Energetic ion acceleration

using ultra short high intensity laser
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1 (@ Thomson mass spectrogram of energetic protons fitted with calculation. Positions of the
etched tracks, which correspond to the observed maximum proton energies using four kinds of
materials, are plotted as squares. (b) Diagram between mass density and observed maximum proton
energy.
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2 Measured focusing profiles before / after wavefront compensation using a deformable mirror



controlled by Genetic Algorithm (GA). GA sized the focusing spot down to a diffraction limit with a
low gain condition of the power amplifier.
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* with alow gain condition of the power amplifier

3 Etched tracks on three CR39's, which were equipped with filter sets consisting of seven
copper films with different thickness. (a) Etched tracks accumulated for all trials in a searching
process showed 1IMeV energetic protons with a flux of 10%/MeV/shot were observed using laser
pulses of only 30mJ energy. (b) Protons of less than 0.9MeV were observed using the same laser
pulses after sizing the focusing spot down to a diffraction limit with a low gain condition of the
power amplifier.
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4 Diagram between laser energy and observed maximum proton energy. Thisresult is plotted as
a square, whereas references are plotted as circles. The dashed line shows an upper limit of output

energy of apreamplifier.



