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PUBLICSUMMARY

Funded by the Excellence Initiative of the University of Bordeaux, LAPHIA (Laser and Photonics in Aquitaine) boosts
research through collective site projects, drawing on the excellence of materials science and physics teams. LAPHIA gathers
22 research teams with around 120 Researchers and Professors.

During the 1*" period of exercise, our work allowed to federate the entire scientific community through interdisciplinary
projects in the field of lasers and photonics that contributed to raise the international profile and excellence of Bordeaux
research. Considered as “the pillars” of the scientific program, 4 collaborative projects have been launched and have
strengthened interactions between researchers of the photonic cluster. In addition of these 4 collaborative projects, 30
other projects (all typologies) have been selected to boost the excellence of the research. With an average of 210
publications per year (international peer-reviewed journals), we can note an increase of the publication quality between
2013 (8 publications with an IF > 10) and 2014 (16 publications with an IF > 10). Pro active, the Board pushed the
implementation of a new research thematic on “multi material fibers” thanks to the recruitment of S.Danto (before at
MIT, now Post doc international IdEx at ICMCB), the results are promising: one ANR obtained (retour chercheur), 2
patents in progress, 1 publication in the high level journal “Advanced Optical Material”.

In strong partnerships with industrials, laboratories, Aquitaine Science Transfer (AST), the Competitiveness Cluster Route
des Lasers and international partners, we succeeded in initiating an efficient area for collaborations in research but also in
innovation - technology transfer and education.

We implemented a strategy to boost technologic transfer through the passport projects. We combined our strengths with
AST and the Competitiveness Cluster Route des Lasers to ensure research meets the requirements of the industrial world.
Up to now, we supported 5 passport projects (60% of them have a socio-economic partner included in their consortium; 2
of them are pursuing thanks to a maturation funding from AST (FOCI and PROXMI) and 2 patents have been issued). In
parallel of this program, the risky project “GigaPico” obtained a common laboratory with the company ALS (LabCom) and
allowed to launch the start up “Irisiome”. We also helped entrepreneurs to launch their start-up: as an example, after 2
work experiences within Swinburne University in Australia and Politecnico di Milano in Italy, A.Dubrouil has been recruited
by the cluster in the framework of the risky project “AttoFlower”, he’s now creating a start-up “FemtoEasy” in ultrafast
instrumentation thanks to several supports.

The main achievements in Education are at the international level, with educational networks that enhance the exchanges
for students and the Bordeaux attractiveness (1 SPIE student chapter has been created (4e in France) / 1 “ETN — Fun
Glass” is in progress). Thanks to our education call, we recruited 17 interns (71% of them are international and have been
recruited directly abroad) and we strongly encouraged student exchanges with our main international partners: 13
mobility grants awarded (co-tutelle PhD/ Master). At the local level, new Master programs are under construction and it
will be a good opportunity for LAPHIA to increase the visibility of education in photonics in Bordeaux.

Through a proactive action, we developed an efficient activity of promotion of international networking: 1 International
Laboratory Associated “LUMACQ” with Laval University and INRS has been created, a R&D Center with Yonsei University
and LG Innoteck is in progress. We also increased our involvement and participation in international networks such as
Photonics 21 (L.Canioni belongs to the Board of Stakeholders) and SPIE (Photonics West). As attractiveness is one of our
priorities, we succeeded in recruiting international talents within the LAPHIA projects: up to now, 40 recruitments (9 PhD,
28 Post doc and 3 research engineers) have been done and 76 % of them have an international nationality.

The annual LAPHIA symposium is a key-structuring event for the dissemination of knowledge (up to now, 3 symposia with
57 talks, 91 posters and an average of 150 attendees per symposium). In addition, 29 LAPHIA seminars have been
organized. We also worked on different communication actions to a large audience in close interaction with Science
Philosophy Humanity laboratory and Bordeaux Montaigne University. Common actions have been reinforced during the
International Year of Light (1 photo contest, 1 exhibition with CNAM, 3 large audience conferences...).

Please refer to appendix H for the performance indicators and appendix J for the list of publications (RICL).




1. PROGRESS OF THE PROJECT

Governance
The governance of LAPHIA guarantees a smooth operation and is exercised in 4 committees:

- Board of Directors: around 100 meetings since the launch of the Cluster. Consisting of a director (L.Canioni),
a deputy director in charge of training (E.Fargin), a deputy director in charge of transfer (P.Bouyer) and a
deputy-director in charge of research (P.Balcou). This Board is the executive committee. Pro active, the
Board proposes new research areas, seeks for new collaborations and makes new links between laboratories
in partnership with local state and economic development organizations. Therefore several projects that will
be presented in this report have been initiated and/or boosted by the Direction. The members take all the
operational decisions, determines which project is selected (after the evaluation of the external experts and
members of the Scientific Council) and redefines when necessary the schedule and budget of the LAPHIA
program as it evolves.

- Scientific Council: 12 meetings since the launch of the Cluster. Consisting of 15 members: 14 local
researchers belong to the 11 laboratory partners and 1 representative from Competitiveness Cluster Route
des Lasers. The council issues a scientific opinion on programme activities and projects received in the
framework of the LAPHIA research call and monitors these.

- Strategic Committee: 2 meetings since the launch of the Cluster (Sept. 2014 and Nov. 2015%). Consisting of 7
high-level national and international researchers from all LAPHIA fields. It gathers once per year and its role
is to assess strategy for research, training & technology transfer and to provide expertise on current and
future activities.

- As LAPHIA belongs to the IdEx program, the 4™ committee is “Conseil de gestion”: which gathers
representatives of research establishments involved in IdEx program to decide on strategic issues and
objectives, allocate the adequate level of resources, thereby defining a unique overall research policy, with
full coherence both at the regional and national scales.

A manager (AL.Bué) has been hired in March 2013 (half-time with the Cluster CPU from March 2013 to December
2014 and full-time since January 2015). Two people (R.Collas, S.Da Silva Reis) from the MIA department help for the
budget and the LAPHIA expenses (shared service facilities with the IdEx program).

Given the dynamism and the actions launched to boost the Education program of LAPHIA, we have created an
education committee composed of E.Fargin (Deputy Director - Education), V.Jubera (chemistry), E.d’Humiéres
(physics), MB.Vieules (manager - IdEx education platform in photonics and laser). To help for the program of the
seminars and annual symposium (invited speakers, scientific thematics...), we have set up a seminar committee
composed of 6 researchers from different labs (JC.Delagnes from CELIA, N.MC Clenaghan from ISM, Y.Petit from
ICMCB-CELIA, T.Cardinal from ICMCB, M.Dussauze from ISM and JB.Trebbia from LP2N).

Since the launch of the Cluster, we have initiated meetings with the directors of the labs, Région Aquitaine,
institutional representatives (CEA; Bordeaux University: S&T department, S&T College, ECA, innovation...), local
actors (Competitiveness Cluster Route des Lasers, AST...).

Two adjustments in regard of the initial project: > In 2014, following a recommendation from the “Conseil de
Gestion” IdEx, it has been decided to divide the Scientific Council (local members and external members) and create
a unique external committee called “Strategic Committee” composed of national and international experts in the
domain. Therefore, since 2014, the scientific council is composed of researchers from the Bordeaux site and the
strategic committee from external experts. > In 2014, F.Hannachi (CENBG) has sent her resignation from the
scientific council to the LAPHIA Direction (her research activities are no longer aligned with the initial statement).

Our Quality Management System (QMS) is based on democratic and transparency values. Regarding our selection
process: a research call website has been created, 23 national/international reviewers have been solicited for the
evaluation of the applications from 70 experts registered in our database. Different documents have been written
(description call, rules, evaluation form...).

1 The Strategic Commitee report 2015 is presented in appendix D.



The follow-up phase of the selected projects is also mandatory. We give importance on final reports, presentations
in front of the members of the scientific council and during the symposium, regular meetings with the PI, redaction
of different documents (like timeline guidelines, HR rules...).

About our management, we try to analyse and anticipate the dysfunctions. As examples: centralisation of the
LAPHIA credits, redaction of guidelines related to the expenses and eligibility, improvement of the seminars impact /
HR process... Therefore we have initiated several meetings with different offices (accounting, HR, labs...). We also
optimized all the meetings in preparing them before and/or to work by emails often as possible for reactivity and
time saving. We pledge to deliver reports and final decisions.

To improve: > In order to anticipate some breaking results and/or major bottleneck which can occur in a project, we
would like to increase the interactions between the Pl and the Board of Directors: it is a way to create a friendly and
confortable research environment and to be reactive. > IdEx develops its own programs and policy; we need to
discuss more about the schedule objectives of their calls (example: PhD with LIA Canada) in order to have a perfect
match, to avoid redundancies and to share our best practices. > We have to send the final reports of the projects to
Directors of labs (to inform and to give more visibility).

Research

The scientific objective is to address few of the most important challenges facing photonics: integrated molecular
architectures, nanoscale plasmonic devices, high power laser technologies and applications to laser/matter
interactions, by bringing together a multidisciplinary consortium of scientists - some of them world renown - thereby
reaching critical levels and allowing to address societal expectations, especially in the fields of energy, health, and
economic development. Therefore, the research program of LAPHIA is focused on three areas where many actors on
the Bordeaux site already acknowledge a high level of expertise, with the ambition to keep and expand the site’s
world- wide leadership in these fields. The subjects addressed in priority since the starting of the Cluster:

> Emerging photonics and materials. Molecular sciences, coupled to plasmonics and surface functionalization
will be the central elements of high potential applications.

> Innovating imaging, directed either to super-resolution imaging methods, both for health sciences, but also
for materials, systems, up to the large scale investigation of gravitation fields.

> Lasers and high-energy physics. Among the strategic objectives are the successful implementation of
experiments on the LMJ/Petal lasers for fusion energy, laboratory astrophysics and nuclear physics, high
average power laser developments for medicine and processes, and the use of the novel X-ray sources.

The strategic objective is to make Bordeaux one of the foremost research centers in Europe in the field of Lasers &
Photonics. The Cluster research strategy is mainly based on 3 tools/typologies of projects described in the initial
project:

» Collaborative projects. These illustrate research through their large scale, associated several research
groups, and focus, targeting projects of strategic importance within the field of the cluster strategy and
having the potential for making significant scientific impact leading to social, economic or other societal
benefit. These projects are a core-structuring tool of the cluster. 4 collaborative projects have been
supported since the launch of the Cluster. As an example, INPHOTARCH (Integrated Photonic Architectures)
is a collaborative project involving around 25 researchers from 4 laboratories that brings together leading-
edge skills in optics, lasers and materials chemistry. LAPHIA impacts: To increase and strengthen the
collaborations between teams’; to trigger a pulling effect, allowing to bringing new teams into the excellence
perimeter of LAPHIA.

» Risky projects. The main idea is to promote potential new breakthrough ideas, with high risk but also high
possible pay-off. They will be envisaged as start-up funds for more ambitious research projects, possibly to
be submitted later either to the Cluster Call for strategic & collaborative projects, and/or national or
international funding calls. 15 risky projects have been selected since the launch of the Cluster. LAPHIA

2 The team-interactions are presented in appendix B.



impacts: to create the conditions to allow bright new ideas to emerge and bloom; to stimulate cooperations
to achieve a critical mass in our specific research areas.

*LAPHIA success story*

As an example, INDIMONE risky project allowed to Brahim Lounis team’s to perform world premieres: i) the
implementation of a magneto-optical microscope for imaging the Abrikosov vortex in niobium (type Il
superconductor) with excellent optical contrast. ii) a novel method of de-trapping of the vortex with temperature
gradients induced by a focused laser beam has been developed. The aim was to control the position of vortices in the
vicinity of preselected individual molecule. Experimental data were obtained on the local variations of the electric
field probed by optical resonance in a single molecule near a Meissner border in an indium film. One publication
within “Nature Photonics” and one “ANR” project selected.

> Research mobility projects. The aim is to enhance researcher mobility, both incoming and out-going. These
funds are meant to facilitate the international exchanges between research teams from the Cluster and
international researchers in foreign universities. Researchers, post-doc fellows as well as PhD students can
apply. 4 research mobility projects have been selected. LAPHIA impacts: to enhance the international
visibility and attractiveness of the Cluster and the University of Bordeaux as a whole.

Key figures: These tools are proposed in the framework of annual call for proposals. Since the launch of the Cluster,
6 research and valorization calls have been organized and 74 applications have been received (all typologies). Our
global success rate is 39 % (there is a fierce competition for the risky projects with a success rate of 29 %).

In parallel of these calls, 5 other projects have been supported by the Board to have a leverage effect on the site:

> 3 InterlabEx projects: “MULTIMAT” between LabEx LascarBx and the Cluster LAPHIA: the objective is to design and
validate multi physics experiments based on the implementation of non-invasive testing system at multi-scale level
to preserve the decorative caves. “HOBIT” between Clusters CPU and LAPHIA: the objective is to create a Hybrid
Optical Bench mixing augmented reality and a real simulator for Innovative Teaching. “NANO2BRAIN” between the
LabEx BRAIN & the Cluster LAPHIA: the objective is to decrypt brain pathophysiology using innovative optical
nanoprobes as extra cellular space probing.

> Project “MIGAphys” is a research project linked to the EquipEx MIGA (Physics Beyond MIGA). The objective is
twofold: the development of a new generation of ultra-stable lasers and / or high power in the visible and infrared
for coherent manipulation of atoms and the reconstruction of mass distributions and their variation with the
recorded signals from the antenna (consortium: LP2N, CELIA, LABCOM STARLIGHT, GEOAZUR, IPRA).

> Project “Multi material fibers”: Taking full profit of the locale, fertile scientific ecosystem, LAPHIA implements a
fiber-drawing capability and a dedicated line of research at the University of Bordeaux to develop innovative solution
for the shaping and functionalization of hybrid fiber devices. S.Danto has been selected for an “IdEx Post-Doctoral
Fellowship” hosted by LAPHIA under mentoring of Prof. Canioni (a scientific program expected to attract high-profile
candidates to bring an innovative insight into a strategic on-site research topic). The LAPHIA impacts are multiple:
ANR “Acceuil Chercheur Haut Niveau” awarded to Y.Ledemi (2015); Grant ANR@Raction 2014 “Hosting high-level
researcher” awarded to Dr. Danto (36 months); scientific outcome (to date) 1 publication / 3 patents in preparation;
consulting Launching of the study “A platform for photonics materials in Bordeaux” with the group ERDYN;
International Launching of the project “Laboratoire International Associé” between the Laval university, INRS -
Québec and the University of Bordeaux.

Education

The educational objective is to set up a completely integrated Graduate program, in photonics that will blend
education with high technology and a structured research experience. This interdisciplinary program will also
provide the label of an International Graduate School. The strategic long-term objectives are to:

- Increase the attractiveness, making the Bordeaux a major international center in Lasers and Photonics. This
implies the implementation an ambitious international policy, with income and outcome mobility actions
directed both to students and teachers;

- Reach maximum rates for graduate awards and professional insertion. Two key tools are considered: i) offer
students an opportunity to gain both a degree in management and a Ph.D. in Photonics; ii) Optimize the




reactivity to the new trends in the field at large, and to the needs expressed by industry.

It should be noticed that Bordeaux University operated fusion of the different universities located in Bordeaux and all
the services were reorganized in January 2014. As a consequence, many administrative processes were reported later.
According to the new functioning rules of the Bordeaux University it was not possible to set up a complete vertically
integrated programme, for a future International Graduate School in photonics. Research and Education have been
effectively attributed to separated administrations: Colleges of Formation, Doctoral Schools and for the research:
department of Science and Technology. From beginning of 2015 the future Master programs are under construction
for the new accreditation for September 2016 prohibiting new project for international Master in collaboration with a
foreign University.

The University of Bordeaux and schools are a breeding ground for future research. LAPHIA goes hand in hand with
the actors of training in physics and chemistry at the University of Bordeaux, in order to extend the innovation effort
of the laser and photonics sector. To open up training to an international audience, LAPHIA offers mobility
opportunities to partner universities. Our aim is to boost and give more visibility on the different education
programs proposed by the university in laser and photonics (Master Physics/chemistry, ED SPI). At the university, we
don’t have any specific academic curses devoted to photonics and laser but we have different specializations, which
have been set up specifically for photonics. Therefore it is great importance to clarify, simplify and promote the
education offer concerning photonics.

Several actions at different levels have been set up to reinforce the photonics and laser education area:

» Master programs: LAPHIA was concerned by different Master tracks already existing in the University of
Bordeaux according to the last accredited official program: Master of Physics (~22-23 students/year, a few
students from 10GS attended classes in 2014-2015), Master National “Fusion” (~3 students/year); Master of
Chemistry CPCM (Chemistry and Physico-Chemistry of Materials)(~14 students/year); Master International
“MILMI “(only 1 US University of Central Florida student in 2012-2013). This MILMI program stopped in 2013
due to drastic differences between Master degree requisites and financial conditions between the French
and American Education systems. Within this context some implementations have been specific to LAPHIA:
the long-distance teaching successfully experimented by Pr. Kathleen Richardson and Pr. M. Richardson as a
live visioconference given to UB and UCF USA students together; courses available on Moodle, the online
course platform of the University of Bordeaux (Photonics: V.Jubera, Glass materials: K.Richardson,
Electrodynamics: E.D’Humiéres); the last MILMI summer school hold in Bordeaux in September 2013 on
“Entrepreneurship in Photonics” which was offered to all Master and PhD students involved in LAPHIA
research. The fact is that only 1-3 Master students/year will begin PhD thesis in Bordeaux on LAPHIA
research axis. This shows the necessity to offer more national and international visibility and attractiveness
to Photonics in the future accredited formations proposed by Bordeaux University. The LAPHIA Education
team thus actively participated to the elaboration of the future Master accreditation and assumed
responsibilities of specific routes largely opened to international with better visibility in Photonics. The
LAPHIA involvement is found in the following programs: Master of Physics, International M2 LMN route
(Lasers, Material, Nanosciences) or NPU route (Nucleus, Plasmas, Astrophysics): courses in English
language (Lasers, Nonlinear Optics, Ultra-short waves), (Biophotonics & bio-imaging) for LMN and (Plasmas
& radiation Physics) and (Instrumentation) for NPU; Master of Chemistry, M2 PCCP International route:
courses in English language (laser and imaging) and (Functional Materials). Other courses can be given in
English language depending on the audience of foreign students, intensive English language training during
M1&M?2 is delivered and a 3 months or 6 months lab internship can be done abroad in M1 or M2
respectively. Vocational, Entrepreneurship, Innovation and Communication Training are included in the
programs. Supports for Master courses linked to LAPHIA are expected to be available on Moodle. Third year
Engineering Schools Agreements for the validation of the UB Master degree are in progress for I0GS (15-20
students expected each M2 year from 2016) and are under discussion with IPB from March 2015.

> PhD programs: one of our priorities is to give more visibility at an international level in increasing the
number of co-tutelles (up to now, 6 co-tutelles with Laval University; 1 with INRS; 1 with Yonsei University).
We also increased the integration of students into the workplace through invitations of PhD students to the
summer school MILMI “Entrepreneurship” in Sept.2013 and from 2014 collaboration with ECA to propose
our PhD students the one week summer school “Entrepreneurship”. We strengthened the implication of

students to the quality of education and work skills thanks to the creation of the SPIE student chapter in
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optics in April 2015 (in collaborations with Doctoral Schools CS). This campus organization federates a group
of students studying optics & photonics (master and PhD) to support the professional development of its
members. It is a volunteer organization that receives funding and support from SPIE to organize local and
international events. The chapter benefits are to connect with optics & photonics students from other
countries, to share knowledge, to build team and professional skills, to connect with the international optics
& photonics community. The students can also apply for mobility scholarships (one per year is offered to a
member to attend the leadership workshop in San Diego or Munich). From April to Dec. 2015, 15 PhD
students from different laboratories of Bordeaux are involved. They will now promote the chapter to Master
students from Bordeaux University and I0OGS. We also enlarge international European attraction in
submitting a European Training Network (ETN) “LASE2020” in 2014 (not selected), the project will be
therefore resubmitted in 2016 (“Fun Glass”).

> Synthesis - international agreements: To open the way for new international partnerships, specific
agreements have been signed with Universities of Laval in Canada and Yonsei in South-Korea. For Laval
University: i) « Entente pour la collaboration dans le domaine de I'optique, photonique et laser » in Dec.
2013, ii) « Entente portant organisation des programmes d'enseignement en maitrise chimie avec mémoire
et en master mention chimie » - May 2014, iii) « Protocole CREPUQ » allowing validation of both Master and
Maitrise diploma — Sept. 2015 for M.Chazot (registered in Master of Chemistry in UB and in Maitrise de
chimie in U.Laval). With Yonsei University: i) “Accord de collaboration académique” validated by the French
Higher Education Ministry (for student exchange programs) and signed between both universities in order to
set up codiplomation in 2013, ii) Délivrance de I"autorisation de soutenir la thése en cotutelle de MOK JIN
MYOUNG - Dec. 2014, iii) Memorandum of Understanding (MoU) — 2015 (in progress), iiii) agreement on
academic and research affairs between Yonsei-LGIT R&D Center and LAPHIA-Bordeaux Univ. (2015 — in
progress).

> Events related to the education program: Since the start of the cluster, we have initiated different
events such as « Café de I’entreprenariat » with ECA (May 13, 2014; around 20 attendees). In the framework
of the annual symposium, students and Post doc have presented posters (in total 91 posters have been
presented during the 3 symposia; 11 best poster prizes have been awarded) and have prepared a synthesis
(2 min.) of their research works for the “flash presentations”. They also attended a round table with
industrials to share the visions on training, research and innovation in laser and photonics. In Sept. 2014, a
“Pint of LAPHIA” (inspired by Pint of Science) was organized by a junior committee to present different
scientific applications in an accessible discourse for Master students of the University of Bordeaux. The
Student chapter in optics has organized 3 InterLab events and have actively participated to the “Open Days”
of Institut d’Optique d’Aquitaine (presentations such as “ma these en 180 secondes”, hologram stands...) for
large public and teenagers. We have initiated 2 industrial mentoring for PhD students (Arnaud Royon
(Argolight) and Eduardo Cueto Diaz (PhD at IMS); Francgois Salin (Eolite Systems) and Hanbin Zheng (PhD at
CRPP).

» An education call has been launched (at the end of 2014) to offer student mobility opportunities in a large
array of laser, innovative imaging and photonics and material between LAPHIA and its international partners
for joint supervision of theses, double Master’s degrees (http://idex.u-bordeaux.fr/LAPHIA-education-

grogram).

Key figures: Since the launch of the Cluster, we have supported: 6 Master mobility grant (6 outgoing grants), 7 PhD
mobility grant (4 incoming grants, 3 outgoing grants) and we have recruited 17 interns within a LAPHIA laboratory
(76 % are international; 71% are international and have been recruited abroad). In order to be attractive, we
published the call on different international networks (Photonics 21, SPIE, OSA...). Therefore, the number of
applications has doubled from 2013 to 2015.

*LAPHIA success story*
Firstly, LAPHIA helped me find a very good Master’s internship in one of its partner laboratories. In connection with
the cluster’s manufacturing partners, | received a grant from the company Amplitude Systems, which specializes in
new generations of lasers, and that enabled me to continue my research work on the optimization of laser
performance for three months in the laboratory. | then applied for and received a CIFRE doctoral placement.




Moreover, thanks to the LAPHIA initiative, | am also part of the «Bordeaux SPIE Student Chapter in Optics» network
which enables the Bordeaux-based student community focused on laser and photonic fields to unite around this
discipline along with a worldwide network. Aside from this opportunity for professionalization, my academic path
shows how the LAPHIA community is organized in such a way that it can help any motived student continue his
education in the best conditions. Wendwesen GEBREMICHAEL (previously Master student at Friedrich—Alexander
Universitdt in Germany).

LAPHIA impacts: To support the setting up and strengthening of research and academic partnerships and networks
involving LAPHIA partners; To strengthen the positioning of Bordeaux as a major education and research institution in
an international level; To enable students to enjoy an international environment early-on in their academic path; To
participate in the internationalization of the institution to share best practices.

» Other LAPHIA actions: In the framework of our Education program, up to now, we welcomed 48 well
renowned invited Professors® who gave seminars, worked on research collaborations (to apply for European
projects) and/or higher education partnerships (K.Richardson from UCL; S.Juodkazis from Swinburne Univ;
Christian Krankel from Hambourg Univ...). In 2014, LAPHIA has supported the removal and transport of laser
materials (included a femtosecond oscillator) from Milan to Bordeaux to reinforce the equipment for the
“Travaux pratiques Laser plasma” (training around 110 people: undergraduate/Master students and
professionals for more than 1500 hours). LAPHIA has been a partner for the summer school “Ecole
d’Aquitaine Ondes et Matieres” organized by CEA in Oct. 2014. In 2015, student events have been
supported: a scientific workshop organized by students involved in the bachelor degree of chemistry and the
“J-DOC Day” related to cold atoms organized by PhD students from LP2N). These contributed to boost the
student initiatives and the networking.

> IdEx Initiative related to the photonics and laser education: An optics-photonics-lasers training platform
was created to structure and develop the Bordeaux training in that sector and to have a main entrance for
the education offer of the university (http://photonique.u-bordeaux.fr/Rejoignez-la-plateforme). This
platform is managed by M-B.Vieules, she’s also a member of the LAPHIA Education Board. In 2015, in
collaboration with PYLA, a strategic partner (H2020 program) has been selected “IT-ELLI”. Several projects
have been supported by the platform (Serious Games, E-book, ETOP2015, HOBIT project).

Exploitation of results

Research is preparation for tomorrow’s markets. LAPHIA provides the “fuel” for technology transfer, via research
projects with potential for technological breakthroughs. Progress in optics and photonics plays an important role in
many sectors of our society: aerospace, energy, automotive, communications, health, medical, etc. In this context,
the results of research supported by LAPHIA make technological innovation possible, as well as development of new
products and/or business creation. Innovation and technology transfer is the third pillar of the LAPHIA program. In
very close partnership with AST and the Competitiveness Cluster Route des lasers, this program boosts the economic
outcomes of the research achievements of the various teams by several means:

» Dedicated programs such as passport projects supports research lines with high potential of creation of
Industrial Property. This is to demonstrate feasibility in the laboratory. A boost to ensure research meets the
requirements of the industrial world and to guarantee a technology level high enough (TRL) to start a
maturation project provided either by the Bordeaux University or AST.

LAPHIA impacts: Fund application-oriented projects on short term and high pay off with patents pending, with high
potential of fruitful technology transfer in the future. Increase the numbers of LAPHIA project routed to systems. An
increased number of research projects should then focus gradually from purely interest-driven subjects, to
applications-oriented subjects, among the four fields identified for LAPHIA: Energy, Health, Non-destructive
examination, laser processes.

Key Figures: In the framework of our annual call for proposals, 5 passport projects have started since the launch of
the Cluster. Up to now, 60 % of passport projects have a socio-economic partner included in the consortium and
40 % of them have received a support from AST for pre-commercialization.

3 The list of the 48 Invited Professors is presented in appendix C.




*LAPHIA success story*
The “FOCI passport project”, which involved ICMCB, CELIA and the company PODEO, develops new ideas of
transparent moulded ceramics for infrared laser applications. PODEO Company has shown a great interest in this
topic. The demonstration in the laboratory was successful and a maturation program in partnership with PODEO
starts thanks to Aquitaine Science Transfer (AST) with the objective to produce optical elements for infrared vision
(maturation funds obtained: 105 k euros and an international patent with the obtained results from FOCI-Ref No.
8363-01N PACT IP Ref ICG70077).

> Increase the relationships with the Competitiveness Cluster “Route des Lasers”. To date, we have co-
organized two initiatives of industrial mentoring for PhD students (Arnaud Royon (Argolight) and Eduardo
Cueto Diaz (PhD at IMS); Francois Salin (Eolite Systems) and Hanbin Zheng (PhD at CRPP) and the symposium
2013. Moreover, a representative from the Pole belongs to the Scientific Committee and a LAPHIA
representative is invited to the DAS meetings of the Pole.

» Work in partnership with Fondation Bordeaux Université to establish and enhance industrial — academia
collaborations through fundraising tools in order to involve companies in the Cluster’s environment. In 2014,
we raised funds from Amplitude Systémes for a 3 month-engineer contract (W.Gebremichael) in order to
bridge the gap between the end of the LAPHIA internship and the start of his CIFRE thesis within the
enterprise.

» Launch internships in innovative start-ups. Our aim is to contribute to the funding of internships for
students (both at Master and PhD levels) and Post doc in small innovative start-ups. This is meant both to
enhance collaboration between LAPHIA and its private partners and to improve the professional insertion of
graduates from courses connected to the Cluster. In 2015, we have supported a first start up project called
FemtoEasy.

* LAPHIA success story *

After 2 work experiences within Swinburne University in Australia and Politecnico di Milano in Italy, A.Dubrouil has
been recruited by LAPHIA in the framework of the risky project “AttoFlower”, he’s now creating a start-up
“FemtoEasy” in ultrafast instrumentation. The innovative nature relies on a special design for autocorrelators and
FROG. The project is part of the “Incubateur Régional d'Aquitaine” and has been financially supported by CNRS,
Aquitaine Science Transfer and LAPHIA (6 months of internship: recruitment of Pierre Lefebvre: student from
ENSEIRB Matmeca). The project has been also laureate of the i-LAB contest in ""emergence" category and a market
study has been performed. FemtoEasy has an important R&D plan to develop other innovative products that will
reinforce the turnover growth of the company.

In the environment of GigaPico risky project, one of the innovative technological parts of this project has been
converted to a start-up. Romain Royon (previously PhD at CELIA) has created his start-up Irisiome related to laser
machines for medical applications and tattoo removal. He is the laureate of the i-Lab competition within the
Emergence category in 2014 and within the Creation-development category in 2015. LAPHIA federates actors
with a variety of complementary skills and allows them to meet around a table to drive research forward. This
networking in research has allowed Romain to start from scratch and he has been able to create a start-up
business.

» Reinforce of continuing education: The Cluster strives to reinforce the continuing education within the
courses to which it is closely connected. To this aim, it will develop specific certifications jointly with
representatives from private and public sectors. People from the Cluster private and public partners
constitute a privileged target for these continuing education courses, as this will enhance the connection
between the Cluster and the private and public sectors. During this first period, we organized events towards
industrials such as courses oriented to industrial applications in research and innovation during the
Symposium 2014: P.Lalanne (LP2N), L.Cognet (LP2N) and S.Danto (ICMCB) have presented respectively three
courses related on: “Artificial optical materials”, “High-resolution optical microscopy” and “Specialty optical
fibers: an overview”. We also organized a round table with industrials to share our visions on training,
research and innovation (E.Mottay from Amplitude Systémes, C.Ranger from ExploraNova, R.Gouin from
Fondation Bordeaux University, P.Bouyer from LAPHIA, MB.Vieules from the IdEx platform in photonics and
laser).



2 adjustments in regard of the initial project:

- In the initial project, we have proposed to create a Club Affiliate with Affiliate Days in partnership with the
Competitiveness Cluster Route des Lasers. The challenge was to actively involve corporations (members of the
Pole but also other national and international companies) in the research environment of LAPHIA. The company’s
involvement will benefit the company as well as the entire optics and photonics field, and it will also enhance the
R&D’s progress, help to expand the education and research programs, and help to formulate and crystallize the
research work on technology and applications in optics, lasers, and photonics, both now and in the future. Taking
into account the complexity of the ecosystem, we work on the best scheme with the help of the Foundation
Bordeaux University (fundraising tools, adhesion fees...) but we did not succeed to find a proposal that satisfied
both parties. Moreover, the Pole already organized industrial events for networking therefore it was not relevant
to organize new ones (too many solicitations...). It seems that this club is an excellent idea but not enough mature.
Even if the club has not been created, we have set up several actions to keep in close touch with the needs and
expectations of private companies, both in terms of research and development and in terms of teaching (cf
valorization part).

- In the initial project, we presented an eventual partnership with Alphanov for our innovation and transfer
technology program. Different research teams from LAPHIA have projects in partnership with Alphanov to develop
prototypes and/or research oriented projects. In the other hand, Aquitaine Science Transfer, SATT (Technological
Transfer Acceleration Companies) has been created and funded by the government (50 M. €). Since 2012, AST has
taken the major part of the maturation and development of projects from Bordeaux University (cf agreement). AST is
also in charge of evaluation and protection the IP of the new technical solutions implemented in University. It was quite
naturally to involve them in our technology transfer programs. Indeed, AST could sollicitate Alphanov as a supplier for
specific AST maturation projects linked to photonics.

International programs

International programs in progress initiated by the Board. In those programs, we set u a triptych in research, higher
education and dissemination of results.

» The creation of a “LIA” with Canada (Laval Univ, INRS): “Lumiére Matiere Aquitaine Québec”. This program
gathers COPL from Laval University, LAPHIA from Bordeaux University and INRS. For the research part: 5
research work packages linked to the LAPHIA research areas; 7 PhD students in cotutelle). For the
education part, there are exchanges of bachelor and master students between universities). Socio economic
actors show their interests in the LIA, discussions are in progress. A spring symposium has been organized in
May 2015 in Laval University in order to pursue the discussions (10 Bordeaux researchers attended).

» Creation of a research Center with Yonsei University (South Korea) related to “Advanced three dimensional
nonlinear materials ». 1 PhD student in cotutelle, exchange of 1 PhD and 1 post doc. About the results
exploitation, LG INNOTECK launches an exploratory project in Bordeaux with LAPHIA. There have been
several exchanges of professors and researchers to give courses and seminars in Seoul and Pr Park came to
Bordeaux twice.

> Long-term collaboration between UCF (Creol) and Bordeaux University: This collaboration started more

than 10 years ago before the creation of LAPHIA. It involves international Master (MILMI), exchange of
bachelor and Master students in the framework of REU program. At the moment, 2 Phd students in cotutelle
are in progress. A spring seminar has been organized in USA in 2015. This cooperation seeds LAPHIA birth,
moreover, Dean Lewis (formal President of Bordeaux 1) vests Professor Martin Richardson of the University
of Central Florida with the insignia of a "Docteur Honoris Causa" of the University of Bordeaux in December
2013. Moreover, Martin Richardson will propose a Fullbright Tocqueville Chair in 2016.

In any Center of Excellence, research teams have already strong collaborations with many worldwide Universities.
Those collaborations are “one to one” on specific areas. In this framework, the Board has been pro active to
broaden transversal collaborations involving from 2 to 3 research teams (min.) in a bottom up approach:

* Darmstadt University / Jena - Germany
* Partners ETN “Fun Glass”: National Hellenic Research Foundation, University of Southampton, Consiglio
Nazionale delle Ricerche



* Euskampus — Spain (2 symposia, 1 workshop organized in 2014 and 2015)

The LAPHIA scope of influence & promotional activities

Up to now, we have realized several activities for different targets to promote and enhance our national and
international influence. We have initiated a lot of actions but also supported in co-funding events in respect of
excellence selection criteria established by our seminar committee. In order to support the research teams in their
dissemination of scientific and technical information and help us to organize national and international
manifestations, LAPHIA has co-funded 8 events up to now (summer schools and/or scientific conferences for
research and training) which has contributed up to an average of 1 000 euros each one. We have also taken an active
part in scientific media events for a wide audience, such as the conference-debate organized by Master Students of
Bordeaux Montaigne University on “Lasers et société: Craintes justifiées ou bienfaits méconnus?” at Cap Sciences in
February 18, 2014 (around 120 attendees; accessible for deaf and dumb people).

UNESCO proclaimed 2015 “the International Year of Light and techniques using light”. In this context, a LAPHIA
committee has been created (JC.Delagnes, L.Canioni and AL.Bué) and has initiated a number of activities for a large
audience around Light such as: i) An interactive exhibition about the history of laser in Aquitaine “milieu
amplificateur - les lasers en Aquitaine » in partnerships with CNAM and CEA (inauguration on July 1%, 2015 at I0A), a
website is in progress in order to propose to all organizations (high schools, industrials...) to welcome the exhibition.
ii) 3 large public conferences have been organized (Peter Van Ballmoos in March 20, 2015 about astrophysics;
Ludwig Pasenau about art and light in April 24, 2015; Jean de Giacinto and Yannick Deshayes about architecture and
light technologies “OLED” in May 2014). The main idea was to mix different points of views and disciplines. For
example: for the third conference, an architect with a scientist have presented their work and answered the
following question: “how the science related to light can serve architecture/design?” iii) A photo contest “Lumiére
sur...” with 5 categories (architecture/illusion/free creations/portraits/light sources) has been launched from April 1
to October 5, 2015 to all Bordeaux University personal and students, Bordeaux Montaigne University, CEA-CESTA,
IOGS (Bordeaux), CNRS Aquitaine Region, Alpha-Route des Lasers and Alphanov. Our aim was to federate the
community whatever the Institution/the position around an original event between art and science. We received
264 photos from students/administrators/researchers from different Institutions. 21 members (with different
profiles, organizations, ages, sex, positions...) have been solicited to be part of the selection committee and a
ceremony has been organized in November 19, 2015 to award the 5 laureates. Then the photos will be exposed in
different locations in the campus (BUST...) and outside (Hotel de Region, Maison Eco-Citoyenne...). iiii) In order to
highlight the student projects of IUT “Mesures Physiques” related to the Light, LAPHIA supported two of them
“Vitrine de I’Eclairage” and “arc en ciel”, visible during ETOP 2015 and the 3rd edition LAPHIA symposium and other
on October 9-10, 2015 (research speech by the students from the Student Chapter, presentation of student projects,
stands and animation about holograms organized by the PhD students...), 220 attendees during both days).

For all the events listed above, we are satisfied. These events allowed federating the community. This program has
been realized thanks to the help of an intern (Q.Mennecart) from the Master “Médiation des Sciences”of Bordeaux
Montaigne University. Moreover, we received funds from CNAM (3 000 euros) and Aquitaine Region (2 500 euros).
Although the large public conferences were interesting and communication has been anticipated, there were a small
number of attendees (around 50 for the conference “astrophysics”, 5 for the conference “art and light” and 30 for
the conference “architecture and light”). We learned from our mistakes and analyse the reasons of this weak
attendance (location, schedule...).

Regarding the press release, we published in different journals with different target audiences: “Nouvel Observateur”
for large audience (regional edition - March 2014); “Dephy Interne” for local scientific and student community (N°2,

Sept. 2014), “Innovation Review” for industrials and the scientific community at national and international levels

(April and May 2015 with a focus on aeronautic). Published in “Innovation Review” has been decided in order to

generate the interest for the transfer of the knowledge towards the socioeconomic world specifically to show the

synergy between photonics and aeronautic. For the moment, we have not yet noticed the short-term impacts.

We are also involved in national and international networks such as Photonics 21 (Board of Stakeholder; European
level), SPIE (international level), CNAM Steering Board (local level) in order to do lobbying, to share best practices
and to broaden our knowledge (these networks provide an enormous amount of access to resource information).



A lot of public talks were given by the Board of Directors to present the Cluster and to promote our programs. Here
are some examples: InnoVin, Forum Montesquieu, ECA, CNAM, ... (list non exhaustive).

The LAPHIA booklet* have been created and published in English and French. We wished to highlight the outcomes
of our programs and projects through testimonies of researchers and students. This booklet has been designed for
different profiles (large public, researchers, students, industrials, institutions). This work was realized thanks to the
help of an intern (N.Plantey) from Bordeaux Montaigne University Master “Mediation des Sciences”.

The Cluster LAPHIA’s website, a showcase for the LAPHIA actions, showed a strong increase in terms of the number
of visits between 2013 and 2015. From 2013 to 2014, the visits have increased by over 48 %. The visitors are mostly
French (73 % in 2014) followed by in order India, USA, Germany.

Conclusion

LAPHIA has four general objectives: Excellence, Dissemination, Exploitation of Results and Attractiveness. We
proposed different type of procedures in order to achieve these general objectives: projects of different type will be
run within LAPHIA framework; events for exchange and communication will be organized; mobility of students and
researchers will be supported; higher education through the development of an international PhD and Master
program in photonics, lasers. We have summarized with charts the links between the different procedures in order
to success our general objectives in appendix F.

Future perspectives

Refer to the power point “Cluster LAPHIA - future perspectives”.

2. LABEL AND ASSOCIATED FUNDING IMPACT

Description of the scientific achievements

We had several short-term operational objectives:

1) Increase and strengthen the collaborations between teams

2) Trigger a pulling effect, allowing to bring new teams into the excellence perimeter of LAPHIA

3) Stimulate cooperations to achieve a critical mass in specific research areas: Photonics and materials science,
Innovative imaging, and lasers and high energy physics.

4) Create the conditions to allow bright new ideas to emerge and bloom.

5) Increase the numbers of LAPHIA project routed to systems and applications- subjects, among the four fields
identified for LAPHIA: Energy, Health, Non-destructive examination, laser processes.

We set the following organization tools to meet these objectives: for 1) and 2) we fund strategic & collaborative
projects. Objective 3) was reached thanks to risky projects. We reached objectives 4) and 5) by funding application-
oriented projects on short term and high pay off with patents pending passport project. We also set variety of
mobility actions, from research-targeted mobilities, up to invited Professor (jointly with the education program)
and student mobility.

Key figures: Up to now, 32 projects have started (4 collaborative projects, 14 risky projects, 5 passport projects, 4
research mobility projects, 2 interlabEx projects, 1 SHS project, 2 “others” (MigaPhys & multi-material fibers)).

84 % are research projects, 16% are technology transfer projects. Out of 32 projects, 50 % are inter-lab projects
(included min.2 labs from LAPHIA).

> EMERGING PHOTONICS & MATERIALS

A first key objective is the knowledge and control of photophysical properties of isolated nano-objects and more
complex structures. It is fundamental to optimize their optical response for specific applications, such as non-
conventional light sources, photonic materials, nano-optical sensors or biological nanolabels. This field includes the

+ The LAPHIA booklet is presented in appendix I.
11




domain of nanophotonics and plasmonics. Understanding the optical properties of nanoscale materials and the
behavior of light at the nanoscale to tailor and engineer of photonic devices. This progress at the nanoscale, help to
develop a new generation of hybrid photonic structures, including organic, metallic and semi-conductor compounds,
using a whole range of photonic engineering methods, with molecular and supramolecular synthesis, colloidal
particle assembling techniques, laser and electric field structuring at different scales that will be compatible with
their integration into functional device. The challenge is to engineer and propose innovative and low cost method
for multidimensional structured materials compatible with photonic requirements for which the mesoscopic scale
(=100 nm) is of particular importance. One-dimensional structured material like crystal photonic fiber fibers are
solutions that have already proved their value for high-power fiber lasers and shown great interest for integrated
hybrid photonics architectures.

> INNOVATIVE IMAGING

This axe covers correlative (multi-modal) imaging, coupling for instance acoustic and photo-thermal, optical and
electron microscopies, THz and X-ray... As an example, correlative microscopy approaches is developed in order to
link the structural properties and the optical response of individual nano-objects, their assemblies and more complex
photonic structures developed in this area as well as in the area “Photonic Materials and Systems”; Super-resolution
methods, in particular the STED technique, with support of high-level numerical methods. We develop new nano-
imaging methods operating at different spatial and temporal scales. They are mainly based on new STED microscopy
and high-density single molecule modalities; Exploitation of novel sources, as high-energy THz fields, coherent X-
rays, or coupling between laser excitation and the acoustic response of a medium.

» LASER AND HIGH ENERGY PHYSICS

Major developments worldwide aim to increase the average power of lasers in the near IR and IR, up to several
hundred Watt, while keeping the perfect quality of current lasers operating in lowest order spatial mode. Few main
methods are in competition: fiber lasers, and thin disk lasers. Novel optical materials, either with hosts as ceramics,
or new rare earth dopants, are considered; innovative laser architectures, designed to optimize the thermal
behaviour, and optical methods, to increase the average power. The objective is to develop lasers with high output
powers. High Energy Density (HED) physics is new fast developing discipline with many promising applications Such
states of the matter with pressures exceeding 1 Mbar can be created on mm scales with contemporary laser
installations and their studies provide breakthrough understanding in many domains such as inertial fusion for
energy, fundamental physics, and laser processing of materials. At one extreme, the Laser Megaloule, and its
associated PETAL petawatt laser, are large-scale systems, with enormous laser energies, but limited repetition rates.
They give to this domain a worldwide visibility, and, by their future exploitation, should permit to the local LAPHIA
scientists to play a key role in international collaborations aiming for major scientific endeavors, such as Controlled
Inertial Fusion.

Publications comments

The LAPHIA community publishes 85% of the papers related to laser and photonics in Aquitaine region. This proves
that the teams involved in LAPHIA are representative of the Pole of excellence in photonics in Aquitaine. LAPHIA
community publishes more than 900 publications per year (Ref: OST study). The OST study shows that there is a
small increase of the publications with a high impact but the future indicators must confirm this.

The cluster impact is the common publications between teams from different laboratories.

With an average of 210 publications per year (international peer-reviewed journals only), we can note an increase of
the publication quality between 2013 (8 publications with an IF > 10) and 2014 (16 publications with an IF > 10). 0
publications have an Impact Factor > 30 in 2013 whereas in 2014 4 of them have an Impact Factor > 30 (Nature
Photonics and Chemical Society Reviews).

The performance indicators are presented in appendix H and the list of publications is presented in appendix J.

> Collaborative project mid-term results

During this 3 years program, we have started 4 collaborative projects of 4 years duration. We present in the
following section the mid-term results.



INPHOTARCH (“Integrated Photonic Architectures” — 25 researchers, 4 laboratories: ISM, ICMCB, CELIA, CRPP) aims

at developing a new generation of hybrid (organic/inorganic)

photonic structures, using molecular and

supramolecular photonic engineering, laser and electric field structuring at different scales that will be compatible
with their integration into functional devices. The originality of the project stems from our interdisciplinary and
complementary expertise, which is further strengthened by successful international student exchange and scientific
collaborations with Photonics centers - CREOL in UCF Florida and COPL in U. Laval Québec. (Coordinator: Vincent

Rodriguez - ISM)

impacting work-packages: 1) Laser
Structuring and electric field structuring; 2)
Addressable photonic molecular structures on
unconventional designed interfaces

Two major

Scientific progress:

Direct Laser Writing (WP1a) Laser printing using fs pulse
lasers is an extremely active field of research. The
consortium is a pioneer in this field, along with a few
other groups in the world, for implementing innovative
3D photonic structures in transparent bulk glass using
direct fs laser writing. We have demonstrated that 3D
fluorescent structures exhibiting both 2" and 3™ order
optical nonlinearities can be engraved with spatial
resolution below 100 nm in glass substrates. Use of high
repetition rate laser in silver containing glass, due to a
combination of ionic migration of mobile ions and local
redox processes, result in the formation of high local
optical contrast due to the formation of silver clusters.
For the first time, direct fs laser poling with second order
nonlinear response has been demonstrated associated to
the formation of a permanent embedded electric field.

Laser printing in 3D opens up a wide number of possibilities
in terms of applications such as data archival as mentioned
in “Advanced Materials” journal or the calibration of
imaging platforms in biology or medicine (Argolight spin off
of ICMCB and CELIA/LOMA). Our results have been recently
extended to the glass surface for combining 3D and 2D
structuring and future surface functionalization.

Electric field structuration (WP1lb) We have
demonstrated that p-poling can be achieved by an
imprinting process governing at the micrometer scale the
implementation and the geometry of second order
optical properties in glassy materials. p-thick line or pixel
patterns on a phospho-niobate bulk glass have been
achieved with anisotropic SHG responses, allowing full
geometry design (see e.g. Eiffel Tower SHG picture).
Additionally, the ability to control glass surface reactivity
at different length enables key properties required for
future “smart substrates”. We have taken advantage of
thermal poling on a specific borosilicate glass
composition to tailor physical and chemical properties of
its surface, including its hydrophilicity. The resulting
newly charged borate structure leads to a measurable
change in the glass affinity to atmospheric water, being
attracted to the poled anodic zone.

Functional molecules on charge embedded glasses (WP2a)
Interfacing functional molecules with highly polar surfaces
can be an approach to change inherent molecular properties
and processes for photonic and/or catalytic applications.

Monolayers of several photoactive molecules have been
developed by covalently attachment to poled glasses via a
robust 4-step reaction scheme including a final “click”
chemical reaction to functionalize the selected functionality.

The substrate activation by thermal poling (1-Full control of
hydroxyl content by adjusting atmosphere humidity, 2-
Spatial implementation of an internal electric field) is
compared with the conventional UV-O3 treatment. A highly
original ensemble of optical and spectroscopic methods
have been developed and employed (Vis-RAS, PM-IR-RAS,
SHG, Fluorescence...) to characterize the functionalized
substrates including the molecular orientation.
Nanopolaritonics (WP2b) We aim to develop a path-
selective plasmonic switching device by hybridization of
molecules and metallic elements. Computational simulation
approach (FDTD) of basic designs have shown that V-shapes
and Y-shapes are promising both in terms of their switching
efficiencies and  practical implementation. A multistep
assembly strategy would lead to the target Y-shaped
architecture : organic 3-branched molecules based on a
truxene core are being synthetized in order to serve as
assembling modules between three gold nanorods
(obtained by seed- mediated growth method). Equally, the
V-shape structures are also currently being engineered.

Highlights:

> Scientific outcome (to date): More than 100 peer-reviewed
publications; 16 invited talk and 60 oral communications in
international conferences; 3 patents

> A boost of the international partnerships and exchanges
between major photonics centers (ex. CREOL-UCF Florida,
COPL-Québec). International launching of “Laboratoire
International Associé: LUMACQ” between Laval Univ., INRS
and the Bordeaux Univ.

> Attractiveness: 6 foreign students recruited in the
framework of the project

> Leverage effect: An ANR R@action has been obtained by
S.Danto on « Fiber and structured multi-materials ».

- SPOT project (CRA) has been obtained in 2015.

> Collaborative research programs have been set between
LOMA, CELIA, ICMCB and the Argolight and Amplitude
Systemes Companies
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The TAINEPEC project aims at experimentally and theoretically explore novel unusual optical properties that arise in
hybrid nanosystems consisting of fluorescence emitters coupled to a metal nanostructure (SQE-MNS). We aim at
designing, manufacturing and characterizing new optimized plasmonic nanostructures, which will be used to achieve
strong coupling regime with quantum emitters and to perform fundamental quantum information experiments.

(Coordinator: Brahim Lounis-LP2N)

Scientific progress:

Plasmonic superradiance studies were performed on
nanohybrids consisting of gold nanoparticles decorated
with different emitters (either organic fluorophores or
guantum dots). Coating the particle with a
homogeneous silica shell allow to control the distance
between the plasmonic core and the emitters. Decay
rates of nanohybrids are measured using time
correlated single photon counting setup (for single
nanohybrids detection) or with a streak camera for
ensemble measurements. The figure shows the
evolution of the average decay rate of a hybrid NP
normalized by the decay rate of Atto532 in PVA as a
function of the number of Atto532 per NP, and for
different silica shell thicknesses d. The luminescence
decay rate of the nanohybrid increases with the
number of molecules, a clear signature of plasmonic
superradiance.

New tools for numerical simulation of nanohybrids
optical response: Plasmonic nanohybrids Hybrid
systems made of quantum emitters and plasmonic
nanoresonators offer a unique platform to implement
artificial atoms with completely novel optical responses
that are not available otherwise. However, the
numerical modeling of hybrid dynamics presents a
major challenge in computational electrodynamics,
requiring the repeated calculation of the full photon
Green function to iteratively solve coupled equations
for the Maxwell’s fields and the population operators.
We have elaborated two powerful semi-classical
formalisms based on the concept of electromagnetic
resonance for analyzing hybridized states. The
formalisms remove many limitations encountered in
previous analytical treatments and allows a flexible and
efficient study of complex nanoresonators with
arbitrary shapes in an almost fully analytically way. The
first formalism is valid for a single molecule. It allows an
almost completely analytical treatment of hybrid
doublets formed by a single two level system and a
plasmonic resonator treated as a classical object using
Green-extension technique based on an
electromagnetic resonance extension. Because of
analyticity, we obtain an intuitive description based on
the coupling between the quantum emitters and the
resonance modes of the nanoresonator. The second
formalism treats the

molecules as classical oscillators and can consider as many
molecules as desired. The semi-analyticity of the method
leads to a substantial reduction of the computational time.
Our numerical calculations of the average of the absorption
and scattering cross sections, over a number of different
configurations, show that the system of the emitters
reduces the scattering and the absorption of the incident
light, for a certain range of frequencies. Finally, an analytical
formula is derived for the calculation of the modes of the
hybrid system.

Nanoscopy at low temperatures: Solid-state quantum
systems are appealing platforms for the preparation of
collective delocalized states formed by the entanglement of
individual emitters. The development of simple and versatile
nanoscopy techniques providing optical resolution of single
guantum emitters at the nanometer scale is a challenging
step towards the control and manipulation of their degree of
entanglement. These techniques are also of prime
importance for the realization of integrated solid-state
devices for photonic quantum networks where quantum
emitters are efficiently coupled to a plasmonic or a photonic
nano-structure. In the frame of this project, we developed
the first cryogenic super-resolution optical nanoscopy
method, which is based on excited state saturation (ESSat)
of individual quantum emitter. We showed that ESSat
microscopy is a simple technique, which can achieve a 4
nanometer-resolution at extremely low laser intensities.

We also demonstrate that ESSat offers a unique opportunity
to super-resolve two quantum emitters having overlapping
optical resonances. This paves the way to thorough
investigations of coherent interactions and entanglements
between single quantum emitters separated by a few
nanometers. This experimental technique will be useful for
the study of many other systems involving collective
guantum states such as light harvesting complexes, polymer
conjugates, quantum dots molecules and hybrid systems.

Highlights:

> High impact publications in Nature Photonics (9 (2015)
658-662) and Physical Review (X 5 (2015) 021008)

> Patents: PCT/EP2014/071997, "Method of studying reactions
between two or more molecules in a biological sample:
Bouzdine/Lounis/Tamarat, Brevet « Procédé de Contrdle de
Déplacement d’un Vortex d’Abrikosov » N° de dépot 1558027,
Aot 2015

> Leverage effect: ANR “FASTNANO” (2014) & Région
Electrovortex




EXOLAS project:

Laser technology is based on the use of different materials that have limits in compactness,

emission spectrum, lifetime or damage threshold. Nowadays, needs are huge in term of exotic wavelength
generation (visible, mid-IR), compactness, robustness and mechanical or thermal stability. To compete at an
international level, a multidisciplinary approach by gathering both optical area physicists and solid-state material
chemists is required. We propose in the EXOLAS project a double entry to work on a new generation of laser systems
and emitting materials in agreement with local industrial requirements. Building and improvement of laser cavities
and, elaboration of cavity components (gain materials) will converge in an optimized solution to produce targeted
wavelengths. (Coordinators: Veronique Jubera — ICMCB and Eric Cormier — CELIA)

Development of new architectures for exotic
wavelength  generation Important  scientific
applications and in particular attoscience requires

producing ultrashort pulses lasting no longer than few
cycles. In this case, the architectures we have
investigated are based on Optical Parametric
Amplification (OPA) with second order susceptibility non
linear crystals. A general scheme consists in a strong Yb-
based pump laser, a supercontinuum stage and several
amplification stages optically pumped by the IR pump
laser. This setup features intrinsic  optical
synchronization of pump and signal as the signal is
created directly from the pump through super
continuum generation.

Focus on new optical components - New materials were
prepared as single crystals (borates), ceramics (niobate)
and glasses (heavy oxydes). All the grown crystals
showed a high optical quality zone enabling to perform
optical tests. Borates (3 cm long — 2 cm wide) are very
interesting as they are monoclinic biaxial crystals as
many of the commonly used laser and NLO crystals. Such
crystals show different frames for the refraction indices,
absorption and emission, and all these frames typically
don’t coincide with the crystallographic axes. The
spectroscopic properties of different Yb, Eu or Pr-doped
monoclinic borate compounds (LYB, LGB) were studied.
Polarization effects were studied by measuring the zero
line on Yb doped borates used as school monoclinic
crystals (simple energy diagram of a unique
crystallographic site). Different frames were defined to
deduct the ideal configuration for laser tests. Eu-doped
Y3NbO; cubic materials were prepared as ceramic after
sintering of the raw powder by SPS. Optical and
structural characterizations revealed a strong influence
of the SPS process on the properties. Variation of the
thermal cycles, pressure showed modification on the
homogeneity of the ceramic which have to be controlled.
An encouraging 40% of transparency was obtained on
this new red emitting material, in the visible range.
Heavy oxides glasses are key compositions to extend the
operational wavelength range in the midIR (second order
and third order optical nonlinearities). Their
characteristics (low phonon energy, high transparency in
the IR, stability under high irradiation flux, capability to
incorporate high rate of doping element) are also of
great interest to reach important laser efficiency.

Based on first promising results on glassy materials
(FELINS, SIAME, ANR HOLIGRALE and @Raction projects),
this activity is actually developed through a new co-
tutelle PhD thesis (Tea Skopak) between ICMCB and
COPL. Associated to the gain materials, a complete
innovative optical line should be architectured.

Electro-optical characterization - Optical and electrical
properties are of big interest regarding the performance
and limits, (degradation and failure) of laser and
nonlinear crystals. The resistivity of such crystals is
typically on the order of 10°- 10"Q-cm.

A commercial piece issued from high irradiation tests and
others crystals grown for the EXOLAS project were
prepared and provided for measurements.

The four consortium partners have been working on the
suitable conditions in order to establish a protocol for
electrical tests on dielectric crystals. This study has been
started with silver thiogallate, AgGaS, (AGS), (Pr:LYB) and
(Yb:LGB) single crystals. Both types of crystals were
shaped along the optical axes in order to perform the
electric-optical tests.

A suitable sample thickness has been found to be < 2
mm. Among different metals such as Al, In, Cu, and Ag,
deposited by different methods (E-beam evaporation,
sputtering) Silver print was the best solution to obtain
efficient contacts. I-V characterizations in dark and under
illumination at 532 nm have been performed and
photoconductivity effects have been evidenced (see
figure below). The resistivity of the AGS crystal has been
estimated to be about 40x10° Q.cm at 300 K. Concerning
the new borate crystals, there is no anterior report on
their electrical properties. They exhibit an electrical
resistivity of 1x10° Q-cm.

Highlights:

> 53% (oral), 55% (articles) of consortium communication
devoted to EXOLAS.

> 8 peripheric public/private contracts

> Education: ERASMUS" (IT-ELLI)

> Invited Professors: K. Richardson, C. Krankel

> Industrial contacts: Fastlite, FEE GmbH

> 1 pending patent
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Scientific progress:

WP1 (Electromagnetic pulse generation): The
mechanism of the electromagnetic pulse (EMP)
generation incorporates an intense laser pulse
focused on the target surface which creates a group
of energetic electrons that partially escape and leave
a positive charge on the target. A neutralization
current is provided by the target holder after the end
of the laser pulse. The holder with its mirror image
with respect the ground operates as an antenna
creating a strong EMP. The proof of concept of this
scheme is a major scientific breakthrough which
allowed us to develop measures of controlling and
mitigating the EMP.

Measuring the charge ejected from the target is a
challenge. We developed a specific experimental
setup to measure the target charging and strength of
the emitted magnetic field. This was tested it in
experiments on the ECLIPSE laser in CELIA and the
EQUINOKX lasers in CEA.

These experiments confirmed and improved the
theoretical model and demonstrated that the major
factor defining the EMP strength in the laser energy
on target and the laser pulse duration, while it is
much less dependent on the target material and
geometry. The EMP spectrum is controlled by the
shape of the target support. The obtained results are
important for development of the EMP mitigation and
target optimization strategies. This work is still in
progress.

Scientific spinoffs

This work resulted in three scientific publications and
it contributed to the validation of a complete EMP
simulation package providing an accurate prevision of
the EMP tool. It is now a standard tool used at CEA for
developing mitigation solutions for the PETAL facility.
An understanding of the processes of target charging
and current generation has led to the development of
a new platform of strong magnetic field generation.
Magnetic fields exceeding 500 T have been measured
in the experiments on the LULI200 facility.

WP2 (High energy particles and radiation production
in the PETAL experiments):. the calculation of the
radionuclides inventory was proceeded in two steps.

At first, the proton and electron sources were evaluated
from the simulation of laser plasma interaction by using a
Particle-In-Cell code. Then the proton and electron beam
characteristics were transferred to a Monte Carlo code for
evaluation of the x-ray radiation. The activation
characteristics were calculated with the inventory code
and used for determination of the radiation
contamination, material contamination and delayed dose
rates. The results of these simulations will be verified in
the preparatory PETAL experimental campaigns.

WP3 (High energy particles and radiation production in the
PETAL experiments): the post of optical diagnostic is
already designed and will be installed in 2016 on the
PETAL chamber, see figure 5. It will allow to measure the
laser focal sport with a resolution better than 20 um. An x-
ray image and spectral instrument has also been designed.
It might be constructed and used if required. The
activation and EMP diagnostics are also under
preparation.

WP4 (Preparation of PETAL experiments): First laser shots
have been performed. A record power of 1.2 PW in a 700
fs pulse has been reached. The PetaWatt beamline,
compressor and focusing system are fully integrated on
the LMJ facility. The first PETAL+ diagnostics, SPECTIX and
SESAME will be delivered and tested next year. The year
2016 will be dedicated to the tuning of the experimental
system up to the target chamber center. The PETAphys
diagnostics will be activated. The goal is to achieve the
first plasma experiment in December 2016. In parallel
experimental campaigns on high power laser installations
in Europe are planned for testing the diagnostic
equipment and validation of the numerical simulation
predictions.

Highlights:

> High impact publications: Phys Rev E (2014, 2015); New
Journ. Phys. (2015); Phys Scripta (2014), Nuclear Fusion (to
be submitted)...

> Several International conferences: 41°' EPS Plasma Phys
Conf, Berlin 2014; 41° Int Conf on Research & Applications
Plasmas, Warsaw 2015; 9" Int Conf on Inertial Fusion
Science and Applications, Seattle 2015...




» Risky project results:

We present in this section the main results of some risky projects finished and those which are launched and
almost finished (the entire list is presented in appendix G).

STED & STRUCT
Yannick PETIT, LOMA / ICMCB
09/12/2012 - 08/12/2013

- K. Mishchik, Y. Petit, E. Brasselet, A. Royon, T.
Cardinal, and L. Canioni, “Patterning linear and
nonlinear optical properties of photosensitive
glasses by structured light”, Optics Letters, 40(2),
201-204 (2015)

Y. Petit, K. Mishchik, N. Varkentina, N.
Marquestaut, A. Royon, |. Manek-H6nninger, T.
Cardinal, and L. Canioni “Dual-color control of
direct laser writing in silver-containing phosphate
glasses”, Optics Letters 40(17), 4134-4137 (2015)
K. Mishchik, Y. Petit, E. Brasselet, I. Manek-
Honninger, N. Marquestaut, A. Royon,
T. Cardinal, and L. Canioni, “Femtosecond laser
processing of silver-containing glass with optical
vortex beams” Proc. SPIE 8974, Advanced
Fabrication Technologies for Micro/Nano Optics

STED &STRUCT proposes a new approach for the synthesis of
artificial photonic material, using direct laser writing call "STED-
like" super-resolution method in inorganic materials. The goal is
to reach the nanoscale laser inscription (<100 nm) for photonic
applications.

Main results: In this project, we demonstrated the creation of
new original designs written by femtosecond laser irradiation
with beam formed into optical vortex. These patterns are
inaccessible by irradiation with laser beams of standard profile.
For the first time to our knowledge, we demonstrate the
achievement of writing patterns having linear optical properties
but also nonlinear. Recent results in the literature only relate
structuring linear optical properties. With this project, we go a
step forward with one hand, the significant extension of the
topologies of spatial distributions and secondly, the writing of
non-linear optical properties. We open the route for the parallel
writing by shaping laser beams using optical vortex. The project
also opens a whole line of research through the realization of
nonlinear photonic architectures.

and Photonics VII, 897405 (2014).

ATAS
Yann Mairesse - CELIA
02/2014 - 02/2015

- A publication is in progress (will be

submitted in December 2015)

- ANR “Misfits” obtained (2014) / ERC
“Exciters” obtained (Dec.2015)

- New collaborations: INRS Varennes,
Québec; Few-Cycle optics, Ultrashort pulse
compression company, Québec; FemtoEasy,
Ultrafast measurement company, Bordeaux.

The ATAS Risky project aimed at investigating light-matter
interaction by measuring the instantaneous response of a molecular
system to a strong laser field on the attosecond timescale by
implementing a transient absorption spectroscopy experiment. The
principle of ATAS is to measure the absorption of an attosecond
pulse by a gaseous compound, and to follow the ultrafast evolution
of this absorption under the influence of a laser field.

Main results: Postcompresion of laser pulses: 7fs 1 mJ ;
Development of an actively stabilized interferometer ; Dual
acquisition of CCD arrays at 1kHz repetition rate; Double XUV
spectrometer for absorption with a reference.

Scientific achievements: Attosecond lighthouse: characterization of
the resonant and non-resonant attosecond pulse generation.

GigaPico - GHz repetition rate agile frequency
comb for laser picosecond acoustic
spectroscopy

Giorgio Santarelli— LP2N/I2M/CELIA
10.2014 - 10.2015

- Optics Letters 40(23) - 2015

“Generation of picosecond laser pulses at
1030 nm with GHz-range continuously tunable
repetition rate” - Adrien Aubourg, Jérome
Lhermite, Steve Hocquet, Eric Cormier, Giorgio

The aim of the Gigapico project is to design a novel agile laser source
with an immediate revolutionary application in picosecond
acoustics. The objective is to dramatically shorten the acquisition
time in Brillouin resonance acoustic spectroscopy from few hours to
few minutes. For this purpose, the laser source must deliver
picosecond pulses with very high repetition rate (10-20 GHz) and
easily tunable. Our solution to design such a laser source is to
generate a frequency comb through phase and amplitude electro-
optic modulations of a single-frequency laser diode.

Main results: With a 2-stage ytterbium amplifier, the output power
of the source has been raised up to 2.2 W. Pulse-peaking was
performed thanks to another amplitude modulator driven by in
house-made system generating very short electrical pulse (30
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Santarelli

- 2015: LabCom “Starlight” obtained with ALS

ps@2V). With the combination of these processes, the Gigapico
source was able to deliver 1 ps pulses down to 800 MHz (from 16
GHz) with a peak power of few kW. In addition to the laser results
accepted for publication in Optics Letters, preliminary results of the
application in picosecond acoustics have been obtained. As stated
before, these measurements are not yet publishable although
representing a worldwide premiere. This experiment will be
resumed shortly after improving the phase and amplitude noises of
the laser.

> Passport project results

We present in this section the main results
appendix G).

of some passport projects finished (the entire list is presented in

PROXMI - Protein Xtal Multimodal Imaging
Vincent RODRIGUEZ — ISM/Explora Nova
05/2014 > 06/2015

- Patent including academic partners (ISM
and IECB) is being filed through the AST.
The apparatus and the method tested in
this project inform the wuser if the
crystallization conditions tested in each
well lead to the formation of crystals.

- AST maturation funds obtained (2015)

All natural substance (molecule, macromolecule, protein, etc ..) are
optically active (chiral) and thus have a response in second harmonic
generation (SHG), unlike centrosymmetric systems (molecules, crystals)
including as NaCl crystals that form in abundance in saline
crystallization. The presences of these parasites crystals complicate
discriminatory studies of protein crystallization in linear optics as is
currently the case on the commercialized system “Xtal Focus” from
Explora Nova. The SHG is adequate discriminatory diagnostic
technique. Our system develops on PROXMI allowed us to place
ourselves in conditions as close to the final prototype. So no images
have been performed with this arrangement where we only collected
the total SHG signal from the volume excited by femtosecond laser.
The results were more than satisfactory. We have also conducted tests
on some other systems (including an enzyme and DNA, both chiral in
nature). In each case, a second harmonic response could be recorded
confirming both that the crystallized proteins are detectable through
the second harmonic generation in femtosecond regime more effective
for imaging and less aggressive for these biological media.
Perspectives: We will develop in September 2015 a compact,
integrated prototype funded by AST and including the same
stakeholders.

FOCI - FLUORIDE OPTICAL CERAMICS FOR
INFRARED AND OTHER OPTICAL
APPLICATIONS

Alain LARGETEAU - ICMCB / CELIA / PODEO

11/2014 - 10/2015

- Patent (submitted): Optique en céramique
transparente pour applications infrarouges
en remplacement des optiques
monocristallines Alain LARGETEAU , Mythili
PRAKASAM, Inka MANEK-HONNINGER

- AST maturation funds obtained (2015)

The prime objective was to replace IR lenses & other optics used for
CO, lasers based on single crystal ZnSe and ZnS by fluoride transparent
ceramics which have transparency from the visible to long wavelength
infrared (LWIR). The aim of this study was to demonstrate the
feasibility of the replacement of such windows made actually with
single crystals by ceramics in future applications. We have followed a
sequence of tasks such as (a) optimization of nanopowders (b)
optimization of presintering and sintering parameters by spark plasma
sintering (SPS) (c) Preparation of sample surfaces for optical
characterization and (d) optical characterization. We have optimized
the preprocessing of powders with equal grain size that yields similar
results irrespective of the initial powder preparation methodology. In
order to avoid multiple preprocessing steps and to increase the
mechanical strength of CaF, by SPS, we have optimized the sintering
parameters to yield transparent and mechanical strong ceramics at low
temperatures under high vacuum. This optimized sintering parameters
can be employed to obtain CaF, transparent ceramics of diameters > 20
mm at low temperatures

Perspectives: The initial optical and mechanical characterization on




CaF2 transparent ceramics has been promising and we are continuing
further research in order to implement for industrial applications as
required by FOCI’s industrial partner M/S. PO.DE.O. with the help of
AST.

Human Resources

> Research and valorization/transfer section: Up to now, 40° recruitments (9 PhD, 28 Post doc and 3 research
engineers) have been made within LAPHIA projects. 78 % of them have an international nationality. All the
performance indicators are presented in the appendix H.
As the indicators highlighted, we have set up an international policy for the recruitments giving priority to the
excellence of the profile (publications, support letters, awards, involvement in student organization), worldwide
students and international mobility. Our aim is to attract international talents in laser and photonics in Bordeaux.
The LAPHIA policy is impactful. Thanks to our efforts we succeeded in boosting the recruitment of international
people. To encourage the supervisors to attract international profile, we set up the following rule: student who has
made his PhD in the Bordeaux University is considered as ineligible for a Post doc LAPHIA. Master student trainees
financed by the LAPHIA Education program also strengthen this dynamic.

> Our recruitment process is based on several steps:

a) Promotion / visibility: To attract talents, it has to be anticipated. Therefore, we promote the job
opportunities overseas during international conferences and get potential contacts, we publish the offers in
renowned international websites related to laser and photonics, we network (as an example, we have
recruited Kim Ka Young from Yonsei University, one of our main partners)

- Each job offers by LAPHIA is published on the IdEx website (except when the candidate has been targeted)

b) Interviews & selection process: A selection committee can be organized to interview the candidates; one
member of the LAPHIA direction can be solicited.

¢) Validation: The resume, motivation letter and support letters have to be sent to the Director of LAPHIA for
validation of the profile following the selection criteria

d) Salary: Once the profile is selected, a discussion about the salary expectations between the Supervisor and
the Direction takes place: This step is new as since January 2015, the Bordeaux University has published its
“Charte de gestion” with a mandatory salary grid. The amount fixed for PhD and Post doc salary are different
from those planned in the framework of the Cluster. Therefore we must have re adapted our salary policy
(derogation: from 10% to 20%).

e) Administrative part: Once the profile is validated and the salary amount is fixed, the laboratory in
collaborations with the HR IdEx department, financial service and the supervisor are in charge of the
administrative part (convention d’acceuil, FSD, visa, agreement...). The delay for a new recruitment is min. 6
weeks (Preferably 8 weeks if the candidate comes from outside of European Union).

All PhD and Post doc can receive help from BACI (Bureau d’Acceuil des chercheurs internationaux) to find the
accommodation, received information. Moreover, LAPHIA gives a budget for environment fees (facilities, computer,
missions...) of around 5 k euros per year in order to create a confortable working environment.

Adjustment: In 2014, one of the LAPHIA PhDs has dismissed: V.Marakevitch has been recruited in CELIA laboratory
on Oct. 25, 2013 in the framework of the EXOLAS collaborative project (Thesis title: Ultrashort Middle Infrared Laser
and Parametric Sources). For different reasons related to the personality (a shy person) and the working tasks (no
communication, no report), she decided to leave the lab and dismissed on August 2014. In order to slow down the
dynamism of the project, a new recruitment has been set up with G. Archipovaite in January 2015.

Two weak points have to be underlined: i) A lack of coherence regarding the salary policy because of the new
“charte de gestion”. We have to decide all together with the IdEx and LabEx the salary policy. A specific rule has to
be set up for all IdEx programes. ii) There is no free French course for PhD and Post doc.

Our perspective for the second is to launch 3 or 4 chairs “tenure track” for 3 years (450 k euros): to attract a
renewed researcher to develop a high relevant research thematic with a benefice for the community. For more
details, please refer to the power point “Cluster LAPHIA — Future perspectives”.

5 Note: the replacement of V.Marakevitch has not been taken into this indicator — PhD Exolas Project following her dismissal (G.Archipovaite).
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Regarding the governance, a manager (AL.Bué) has been hired in March 2013 (half-time with the Cluster CPU from
March 2013 to December 2014 and full-time since January 2015).

The HR policy of the University is scheduled long time in advance therefore the cluster history is too young to
impact deeply the strategy. As a short-term example, IMS laboratory hired M. Simon JOLY (Sept.2013) in the team of
L.Bechou to reinforce photonics in this laboratory. This new recruitment is due to the excellence perimeter of
photonics and laser in Aquitaine. We can observe several recruitments in LP2N as it is a new laboratory in the
campus with an expected growth of human resources during the first years. Since 2015, the Director of LAPHIA is
invited to the Board of the Department “Science and Technology” in order to discuss with the Directors of the labs of
the perspectives in future Human Resources.

> List of the LAPHIA recruitments (PhD, Post doc, Research Engineers) is presented in appendix C.

*LAPHIA success story*
Antoine Dubrouil received his PhD from the Bordeaux University and worked for Swinburne University in Australia as
a laser technology consultant to upgrade their laboratory infrastructure to latest laser technology. His next stint was
in Milan, Italy where he spent his time in fundamental research with the Politecnico di Milano, one of the world’s best
laser research institutes. Thanks to the LAPHIA risky project “AttoFlower”, he has been recruited for a Post doc
position in November 2013 at CELIA. Following this experience, he is now creating a start-up in ultrafast
instrumentation in Bordeaux.

* List of invited professors®: Up to now, 48 professors have been invited in the framework of the
Cluster LAPHIA (seminars, symposium, colloquium...). 75 % of the invited professors come from international
Universities. The list is presented in appendix C.

Financial means, leverage effect

* LAPHIA grant

1* period (2012/13 = 2015)

IdEx Grant for LAPHIA Cluster*

Amount engaged by LAPHIA Cluster

3,743 M €

*Not included permanent salaries.

* LAPHIA expenses

2012/13 2014 2015

2012/13 - 2015

LAPHIA expenses

LAPHIA expenses

LAPHIA expenses

TOTAL
LAPHIA expenses

489765 €

836856 €

~1,350 M €
(On Nov.2015)

For more details, please refer to the financial annual reports.

¢ External funding

2013-> 2015

TOTAL — External funding obtained by LAPHIA members (ANR, CRA, H2020, companies...)

*2013 > 2015: Not included LP2N information.

- To boost the leverage effect, the Board initiated new projects and applied to different calls, below are some
examples:

> Research
2013: Région Aquitaine project “La Centrale” (not selected)

6 This indicator is based on the LAPHIA definition (different from ANR definition).




2014: CPER (photonics part) (selected)

2015: LIA “LUMACQ” — CNRS (in progress)

2015: Amplitude Systemes & Fondation Bordeaux Univ. (3 months IR - Wendwesen Gebremichael)
> Education

2015: ETN « LASE2020 » — H2020 (not selected)

2016: ETN “Fun Glass”: in progress
> Valorization

2015: Yonsei R&D Center-Innoteck-LAPHIA project is in progress
> Student affairs

2015: SPIE Bordeaux Student Chapter in optics selected + 1 mobility grant funded
2016: OSA Bordeaux Student Chapter: in progress
> Events/Communication to a large audience

2015: Région Aquitaine & CNAM for the International Year of Light program (selected)

- To strengthen the dynamic and follow their research works, the LAPHIA Pl applied to different calls that have
been successful, below are some examples:

2014: GigaPico risky project 2 LabCom with ALS selected

2014: TAINEPEC collaborative project > ANR FASTNANO & Région Electrovortex selected

2014 & 2015: ATAS risky project > ANR Misfits selected and ERC “Exciters” obtained (Dec.2015)
2015: MOBILE risky project 2 MOTIF project (CRA) selected

2015: Multi-material fiber project > ANR PhosFyb selected

2015: NANO2BRAIN interlabEx project = 2 ANR projects (nanotubesinBrain) obtained

2015: Multivor risky project 2 A 10-month post-doc grant has been obtained from Europe, within the Erasmus
Mundus Mobility Action (for A.Aleksanyan)

2015: Start-up project “FemtoEasy” = CNRS/IRA/AST/BPI

2015: FOCI and PROXMI passport projects = AST maturation funds obtained

2015: Raman-X passport project 2 ANR “LUCEL-X” selected

2015: INPHOTARCH collaborative project = SPOT project (CRA)

Impact of the Cluster on its ecosystem policy

> Research:

LAPHIA provides a financial incentive for teams to engage in novel trans-disciplinary collaborations in order to gain
maximal added value from the complementarities in expertise with neighboring fields. Joint projects have thus been
considered with most other Labex networks and IdEx of University of Bordeaux. The interlabEx projects supported
are: “NANO2BRAIN” between BRAIN & LAPHIA; “MULTIMAT” between Lascarbx and LAPHIA; “HOBIT” between CPU
and LAPHIA (Ref: InterlabEx section for more details about the projects). For information, the list of IdEx projects
funded within the LAPHIA scientific perimeter is presented in appendix E (list non-exhaustive).

The perspectives are: i) to explore new trans-disciplinary collaborations with AMADEUS LabEx on materials, quote
optical meta-materials, photonics for bio sensing, with TRAIL LabEx on translational imaging, correlative imaging
techniques, with COTE labEx on laser processes in wood. Several seminars will be organized for the beginning of
2016: especially with AMADEUS, INSERM (3D printing of living tissue and photonics components) and CPU (scientific
computing). ii) To launch the digital Agenda 2.0. This agenda aims to put Bordeaux to the forefront in the
development of a "new generation of Technological Innovations in Communication, Computing and Cryptography"
initiated by Philippe Bouyer, Lionel Canioni and Pascal Weil, and now lead by Philippe Bouyer and Gilles Zemor. This
project proposes to draw the lines of future technological developments in information transmission, information
storage and processing of information. Exceeding today’s limitations will require a "revolution" for which optics and
more fundamentally quantum physic can play a central role. These basic sciences can lead to high-performance
computing by using elementary particles to reach an unmatched parallelism thanks to entanglements. Still
considered as science fiction just a few years ago, these technologies now become an iconic development issue, as
evidenced by new available products as well as the growing interest of large multinationals like Microsoft or Google.
These new technologies require to rethink the fundamentals of computing, storage of information processing and
transmission, both at hardware and software level. The societal impact of these technologies is considerable, both
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ecologically and in terms of the evolution of society as evidenced by the many questions raised about internet use,
privacy and protection of personal right. This agenda will therefore not only focus on scientific and technological
aspects but also conduct a thorough reflection on the impact that will have these technological developments on
society.

> Education:

LAPHIA has contributed in different ways to reinforce the impact on the ecosystem policy: for examples, it
contributed to the launch of the IdEx education platform to link VET operated by PYLA and the Higher Education of
the University. This topic was of a great importance and IdEx hired a project manager (MB.Vieules). In the framework
of the new Master accreditation, a specific track within the Master of Physics is validated thanks to the excellence
and the size of the ecosystem. A SPIE Student Chapter has been created in April 2015 and federates PhD and Master
students from Bordeaux University and also Institute d’Optique Graduate School (I0GS) of Bordeaux. In 2015, we
have co-organized the International Education and Training in Optics and Photonics Conference (ETOP 2015 from
SPIE) with the LAPHIA symposium. We succeeded in attracting this event in France for the first time.

3.SOCIO-ECONOMIC IMPACT

Partnerships with stakeholders in the socio economic sector

One of the purposes of LAPHIA is to increase the transfer of the innovations that the labs generate towards the
industrial worlds. These collaborations concern local companies and also larger national and international companies.
Our local partners will act most of the time as true partners that participate at very early stages of the transfer
projects. National and international partners usually intervene later at more advanced stages acting as our final
clients.

Note: please refer to the valorization part for more details.

- 60 % of passport projects have a socio-economic actor included in the consortium

- Work in partnership with Competitiveness Cluster « Route des Lasers » (involvement of a representative in
our scientific council, involvement of a LAPHIA representative within their DAS meetings, co organization of
the symposium 2013, launch of the industrial mentoring). For the 2 period (delegate: Y.Deshayes) and co-
organization of a conference in 2016 related to the aeronautic with the Pole (L.Canioni: co-chairman)

- Closer ties with Aerospace Valley in Toulouse (DAS Pharos), focus on photonics and aeronautics

- Fondation Bordeaux Université: Amplitude Systemes

- Start-ups: A.Dubrouil (FemtoEasy); R.Royon (Isicore)

- Photonics 21 network (L.Canioni belongs to the Board of Stakeholder)

- SPIE « Photonics West » & SPIE Student Chapter

- Involvement of industrials in the LAPHIA symposium: Round table, talks, mentoring, ... (examples: Corning,
ExploraNova, Amplitude Systémes, Poetis)

- Presentations of LAPHIA: DAS Pharos, Turbomeca-SAFRAN group, CETIM Directors (Centres Techniques des
Industries Mécaniques), ...

Key figure: PATENTS (sources: CNRS & UBx): In 2015, 13 patents have been issued by LAPHIA members. We can note
that several of them are directly linked and have been issued thanks to LAPHIA projects such as FOCI passport
project, PROXMI passport project, HOBIT interlabEx project, INPHOTARCH collaborative project, multi- material fiber
project...

Relations with SATT and, where applicable, the IRT or ITE as well as the other transfer arrangements
falling under higher education institutions and research organizations

Aquitaine Science Transfer, SATT (Technological Transfer Acceleration Companies) of the Aquitaine Region, is the main
contact for several LAPHIA partner laboratories for negotiating partnership research contracts. We collaborate with the
SATT at different levels: i) Together with the SATT Aquitaine, we boost to ensure research meets the requirements of
the industrial world and to guarantee a technology level high enough (TRL) to start a maturation project following a
LAPHIA passport project. Up to now, 40 % of LAPHIA passports projects (FOClI and PROXMI) have been pursuing
thanks to a maturation support from SATT Aquitaine. ii) We follow closely and monitor LAPHIA development to
evaluate the opportunity to protect the IP of the new technical solutions implemented. We are confident in the way that




major scientific discoveries in the fields of photonics lasers will result from their use. iii) We were assisted by SATT teams
for drafting the consortium cluster agreement. In this framework, several meetings have been organized to define the
role of each partner and the major points about the intellectual property and exploitation of results.

In order to create synergies and closer ties between actors involved in the national “Investissement d’Avenir”
program, presentations with discussions (Oct. 8, 2013/Nov.6, 2014/March 17, 2015) have been made in front of the
Board of Directors of IRT St Exupery. To date, the Cluster LAPHIA has no relationship with ITE (French Institutes for
Energy Transition).

Actions undertaken for the diffusion of knowledge

Our dissemination takes place at several levels. Our results are presented to the scientific community through
publication in scientific and technical journals (Photonics, Nature) having a large impact factor as well as in
international conferences (Photonic West, IFSA...). We have planned several permanent events that are anchored.
After 3 years of exercise and thanks to our communication policy, those events are now expected by researchers,
engineers from companies and students. The annual symposium as well as the scientific seminars, dedicated to all
the supporters of the challenges of LAPHIA, are the key events we have initiated for the dissemination of knowledge.
Once a year, the Cluster organizes an international symposium in Bordeaux.

Up to now, 3 symposia have been organized in Sept.2013, Sept. 2014 and July 2015 (the last one has been co-
organized with the international education ETOP conference from SPIE). The objectives were to bring together the
local community and international specialists who work in the fields of photonics/laser/imaging, to present the
actual state of the art, and to exchange their meanings on the evolution of the relevant technologies. Key figures are
presented below:

2013 symposium (Sept.2013)
140 attendees
29 talks (14 of them presented by external speakers)
25 posters presented with 3 awards
3 organized visits (labs, Laser Mega Joule, Cité de la Photonique)
2 industrial mentoring
1 summer school MILMI “entrepreneurship”

2014 symposium (Sept. 2014)
206 registrations
185 attendees
19 talks
3 courses
1 round table with industrials
1 Pint of LAPHIA organized by the students
36 posters and 5 awards
4 organized visits (labs, Laser Mega Joule, Cité de la Photonique, Alphanov)

2015 symposium was collocated and run in parallel way with ETOP 2015 from 29 June to 3 July 2015
180 registrations
120 attendees
1 workshop « Women in optics »
9 talks
“International year of light” projects presented
31 posters and 3 awards

The monthly seminars given by both researchers from Bordeaux and international guests address a wide variety of topics.
They are an opportunity for everyone (researchers, industrials, students) to build a strong interdisciplinary culture in lasers
and photonics. Topics and profiles of the speakers are evaluated by the seminar committee in order to reach a large
audience. Therefore we ask the Professor to introduce the subject in the first 10-20 minutes in order to be
understandable for the audience (typically undergraduates/graduated). The presentation is 45 minutes (15 minutes of
questions). The seminar is scheduled a Thursday per month from 1:00 to 2:00 pm. After the seminar, we use to organize a
laboratory visit and face-to-face meeting with LAPHIA researchers. Up to now, 29 seminars have been organized. We
worked hard during the 3 years in order to increase the number of attendees (from 20 in 2013 to 75 in 2015) through the
adaptation and reinforcement of our communication policy. We decided to offer the desert and coffees in order to create
a friendly environment. In 2015, for the first time, we organized a colloquium on “single molecule microscopy” with
keynotes speakers (Prof. M.Orrit- Leiden Institute of Physics and Prof. V.Sandoghdar- Director at Max Planck Institute for
the Science of Light). We have realized our planned objectives in term of events.
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APPENDICES

A. Lab. partners

The Cluster LAPHIA is composed of 11 research units corresponding to 4 different trustees (Bordeaux University,
CNRS, CEA, I0GS). The consortium is still the same since the starting date of the Cluster:

CELIA - UMR 5107 CNRS/CEA/université de Bordeaux

LOMA (ex CPMOH) - UMR 5798 CNRS/ université de Bordeaux

LP2N - UMR 5298 IOGS/CNRS/ université de Bordeaux

ICMCB - UPR 9048 CNRS

IMS - UMR 5218 CNRS/ université de Bordeaux /IPB

ISM - UMR 5255 CNRS/ université de Bordeaux

I2M (ex LMP, TREFLE) - UMR 5469, UMR 8508 CNRS/ université de Bordeaux /IPB / Arts et Métiers — Paristech

CRPP - UPR 8641 CNRS

CENBG - UMR 5797 CNRS/ université de Bordeaux

CEA CESTA - CEA

SPH (ex Episteme) — Co habilité par 'université de Bordeaux / Bordeaux Montaigne
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Légende/lecture du tableau

C1 Collaborative project INPHOTARCH

Cc2 Collaborative project EXOLAS

c3 Collaborative project TAINEPEC

Ca Collaborative project PETAPHYS

R Risky projects

P Passport projects

A Other (initiated by the Board / LAPHIA networking...)

Number

30 New collaborations thanks to LAPHIA

21 Existing collaborations (before LAPHIA)
Research teams involved in LAPHIA Cluster

22* (*SPH team has not been taken into account)




C. List — Invited Professors & LAPHIA recruitments

. Invited Professors

Name Firstname Name of the Univ. Country
ABDOU AHMED Marwan IFSW Stuttgart Germany
ANDERSON Stephen G. SPIE USA
AZIZ Hany University of Waterloo Canada
BAUDELET Matthieu CREOL - University of Central Florida USA
BELESSA Joél Institut Lumiére Matiere - Univ. of Lyonl France
BELLOUARD Yves Mechanical Engineering Dept. Eindhoven University of Technology | The Netherlands
BENABID Fetah Xlim — Limoges France
BIRKL Gerhard Technische Universitat Darmstadt Germany
BOUDOUX Caroline Ecole Polytechnique de Montréal Canada
BOULANGER Benoit Institut Néel France
BREVET Pierre-Francgois | Institut Lumiére Matiere - Univ. of Lyon1l France
CHANTELOUP Jean-Christophe | Laboratoire Utilisation des Lasers Intenses (luli) France
DEKORSY Thomas Konstanz Univ. Germany
DEREN P. Wroclaw Univ. Poland
DEREUX Alain Bourgogne Univ. France
FREEGARDE Tim University of Southampton UK
GANAPATHY Senthil ORC-University of Southampton UK
GOUPALOV Serguei Jackson State University //loffe Institute-St. Petersburg USA/Russia
HOFFMANN Dieter Darmstadt Univ. Allemagne
JUODKAZIS Saulius Swinburne Univ. of Technology Australia
KAZANSKY Peter ORC-University of Southampton UK
KRANKEL Christian Hambourg University Germany
LIPOVSKII Andrey St. Petersburg Academic University Russia
LUITEN André University of Adelaide Australia
MESSADECQ Younes University Laval Canada
MINARDI Francesco Istituto Nazionale di Ottica-Sesto Fiorentino Italy
MURUGAN Senthil ORC Southampton UK
NAKATANI Keitaro ENS Cachan France
NOLLMANN Marcelo Center for Structural Biochemistry France
NOLTE Stephan Jena Fredrich University Germany
ORRIT Michel Leiden Institute of Physics The Netherlands
PARK Seung-Han Yonsei University South Korea
PASENAU Ludwig Toulouse France
PRZEMYSLAW Wraclaw Univ. Poland
RHEE Y.l Korea Atomic Energy Research Institute (KAERI) South Korea
RICHARDSON Martin Central Florida University USA
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RICHARDSON

Kathleen

Central Florida University

USA

ROCH Jean-Francgois ENS Cachan France
SAKHO Ibrahima Université Assance Seck de Ziguinchor Senegal
SANDOGHDAR Vahid Max Planck Institute for the Science of Light Germany
SUBRAN Costel CNOP France
T.CASSIDY Daniel McMaster University (Ontario, CA) USA

THERIEN

Michael J.

Duke University

USA

UDEM Thomas Max-Planck Institute for Quantum Optics, Garching Germany
VALLEE Réal Laval University Canada
VAN BALLMOOS Peter Institut de Recherche en Astrophysique et Planétologie de Toulouse | France
VILAR Rui Instituto Superior Técnico Portugal
WILKINSON James ORC Southampton UK

*  LAPHIA recruitments

Project Position Thesis title/research Last Institution
Starting year m Typology NAME Lab. subject Supervisor(s)
Loss in Post doc Theoretical study of
2012 Risky BAI Qjang LP2N absorption loss in P.LALANNE Nanjing Univ. Chinese
plasmonic (12 months) ‘ "
plasmonics launchers (China)
Development of STED-like
STED and . Post doc N Direct Laser Writing in St Etienne .
2012 STRUCT Risky (12 months) MISHCHIK Konstantin LOMA prepared co-doped Y.PETIT (France) Russian
glasses
Détection d’interactions
Post d de molécules uni N Ecole Centrale
2012 HiFRETCancer | Passport ost doc RUAN Yi LP2N € molécules uniques a L.COGNET Marseille Chinese
(12 months) ultra-haute densité dans
. (France)
le cancer du sein
Janus nanocomposites:
2012 JANAPA Risky Postdec | pupvK ivan LOMA Towardsefficient |, ogepie SAS Genes'ink |y ainian
(12 months) production for photonics (France)
applications
Structuration multi-
échelle di
2013 INPHOTARCH | Collaborative | PhD DESMOULIN Jean-Charles | ICMCB cchefle de Verres pour | 1 cARDINAL ENSCI (France) | French
nouvelles fonctionnalités
optiques
Molecular modification of
photoactive spacecharge " .
V.RODRIGUEZ/N.M: Univ. P;
2013 INPHOTARCH | Collaborative | PhD BOURIGA Meriem ISM embedded surfaces : /N-Me v ars Tunisian
N CLENAGHAN Diderot (France)
Elaboration and
spectroscopic studies
Etude de la superradiance
2013 TAINEPEC Collaborative | PhD FAUCHE Pierre CRPP plasmonique : des R.VALLEE Paris Saclay French
mesures d'ensemble 2 la (France)
particule unique
Obtaining and Yonsei Univ.
2013 EXOLAS Collaborative PhD KIM Ka Young IcmcB characterization of optical | V.JUBERA y Korean
- (South Korea)
ceramics
2013 RAMAN X Passport PhD HADJ-BACHIR Mokrane CELIA Laser a Electrons Libres X | g5 coy BordeauxUnv.d | e rian
Raman (France)
Epistémologie et histoire Maastricht Univ.
B des sciences: des navires (The
From Tranversal aux fusées. L'Institut du Netherlands)
2013 Scientists o Big. . PhD KRASNODEBSKI Marcin SPH " o J.PIERREL/P.DURIS A Polish
. " project SHS Pin et la chimie des Faculté des Arts
Sciences' . s :
résines en Aquitaine et Sciences
(1900-1970) Sociales
Towards high-density
2013 MULTIVOR Risky rfzstr:j::ths) ALEKSANYAN Artur LOMA multiple vortices light ‘:;r.ev&'i;(:r:_ea) Armenian
fields E.BRASSELET v '
Post doc Individual molecules as Bordeaux Univ
2013 INDIMONE Risky BAIDA Hatim LP2N nanoprobes of their B.LOUNIS Moroccan
(12 months) ) (France)
environment
Measuring Attosecond " . -
2013 ATTOFLOWER | Risky Post doc DUBROUIL Antoine CELIA pulse profile in the time E.CONSTANT Politecnico di French
(12 months) domain Milano (ltalia)




Develop.per/nenF dune Centre Commun
Post doc source fibrée délivrant des Lannionais
2013 Visible Fiber Risky MAHE Hind LOMA impulsions nanosecondes | E.FREYSZ P French
(12 months) d’Optique
accordables dans le
N . (France)
domaine visible
Electromagnetic pulse
generation in high
2013 PETAPHYS Collaborative Post doc POYE Alexandre CELIA intensity laser-target V.TIKHONCHUK Univ. Aix- French
interaction and its Marseille
detection (France)
2013 INPHOTARCH | Collaborative | "2%t9°¢® | yANG Guang 1SM o . V.RODRIGUEZ Rennes 1UNIV. | (i oce
months) Electric field structuring (France)
Mogilev State
MAKAREVICH Univ.
2013/2015 EXOLAS Collaborative PhD Viktoryia/ARCHIPOVAITE CELIA Ultrashort Middle Infrared | E.CORMIER (Biélorussie)// Belarussian/Lithuanian
Giedre Marija Laser and Parametric Vilnius Univ.
Sources (Lithuania)
2014 GIGAPICO Post doc AUBOURG Adrien LP2N High power electro-optical | G.SANTARELLI Lab. Charles French
Risky comb laser developments Fabry-Palaiseau
(12 months)
(France)
2014 TAINEPEC Collaborative Post doc COMESANA Miguel CRPP Exploring Single quantum | S.RAVAINE Univ. Vigo Spanish
emitters interactions with (Spain)
(12 months) A
Plasmonic structures
2014 INPHOTARCH Collaborative PhD IVAKOVIC Petra ISM/CRPP | Hybrid nanostructures for | M.BLANCHARD- Orléans Univ. Croatian
nanopolaritonics DESCE/S.RAVAINE (France)
2014 PROXMI Passport IR (13,5 KUNTZEL Thomas ISm Protein-Crystal V.RODRIGUEZ ENSCP (France) French
months) Multimodal Imaging
BABY Reenu Exploring single quantum
emitter interactions with
2014 TAINEPEC Collaborative PhD LP2N plasmonic structures P.TAMARAT CUSAT (India) Indian
Post doc KOSIONIS Spyridon Theoretical University of
2014 TAINEPEC Collaborative (12 months) LP2N nanoplasmonics P. LALANNE Patras (Greece) Greek
IR (12 Transparent ceramics for Bordeaux Univ.
2014 FoCI Passport months) PRAKASAM Mythili ICMCB optical applications A.LARGETEAU (France) Indian
Atomic clock with
Post doc coherence preserving
(12 months) measurements and phase Bordeaux Univ.
2014 APLL CLOCK Passport PANDEY Deepak LP2N lock A.BERTOLDI (France) Indian
SMETANINA Evgeniya MOdeling of laser induced
Post doc Bulk spe.lce Fharge Lomonosov
(12 months) separation in tailored MOISCOV\.I State
slLver-doped phosphatE University
2014 MOBILE Risky CELIA glass materials G.DUCHATEAU (Russia) Russian
2014 INPHOTARCH Collaborative YAMADA Atsushi CRPP Influencing light R.VALLEE Nagoya Japonese
Post doc propagation on the Univ.(Japon)
(12 months) nanoscale through
molecular reorientation
: Post doc Optical sorting of material Bordeaux Univ. .
2015 CHIRALIGHT | RISk (12 months) | ALEKSANYAN Artur LOMA chirality by chiral light E.BRASSELET (France) Armenian
Post doc Sample a,"d electrode Bordeaux Univ
) (12 months) ) preparations for the (France)
2015 INPHOTARCH Collaborative BONDU Flavie ISM thermal poling treatments | M.DUSSAUZE French
Définition de diagnostics
pour la caractérisation de
Post doc . la tache laser PETAL et la Bordeaux Univ
(12 months) BOUTOUX Guillaume validation des calculs (France)
réglementaires
2015 PETAPHYS Collaborative CELIA d'activation D.RAFFESTIN/V.TIKHONCHUK French
Etudes sur les mesures de
positions des composants
Post doc optiques et sur les Bordeaux Univ
(12 months) différents supports (France)
d’affichage pour la réalité
2015 HOBIT InterlabEx FURIO David IMS al é J.P.GUILLET Spanish
Post doc Single NANOtu?e a_nd, . Bordeaux Univ
(12 months) ) NANOot imaging in living (Framee) )
2015 NANO2BRAIN InterlabEx GAUDIN Antoine LP2N Brain environments L.COGNET Canadian
Pair electron-positron
Post doc generation with high
(12 months) intensity and high power HHU Diisseldorf
2015 TULIMA Risky JANSEN Oliver CELIA laser X.RIBEYRE (Germany) German
Optimization of DLW, by
developing adapted and
original approaches to
Post doc compensate aberrations
(12 months) at the focus of high
repetition rate ultrafast
femtoseconde laser Yonsei Univ.
2015 INPHOTARCH Collaborative LEE Jangeung CELIA beams L.CANIONI (South Korea) Korean
2015 TOWARDS... Risky Post doc LOZAN Olga LOMA Nano Plasmonics Imaging | S.DILHAIRE Bordeaux Univ. | 01 40uan
(12 months) (France)
Institut du
Cerveau et de la
Post doc Moelle Epiniére,
(12 months) Hépital de la
FON synthesis and Salpétriéere
2015 NANO2BRAIN InterlabEx N. LAZAR Adina ISM characterization M.BLANCHARD DESCE (France)
Academy of
Post doc Optical Trapping of Sciences of the
(12 months) Nanoparticles in Gas Czech Republic
2015 OPTISREDING | Risky ONDIC Luka3 LOMA Phase Y.LOUYER (Czech Republic) | Czech
Sustainability study of CIMAP-
IR (18 crystal for exotic laser ENSICAEN
2015 EXOLAS Collaborative | months) BOLANOS Western IMS application Y.DESHAYES (France) Colombian
Laser tests and optical
Post doc characterization of new Univ.of Aveiro
2015 EXOLAS Collaborative (18 months) | REDDY Allu Amarnath CELIA active media I.MANEK HONNINGER (Portugal) Indian
Universidad
Post doc b
(12 months) ) Development of a laser Publica de A )
2015 MIGAPHYS Other ROTA RODRIGO Sergio LP2N source at 461 nm G.SANTARELLI / E.CORMIER Navarra (Spain) | Spanish
Post doc Gravity imaging with atom QSTAR-INO
2015 MIGAPHYS Other (12 months) | PELISSON Sophie LP2N interferometry B.CANUEL (Italy) French

It should be noticed that the Cluster LAPHIA has funded all the recruitments (except for JC.DESMOULIN: 50% is co-
funded by Institut de Chimie-CNRS). Moreover, two recruitments within LAPHIA passports projects (PROXMI and
FOCI) have been renewed thanks to a maturation project funded by SATT (11 months of Research Engineer:
T.KUNTZEL & 18 months of Research Engineer: M.PRAKASAM). The employer of all LAPHIA recruitments is Bordeaux
University except for JC.LDESMOULIN, doctorate within Inphotarch project who has been recruited by CNRS at ICMC
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1. GOVERNANCE AND ORGANIZATION

The governance of the LAPHIA cluster consists of a scientific coordinator, who is in very strong
interaction with a board of four directors. The strong coupling existing between them is obviously a
strength of LAPHIA, and certainly the key of its efficiency which is remarkable. For some specific
actions, LAPHIA acts as a “mini funding agency” with the ability to give quick and strong support to
innovative projects directly proposed by the researchers. The “risky” project system has already led to
excellent science and innovation outputs, and should therefore be encouraged and supported by the
University of Bordeaux IDEX.

After difficulties at the launch of LAPHIA, the selection process and the funding appears to be handled
in a very professional way. A remarkably efficient project engineer works now at full time for LAPHIA.
This is undoubtedly the key of the very strong improvements in both scientific and financial
organization.

LAPHIA, through actions decided by the board of directors, has obviously played a major role in linking
the laser physics research community in Bordeaux with the Mega-Joule laser project which will
provide world class capabilities. New collaborative projects have been defined and have already
scientific results. This result is to be applauded.

No strong weaknesses associated to the LAPHIA governance have been detected. We encourage the
directors of LAPHIA to strengthen the interaction with the directors of the laboratories that are
affiliated to LAPHIA, although their involvement in LAPHIA varies strongly depending on the research
activities of each laboratory. This is nevertheless required in order to strengthen foreseen actions that
will be linked with the recruitment of research staff on LAPHIA-supported “Chairs”, either at junior or
at senior level.

2. PRODUCTION EVALUATION

2.1 Quality of the scientific production

The core of the scientific strategy of LAPHIA is constituted by the four collaborative projects launched
for 4 years. These collaborative projects are calibrated for strengthening strategic axis of the
photonic cluster. The integration of the overall scientific production over the perimeter of each
collaborative project clearly points to the high quality of the involved teams. The projects are all at
mid-term or so, and it is clearly too early for a quantitative evaluation of the LAPHIA impact.

As a partial assess of the projects progress the SC remarks:

- Collaborative Project : Integrated Photonic Architectures

INPHOTARCH involves 15 permanents from ISM, ICMB, CELIA and CRPP laboratories. It is a structuring
and well balanced project between a boost of well established, before LAPHIA birth, and pertinent
scientific activities on Laser and electrical field structuring, and new risky avenues on addressable
photonic molecular structures. The latter, timely and ambitious, has promoted new collaborations
within the LAPHIA Cluster. The already obtained results are scientifically convincing. The concern of
the consortium to protect the results through 3 patents is welcomed by the CS, as it is the will to
increase the international partnerships with reputed optical centers.

- Collaborative Project : TAINEPEC

TAINPEC involves 5 permanents that belong to two teams at LP2N and one at CRPP, they had never
collaborated before this project. This ambitious project is well focused around two workpages. The
first one aims at demonstrating and studying the superradiance of hybrid quantum emitters mediated
by the plasmonic resonance of a hosting Au Nanoparticle. This project involves the complementary
skills of three groups for the functionalization of NP, the optical study and the theoretical aspects. The
second WP is devoted to the proposition and demonstration of a nanoscopic tool at low temperature.



Outstanding results were obtained in both directions, they are welcomed by the SC. The SC
appreciates the enriching collaboration between the LP2N teams and encourages the consortium to
further develop the interactions between the LP2N teams and the CRPP team.

- Collaborative Project : EXOLAS

EXOLAS involves 23 permanents from ICMB, CELIA, IMS and LOMA laboratories. The project aims at
developing a full approach for laser systems solutions at wavelengths for which nowadays approaches
fail achieving compact, high power and stable operation. EXOLAS gathers specialists on optics,
material science and chemistry to tackle the numerous problems both from new material mid-long
term solutions and/or new architecture short term approaches. The activities are well linked at the
international level both for research and educational aspects. The SC draws the attention of the
consortium on the risk of cleavage and lack of synergy between teams and activities coming from
bottom-up and top-down approaches.

- Collaborative Project : PETAPHYS

PETAPHYS gathers 19 permanents that belong to CELIA and CEA/CESTA laboratories. The main goal of
the consortium is to plan and coordinate the first stage of operation of high power PETAL laser, whose
infrastructure is managed by the Equipex PETAL+. PETAPHYS has taken cleverly advantage from the
delay in PETAL installation to prepare the start-up of the academic user facility. This includes
diagnostic and control of electromagnetic environment, radiation security, metrology program and
design of representative experiments. The SC particularly appreciated the approach for mobile
diagnostic developed during this first step of the project, as well as the identification of the back
radiation as the dominant source of damage. Clearly PETAPHYS plays a crucial role for the community
of future users of the Megajoule laser.

2.2 Innovation & transfer technology strategy

LAPHIA Cluster implemented a clever strategy to boost technologic transfer. This is based on a twofold
approach.

1) The launch of a “Passeport” call for projects, that aims at supporting research projects with high
potential of innovation and bring to them the keys to be accelerated by the SATT or the Bordeaux
University. This positioning close to the labs, that ensures detection efficiency and "proselyte" action, is
fully adequate. It is worth noting that 60% of Passeport projects include a socio-economic partner in the
consortium.

2) A close interaction with the Pole Route des lasers and the SATT, both for the selection of the
Passeport projects, which helps for further steps in the prematuration-maturation chain (bottom-up
dynamics) and to be aware of the industrial needs (top-down feeding).

The SC congratulates LAPHIA for the implementation of this well targeted strategy for innovation and
technology transfer.

The SC encourages the IDEX Bordeaux to take advantage of these initiatives and to integrate a LAPHIA
representative into its "Valorisation" management committee.

The SC recommends to LAPHIA that a partnership is sought with local actors of education to the
entrepreneurship, such as the I0GS, with the aim of improve support for young researchers (PhD, Post-
Doc) wishing to engage in the technology transfer and start-up process.

2.3 Formation (Outreach, attractiveness, networking...)

In terms of formation, the strategic objective is to set up an integrated graduate program in photonics
with increased attractiveness for Masters and PhD students

33



The main achievements are at the international level, with educational networks that enhance the
exchanges and the attractivity for students. This is the case of the ETN Lase2020 and the ERASMUS
program IT-ELIl for PhD’s.

For Master programs, the SC noticed that student exchanges are strongly encouraged. In addition, visio-
conferences on photonic materials are organized with U. Central Florida.

At the local level, new Master programs are under construction. It should be a good opportunity for
LAPHIA to increase the visibility of education in photonics in Bordeaux.

2.4 International (Outreach, attractiveness, networking...)

Through a proactive action LAPHIA Cluster developed an efficient activity of promotion of
international networking. Three emblematic actions were launched:

- LAPHIA promoted the creation of a Laboratoire International Associé (LIA) between Université de
Bordeaux, CNRS and Université de Quebec

- LAPHIA actively participated to the creation of a Research center with the Yonsei University at Korea,
and LG INNOTEK

- LAPHIA launched a series of Common Symposia with Darmstadt University, Jena Germany

Other actions concern educational networks that enhance the exchanges and the attractivity for
students. This is the case of the ETN Lase2020 and the ERASMUS program IT-ELII.

One partial indicator of the international attractiveness is the high pourcentage of foreign students
recruited via the PhD and Post-doctoral positions opened by the LAPHIA Cluster: 76% of the 42
positions.

This intense activity on international networking induces a considerable amount of additional
administrative tasks. The SC encourages the prosecution of the international activity, but alerts LAPHIA's
direction board on the risks of falling all these administrative tasks only on the scientific staff.

3. APPRECIATION OF THE CLUSTER’S CONTRIBUTION TO STRUCTURING THE GATHERED

SCIENTIFIC STRENGTHS
®  IN TERMS OF RESEARCH AND FORMATION
Given the large number of research laboratories and scientists involved in LAPHIA, the first structuring

effect is the definition of only 3, complementary, research themes: emerging photonics and materials,
innovating imaging, and lasers and high-energy physics. The different types of financial supports
implemented in LAPHIA (large collaborative projects, risky projects, and research mobility projects) are
also very well adapted tools to structure scientific strengths.

In addition to the aspects already discussed in the previous section, the structuring effect of LAPHIA
during the period under evaluation is obvious: 52 collaborations between teams were supported,
among which 30 between teams that had never collaborated before. The SC also appreciates the
proactive action of the Board that promoted and initiated 5 projects in parallel of these research calls: 3
inter-LabEx projects, 1 “Physics beyong EquipEx MIGA” project, and 1 “multimaterials fibers” project.
The annual LAPHIA symposium is a key structuring event for the dissemination of knowledge (57

talks, 91 posters, 150 attendees).



Concerning education, several student events have been supported, including Inter-Laboratories
events for PhDs and Post Docs.

* IN TERMS OF GOVERNANCE, SYNERGY, COMMON SCIENTIFIC PROGRAMMING, VISIBILITY...
Structuring effects are well identified at all stages of the governance and animation of LAPHIA, especially

in the Scientific Council where the directors of all laboratories are represented, in the Seminar
Commitee composed of 6 researchers from different labs and in the Education Committee, newly
created, with 4 members from different labs.

4, ADDED-VALUE RESULTING FROM THE LABELLING AND THE FUNDING AS AN “CLUSTER OF

EXCELLENCE”
® IN TERMS OF DEVELOPMENT, OUTREACH, VISIBILITY...
® REGARDING TO EACH UNIT PARTNERS AND REGARDING TO THE UNIVERSITY OF BORDEAUX

* Overall appreciation
The SC had a very positive overall opinion on the benefits of the cluster on the academic activities
related to Photonics and Laser in Bordeaux. LAPHIA Initiated synergy among the team partners which
belong to 11 laboratories from Université de Bordeaux, CNRS, Institut d’Optique Graduate School and
CEA leading to a number of transdisciplinary research projects. That appears to be a clear added-
value of LAPHIA to gather the research around photonics, lasers, materials for photonics and imaging
in Bordeaux area, to support cross-fertilization and to be a representative of the partners on the
covered topics. Quantitative indicators were given which emphasized the significance of the
collaboration outcomes.
Visibility of the local photonics research was improved by LAPHIA at the national and international
levels. The annual international symposia, the creation of new formal connections with Centre Optique
Photonique et Laser in Canada (U. Laval Québec, Ecole Polytechnique de Montréal) and Yonsei

University in South Korea, the creation of a Canada/France joint research unit with the support of

CNRS (CNRS-LIA) and the contribution to EU Networks (academic and research), all these initiatives were
very successful.
LAPHIA also supported the technology transfer by founding the step between the lab idea and the
prototype. That filled a gap in the helps already available for the pre-development of high tech
product. On the formation side LAPHIA favored the connection between students and the industries,
a very positive initiative. The idea of writing a proposal for the RISE call of H2020 is well considered.
With respect to the University of Bordeaux, LAPHIA contributed to its reputation of excellence cluster,
increasing the scientific production and the intellectual property, increasing the connections with
renowned foreign universities, re-enforcing the identity of a U Bordeaux as one of the strong
academic centers for Laser and Photonics in Europe.

¢ Strengths and potentials/opportunities
Strength stands in the high quality and high scientific level of the team members, in the
complementarity of Materials science with Photonics, in the presence of the world class laser
facilities of CEA-CESTA in the local industrial context, in the established international connections
(USA, Canada, Korea, ..). The fact that photonics is a KET for EU is a good opportunity.
The high visibility of Bordeaux all around the world is a plus.

* Weaknesses and risks
Management teams at the different level of the local organization (labs, cluster, Idex) could be in
conflict and their decisions could be less effective if there is a lack of coordination in their respective
policy. Lack of founding continuity could prevent to capitalise the achievements.
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* Recommendations
Coordination between laboratories directorates and LAPHIA could be strengthened
Idex and LAPHIA should coordinate their initiatives in order to avoid overlap and to focus on
complementarity.
Flexibility and the possibility of fast decisions should be preserved.
Positioning, at least at the national level (and EU level as well), should be provided with respect to
other photonics clusters
The identity of LAPHIA should be strengthened among the partners and advertised in conferences and
publications. But the multiplicity of the partners’ affiliation may destroy the identity abroad: Laboratory,
Cluster, Idex, University, CNRS, CEA!! Every structure wants to promote its own organization, that’s a
(French) difficulty.

5. FUTURE STRATEGIES AND ORIENTATIONS

For the second funding phase, LAPHIA intends to fund research chairs, at both junior and at senior level.
The committee agrees with this goal in order to ensure a strong future for the science at the university
of Bordeaux. Nevertheless we would like to point out that similar initiatives, led in other IDEX centers,
have led to not fully convincing results in the scientific domain covered by LAPHIA. On the other hand,
there is today a wealth of bright and motivated young candidates on the few permanent positions that
are opened every year. One alternative scheme might be to support applications on innovative research
projects, evaluated by LAPHIA and leading to a commitment that if recruited either at university or in a
research organization (CNRS, CEA, ...) the PI working in a LAPHIA affiliated laboratory will receive a
specific funding intended for instance to purchase a crucial equipment for starting her/his project.

6. INTERNATIONAL POSITIONING OF THE CLUSTER

The panel congratulates the consortium for the above mentioned initiatives of selected partnerships
in Canada, Korea and Germany. Furthermore, the research being undertaken expands beyond the
scope of these selected partners, with strong ties to unique facilities worldwide.

The next step seems to be the recognition of the LAPHIA brand worldwide, in the same manner as
CUDOS Arc Center of Excellence in Australia. We support the coordinators of LAPHIA in this goal, and
recommend deepening a few of the presented strategies in order to succeed:

- Keeping investing in the website, which is already very attractive, by investment of a regular
update with news and links to events (including hiring)

- the main avenue for acknowledging the existence of LAPHIA is creating a set of communication
materials for presenters in international conferences with the LAPHIA label. This is being coordinated
by the LAPHIA IdEx and should be supported by the researchers

- The brand will also be promoted through the high profile hiring of promising candidates from
abroad

- Training in partnsership of some universities through formal Erasmus Mundus could be
implemented, although we recognize the difficulties in timing given the current revision of the
Université de Bordeaux curriculum

7. OVERALL OPINION AND RECOMMENDATIONS

The initial objective of forming a strong scientific base in the interdisciplinary areas that are covered by



LAPHIA is already a success. It has led to a recognized and innovative activity at the international level.
We therefore encourage a strong support by the University of Bordeaux IDEX for the second funding
phase.

The main challenge for the second funding phase will be to initiate new developments, such as support
to junior or senior research chairs, without sacrificing the existing collaborative actions which have
already led to remarkable outputs.

In what follows we summarize the SC overall recommandations.

Overall recommandations
Management :

To further improve the already very significant impact of LAPHIA, the coordination between
laboratories directorates and LAPHIA should be strengthened.

It is also important that Bordeaux Idex and LAPHIA coordinate their initiatives in order to avoid
overlap between funding actions and to focus on complementarity initiatives.

Collaborative projects :

The SC encourages the Board of LAPHIA to actively search with the project leaders of EXOLAS an
improvement of the strategy and synergies between the teams involved in the different parts of the
project and their approaches.

Innovation & transfert :

The SC encourages the IDEX Bordeaux to take advantage of LAPHIA initiatives and to integrate a
LAPHIA representative into its "Valorisation" management committee.

The SC recommends to LAPHIA that a partnership is sought with local actors of education to the
entrepreneurship, such as the 10GS, with the aim of improve support for young researchers (PhD,
Post-Doc) wishing to engage in the technology transfer and start-up process.

Formation :

A remarkable training laser center has been developed with the support of LAPHIAS and with a strong
commitment of the laser & optics industry. It is a quite unique initiative at French level with a strong
potential for the training of students but also of employees through the « formation continue »
system. Strategies for the development of this training centers should be discussed between all
academic partners and the IDEX.

International:

The LAPHIA brand should be promoted through the high profile hiring of promising candidates from
abroad. Also training in partnership of some universities through formal Erasmus Mundus could be
implemented, although we recognize the difficulties in timing given the current revision of the
Université de Bordeaux curriculum. Both aspects already engaged by LAPHIA Board should
be poursued.

A benchmarking of international photonic Clusters could further improve the positioning strategy.

Due to the intense activity of LAPHIA on international networking a considerable amount of additional



administrative tasks is induced. The SC encourages the prosecution of the international activity, but
alerts LAPHIA's direction board on the risks of falling all these administrative tasks only on the
scientific staff. A help of IDEX Bordeaux with a CDD shared with another Cluster/Labex could be an
efficient solution.

Added value of the Cluster:

Flexibility and the possibility of fast decisions should be preserved.

The identity of LAPHIA should be strengthened among the partners and advertised in conferences and
publications. But the multiplicity of the partners’ affiliation may destroy the identity abroad if the
strategy is not integrated by laboratory directorates.

Future actions Chairs:

Succeed in hiring outstanding young or senior researchers, is not an easy task. All the more if the
constraint of contributing to the cluster dynamics or at least to prevent from disturbing it is applied.
The Chair program strategy should be deployed in a synergistic way with laboratories directorate. The
SC could be involved in order to help with an external point of view for the strictly scientific aspects.



E. List of IdEx projects funded within the LAPHIA scope (list non-exhaustive)

Objet / Titre du projet (nom du

Responsable

L Référent (contact local,
scientifique ou

P o Laboratoire / Structure P directeur de thése, etc) -
fosramme porteur si pas d'objet/titre) / bénéficiaire - NOM )
NOM
Professeurs invités 2014- Linovskii UMRS5255 Institut des Sciences Moléculaires Linovskii Marc
2015 P (ISM) P
Post-Doc Internationaux UPR9048 Institut de Chimie de la Matiere .
ite Fiber Devi . DANTO Cardinal
Campagne 2013 Composite Fiber Devices Condensée de Bordeaux (ICMCB) ardina
Post-Doc Internationaux Development.and op.tlmlzatlon UMR5107 Centre Lasers Intenses et
of the X-ray diagnostics for L Jakubowska
Campagne 2014 Applications (CELIA)
PETAL
Professeurs invités 2014- Neuhauser UPR8641 Centre de Recherche Paul Pascal Neuhauser Vallée
2015 (CRPP)
Professeurs invités 2014- Nanopolaritonics UPR8641 Centre de Recherche Paul Pascal Neuhauser Vallée
2015 anee (CRPP)
Professeurs invités 2014- UMR5798 Laboratoire Onde et Matiére
hekh hekh PISTOLESI
2015 Shekhter d'Aquitaine (LOMA) Shekhter
Laser Plasma Instabilities
Professeurs invités 2014- UMR5107 Centre Lasers Intenses et
iti i KORI BATANI
2015 relevant t.o Shock Ignition in Applications (CELIA) SKORIC
Laser Fusion
Professeurs invités 2014- Zigler UMR5107 Centre Lasers Intenses et Zigler Batani
2015 & Applications (CELIA) &
Professeurs invités 2015- Building of a clock laser for a Sr UMRS5298 Laboratoire Photonique, . .
. ‘. . Prevedelli Bertoldi
2016 interferometer Numérique et Nanosciences (LP2N)
Professeurs invités 2015- . UMRS5298 Laboratoire Photonique
4 h LOUNI
2016 « Quantum Nanooptics » Numérique et Nanosciences (LP2N) Sandoghdar OUNIS
Communication entre
Programme PEPS sur site nanc?ol:‘qets et .photoprocessus UMRS5255 Institut des Sciences Moléculaires MCCLENAGHAN
Appel 2012 confinés au sein des (ISM)
polymersomes
Programme PEPS sur site Propulsion de micro-nageurs par ' UMR5798 Laboratoire Onde et Matiére Bickel
Appel 2014 effet Marangoni d'Aquitaine (LOMA)
. Générateurs de vortex optiques . "
Programme PEPS sur site intéarés hvbrides UMR5798 Laboratoire Onde et Matiere BRASSELET
Appel 2014 gres vt . d'Aquitaine (LOMA)
organique/inorganique
BBC theory for new
e ing f
Programme PEPS sursite | CPPortunities emerging from UPR9048 Institut de Chimie de la Matiére
manifold ordering . CANO
Appel 2014 L . Condensée de Bordeaux (ICMCB)
(ferroelectricity, magnetism &
superconductivity)
Quantitative optical nanoscopy
for personalized diagnosis of . .
MR5298 L t Phot ,
AAP Commun SIRIC colon cancer: infrared nano- u 5 .98 abora 0|re‘ otonique COGNET
. . Numérique et Nanosciences (LP2N)
markers on tissue microarrays
from patients
Interface physique-chimie-
Programme PEPS sur site biologie pour comprendre les UMR5298 Laboratoire Photonique, NASSOY
Appel 2014 mécanismes de l'invasion Numérique et Nanosciences (LP2N)
tumorale
Imagerie chimique
nanométrique de peptides
Programme PEPS sur site amyloides impliqués dans la UMRS5255 Institut des Sciences Moléculaires
o, . Bonhommeau
Appel 2015 maladie d’Alzheimer par (ISM)
spectroscopie Raman exaltée par
effet de pointe
P fluidi le tri ) .
Programme PEPS sur site s:I(;ectci)fp(;Z mu;(:;gu:rziiﬁe: tr UMRS5798 Laboratoire Onde et Matiere BRASSELET
Appel 2015 ; P d'Aquitaine (LOMA)
chirales
Cluster CPU Hybrid thlcal Be.nch for Hachet
Innovative Teaching
Optomécanique angulaire
Doctorat International macroscopique de systémes UMRS5798 Laboratoire Onde et Matiere HAKOBYAN BRASSELET

Campagne 2012

photopolymérisables
nanostructurés

d'Aquitaine (LOMA)
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Doctorat International
Campagne 2013

Doctorat International
Campagne 2014

Doctorat International
Campagne 2015

Doctorat International
Campagne 2015

Doctorat International
Bourses de mobilité pour
les doctorants (supports &
seule)

Conférences
internationales
d'excellence

Plateformes mutualisées
(buisness development)

Projet ExtraBrain

Structuration InterLabEx
2014

Fond d'intervention
particuliére projets PIA

Fond d'intervention
particuliére projets PIA

Structuration InterLabEx
2013
Pre-maturation

BIS Euskampus (Pays
Basque)

Modélisation mathématique du
dépot de dose pour la
photonthérapie et la
protonthérapie

Probes for REmote Chemlcal
SEnsing (PRECISE)

Inhomogénéités dans les
écoulements de suspensions
non-newtoniennes

HYBRID METALLO-DIELECTRIC
NANORESONATORS

Elaboration et caractérisation de
nouvelles fibres a base de verre
d'oxydes lourds pour les lasers
de puissance

Symposium Laphia

Marché subséquent 3 - Laphia
plateforme Fibres

ExtraBrain

MultiMat

Abondement thése PETAL+

cofinancement Ecole d'été
"Atoms and Plasmas in Super-
Intense Fields"

Image and characterize the ECS
organization in pathological
brain tissues using carbon
nanotube imaging

Unité Neurale Implantable

Workshop Laser

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMR5258 Laboratoire du Futur (LOF)

UMRS5298 Laboratoire Photonique,
Numérique et Nanosciences (LP2N)

UPR9048 Institut de Chimie de la Matiére

Condensée de Bordeaux (ICMCB)

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMRS5298 Laboratoire Photonique,
Numérique et Nanosciences (LP2N)

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMR5107 Centre Lasers Intenses et
Applications (CELIA)

UMRS5298 Laboratoire Photonique,
Numérique et Nanosciences (LP2N)

UMRS5298 Laboratoire Photonique,
Numérique et Nanosciences (LP2N)

PICHARD Dubroca
Abou Khalil CANIONI, PETIT
AHMADREZA OVARLEZ
COGNEE LALANNE
SKOPAK Fargin
Canioni

Canioni

Cognet

Bousquet

BATANI Ducret
BATANI

Cognet

Bézard, Cognet

Canioni



F — Conclusion - Charts

- Color table for the different LAPHIA actions

Key objective LAPHIA Events

LAPHIA Mobility

LAPHIA Project

Education

Laphia symposium

Structural
collaborative
projects

Education program Invited professor

Master Internship

Passport Project

Maturation project

Internships in
innovative start-ups
for students

Industrial

Events towards .
partnerships

industrials

*Note: Chair tools are part of the futures perspectives of the Cluster (period 2)

Strutural
collaborative

projects

Laphia
symposium

Risky projects

Mentoring
program and

Education Student Chapter

program

Phd Managment
degree

Industrial Events towards
partnerships industrials

Science
mediation B destine
Project wide audience

Research

bilit
Structural / n}; e

. ct
collaborative

rojects
PhD mobility

Education Master
progra Internship

Invited

professor

Laphia

symposium

International comparisons

Benchmarking has a great importance for us in order to have an overview of the international environment and
renowned actors in laser and photonics. With only 3 years of existence, LAPHIA succeeded in set up several
programs that contribute to the reputation and the attractiveness of the Bordeaux University. Moreover, excellent
teams well renowned belong to the Cluster that helped to have legitimacy. The Centers presented hereafter have an
average of 10 years experiences. Similar excellence programs on materials and photonic systems have been
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proposed and founded around the world, like in Germany at the Karlsruhe Institute of Technology. The DFG-Center
for Functional Nanostructures (cluster of excellence) is developing a dedicated program on structured materials for
photonics. In Australia, an ambitious program (CUDOS) on photonic fiber has also been launched in Sydney and has
been successful in the new ARC Centers of Excellence funding round until 2017. Around the word, different centers
have targeted the photonic domain. One can cite in the US the University of Central Florida with the Florida
Photonics Cluster (FPC), Tucson University or Lehigh University where the Center for Optical Technologies is working
in close collaboration with the center for advanced materials and nanotechnologies. Finally, the Rochester node
displays a similar configuration to Bordeaux, with the conjunction of the University of Rochester, the Institute of
Optics, and the Laboratory for Laser Energetics. In Germany, the Munich node was recently recognized as an
excellence center in the framework of the very similar “Excellence Initiative” program.



G — Presentations - Scientific results of the risky and passport projects

® Risky projects:

JANAPA - JAnus NAnocomposites: Towards
efficient production for Photonic Applications

Jean OBERLE, LOMA
1/12/2012 - 30/11/2013

Patent: "Particules de TiO2 dissymétriques
(particules de Janus) et leur procédé de synthese
par photodéposition", M. H. Delville, J. P.
Delville, L. Vauriot, 19 December 2012, 1262371.
Finalisation, fiabilisation et extension du procédé

Janus nanoparticles semiconductor metal are of great interest for
many applications in photonics and in particular for photovoltaics.
The project objective is twofold: to establish an optimized
synthesis path and oriented these particles to obtain a collective
effect for photonic applications.

Main results: Finalize patented protocols for synthesis of metal /
semiconductor nanohybrids; Significantly improve production
yields up to 90% for creation of Janus particles (Silver / ZnO) from
ZnO nanorods; Understand and greatly improve the dispersion
and stability of particles in different phases in order to use them

in different applications; Highlight the metal-semiconductor
coupling in dynamics behavior of nanohybrids Ag / ZnO.

Loss in plasmonic
Philippe LALANNE, LP2N/LOMA
01/11/2012 - 01/11/2013

Q. Bai, M. Perrin, C. Sauvan, J.-P. Hugonin, P.
Lalanne, “Efficient and intuitive method for
the analysis of light scattering by a resonant
nanostructure”, Optics Express 21, 22, pp.
27371-27382, 2013

0. Lozan, M. Perrin, B. Ea-Kim, J.M.
Rampnoux, S. Dilhaire, and P. Lalanne
“Anomalous light absorption around

subwavelength apertures in metal films”,
Phys. Rev. Lett (2014).

C. Sauvan, J.P. Hugonin, I.S. Maksymov and
P. Lalanne, Theory of the spontaneous
optical emission of nanosize photonic and
plasmon resonators, Phys. Rev. Lett 110,
237401 (2013).

The excitation of surface plasmon is the basis for many applications in
photonics. An important point is to understand the absorption
properties of these waves at the vicinity of sub wavelength object.
Main results: After a numerical and analytical study, we were able to
produce a scattering nanostructure. The experimental results agree
well with the different theoretical approaches. We predict and
observe an abnormal absorption in the vicinity of a diffracting slot
pierced in a metal sheet. in fact, the field in the metal, instead of
decreasing with the distance to the slot, as expected, remains almost
constant for distances of separation between 20 and 70 A.
Furthermore, a new modal theory to describe nano-resonators has
been developed. The analytical solution of Maxwell's equations in an
intuitive and simple approximative way is a challenge. We have just
done it in the case of the study of the scattering of light by metal
nanoresonators. This is one of the most difficult study because it must
account for the absorption and dispersion of light. We were able to
set up a new formalism which allows to easily and quickly calculate
the physical optical quantities. Until then, every change of
experimental injection conditions in numerical simulations required to
redo the calculation entirely. In this project, the field scattered by the
nanoparticle is described as a sum of standardized modes, they are
computed once and for all because they do not depend on the
injection conditions. This model due to its analyticity, is of major
interest for understanding the optical response of nanoparticles.

Visible Fiber Light
Eric FREYSZ, LOMA/CEA
11/2013 - 01/2014

[E. Hugonnot, P. Calvet, A. Mussot, G.
Tison, A. Mahe and E. Freysz, Vector
modulation instabilities in high-energy
narrow-bandwidth  nanosecond pulsed
polarization-maintaining ytterbium-doped
single-mode fiber amplifier, communication

In this Risky project, Eric Freysz and Emmanuel Huguenot with the help
of a postdoctoral Miss Hind Mahe had the idea of using parametric
amplification process directly into a birefringent fiber ytterbium
amplifier pumped by a laser diode 976 nm. This demonstrated that
according to the the polarization injection conditionsof a nanosecond
oscillator up to 70% energy amplified could be transferred to visible
bands. Main results: During this project, the first results of parametric
amplification and conversion on visible band is obtained. A numerical
model taking into account the various non-linear effects and non-linear
phenomena in cascade predicts wavelengths generated based on
experimental parameters. This tool is essential to optimize the white
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a Photonics West (San Francisco, 2014)

source. The first results are encouraging because the spectral density
obtained is 1-2 orders of magnitude greater than the state of the art
and opens new perspectives in terms of application.

INDIMONE
Philippe Tamarat, LP2N
09/2013 > 09/2014

Ivan S Veshchunov, Sergei V Mironov, William
Magrini, Vasili S Stolyarov, AN Rossolenko, VA
Skidanov, J-B Trebbia, Alexandre | Buzdin, Ph
Tamarat, Brahim Lounis, « Direct Evidence of
Flexomagnetoelectric Effect Revealed by Single
Molecule Spectroscopy », Phys. Rev. Lett. 115
(2015) 027601

Patent: Bouzdine/Lounis/Tamarat, « Procédé de
Controle de Déplacement d’un Vortex
d’Abrikosov » N° de dép6t 1558027, Ao(it 2015

The basic objective of this project is to provide the first direct
experimental evidence of an electrical charge accumulation at the
center of a Abrikosov vortex in type Il supraconductor. Ultra-
sensitive nanoprobes such as fluorescent molecules have been
used to determine the charge distributions of the vortices on a
nanometer scale. The presence of an electrical charge to the core
of the vortex strongly influences the inter-vortex interaction and
the stability of vortex in dense networks. In addition to its strong
impact on fundamental physics, such a discovery could open new
opportunities in applications of high temperature
superconductors for electronic devices.

Main results: This risky project enabled the team of Brahim
Lounis to perform world premieres: the realization of a magneto-
optical microscope for imaging Abrikosov vortex in niobium (Type
Il superconductor) with excellent optical contrast. Finally, the
project also showed that the local heating of the vortex lattice by
the laser beam and the subsequent cooling can produce vortex
formation of aggregates with high density, surrounded by a free
zone of vortex. The size of these aggregates and the density of
vortices inside can be effectively controlled by the power of the
beam and the external magnetic field. This effect is a simple way
for spatial manipulation of these vortices.

ATTOFLOWER
Eric Constant, CELIA
11/2013 - 11/2014

Publication in  “Nature Communications”:
Dubrouil, A and Hort, O and Catoire, F and
Descamps, D and Petit, S and Mével, E and
Strelkov, VV and Constant, E, « Spatio- spectral
structures in high-order harmonic beams
generated with Terawatt 10-fs pulses », Nature

In this project, the objective was to develop new characterization
techniques for attosecond pulses (characterization in the time
domain) to study the possible evolution of this duration as a
function on the distance travelled in vacuum. This Risky project
involves the design of an interferometric system of attosecond
resolution. XUV-IR pump probe experiment devoted to
characterization of atto pulses.

Main results: The development of an unlocked XUV-IR
interferometer allowed us to get control the XUV -IR delay at
attosecond time scale. Its characterization showed stability at the
attosecond level (which had never been achieved in the laboratory

communications 5, 4637 (2014),
http://dx.doi.org/10.1038/ncomms5637. before). The optimization of harmonic generation allowed us to
obtain spatially resolved spectra in one-shot regime. These
- Start-up FemtoEasy (A.Dubrouil) spatially resolved spectra showed many spectral and spatial
features linked to spatiotemporal coupling (occurring at
attosecond time scales and micrometric dimensions), which
resulted in publication in the journal Nature Communications. M.
Antoine Dubrouil, postdoc on this project launches a start up
based on the technology developed during the project.
MULTIVOR The project "Towards the high density optical vortex" is to
Etienne Brasselet, LOMA develop liquid crystal phase masks which allow the generation
of multiple vortex. These self-engineering phase masks
11/2013 - 11/2014 operate via spin-orbit interaction of light which couples the
- A. Aleksanyan and E. Brasselet, “Spin-orbit polarization and the phase of a light field to produce optical
phase singularities of high quality. One of the targeted




photonic interaction engineering of Bessel beams”,

submitted [LAPHIA funding is ackowledged)].

- A. Aleksanyan and E. Brasselet, “Smart optical
vortex coronagraphy using liquid crystal topological
défects”, to be submitted by the end of 2015

[LAPHIA funding is ackowledged].

> A 10-month post-doc grant has been obtained
from Europe, within the Erasmus Mundus Mobility

Action (for A.Aleksanyan).

application is to use the masks to improved coronagraphy
optical vortex which is an astronomical imaging technique
enabling observation of objects of low brightness in the
vicinity of intense source.

Main results: In this project, two main demonstration are
highlighted: A) the ability to realized topological phase mask
to the smaller scales required for vortex coronary and finally
B) laboratory demonstration of the ability of these masks to
detection of small object near to intense light source.

MOBILE - MOdeling of laser induced Bulk
space charge separation in tailored slLver-
doped phosphatE glass materials

Guillaume Duchateau - CELIA/ICMCB
10/2014 = 10/2015

E. Smetanina, B. Chimier, Y. Petit, N.
Varkentina, E. Fargin, L. Hirsch, T. Cardinal, L.

Canioni, and G. Duchateau, “Modeling of
Nanostructures Formation in Metal Doped
Oxide Glasses Irradiated by a Train of

Femtosecond Laser Pulses” - Physical Review A

- Project "MOTIF" obtained (CRA)

This project is devoted to the development of a theoretical model
of nanostructure formation of noble metallic clusters induced by a
train of femtosecond laser pulses. The model includes
photoionization and laser heating of the sample, diffusion, kinetic
reactions and photo- dissociation of metallic clusters. The model
was applied to reproduce the formation of nanostructures in silver-
doped phosphate glass. The parameters of the silver
nanostructures were obtained numerically under various incident
pulse intensities and number of pulses. Numerical modeling shows
charge migration, leading to a stable space charge separation that
creates a strong static electric field buried in the irradiated area,
guantitatively reproducing experimental observations. The model
provides clear understanding of the interplay between involved
physical and chemical processes and forms a theoretical basis for
the design of new metallic nanostructures.

Main results: In the framework of high-repetition-rate interactions,
we identify that laser-induced space charge separation in the bulk
is a remarkable consequence of thermally-assisted material
modification, defect creation, local transport and particle trapping,
and photo-chemical reactions: this leads to a buried static electric
field in the material bulk, to local symmetry breaking and original
effective second order nonlinear properties in tailored glassy
materials. Preliminary results to evaluate the induced electric field
in the bulk have also been obtained by solving the Gauss law. This
knowledge will allow us to predict the second harmonic response
of these nanostructures.
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®* Passport projects:

HiFret Cancer
Laurent COGNET - LP2N/Inst.Bergonié/Fluopharma

11/2012 - 10/2013

- Patent: L. Cognet & B. Lounis, US-provisional
application 61/890 371 "A method of studying
binding reactions", 10/31/2013

- G. Giannone, E. Hosy, JB. Sibarita, D. Choquet and
L. Cognet « High content Super-Resolution Imaging
of Live Cell by uPAINT. » Methods Biol Mol 950
(2013) 95-110

- P. Winckler, L. Lartigue, G. Giannone, F. De Giorgi,
F. Ichas, J.-B. Sibarita, B.. Lounis and L. Cognet «
Identification and super-resolution imaging of
ligand-activated receptor dimers in live cells » Sci.
Rep., 3 (2013) 02387 (open access sur
Nature/srep/2013/130808)

In this project, we realized for the first time the high
resolution imaging (below the diffraction limit) of receptor
dimers in living cells, potentially decisive indicators in the
screening stage and therapeutic choices for cancers. This was
accomplished by combining uPAINT super resolution imaging
and the FRET technique between individual molecules. We
have significantly increased the detection statistic of
individual molecules activated by their ligand on a living cell:
namely several hundred thousand detected by our new
method compared to a few dozen at best by the single
molecule imaging. To get closer to realistic conditions of
hospital, we are now planning to apply our method to
oncological samples from the database of the Institute
Bergonié, a necessary step to maturation of this method.

APPL-CLOCK - Atomic phase-locked for
timekeeping

Andrea Bertoldi - LP2N
11/2014 - 10/2015

- Phase locking a clock oscillator to a coherent
atomic ensemble, R. Kohlhaas, A. Bertoldi, E.
Cantin, A. Aspect, A. Landragin and P. Bouyer,
Phys. Rev. X 5, 021011 (2015),
http://dx.doi.org/10.1103/PhysRevX.5.021011,
arXiv:1501.03709

- EU Patent: « Coherent spectroscopic methods
with extended interrogation times and systems
implementing such methods », A. Bertoldi, R.
Kohlhaas, A. Landragin, and P. Bouyer (N.
14307085.2)

- A Cotutelle with the Univ. of Southampton has
been started and LP2N participates to an EURAMET

The sensitivity of an atomic interferometer increases when the
phase evolution of its quantum superposition state is measured
over a longer interrogation interval. In practice, a limit is set by
the measurement process, which returns not the phase, but its
projection in terms of population difference on two energetic
levels. The phase interval over which the relation can be
inverted is thus limited to the interval [-1t/2;m/2]; going beyond
it introduces an ambiguity in the read out, hence a sensitivity
loss. In the project, we use coherence preserving
measurements and phase corrections to phase lock of the clock
oscillator to an atomic superposition state. We developed a
protocol based to improve atomic clocks under local oscillator
noise, and foresee the application to other atomic
interferometers such as inertial sensors. Main results: Two
main demonstrations are highlighted: A) the ability to realized a
phase locking protocol that leads to atomic clock improvement
B) A patent of a new method that can be extended to other
types of quantum sensors




H. Performance indicators

Key result area Performance Measure Period 1
2012/2013
X: figures have to be updated (Publi. 2015: stop on Nov.2015) 2012/20 201 | 201
13 4 5 > 2015
Outco
Target me
Number of projects selected 16 9 9 31 34
% Research (collaborative, risky, mobility, other) 88% |67%|89%| 81% 82%
% Valorization (passport) 13% |33%|11%| 19% 18%
Number of projects selected in the framework of LAPHIA AAP 16 9 4 29
Increase the ; -
research excellence Number of risky projects 8 4 3 15 15
througP! LAPHIA Number of mobility projects 1 2 1 6 4
projects
Number of passport projects 2 3 0 6 5
Number of collaborative projects 4 0 0 4 4
Number of "other" projects 1 0 0 1
Number of projects started 15 8 9 31 32




100

% Research (collaborative, risky, mobility, other) 87% |63%| % 84%
% Valorization (passport) 13% |38%| 0% 16%
% inter-lab projects (all project typologies) 53% |50% |44% 50%

Number of applications received in the framework of LAPHIA AAP 32 30 | 12 74
Global success rate (%) 50% |30%|33%| 30% 39%

Number of "risky" applications received in the framework of LAPHIA AAP 22 21 | 9 52
Risky - success rate (%) 36% |19%|33% 29%

Number of "mobility" applications received in the framework of LAPHIA AAP 2 4 1 7

100

Mobility - success rate (%) 50% |50%| % 57%

Number of "passport" applications received in the framework of LAPHIA AAP 2 5 2 9

50%

Passport - success rate (%) 100% |60%| 0% | min. 56%

Number of "collaborative" applications received in the framework of LAPHIA AAP 5 0 0 5
Collaborative - success rate (%) 80% | 0% | 0% 80%

Number "other" applications received in the framework of LAPHIA AAP 1 0 0 1
"Other" - success rate (%) 100% | 0% | 0% 100%




Number of journal papers (RICL only --> international peer-reviewed journals)

211 1209 | 187
Quality of research Number of journal papers (RICL) with IF > 6 36 31 | 34
outputs Number of journal papers (RICL) with IF > 10 8 16 | 10
Number of journal papers (RICL) with IF > 30 0 4 3
Number of IUF (Institut Universitaire de France) 4
Scientific excellence
of LAPHIA members | Number of "Prix scientifiques attribués par I'Institut de France et ses académies"” 1
Number of new PhD/Post doc/Research Engineer recruited to the Cluster working on
core cluster research projects 17 10 | 13 40
% of PhD, Post doc & Research Engineer with an international nationality 78%
Number of thesis initiated by LAPHIA 7 2 0 12 9
LAPHIA recruitments
- International Number of thesis initiated by LAPHIA (100% LAPHIA funding) 6 2 0 8
talents
Number of thesis initiated by LAPHIA (50% LAPHIA funding + 50% external funding) 1 0 0 4 1
100
% PhD students with an international nationality 71% % 0 50% 78%
% of PhD funded (50% or >) by LAPHIA with a M2 graduated by another French universities 57% |50%| O 56%
% of PhD funded (50% or >) by LAPHIA with a M2 graduated by an international University 43% |50%| O 44%

49




Number of thesis defended 0 0 0 0
Number of new postdoctoral researchers recruited to the Cluster working on core cluster
research projects 10 6 12 20 28
83 50
% of Post doc with an international nationality 70% | % | 75% | % 79%
50
% of international Post doc recruited abroad 20% | % | 50% 39%
Number of new research engineers recruited to the Cluster working on core cluster research
projects 0 2 1 9 3
50 50
% of Research engineer with an international nationality 0 % | 100% | % 67%
% of international IR recruited abroad 0 0 0 0
Increase the Number of national and international events "co-funded" by the Cluster (summer schools or
attractiveness/ scientific conferences: Research and Training) 1 |4 3 8
Promotion
Links with other
disciplines Number of relevant interdisciplinary research projects supported by the Cluster 4 3 4 11




Number of symposia initiated and organized by LAPHIA 1 1 1 3 3
Number of talks 29 |19 9 57
Cluster scientific events Number of posters 24 136 | 31 91
(to federatc.e the Number of " best poster awards" 3 5 3 11
community
and boost the Number of attendees 140 |185| 120 148
networking) Number of seminars initiated and organized by LAPHIA 13 | 7 9 30 29
Number of attendees (average) 25 | 50 70
Number of workshops organized by the collaborative projects' teams / 2 2 6 4
Repeal-leverage effect 37| 3| 3,687 10,387
P & External funding (€) obtained by LAPHIA members (ANR Definition) M | M M M
Increase the
competitiveness of the
innovation and transfer | Number of passport projects started 2 3 0 5
% of passport projects with a socio-economic partner included in the consortium 50% | 67% 0 60%
% of passport projects to pre-industrial projects by SATT 40%
Number of LAPHIA projects (all typologies) who obtained a maturation funding (AST or other
Technology transfer | ©rganisms) 4
Number of patents issued by LAPHIA members 0 2 13 15

51




Number of interns recruited in the framework of LAPHIA Education Call 2 10
% international students 0% | 80% 75%
% of international students recruited abroad 0% | 70%
Number of internship applications received in the framework of LAPHIA AAP 20 28 40 88
Number of views of the internship offer through SPIE website (from June to Dec. 2015) - - 2259 -
Internationalization of | Number of Master mobility scholarships supported in the framework of LAPHIA Education
training Call 1 2 3 6
% incoming Master grant 0% 0% 0% 0%
% outgoing Master grant 100% | 100% | 100% 100%
Number of PhD mobility scholarships supported in the framework of LAPHIA Education Call 3 2 2 7
% incoming PhD grant 67% | 50% | 50% 57%
% outgoing PhD grant 33% | 50% | 50% 43%
Number of Master students involved (LAPHIA definition: Nombre d’étudiants en Master (toute université/école
nationale/internationale confondue) participant activement au développement scientifique des axes du cluster LAPHIA. Ont été comptabilisés _ 16 TBC
les stagiaires de Master (financés par LAPHIA dans le cadre de son appel a projets Education), les stagiaires de Master recrutés dans le cadre
de projet de recherche LAPHIA et le stagiaire communication (volet gouvernance).
Number of invited Professors (ANR definition: Seront sommeés le nombre de mois effectués par les professeurs ayant une
invitation effective (contrat de travail), égale ou supérieure a 1 mois, financée entierement ou partiellement par le LabEx (a I'exclusion des
. professeurs invités sur les « rompus de poste »). 0 0 0 0 0
Attractiveness
Number of invited Professors (LAPHIA definition: accueil de professeurs sur des séjours courts (quelques jours a 2 semaines) 48

dans le cadre des séminaires mensuels, délégations étrangeres, symposium annuel, prrgramme Fidex...)




% of invited Professors which come from an international university - 75%
Number of Boards of Directors 33 36 33 102
Number of Scientific Councils 5 4 3 12
% of attendees (year average) 70% | 78% | 77%
Follow up / Governance
Number of Strategic Committee (created in 2014) - 1 1 2
Number of Education Committee (created at the end of 2014) - - 11
Number of Seminar Committee - 5 2 7
Number of call of proposals initiated by LAPHIA (Research/valorization/Education) 3 3 2 8
Calls for proposals Number of national/international reviewers solicited for the evaluation of the LAPHIA 0
applications 10 13 23
Number of sessions/visits of the LAPHIA website 2763 | 5809 | 5856
Website 73,07 72,61 | 78,7
% French visitors % % %
New interactions
between LAPHIA Number of new collaborations between teams thanks to LAPHIA (through LAPHIA projects,
teams/labs networking...) (Ref: appendix B) 30

53




Number of publications (RICL) in the scope of INPHOTARCH project 30 26 36 92
Number of publications (RICL) in the scope of TAINEPEC project 19 21 12 52
Number of publications (RICL) in the scope of EXOLAS project 8 4 6 18
Number of publications (RICL) in the scope of PETAPHYS project NA 2 3 5
Impacts - Cf)llaboratlve Number of patents issued within the 4 collaborative projects - 1 4 5
projects
Number of patents related to EXOLAS project - - 1 1
Number of patents related to INPHOTARCH project - - 2 2
Number of patents related to TAINEPEC project - 1 1 2
Number of patents related to PETAPHYS project - - 0 0
% of women within LAPHIA members 12% 10% 11%
Number of women PI of LAPHIA projects 1 0 1 2
Men/women ratio
% of women Pl of LAPHIA projects 6%
% of women recruited by LAPHIA (PhD + Post doc + research engineers + interns) 26% | 30% | 28% 28%




|. LAPHIA Booklet

The LAPHIA booklet can be uploaded here (French and English versions):

http://laphia.labex.u-bordeaux.fr/en/Communication/LAPHIA-booklet/r965.html|
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RICL of all LAPHIA members (excepted “Science Philosophie Humanité” (SPH) members)
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