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Présentation du projet

Laser Lightning Rod (LLR)

Goal: Investigate and develop a new type of lightning rod based on filaments produced
by a high repetition rate terawatt laser

Partners:

— Trumpf Scientific Lasers (Germany), University of Geneva, EPFL, HESSO (Switzerland), CNRS,
Airbus Group, AMC (France)

* Total budget: 3.9 M€

* Coordinator: A. Houard (LOA-CNRS)

* Duration: 4 years, starting on January 2017
Website: lIr-fet.eu
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Objectif du projet

= A portable device for active control of lightning

The laser-based system could be easily deployable for the protection of
vulnerable installations such as electrical plants, launching pad, airports...
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a) Downward lightning to victim; b) upward lightning; c) upward lightning facilitated by
laser filamentation discharges the cloud and protects the potential victim.
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Technical program

To upscale the previous laboratory experiments to real lightning conditions a unique
compact laser source with an unprecedented combination of energy and repetition
rate will be developed

TRUMPF

 Compact high rep rate TW laser fully
pumped by diodes (Trumpf Scientific)

— Energy of > 1 J/pulse

— Repetition rate 1 kHz

— Pulse duration 600 fs
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Technical program

The aim of this project is to use this guiding effect in real lightning conditions:
The laser will stimulate the number of upward lightning flashes, transferring cloud

charges to the ground and thus influencing the incidence of downward natural
lightning.

Location : meteorological station of
Saentis (Switzerland)
— Altitude 2 500 m

— Fully instrumented for the detection of
lightning (by EPFL and HES)

— 100 lightning strikes every year
— Many events of upward lighting leader
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« Comment avez-vous abordé les « Gatekeepers » dans votre
proposition ?
— Long-term vision

— Breakthrough scientific and
technological target

— Novelty

— Foundational
— High-risk

— Interdisciplinary
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PREPARATION DU PROJET

* 5Nov 2015 : premiere réunion avec 5 partenaires

e Jan 2016 : choix du coordinateur et début de la rédaction du projet
* Fev 2016 : demande d’un soutien IPE CNRS

* Avril 2016 : 2 partenaires additionnels (spécialistes foudre)

11 mai 2016 : soumission du projet

e 4 octobre 2016 : notification d’acceptation
e 22 décembre 2016 : signature du Grant Agreement

 1lerjanvier 2017 : début du projet (date de début imposée par la
commission)
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QUELQUES RECOMMANDATIONS

e Choisir rapidement le coordinateur
e S’inspirer de proposals acceptées

« Demander 'aide d’'un ingénieur projet européen
e Rédaction du projet (hors contenu scientifique)
* Budget (éligibilité des dépenses, amortissement..)
e Soumission du projet en ligne
* Questions juridiques (accord de consortium)

* Faire du lobbying a Bruxelles

* Préparer I'accord de consortium en amont et mentionner les
grandes lignes dans le proposal
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QUELQUES REMARQUES SUR LE PROPOSAL

* 1. Excellence scientifique (7-8 pages)
— Pas trop de détails scientifiques
— Un objectif et des applications a long terme clairement identifiés
— Mettre I'accent sur tous les aspects innovants du projet
— Complémentarité des partenaires, interdisciplinarité

— Implication d’un industriel pour concrétiser la vision a long terme (end
user)

e 2.Impact (2-3 pages)
— Importance de la formation de doctorants et postdoctorants

— Importance des PME (ou assimilées), des femmes, jeunes Pl ou
responsables de WP

— Dissémination, open access et Data Management Plan
* 3.Implémentation (7 pages)
— Pas plus de 5-6 work packages
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SUR L'EVALUATION

e 4 reviewers

* Une note /5 pour chaque critere en commentant chaque
sous-partie

* Expliciter clairement I'adéquation a tous les gatekeepers pour
faciliter le travail des reviewers

* Un reviewer négatif n’est pas forcément pris en compte dans
la note finale
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SUR L'EVALUATION

EUROPEAN COMMISSION Evaluation

Summary Report -
Research and
Innovatlon actions

Horizon 2020 - Ressarch and Innovesion Framework Programme

Calt
Funding scheme:
Proposal number:
Fropozsl acronym:
Duration (monthe]:
Propasal thie: Laser Lightning Fiod
Activity: FETOREN-RIA-2016

OPEN-1-2016-20

i CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE

2 UNIVERSITE DE GENEVE cH
&l TRUMEF Scntifio Lasers GmbH + Ca. K& DE
4 AIRBUS GROUP 545 Fi
& AMCS Fi
d ECOI 'OLYTECHNIQUE FED| EHAL LAUSANNE CH
7 HAUTE ECOLE SPECIALISEE DE S OCCIDENTALE CH

Totak
Absace
Gomroling Eghning is & long tims drsam of mariind. The goal of the prssem projeot ia w investigets and develop & new type of lightning
protsotion based on the use of Loward lightning dissharges inftiated through  high repeton rete mus tarawatt laser. The Ssasibilty of the novel
tachnigus and the prajeat's proapsat of suooses ars :md on reoent reasarch providing new insights into the mechanism responsiale for the
guiding of sisatricel dischargss by ing-scige high pawsr logy and on the evailabiky of the uniqusly auitsbls
Siirtia lightning meesurement station in Norbaasiam Saftiatant. Tha LLA asmaartam: deally positionsd %o suoaesd and to raise the
comgetiiivensee of Eurape in ightning cortrol aa i raliss on the imegration of rane-diecipinery ficids in laser development, nonnear aption,
pinsma physios, remots aensing, and fghming: The praject tsam is mads up of Isaders in the domains of high pawsr nonlinsar propagation of laser
puloes in the stmoaphers, luser scntrol of sleotiio dischargss, lightning chysios, high powsr laser development, ard high-repetition-rets lasers. In
addition, the largest Eurooean aompany in asronautios brings its experses in lightning dirsot sfiscts and orotsaton meens on sirret and
iréragtnchures.

3,068,600

Evaluation Summary Report
Evaluaton Resul

Toral score: 4.90 (Threshold: 0)

SCORING
Scores must ba in the rangs 0-5.
Inmeipretation of e score:
0 The propogal Iails 10 address the criterion or cannot be assessed dus 1o missing or incomplete information.
1/POOr. The critenion is inadequatsly addressed, or thens are sangus inharent weaknesses.
2 Fair. The proposai broadly addresses the criterion, bur shere are significant weaknesses.
3 Good. The proposal addnesses the cniterion weil, but a number of shoricomings are present.
4 Very good. The propazsl addresses tha criterian v well, but & small numbar of shartamings ars grazant

5 Excollent. The propossl successiully ddresses all refavant aspects of the criteron. Any sharomings are minor.

* The asteriek means mandstory field

Crivarion 1 - Excellence

Scors: 5.00 (Threshokd: 4/5.00 , Weight 60.00%)

Hots: Tha following aspects will be £3ken Inwn SCCOUM, 0 18 EXsnt hat e PIOPOEsd WOTK COMSZpONGE 0 the wplc description
In the work programme. It @ propoeal I pardy out of ecope, thie must be refiectsd In the ecoring, and explained In the comments.
Compliancs whh e FET-gaeakeepere 8¢ deccribed In the call:

Clariy and noveky of long-term vislon, and amblion Snd CONCrawness of he targewd braakerough sowards shat vielon.

B
The long tem vizion, namely & laser based lightning rod designed to prosctiv

ipger and guide lightning sirikes in order to protect major
infrastruotures and individusiz exposed 1o thia throat i3 very navel and vary cioariy ariculated in this excelent proposal. The ambitan is
bt bassd on & body of work dane 1o dam by the propasers, somstimes in prisr . The nasded
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[l Associated with document Ref. Ares(2018)5558033 - 26/08/2016
reaiise the wision, namely a kW, kHz reo-rate, Joule ievel picosscand laser 1o be developed by l'rw'm‘ iooks very congrafe with a cisar
exDMr\anm on how its thin disk technology can be improved and scaled fo increase from :"e current 0.2 per puise to the 1 J level. Work

camuinging. Charall this sub-sriteran is highly camvinsing on all Fants. vision m.ze,
and ambitior.

: 1 o
Specific fakd. As & consequanse, s visianary charsster is weak and its tergated innavanin wil hardly bacame & frchnaicgical Braskrough.

FR—
The iang serm vision rspresenis & very focused praposal o reach  ciear objective. This fang-serm vision can represent a scientifc

Itz a ve
o bilfons af aurms arnually. Howaver
of thet amount comesoonds to forast fies in pleces grading fram Gifficul 1o impossibie 1o reach in Sme. The praposed system is a mabie lesar
aperating in the range of terawatts, froquencies of 1 Ktz and enargies of arund 1 . The lang-ferm vision of using a TaikHz mobis las
alaar and novel, ambiSous and cancrets and can provids a tachnical breakthrough.

JP—
The propazel iz cansissent, cahersnt and sound aiming the develapment of innavative lightning protection sym
‘_m."\s impiications in other arsas such a3 magnetic fusion and nucisar Falds

Although & challanging project with many vuinerabilities,
succassiul izboratory experiments suggesting it faesib
Development stages needed 1o achisve the final goal ans fimely and wissly descrbed,

At lang term the novel davice has he potential to be use in decreasing ightning stk at aiponts and later a3 a cheap, reliabis and movabls
system for protection of vuinerable arsas, such 2 svents gathering, rockets launching, starage or fransport of hezardous materials,
Novehy, non-incremenalisy and plaueibliky of tha propoesd ragsarch for achisving the tarpetsd braskshrough and ke
toundational character

rious risk miigafion staps are very wel n'gwd Indsed the project is bassd on

The projact is designed fo getto km scals lightning triggars in & controlied fashion with laser fosus scanning and is & lang-standing objsctive
of lightning rasearchers. In thet sanss the projsct idaa iz not cutstandingly navel but it requires & numbar of very non-incremental key
innovations in laser techroiogy (Fig. 5) fiamentation physics (Fig 2) and long distance laser focusing and scanning optics (inspirsd by
astronomicailamospharic adeptve ophics). Thess could lead to the first demonsiration of & ral worid laser based ighting rod. On plasibiity
s clear that, i ail the aisments ars in piace on the tms-scals of the project, thars is & very high probabiliy that ke braskthroughs wil be

made and the vision malized. Thars is [kely to be signfisant foundational knowisdgs craated in plasma physiss, opfics, atmaspheric physics
afc. The laser tashnology couid be widsly applied in particie acoeleration, [aser plasma EUV/X-ray sources, materiais depositon/processing,
atc

The propasal basicaly takes advantage of new laser recently deveioped or that wil be davelaped in the project. it novelty
consists in the of these mchnologins for their application o lighting guiding and in the design of a compiets system for the diagnosti,
contrel and profestion fram lghtnings.

A deep continuity may be noSad with respect to the previaus rezearsh in the fiskd of flameniation and sisciric discharges guiding: & &
cansequance, this researsh dossnt show a strang novelty, nor a foundational character sutable for fiturs disnptive develapments and
researches in the same feid.

3
The propasel of using a Twkiz mabils laser is & rovely in seince and technalagy. The idea of micro-sontroling the laser direetion o provide
for a ionized path in the air for the elssirisity mofion is novel and plausibis. The proposed ressarch is not incrementai as regards any other
previous research in the fid. The development of Tw high frequency lasers wil, doubtisss, stimulats the use of sush sources of powes far
mary athar and fagilitate i iing of fightning generetion and propagation in the atmosphars.

The intended lightning device aiming safety issuas, achiovable by an innovative sciontifc approach, will alsa broadan the scisntic
understanding of this phenomenon. This synergy makes the proposal highly attractive.
Collsborstive ressarch condusted by four of the applicants demonsirated sncouraging resuits an the pragress an e the Erakdown voltage
for Qan'dau'obara d,afurg\s. mﬂro(hgh avorage powsr and high rapetition rato of an uire-shortlazer).

of laser beam focus sweeping and (i) on-site ciagnastis developmant based

an tims rezalved interaramety.

Appropriztanage of the ressarch meshodology and ke sukablliey 0 sddraes high sclandfic and sschnologicsl riske
B
This is claeriy laid aut and dascribad in the roposal. it comprises four elaments, namely laser davelopmen - optics devalogmant - tasts an
flamantation (honzontal) over iong space scaies (1005 m) - final daployment or the Sants fest tower &3 anable real contralisd rggenng and
guiding of lightning svents. Lising adaptive apfics for both laser spot focusinglacaniing and wavefront comection for atmospheric induced
absrrations improves the patsntial sficacy of the laser lightning rod and soncamitantly reduces risk of failure fo reafiss the -or‘g‘oﬂr‘ vision.
The industry pertner (Airbus) wil take care of safety and raguiaiory amangements for the final phese of
speed i rate imaging is planned and anproprists as is fa interieramairic disgrastic (an sxtansion of en existing davice) for plasma
channsi density measursmants.
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