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Effective Field Theory – nieliniowe poprawki do r. Maxwella dla próŜni 
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2007 Optical Search for QED vacuum birefringence

LHC

magnes 1,9K

L=14,3 m

Bmax= 9,76 T

φ =56 mm
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Laser Nd:YVO4  - Uniwersytet w Grenoble d=3m

Max. 10 kW λ = 1064 nm
Moc stabilna 150 W
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Laser neodymowy itrowo-ortowanadowy

Nd:YVO4

Laser Nd:YVO4  - Uniwersytet w Grenoble

Max. 10 kW λ = 1064 nm
Moc stabilna 150 W

Neodymium Doped Yttrium Orthvanadate(Nd:YVO4) Crystal

Compared with Nd:YAG and Nd:YLF for diode laser pumping, Nd:YVO4 
lasers possess the advantages:

• lower dependency on pump wavelength and temperature control of a 
diode laser

• wide absorption band

• linearly polarized emission

• single-mode output. 
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Laser Nd:YVO4

Lasing Wavelengths: 914nm, 1064 nm, 1342 nm

positive uniaxial, no=na=nb, ne=nc,
no=1.9573, ne=2.1652, @ 1064nm
no=1.9721, ne=2.1858, @ 808nm
no=2.0210, ne=2.2560, @ 532nm

Sellmeier Equation (for pure YVO4 crystals): 
no

2=3.77834+0.069736/(λ2 - 0.04724) - 0.0108133λ2

ne
2=4.59905+0.110534/(λ2 - 0.04813) - 0.0122676λ2

Polarized Laser Emission π polarization; parallel to optic axis (c-axis)
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Wybrano alternatywny:  (Ar+)  1 kW λ = 540 nm
Uzyskane początkowo:             18 W (2007)
W kolejnych próbach: kilkaset W (2007)
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500-530zielona

470-500niebieskozielona

436-470niebieska
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ELI
Extreme Light Infrastructure European Project 

cross-section for 
photon-photon scattering

as a function of photon frequency

E. M. Lifshitz, L. P. Pitaevskii, and
V. B. Berestetskii, 
Quantum Electrodynamics
(Butterworth-Heinemann, 1982).



ELI

pan-European Laser facility

The facility, based on four sites, will be the first large scale infrastructure
based on the Eastern part of the European Community and has obtained a 
financial committment exceeding 700 M€. The European Commission has
recently signed the approval for funding the first ELI-pillar, located in the
Czech Republic, with a budget of nearly 290 M€.

The first three sites will be situated in Prague (Czech Republic), 
Szeged (Hungary) and Magurele (Romania) 
and should be operational in 2015. 

The fourth site will be selected in 2012 and is scheduled for commissioning in
2017. 

ELI is a European Project, involving nearly 40 research and academic
institutions from 13 EU Members Countries:



ELI
ELI's participation is managed by Patrizio Antici
ELI Coordinator: Gérard Mourou

Involved institutions:

Bulgaria
Sofia University, Sofia 

Czech Republic
PALS, Praha

France
CEA-DRECAM-SPAM, Saclay

CPHT Centre de Physique Théorique de l'École Polytechnique, Palaiseau
Laboratoire d'Optique et Biosciences, Palaiseau

Laboratoire d'Utilisation des Lasers Intenses, Palaiseau
Laboratoire Leprince-Ringuet, Palaiseau

Laboratoire Charles Fabry de l'Institut d'Optique, Orsay
LIXAM Laboratoire d'Interation du rayonnement X Avec la Matière, Orsay

LOA Laboratoire d'Optique Appliquée, Palaiseau
Laboratoire des gaz et plasmas, Orsay

SOLEIL, Saclay



ELI
Germany

Friedrich Schiller Universität, Jena
Gesellschaft für Schwerionenforschung mbH, Darmstadt

Heinrich Heine Universitaet, Düsseldorf
LMU, Munich

MBI Max Born Institute, Berlin
Max Planck Institut für Quantenoptik, Garching

Greece
FORTH-IESL, Heraklion

Technical university of Crete
Hungary

University of Pécs, Pécs
Department of Optics, University of Szeged, Szeged

Research Institute for Solid State Physics and Optics, Budapest
KFKI Research Institute For Particle And Nuclear Physics

DDKKK



Italy
Istituto Nazionale di Fisica Nucleare - Sezione di Roma "La Sapienza", Roma

Politecnico di Milano, Milano
Universita di Pisa, Pisa

Lithuania
Laser Research Center, Vilnius

Poland
Instytut Optoelektroniki, Warszawa 

Portugal
Instituto Superior Técnico, Lisbon

Romania
National Institute for Laser, Plasma and Radiation Physics, Bucharest

Spain
ICFO - Institute of Photonic Sciences, Barcelona

Universidad Complutense de Madrid, Madrid
University of Salamanca, Salamanca

Unversidad Politecnica de Madrid, Madrid
United Kingdom

Central Laser Facility, Didcot
Department of Physics, University of Strathclyde, Glasgow

Imperial College, London
Queen's University, Belfast 
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The Extreme Light Infrastructure (ELI) European Project 
The Quantum Vacuum and Quantum Dynamics
http://www.extreme-light-infrastructure.eu/High-field_5_2.php


