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Electromagnetic fields of ultra short laser pulse propagations and density changes in the ramped density 
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By using Maxwell equations and the nonlinear dielectric permittivity, the electric and magnetic field profiles 
along with the achieved density profiles in plasma with and without the ramped density are investigated. It is 
found that the electromagnetic fields are deviated from its normal sinusoidal profile and the wavelength of 
electric and magnetic field oscillations increases in comparison to the uniform underdense plasma. The effect 
of the weakly relativistic ponderomotive force generated by intense laser pulses in the underdense plasma with 
initial density ramp and temperature variations is studied. It is noticed that ponderomotive force modifies the 
electron density distribution and the steepening of the plasma density increases in the presence of the electron 
density with ramp profile. 
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A non-classic and very efficient method of macroparticles (foil fragments) acceleration is proposed. For this 
reason the "cavity" type targets were designed and tested. The pressure induced by laser action inside the 
target cavity constitutes here the most important factor of foil acceleration. Cavity pressure is able to accelerate 
macroparticles very efficiently in arbitrary direction. The reported experiment was carried out at the Prague 
Asterix Laser System. To study macroparticle velocity and efficiency of plasma energy transfer to accelerated 
foil a three-frame shadography technique was used. 
This mechanism of acceleration was named as a "Cavity Pressure Acceleration (CPA). Our results (high 
velocity of accelerated foil/macroparticle, possibility of accelerating heavy macroparticles) show that they can 
be applied to study impact fast ignition and impact fusion problems. 
This method (CPA) leads to significantly higher velocities of flyer foils than those obtained in traditional way 
(ablative acceleration scheme) in similar experimental conditions. Maximum velocity obtained for thin (10 pm 
Al) foil was close to the top results observed in ILE Osaka, where much more powerful laser system was used. It 
stems from the fact that CPA allows to use almost all of the absorbed laser energy (neglecting the energy of the 
shock wave propagating into the solid target). Also the hydrodynamic efficiency of the energy transfer to the 
flyer foil is much higher. Very high hydrodynamic efficiency obtained in CPA experiment may offer a chance to 
construct an impact ignitor for laser fusion experiments. 
Another advantage of CPA method is that there is no need (contrary to the case of laser ablative acceleration 
method) to apply shortwave lasers or to convert laser radiation to higher harmonics. Generally, for the 
moderate laser light intensities (I, ~ 1015 W/cm2) the results (velocity, hydrodynamic efficiency) obtained for 
the first harmonic are (at least) as good as those for the third harmonic of iodine laser, which was previously 
used in our experiment. 
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