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Using Chirped Pulse Amplification (CPA) technology it is now possible to 
amplify laser pulses to instantaneous power levels of several petawatts in 
ultrashort pulses with durations of 20 to 1000 fs. Facilities exist and are 
being built with such capabilities around the world, opening up a range of 
exciting and challenging opportunities in particle acceleration, tunable x-ray 
sources and table top nuclear physics sources. Applications range from 100 
MeV class ion sources for cancer therapy to ignition sources for laser fusion 
energy. The focused intensities currently range from 1018 W/cm2 to 1022 
W/cm2 where the motion of electrons in the EM laser field is strongly 
relativistic. We have been involved in the study and development of laser 
wakefield acceleration sources of electrons up to the GeV energy level using 
200 TW laser facilities located at INRS in Montreal, Canada, and at CLPU in 
Salamanca, Spain. The oscillation of these electrons in turn generates 
synchrotron-like betatron radiation which can be used as a broadband 
femtosecond x-ray probe pulse. We have applied these ultrashort probe 
pulses to study the ionization dynamics of warm dense solid aluminum at 
electron temperatures of 20 eV to 30 eV, using x-ray k-shell absorption 
spectroscopy. For these experiments, thin, 50 nm thick, aluminum foils were 
heated using separate femtosecond laser pulses. These experiments will be 
presented and discussed. Finally, initial planning of future experiments to
measure the pure photon-photon scattering cross-section at visible 
wavelengths will be discussed.            Hosted by Zubin Jacob
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