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Plasma Electron Density Control in TNSA Regime
Using fs Laser
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Advanced targets based on thin films of graphene oxide covered by metallic layers have been irradiated at
high laser intensity (1018 - 1019 W/cm2) with 40 fs laser pulses to investigate the forward ion acceleration in
the TNSA regime. Time-of-flight technique was employed with silicon-carbide detectors and ion collectors
as on-line plasma diagnostics. At the optimized laser focus position with respect to the target surface was
measured the maximum proton energy using metallic films of Al, Cu and Au. A maximum proton energy of
3 MeV was measured using the Au metallization. This energy decreases decreasing the atomic number of the
metallic film, i.e. the electron density injected in the thin foil and in the forward plasma.
The acceleration energy seems acquired also by the detected carbon ions proportionally to their charge state.
The effect of plasma electron density control using the graphene oxide is presented and discussed.
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