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- la Dolni Brezhany, langa Praga, Republica Ceha, 

la ELI – Beamlines

- la Magurele, de Romania, 

la Extreme Light Infrastructure - Nuclear Physics (ELI-NP)

- la Szeged, Ungaria, 

la ELI Attosecond Light Pulse Source (ELI-ALPS)

- Undeva in Europa, in viitor ELI of Ultra High Fields

ELI a fost conceput drept un Centru de Cercetare Pan-European, ce se cladeste odata cu Noua Europa, 

a Europenilor.  Va deschide orizonturile pentru o formidabila Aventura Stiintifica ce e de asteptat sa

deplaseze frontierele cunoasterii in stiinta si tehnologie, prilejuind si stimuland semnificative realizari

atat la nivel fundamental cat si aplicativ (in domeniile laserilor, plasmei, fizicii si ingineriei nucleare, 

astrofizica, stiinta materilelor si stiintele vietii s.a.)

(A mea) Poveste despre ELI 

Fizicienii au imaginat un plan de-a dreptul stralucitor  pentru a mai dezvalui din 

misterele naturii. Unde?! De data asta: 

Prin aceste realizari ELI va favoriza ferm transferul de cunostiinte si tehnologii, implicand importante

consecinte in domenii de mare interes societal cum sunt: ingineria laserilor si a acceleratoarelor de 

particule, radiofarmaceutice, imagistica medicala, oncologie s.a.). 



ELI-NP current status







Magurele Campus:  National Physics Lab 



“ ... întreaga mea avere va servi la facerea unui institut de fete românce,  
cărora li se va da  o  creștere  și  educație  de  bune  mume  de  familie,  

fără  pretenție  sau  lux;  prisosul, ce va rămânea după budgetul anului,  

se va capitaliza spre a se da zestre acelor fete, care nu va fi nici mai mult  

nici mai puțin  decât două sute galbeni uneia.” 
       Testamentul lui Ioan Otteteleșeanu, nouă-spre-zece Martie 1876 

 



During March-April 1955 - USSR offers to deliver  nuclear reactors and particle accelerators to Eastern bloc countries





VVR-S Research Reactor and U-120 Cyclotron (1957)





ION AGÂRBICEANU (1907 – 1971)

October 20, 1962 – the first Romanian (He-Ne) Laser was obtained by a team 
headed by Prof. Ion Agârbiceanu at the Institute of Atomic Physics, Bucharest

The achievement of this He-Ne laser, less than two years after that of Javan, Bennett and Herriott

was a direct consequence of the scientific background (advanced gas spectroscopy - theory and

experiments, vacuum deposition, Fabry-Pérot etalons and radiation detection) of the earlier

Laboratory Opti al Methods in Nuclear Physi s at the Institute of Atomic Physics.

Laure țiu Blă aru, Virgil Vasiliu a d A to  Agafiței (fro  
left to right)

Coutesy of Acad. Valentin.I. Vlad



From IFA to ICEFIZ (Central Institute of Physics, 1977) 



In that time the Magurele Platform has been constructed, 

socially integrating the students of the Faculty of Physics and  

researchers of different generations who chose not only to 

work but also to live here. 

The  ere great, tragi , sai ts…   Ei au fost ari, tragi i, sfi ti…
Parents to our parents being.        Parintilor nostri le-au fost parinti.

Well, what about us?                     Bun, dar cu noi cum ră â e?
(Nichita Stanescu, Din nou, noi)

Investment waves that shaped the Magurele Platform as a National Laboratory

- the mid-fifties, when the Institute of Atomic Physics was founded, 

with large-scale installations –a premiere for South-Eastern Europe:

the Nuclear Reactor, the Cyclotron, the Betatron and 

the first electronic computer, CIFA-1, 

- followed by the second wave, during the seventies, with 

new and modern departments, among which one should  mention 

the Tandem Accelerator, the Center for Radioisotope Production 

the Center for Nuclear Medicine, 

the Radioactive Waste Processing Unit a.o.

It was in the logic of this history that a third wave should 

follow,  with features reflecting the new political and 

social context  as well as the new statute of Romania in Europe:

 2009-2013 - a ajor i est e t proje t I frastru ture de elop e t for 
fro tier resear h i  u lear ph si s a d related fields  
 2012 the implementation of the Extreme Light Infrastructure (ELI-NP) project.



To turn its strength to the best account, the institute concentrates resources on two directions: (a) steadily develop a sound in-house capability to get and stay in the forefront of nuclear science and 
technology; and (ii) substantively participate in the European collaborations centered on Large Scale Facilities such as GSI-Darmstadt (Germany), GANIL-Caen (France), CERN (Geneva), JINR 
(Dubna). This is a strategy meant to harmonize limited domestic resources with the tall orders of the contemporary, top-level nuclear physics research, and the imperative need for Continental co-
operation and integration. 





Built in Magurele, Romania, the ELI Nuclear Physics (ELI-NP) facility

is based on a very high intensity laser system (two 10 PW lasers

coherently added to reach high intensities [1023 - 1024 W/cm2]) and

a very intense, brilliant gamma beam system, with tunable energy

up to 20 MeV.

Due to the unique combination of these instruments worldwide,

ELI-NP will tackle a wide range of research topics in fundamental

physics, nuclear physics and astrophysics and also researches

towards applications in materials science, life sciences, management

of nuclear materials.

ELI-Nuclear Physics Facility

www.eli-np.ro

Funding (Structural Funds): 293 M€
approved in Sept. 2012

Projected completion date: 2018

Building: under construction

Current staff: ~ 70

Major equipment procured 

- Laser System  (two 10PW lasers)

- Gama System

Technical Design Reports 

Currently under preparation

http://www.eli-np.ro/


Infrastructura ELI -NP

Ecghipamentele majore:

• Sistem laser de mare putere, 2 x 10PW maximum power

Thales Optronique SA and SC Thales System Romania (~65 M€)

• Sistemul de fascicul gama

high intensity, tunable energy up to 20MeV, relative bandwidth 10-3, produced by Compton scattering 

of a laser beam on a 700 MeV electron beam produced by a warm LINAC

European Consortium   EuroGammaS (~65 M€):

INFN (Italy), University “La Sapienza” Rome (Italy), 
CNRS (France), ALSYOM (France), ACP Systems S.A.S.U. 

(France), COMEB Srl (Italy), ScandiNova Systems (Sweden)

Constructia – 33000mp– STRABAG (~60 M€)

Experimentele:  8 zone experimentale



Buildings – one contractor, 33000 m2 total

• Experimental area building

• Canteen

• Guest house

• Office building

Experiments – 7000 m2

• 8 experimental areas for gamma, laser, and combined gamma + laser 

research activities

September 19th 2015

G
B
S



ELI -NP  Experiment Building



Programul științific la ELI-NP

Cercetare fundamantala

• Experimente de fizica nucleara pentru a caracteriza interactiunea laser-materie

• Reactii fotonucleare, astrofizica s.a

Cercetare aplicativa
- Producerea de fascicule de particule incarcate cu ajutorul laserilor– posibila alternativa la 

instalatiile conventionale de accelerare

- Fascicule secundare de inalta rezolutiesi intensitati mari (electroni, pozitroni, raze X si
gama) pentru aplicatii in fizica materialelor, imagistica

- Aplicatii ale NRF: noi tehnici de producere de radioizotopi de uz medical, posibilecaide 
tratarea deseurilor nucleare s.a.
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Investigarea materiei cu doua instalatii experimentale
avand performante extreme! 

Potential de descoperiri majore in stiintasi tehnologie



The White Book of ELI Nuclear Physics 
The ELI-Nuclear Physics working groups (excerpts) 

http://www.eli-np.ro/documents/ELI-NP-WhiteBook.pdf

Stand-alone High Power Laser Experiments 

• Nuclear Techniques for Characterization of Laser-Induced Radiations 

• Modelling of High-Intensity Laser Interaction with Matter

• Stopping Power of  Charged Particles Bunches with Ultra-High Density

• Laser Acceleration of  very dense Electrons, Protons and Heavy Ions Beams

• Laser-Accelerated Th Beam to produce Neutron-Rich Nuclei around  the N = 

126 Waiting Point of the r-Process via the Fission-Fusion Reaction 

• A Relativistic Ultra-thin Electron Sheet used as a Relativistic Mirror for the 

Production of Brilliant, Intense Coherent γ-Rays

• Studies of enhanced decay of 26Al in hot plasma environments

Laser + γ /e− Beam 

• Probing the Pair Creation from the Vacuum in the Focus of Strong 

Electrical Fields with a High Energy γ Beam 

• The Real Part of the Index of Refraction of the Vacuum in High Fields: 

Vacuum Birefringence 

• Cascades of e+e− Pairs and γ -Rays triggered by a Single Slow Electron 

in Strong Fields 

• Compton Scattering and Radiation Reaction of a Single Electron at High 

Intensities 

• Nuclear Lifetime Measurements by Streaking Conversion Electrons with a 

Laser Field.

Standalone γ /e experiments for nuclear spectroscopy and 

astrophysics 

• Measuring Narrow Doorway States, embedded in Regions of 

High Level Density in the First Nuclear Minimum, which are 

identified by specific (γ, f), (γ, p), (γ, n) Reactions 

• Dipole polarizability with high intensity, monoenergetic MeV γ-

radiation for the evaluation of neutron skin 

• Nuclear Transitions and Parity-violating Meson-Nucleon 

Coupling

• Study of pygmy and giant dipole resonances 

• Gamma scattering on nuclei

• Fine-structure of Photo-response above the Particle Threshold: 

the (γ ,α), (γ,p) and (γ ,n)    

• Nuclear Resonance Fluorescence on Rare Isotopes and 

Isomers

Applications and Industry Relevant Developments at ELI-NP 

• Industrial Applications for the Management of Nuclear Materials 

• Radioscopy and Tomography 

• Producing of medical isotopes via the(γ ,n) reaction 

• Neutron diffraction techniques for materials science  

• Intense BRIlliant Positron-Source: Positrons in Applied Physics 

• Positron Annihilation Spectroscopy (PAS) 

• AGPAS technique with high energy gamma beams 

• Materials research in high intensity radiation fields 

http://www.eli-np.ro/documents/ELI-NP-WhiteBook.pdf


Moments

Signing of the contractwith the association
Thales Optronique and Thales Romania for the
High Power Laser System– Bucharest,July 11,
2013

Signing of the contract with the EuroGammaS
Consortium for the Gama Beam System– Rome,
March19, 2014

Foundation Stone 
Ceremony – June 14, 
2013

(May 10, 2013, in 
Bucharest, signing of the 
construction contract)



December 6th, 2013 Magurele.

• Nuclear Physics experiments to characterize laser –
target interaction.

• Photonuclear reactions.

• Exotic  Nuclear Physics and astrophysics 

• Nuclear methods and techniques based on high 
intensity  laser and very brilliant γ beams.

ELI – Nuclear Physics Research 

Applied Research at ELI – NP 

• Laser-produced charged particle beams may become an 
attractive alternative  for large scale conventional 
facilities 

• High Resolution, high intensity electron, positron, X-ray 
and γ beams  

- Radioscopy and Tomography 

- Materials research in high intensity radiation fields, 

Radiation Hardening Testing 

• Applications of Nuclear Resonance Fluorescence

- Management of sensitive nuclear materials

- New production techniques for radioisotopes 

for medical use



- include i stalaţii experimentale la frontiera ştii ţei actuale din domeniile

fizicii laserilor şi a fizicii nucleare, deschizand perspectivele unor descoperiri

stiintifice majore atat in stiintele fundamentale cat si in cele aplicative (fizica si

ingineria nucleara, a laserilor, a plasmei, a materialelor, stiintele vietii s.a.)

- proiect recunoscut de comunitatea stiintifica din intrega lume precum si de

prestigioase organisme internationale (ESFRI – European Strategic Forum for

Research Infrastructures, NuPECC – Nuclear Physics European Collaboration

Committee) ca fiind unul din cele mai promitatoare proiecte stiintifice actuale.

- așteptatele i pli ații în domenii ca ingineria laserilor și a acceleratoarelor

de particule, radiofarmaceutice, oncologie, i agisti ă edi ală – vor favoriza

transferul de tehnologii , cu importante o se i țe pentru societate.

Infrastructura Luminii Extreme – Fizica Nucleara

Extreme Light Infrastructure – Nuclear Physics

www.eli-np.ro
Finantare (fonduri strucurale): 293 M€
aprobata in sept. 2012

Dată propusă a fi alizării: 2018

Clădirile: î  o stru ție

A gajați: ~ 65 (din 250)

Principalele echipamente

- Sistemul Laser (2 laseri de 10PW )

- Sistemul Gama 

Aranjamentele experimentale

(Technical Design Reports):

In curs de elaborare

http://www.eli-np.ro/










ELI-NP – trei ținte, trei dimensiuni

Centru de cercetare stiințifică
la frontiera cunoașterii

Centru de cultură științifică

Centru - catalizator al simbiozei
între comunitatea acade ică 
și cea de afaceri

Co u itatea știi țifi ă 
se pregătește pe tru o 
for ida ilă ave tură 
știi țifi ă…

...tra sfer de u oștii țe,
edu ație de î alt ivel,
ariere verita ile î  știi ță ..

Știi ța – forța otri e a dezvoltării 
So ietății...

Basic and applied research;
Technical and scientific training;
Transfer of technology and know-how.
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White Book (Scientific Case)

Feasibility Study

Preparation of the Application

E.C. Evaluation & Approval

Building 

Major Equipments

Experimental set-ups

Recruitment

2010   2011     2012     2013     2014      2015     2016      2017     2018

Project  implementation - Timelines



ELI–NP High Power Laser System (HPLS)

Based on OPCPA

2  x   0.1 PW 10Hz
2  x   1    PW  1Hz
2  x 10    PW 0.1Hz

Provided by THALES Optronique – Thales Romania

2 HPLS up to 10 PW – 6 outputs

July 12th, 2013
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ELI-NP laser in production 

at Thales(Elancourt,Fr)

SYDNEY GALES FOR THE ELI–NP TEAM, MARCH 15, 2015





The Gamma Beam System at ELI–NP 

March 19, 2014

Academic Institutions
INFN (Italy), Sapienza University (Italy), CNRS (France)

Industrial Partners
ACP Systems (France), ALSYOM(France),

COMEB (Italy), ScandiNova Systems (Sweden)

Provider – EuroGammaS Association

19/03/2014

Academic Institutions
STFC (UK), ALBA Cell (Spain)

Industrial Partners
Amplitude Systems (France), Amplitude Technologies (France), Cosylab (Slovenia),
Danfysik (Denmark), Instrumentation Technologies (Slovenia), M&W Group (Italy),

Research Instruments (Germany), Toshiba (Japan)

… and sub – contractors

1) Warm electron RF Linac  with two acceleration stages (300 MeV and 720 MeV)

2) High average power, high quality J–class 100 Hz psec Collision Laser 

• two lasers (one for low–Eg and both for high–Eg)

3) Laser recirculation with mm and mrad and sub–psec alignment/synchronization two   

interaction points – low–Eg <   3.5 MeV and high–Eg < 19.5 MeV

4) Gamma beam collimation system to obtain bandwidths < 5 x 10–3

SYDNEY GALES FOR THE ELI–NP TEAM, MARCH 15, 2015



The Gamma Beam System at ELI–NP, in progress 





Forumul Academic al ELI-NP

• Promovează stabilireade parteneriate durabilecu instituții academice, stimulândinițiativele de
a asigurapregătirea de tineri doctoranzi,cercetători știinițifici, ingineri și tehnicieni necesarila
ELI-NP(creationdeprogramedespecializare,demasterși dedoctorat, etc.).

• Cultivă parteneriatecu instituții reprezentative dinstrăinătate pentru diseminarea rezultatelor
obținute în cadrul proiectului ELI-NP către comunitatea academică – via MoU
(http://www.eli-np.ro/scientific_collaborations.php) .

Prima Ediție: 24 aprilie 2012. Magurele
– a treia ediție: 9 decembrie 2013

Reu iți î  adrul Foru ului A ade i  ala ELI-NP, i stituții a ade i e repreze tati e a țio ează 
o erge t pe tru a e ploata î  o u  oportu itățile e traordi are pe are le oferă ELI-NP.

http://www.eli-np.ro/scientific_collaborations.php


NEW 1-PW CETAL Laser @ Magurele Campus

National Institute of Laser, Plasma and Radiation Physics

Comisionat în octombrie 2014

– va fi operațio al in 2015 

http://ioandancus.wix.com/cetal-pw-

laser#!team/cnbz

http://ioandancus.wix.com/cetal-pw-laser#!team/cnbz


9.04.2012

http://pw.cetal.inflpr.ro

http://pw.cetal.inflpr.ro/


Forumul Academic al ELI-NP: Colaborări internaționale
Acorduri de colaborare semnate (MoU - octombrie 2015) http://www.eli-np.ro/scientific_collaborations.php

Institute of Plasma Physics and Laser Microfusion, Warsaw, Poland
Responsible: Dr. Daniel Ursescu

Research Cluster "Matter and Radiation Science" Technische 
Universität Darmstadt, Germany; Responsible: Dr. Calin A. Ur

Institute of Laser Physics, Siberian Branch Russian Academy of 
Sciences, Novosibirsk, Russia; Responsible: Dr. Razvan Dabu

Institute of Experimental Physics, Faculty of Physics, University of 
Warsaw, Poland; Responsible: Dr. Ovidiu Tesileanu

Institute for Nuclear Research of the Hungarian Academy of Sciences 
(MTA-Atomki) Responsible: Dr. Dimiter Balabanski

Konan University, Kobe, Japan; Responsible: Dr. Dan Mihai Filipescu

University of Connecticut, USA ; Responsible: Dr. Ovidiu Tesileanu

Institute of Nuclear Physics, University of Cologne, Germany 
Responsible: Dr. Calin A. Ur

University of California - Irvine, USA; Responsible: Dr. Nicolae Zamfir

INFN LNS Catania, Italy; Responsible: Dr. Nicolae Zamfir

Triangle Universities Nuclear Laboratory, Durham, NC, USA 
Responsible: Dr. Sydney Gales

Friedrich Schiller University, Jena, Germany 
Responsible: Dr. Daniel Ursescu

"II. Physikalisches Institut" of Justus-Liebig University, Gießen, 
Germany Responsible: Dr. Sydney Gales

Helmholtz-Zentrum Dresden-Rossendorf, Germany
Responsible: Dr. Calin A. Ur

Institut de Physique Nucléaire, Orsay, France  
Responsible: Dr. Sydney Gales

Lomonosov Moscow State University Skobeltsyn Institute of Nuclear 
Physics, Russia; Responsible: Dr. Dan Filipescu

Henryk Niewodniczanski Institute of Nuclear Physics, Polish Academy of 
Science, Poland; Responsible: Dr. Ovidiu Tesileanu

The University of Strathclyde, Glasgow, UK
Responsible: Dr. Edmond Turcu

GSI Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, 
Germany Responsible: Dr. Sydney Gales

TÜV SÜD Nuclear Technologies, UK; Responsible: Dr. Constantin Ivan

Racah Institute of Physics - The Hebrew University of Jerusalem, Israel
Responsible: Dr. Daniel Ursescu

The Science and Technology Facilities Council, UK
Responsible: Dr. Edmond Turcu

Manipal University, India Responsible: Dr. Dimiter Balabanski

Institute of Advanced Energy, Kyoto, Japan
Responsible: Dr. Calin A. Ur

Queen's University of Belfast, UK Responsible: Dr. Theodor Asavei

University of Ruse "Angel Kanchev", Bulgaria
Responsible: Dr. Ioan Ursu

Technische Universitat Munchen, Germany
Responsible: Dr. Calin A. Ur

Elettra Sincrotrone Trieste , Italia
Responsible: Dr. Ioan Ursu

http://www.eli-np.ro/scientific_collaborations.php


Posibili beneficiari, posibile beneficii

Centru de cercetare stiintifica de statura europeana, ce va forta frontierele actuale ale 

stiintei si tehnologiei, va deschide perspectivele unor descoperiri stiintifice extraordinare 

atat in stiintele fundamentale cat si in cele aplicative (fizica si ingineria nucleara, a  laserilor, 

a plasmei, a materialelor, stiintele vietii s.a.) 

Beneficiarii in diferitele etapele ale dezvoltarii proiectului ELI sunt fireste:

• Companiile implicate in implementarea proiectului: constructori, contractorii

echipamentelor majore HPLS si GBS – dobandind expertiza de a dezvolta echipamente si

tehnologii unice la nivel mondial

• In timpul etapei operationale: companiile ce vor utiliza ELI prin contracte de cercetare , 

ca furnizori de echipamente si piese de schimb, service s.a.. 

• Companiile ce vor actiona ca furnizori de servicii in zona 

• Mediul Academic – beneficiind de transfer de cunostiinte, educatie de nivel inalt, 

practica in mediu high-tech

E un fapt binecunoscut ca marile infrastrucuturi de cercetare nu sunt doar generatoare

de cunoastere si de tehnologii ci si stimulatoare ale simbiozei dorite si asteptate intre

comunitatea de cercetare, mediul academic si cel industrial.

Va fi ..., va fi ..., va fi doar pentru cei care se vor pregati serios si vor stii sa beneficieze 
de oportunitatile pe care un astfel de centru stiintific le poate prilejui!



Forumul Industrial al ELI-NP
• Entitatedepromovarea contactelorcucompaniiromânești și străine.
• Scopul echipei ELI-NP: concentrareapedezvoltareade relații deafacericu mediuldeafaceri

urmărind: promovarea cercetării sub contract, stimularea transferului tehnologicși a
comercializării rezultatleorcercetărilor, etc.).

• Associating local companies with foreign companiesis an important objectiveof theELI-NP
Industrial Forum.

• Members are encouragedto set up initiatives consistent with the objectivesof the ELI-NP
projectin termsof socio-economic impact (local development, creationof jobs, etc.).

Prima ediție: 25 aprilie 2012, Magurele
– a patra ediție: 26 februarie 2015

Ur ări d rearea u ui adru propi e pe tru posi ilii e efi iari  ai ELI-NP, s-a î fii țat Măgurele High 

Tech Cluster (MHTC), o aso iație des hisă de e tități a ade i  eși d afa eri (initiată in iunie 2013, 

do â dește statutul legal î  fe ruarie 4 )



a) setting up of a dedicated Center for Tehnological
Transfer and Marketing (CTTM)
(http://www.nipne.ro/cttm/index.php) 

b) realizationof an open associationof research and for
profit entitities:Măgurele High Tech Cluster– 35 founding
members initiatedin June 2013the MHTC, the association
aquired its legal status (February 4, 2014). Extendedin
March 18, 2014,to 46, in July 20, to 55 andin September
2015to 85 members. Funding aplication for the initiationof
aninnovative cluster - successful: April 4,2014.

c) H2020 Teaming Programe: ELI-NP for Life: Centre for

Nuclear Medi i e
c) Magurele Cluster Initiative: EU - Romania Center for

Excellence in Laser & Nuclear Radiation applications,

engineering, technology transfer and marketing - CLARA

Committed to exploit the extraordinary opportunities
that ELI opens for high level researchas well as to
applications having a high societal impact, concurent
actions and approaches were initiated:

First Steps

http://www.nipne.ro/cttm/index.php




Magurele Campus:  National Physics Lab 





http://www.elinp.ro/jobs.php



Resursele umane

Atragerea celor mai

competenti:

• Anunturi publice

• Recrutare internationala

• Cercetatorii junior au ocazia

sa se specializeze intr-un

domeniu high-tech de varf

• Oportunitati exceptionale

pentru doctorat si masterat, 

de nivel mondial



Un viitor cu ELI

… primul centru de cercetare si de 

educatie stiintifice de nivel mondial

in Estul Europei,

… va inversa fuga creierelor ?! 

… pol stiintific si tehnologic avansat , 

un catalizator al inovatiei pentru

mediul de afaceri, pentru industrie

… reducerea decalajului tehnologic

intre Estul si Vestul Europei

Va invitam sa va alaturati noua, sa

aratam impreuna lumii ca si aici, la noi se 

poate:  stiinta pentru societate! 

Si sa ajungem astfel sa implinim un ideal: 

Prin stiinta, prin cunoastere, spre prosperitate!








