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Narrow energy spread, 25MeV protons from the interaction of a
time-structured CO, laser pulse with a gas target! D. HABERBERGER, S.
TOCHITSKY, C. GONG, A. PAK, K.A. MARSH, C. JOSHI, F. TSUNG, W. MORI,
UCLA, Los Angeles, California, USA, F. FIUZA, R. FONSECA, L. SILVA, Instituto
Superior Tecnico, Lisbon, Portugal — Experimental results and 2D OSIRIS simu-
lations of laser-driven proton acceleration from the interaction of a time-structured
10pum CO9 laser pulse train and a gaseous target are presented. The wavelength of
a COq laser provides a unique opportunity to change the target density from 0.5 to
5n.- in a controlled manner by changing the Hy gas jet pressure. The COs laser
pulses consist of a train of 3ps pulses separated by 18ps with a peak power of ~4TW
and a total energy of ~50J. The initial results show the production of proton energies
of up to 25MeV, which far exceeds that predicted by ponderomotive force scaling for
an a, ~2. Furthermore, in the density range around 2n.,, these high energy protons
are contained within a narrow energy spread of AE/E ~ 10%. These results are
attributed to the unique time structure of the CO4 laser pulses, underdense LPI’s
such as self-focusing due to large P/P,, values, and profile steepening/hole boring.
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