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    The VEGA laser
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Extreme lasers

vs 
Big Lasers
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Extreme 
lasers are not 

too big!!!



Plasma 
accelerators



Plasma laser acceleration
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Particle accelerators 

Laser Accelerator
Wim Leemans, BerkeleyConventional accelerator

Ultracompact particle accelerators with extreme fields



Femtosecond 
micromachining
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Chichkov et al, Appl. Phys. A 63 (1996)

Pulse duration is 
fundamental 

100 µm
Micromachining



Femtosecond 
filamentation



Femtosecond laser filamentation
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from S L Chin 
Laval Univ



Laser plasma

Electrical discarge guiding



Train power supply ...

No need of mechanical contact
pantograph-catenary



One application:
Laser-induced 
X-ray sources



Fran Valle

 X-ray source



peak 
power

energy duration
repetition 

rate
operation

VEGA 1 20 TW 600 mJ 30 fs 10 / sec 2007

VEGA 2 200 TW 6 J 30 fs 10 / sec 2013

VEGA 3 1 PW 30 J 30 fs 1 /sec 2016

10 GW 5 mJ 120 fs 1000/seg 2013

10 GW < mJ 6 fs 1000/seg 2013



Proyectos actuales

Seguridad vial
Faros coche
Materiales
Laser industrial
Security, inspeccién de mercancias
Redes eléctricas alta tensión
Vacío y ultraalto vacío
Cirugía de precisión 
Radioterapia X
Radioterapia protones
Diagnostico PET
Detectores de radiactividad

+ pulsos rayos X
+ attosegundos

+ desarrollo tecnología 
láser (Mauricio Rico)
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Gracias !!!

roso@clpu.es         www.clpu.es
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