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The ion acceleration from foils irradiated by an ultrashort laser pulse at relativistic intensities

is a process highly related to the electron dynamics on the rear side of the foil. Within the

framework of a self-similar plasma expansion, the target normal sheath acceleration (TNSA)

has been adressed as main dominant mechanism in several studies [1, 2]. In [3, 4] it was shown

that applying a second ultrashort laser pulse can initiate another acceleration phase and might

result in various proton spectra and higher energies.

The electron temperature distribution in such an expanding plasma is mainly driven by the

ponderomotive force of the impinging laser beam on the target front side. Though, the efficiency

of the acceleration process depends strongly on a variety of laser parameter, e.g. contrast, inten-

sity or polarization. Usually, analytical and numerical simulations are employed to investigate

the temporal evolution of the expansion process. Since simulations always favors a certain as-

sumption, experimental studies are still necessary to get a comprehensive understanding.

Here we present the results of recent experiments carried out at the ARCTURUS laser facility

at the Heinrich Heine University in Düsseldorf. The main goal was to investigate ion spectra

having its source in the interaction of two 30 fs laser beams with a 5 µm titanium foil at in-

tensities of 1019-1020 W/cm2. The ion spectra were recorded using a Thomson spectrometer in

dependence of the delay between the two laser pulses. In addition, we characterize the rearside

plasma expansion with a temporal and spatial resolved interferometer (TASRI) using a chirped

optical probe. In combination with hydrodynamic and Particle-In-Cell simulations we obtain

the evolution of electron temperatures and densities in a 30 ps time window and a high spatial

resolution for every single shot.
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