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Abstract 
 CPA lasers now produce focused intensities up to 1021 W/cm2. Already  intensities of  1018 W/cm2  
drive electrons to the velocity of light in gas and solid targets and generate relativistic laser plasma 
with surprising  new properties. Most remarkable is the generation of highly collimated  relativistic 
electron beams, either in self-focused channels or in  bubble-shaped wake-fields. The latter show up 
for very short laser pulses  (<50 fs, shorter than plasma-wavelength) and can produce quasi-
monoenergetic  pulses. Experimentally, 0.5 nC pulses of 170 MeV electrons have been  demonstrated  
(J. Faure et al., Nature 431, 541 (2004)). In the talk, I  explain the underlying physics in terms of 
simulations and discuss  applications which arise from thes new developments 
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