IR and medium IR

• Raman spectroscopic measurements 

• Refraction index measurement
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NANORENNES

The NanoRennes platform was created out of the desire of CNRS [the National Research Centre] to share 
equipment for micro-nanomanufacturing. This platform is made up of two laboratories, DMM-IETR (Micro-
electronic & Microsensor Department-Rennes Electronic and Telecommunication Institute) and FOTON–
INSA (Optical Functions for Digital Technologies-National Applied Sciences Institute) in Rennes sharing their 
technological and human means.
Nano-Rennes’ aims are, therefore, to provide nano-micromanufacturing services, supporting academic and 
industrial laboratories on a regional and a national level, as well as the Renatech network’s platforms, in line 
with their skills and knowledge.

AREAS OF EXPERTISE

   Microtechnology for producing sensors (MEMS, biochemical)

   Growth of quantum nanostructures (quantum wells, wires and boxes)

   Growth and processing of low temperature silicum compounds (TFT and MEMs applications)

   Photonic microtechnology (lasers, micro-cavities, VCSELs, solar cells)

    Heterogenous and/or homogenous integration of the optoelectronic and microelectronic industries 
(heteroepitaxy of compounds III-V on Si, transfer by bonding on Si)
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TECHNOLOGY PLATFORMS  

PERSYST

PERSYST (http://persyst.foton.cnrs.fr/) is a platform of the Foton Institute providing expertise and technical 
facilities for the evaluation of high-speed optical communication devices and systems. State-of-the-art 
equipment is available for the characterization of high-speed optical communication systems, subsystems 
and devices, ranging from photonic integrated circuits to optical fiber transmission links.

AREAS OF EXPERTISE

 Tests of novel devices for optical communications and signal processing. This includes for instance 
semiconductor lasers, modulators, optical filters, nonlinear waveguide devices etc. We can work on packaged 
devices, but are also highly skilled at handling, coupling and probing unpackaged optical chips. 

Typical tests include : static optical or electro-optical response measurements, small signal measurements, 
large signal measurements with digital or analogue signals, noise measurements including relative intensity 
noise, phase and frequency noise.

      Tests of subsystems and optical links. Beyond devices testing, we are fully equipped to perform subsystem 
and link characterization, as typically assessed by bit-error-rate and power / optical signal-to-noise ratio 
penalty measurements. 

Typical tests include : generation of a wide range of optical signals, including modulation formats such as 
OOK, BPSK, QPSK, 16QAM, 4PAM, OFDM etc. at symbol rates up to 50 Gbaud, detection of the aforementioned 
formats, either using direct detection, interferometric detection or coherent detection, real-time bit-error-
rate testing at symbol rates up to 50 Gbaud, transmission lines consisting of various types of transmission 
fibers (SSMF, DSF, NZDSF), dispersion compensating fibers (DCFs), optical amplifiers (EDFAs, Raman).



30 - Photonics thematic dossier

PHOTONICS BRETAGNE

The Photonics Bretagne technological platform specialises in the development of optical components (fibres, 
sensors, lasers) for all applications: scientific, telecoms, defence, health, factories, sea, agri-food, etc...
Under the brand name Perfos®, they are devising, developing, producing and marketing specialist fibre optics 
(microstructured fibre optics) as well as various preforms, capillaries, tapers and fibre components. They are 
also actively working in the biophotonics sector.
Photonics Bretagne, certified as a Technological Resources Centre, also provides studies for innovative SMEs 
that wish to develop photonics-based systems: bibliographical research, market research, feasibility studies...

   Modelling, Defining and Technical Studies
Designing and modelling fibre optics guide properties
• Guided modes’ effective profiles and indices
• Loss of confinement and loss of curvature in 

guided modes
• Birefringence in the heart
• Propagation of light in fibre optics
Characterisation
• Mode LP11 cut-off wavelength, mode diameter, 

digital opening
• Measurement of losses in the range 400 nm – 

3400 nm
• Chromatic dispersion
• Refraction index profile, analysis and optimisation 

of splicing
• Detailed analysis of the constraints within a fibre
Technical study and consulting
• Expert knowledge of laser technologies and 

sensors
• Bibliographical research
• Feasibility study, producing proof of concept

   Manufacturing specialist fibre optics and 
components (PERFOS® brand)

Microstructured fibres
• Nonlinear fibre
• Hollow core fibre
• Suspended core fibre
• Infinite single mode fibre
• Polarisation maintaining fibre
• Fibre for a supercontinuum source
• “Airclad” fibre
Multi-core and low single mode fibres
Doped fibres and preforms (GeO2, SiF4, B2O3, 
Al2O3, Er, Yb, Tm…)
Tapers, combiners, couplers
Customised capillaries and bars (pure or doped 
silica)
Biophotonic engineering
• Feasibility study, producing proof of concept in a 

laboratory
• Optical qualification: spectroscopy (UV, VIS-IR, 

Raman..)
• Industrial and technological transfer

AREAS OF EXPERTISE

 TECHNOLOGY PLATFORMS 
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TECHNOLOGY PLATFORMS  

   3rd generation photovoltaics, solar combustion 
and OLEDs: design, creation, definition, 
modelling

• Organic PV 
• Dye-sensitised cells 
• Cells with an intermediate gap  
• OLEDs 
• Theoretical predictive molecular spectroscopy 

and modelling

   Sensors and molecular probes for health and 
environment

• Functional surfaces for detecting biological 
entities (proteins, pathogenic agents) using 
optics

• Assembled thin films for detecting metabolites 
and predicting oxidative processes 

• Supramolecular immobilised assemblies for 
detecting pollutants and metallic ions 

• Medical imaging, dynamic phototherapy

   Structured nanosystems for optical transport 
and storage of information

• Hybrid photoluminescent nanomaterials 
• Hybrid photoswitchable nanomaterials 
• Self-organised molecular nanomaterials for 

photonics

LUMOMAT

RFI LUMOMAT (Light Molecules Matter) is supported by 2 chemical laboratories in the Loire (MOLTECH-Anjou 
(Angers), CEISAM (Nantes)), this project also includes teams of researchers from 5 other laboratories in the 
Pays de la Loire region (IMMM (Le Mans), IMN et CRCNA (Nantes), GEPEA (La Roche/Yon), LPhiA (Angers)). 
The partners are developing, defining or studying new integrable organic molecules as electro- or photo-active 
materials in components. LUMOMAT provides three main types of application which covers the complete chain 
from molecule to component: energy, health and environment, information storage.      

AREAS OF EXPERTISE
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SATT Ouest Valorisation 
Offering companies innovative resources resulting from public research

 OUEST VALORISATION, WHO WE ARE ?

TECHNOLOGIES &
RESSOURCES MARINES

CHIMIE & MATÉRIAUX

BIO & SANTÉ
NUMÉRIQUE & USAGES

publique
Recherche 

mArchés

GRANDS
GROUPES PME

ETI

START-UP

ET ORGANISMES
26 ÉTABLISSEMENTS

+ DE 160 UNITÉS
DE RECHERCHE

+ DE 60 PLATES-FORMES

+ de

INVESTISSEURS / VC

7 200 CHERCHEURS

INDUSTRIE
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TRANSFERRING TESTED TECHNOLOGY & CUTTING-EDGE EXPERTISE 

SATT Ouest Valorisation offers protected, fully developed and approved technology as a result of huge 
investments in R&D in order to strengthen the technological leadership of companies.
The SATT team provides solid answers to the R&D and innovation requirements of companies. It facilitates 
access to laboratories and simplifies the negotiation of contracts.

FACILITATING PUBLIC-PRIVATE RELATIONS

SATT Ouest Valorisation strengthens and diversifies industrial co-operation methods to enable companies to 
access the technology, skills and scientific equipment of public research laboratories more quickly.
The team builds R&D programmes in order for companies to move from the results of research to the encouraging 
pre-industrial prototype phase, and to enable them to gain a competitive advantage.

IDENTIFYING AND PROTECTING RESEARCH RESULTS

SATT Ouest Valorisation identifies projects with strong innovative potential, assesses them and works with the 
researchers to develop the best strategy for protecting and promoting them.
The SATT team assists the researchers on a daily basis, develops company portfolios of industrial property and 
broadens the socio-economic impact of the research carried out.
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VISIT US AT: 
www.ouest-valorisation.fr

Your SATT Ouest Valorisation contacts : 

Zakaria Guelilia
Technology transfer officer
SATT Ouest Valorisation 
zakaria.guelilia@ouest-valorisation.fr
Tel : +33 (0)2 99 87 56 09

Cédric Letort
Sales manager
SATT Ouest Valorisation 
cedric.letort@ouest-valorisation.fr
Tel: +33 (0)7 62 84 04 50


