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Flagship projects at the WIGNER RCP:  
1. High Energy Physics  

2. Fusion Energy Research (EURATOM)  [Plasmadiagnostics] 

     ITER 

Chadarache MAST, Culham           KSTAR, South Korea   



3. Space Science & Technology  

        Comet Halley: Vega 1/2 (1986)      Saturn&Titan: Cassini (2004)        Earth: CLUSTER Mission (2001-14) 

 Rosetta – Philae probe (2004-14)       Mercury: BepiColombo (2014)          ISS: Plasma Wave Complex (2011)              

Venus Express (2006)            

 

 

                            Saturn’s 

                      Magnetosphere 



4. Budapest Neutron Center (BNC)  [Experience in infrastructure management]  

GINA polarized neutron  

         reflectometer 

BUDAPEST Reactor (10 MW)  

Cold Neutron Laboratory MTEST 

diffractometer 



5. Laser Physics and Quantum Optics  [femtosecond lasers → attosecond ]  

Szeged [LPWFA] 

Prag 

Bucharest 

Plan:  CERN - PDPWA 
             Proton Driven 

             Plasma Wave 

             Accelerator research 

Wigner Laser Lab. 



Laser Physics Lab 
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Development of solid state CW lasers  

Nd:YAG solid state laser,  

1.064 micron wavelength,  

6.3 mm beam diameter,  

Laser power 125 W CW 

Laser beam divergence ~ 2 mrad  

Pilot laser: 5 mW He-Ne laser 

0.632 micron wavelength 



Crystal technology  

PC controlled crystal growing  

Facility  



Raman- and fluorescent-spectroscopy  



Optical coating technology and development of special 

optical layers  

 



 invention and technological development of "chirped"  

 dielectric laser mirrors (R. Szipőcs, 1993) 

 shortest laser pulses  (4.5 fs) was generated by a Ti:sapphire 

 system  utilizing chirped mirrors for dispersion compensation 

Development of the first chirped laser mirrors 



Gy. Farkas, Phys. Rev. Lett. 43, 1243  
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48, 275 (1983)  

L. A. Lompré, G. Mainfray, C. Manus,  

Gy. Farkas, C. Toth, S. D. Moustaizis et al., 

Phys. Rev. A 46, R3605 (1992)  

Gy. Farkas and C. Toth, Phys. Lett.  

A 168, 447 (1992)  

 

Elaboration of attosecind pulse generation 



Development of tunable 100 fs-os Ti:saphire laser 



High Intensity Light Matter Interactions Lab 

Long-cavity  

(chirped-pulse)  

oscillator – P. Dombi  

L – 80 m  



Light-Matter 

interaction  

Laboratory 

Femtossecond laser system  

Laser pulse compression  



Development of laser measurement systems and instruments  



Developed instruments at exhibitions 



Development of laser-based instruments  



RMI Laser Laboratory  



RMI Laser Laboratory  



RMI Laser Laboratory  



RMI Laser Laboratory  



RMI Laser Laboratory  



RMI Laser Laboratory  



hELIos Laser Lab  

                                Clean room < 10 000 



HELIOS 1 – 1 KHz, 4,3 mJ, 31 fs 

SYLOS 1 –  1 kHz, 30 mJ, 10 fs 

 



HELIOS 1 – 1 KHz, 4,3 mJ, 31 fs 



Generation of high harmonics  

Laser parameters:  
Eimp=4,1 mJ, τ =30-35 fs, = 800 nm 

• frep= 1kHz 

Focusing: 

•f = 30 cm  I ≈ 9,5 ˟ 1015 W/cm2 

• Emax ≈ 2,7 ˟ 109 V/cm  

 



Measurement of demage threshold 

Main parameters: 

Pulse energy   0.5 mJ 

Spot size    10 m (FWHM) 

Pulse duration  35 fs   (FWHM) 

Rep. Rate   1 kHz 

Intensity   125 J/cm2 



Measurement of demage threshold 
 

Dielectric mirror  TiO2-SiO2 24 layers, HR, 800nm, polarization 45o 





Testing of the optical homogenity of optical elements  



3D interferometric surface  

profiler  





Development of interferometers  



Interferometric surface measuring instrument 
 
Light source  - frequency stabilised  
He-Ne laser, 2mW;  
 
Frequency stability: 
 short term Df / f – 3x10 E (-10)  
    long term  Df / f – 4x10 E (-9) 
 
Transversal resolution - ~ 1 nm; 
 
Field of view –max. 50 X 50 mm  
                        min. 100 x 100 micron;  
 
Compensation of phase distortion;  
 
Fringe distance –  
L =316,4250 nm;  
 
Resolution ~1 nm; 
Phase shift – continuous – 0 - 2p; 
 

Development of interferometers  



hELIos project 



HELIOS 1 – 1 KHz, 4,3 mJ, 31 fs 

SYLOS 1 –  1 kHz, 30 mJ, 10 fs 

 = 800 nm 

 



HELIOS 1 – 1 KHz, 4,3 mJ, 31 fs 





Plasma diagnostics 



Plasma diagnostics 



New interferometric system for plyama diagnostics  



New interferometric system for plasma diagnostics  



Design of the interferometric system  



Design of the interferometric system  

Thank you for  

your attention!  


