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Pilot experiment on laser-plasma ion generation at HILASE
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Abstract
An experimental campaign on ion generation was recently performed in HiLASE (Czech
Rep.) by using the Bivoj laser system with a laser energy on target of 6 J, pulse duration
between 5 and 10 ns, and repetition rates up to 10Hz.
This laser system, focused on a solid target, was used to generate an ion beam propagating
mainly along the target-normal (backward direction), aiming at its further use for applications.
The laser was tightly focused on a solid target (around 5 um FWHM), thus a maximum
intensity of 2*10* W/cm? was achieved, allowing to obtain up to 20 keV protons and 150
keV Al ions. The ion beam was characterized by using various lon Collectors (IC), and an ion
energy spectrometer, Thomson Parabola (TP). These diagnostics allowed to determine the
delivered ion dose and corresponding energy. Moreover, a detailed investigation of ion/proton
energy vs laser energy was carried out using various targets (semiconductors and metals).
The generated ion beams have been explored for potential applications in various fields, such
as material science and nuclear Physics. So far, a first attempt to demonstrate the feasibility of
the produced ion beam for implantations was carried out. At this aim, Si substrates were
irradiated with Al laser-plasma ions, integrating over few hundreds of laser shots. The
implanted Si sample revealed the presence of Al atoms at a depth of a few hundred
nanometers. This preliminary result might be promising for applications in microelectronics.
A detailed description of the experimental setup will be provided, together with an analysis
and interpretation of the achieved results. Finally, a perspective of future steps for possible

applications in various applicative fields is given.



