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Seeding of high harmonic generation in a soft x-ray plasma amplifier has been first proposed and tested by T. 
Ditmire and collaborators. The experiment demonstrated low amplification (*2), with a very strong background 
coming from the soft x-ray laser ASE. Later seeding experiments reached very high amplification factors (up to 
600) in both gas [Ph. Zeitoun et al] and solid amplifiers [Wang et al]. 
Surprisingly, solid amplifiers extracted less energy (90 nj) than gas amplifier (~1 pj) with equivalent pump 
energy. We recently demonstrated that 50-100 pj is achievable with adequate plasma tailoring. However, this 
energy is still low as compared to the 10 m j per pulse demonstrated on the ASE soft x-ray laser running at PALS 
facility (Czech Republic). 
In order to model the seeding process of PALS soft x-ray laser, we developed a time-dependant Bloch-Maxwell 
model that solves coherently the pumping, amplification and saturation processes. 
We demonstrated that direct seeding, with femtosecond pulse, a soft x-ray plasma amplifier having gain duration 
of several 100s of picosecond cannot extract the stored energy keeping the output beam energy in the 100 pj range. 
We proposed and fully modelled a new seeding scheme that allows to achieve 10 mj, 200 fs soft x-ray laser. 
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In the present work, X-ray beams are generated from interaction of relativistic electron beams produced by 
interaction of 500 mj, 30 femtosecond Ti:sapphire laser pulses with thin solid targets such as lead, molybdenum 
and tungsten. After interaction of an intense pulsed laser with He gas-jet, a micron-scale laser produced 
plasma, creates and accelerates electron bunches, which propagate in the ion channel produced in the wake of 
the laser pulse. When an electron bunch is injected into the bubble in phase with its field, it will gain relativistic 
energies within very short distance. These accelerated electrons with Megaelectron-Volt energy and different 
distributions, can interact with targets to generate X-ray radiation with Kiloelectron-Volt energy, providing to 
be close enough to the gas-jet, where the relativistic accelerated electrons exist. Here, to determine the results, 
Monte Carlo simulation (MCNP-4C code) is employed to present Bremsstrahlung and characteristic X-ray 
production by quasi-Maxwellian and quasi-monoenergetic electron beams for three samples with different 
thicknesses. The outcome shows that for one specific electron spectrum and one definite target, the energy 
which the maximum characteristic x-ray flux takes place, varies with thickness. Also, for each material the 
energy which this maximum happens is constant for all thicknesses, for both produced electron spectra. 
For each sample, x-ray flux is calculated for different thicknesses and the thickness which the maximum 
characteristic x-ray flux occurs is obtained. Besides, it is concluded that by increasing the atomic number 
of the target, maximum X-ray flux moves towards higher energy. Also, comparison of the results for three 
targets and two electron distributions shows that by using quasi-monoenergetic electron spectra, more intense 
and narrower characteristic X-ray can be produced compared to the quasi-Maxwellian electron distribution, 
almost for all samples and thicknesses. The next-generation compact laser-based sources of energetic high-
quality electrons and x-ray radiation can provide more effective technique for various applications in physics, 
Chemistry, Biology, and medicine. 
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