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Scaling of laser-driven proton and electron acceleration as a
function of pulse duration in the multi-ps regime1 RASPBERRY SIMP-
SON, Massachusetts Institute of Technology MIT, GRAEME GORDON SCOTT,
DEAN RUSBY, PAUL KING, LLNL, ELIZABETH SIMPSON GRACE, GAT-
ech, G. JACKSON WILLIAMS, DEREK MARISCAL, TAMMY MA, LLNL — A
new class of multi-kilojoule, multi-picosecond short-pulse lasers such as NIF-ARC,
OMEGA-EP, LMJ-PETAL and LFEX-GEKKO, enable exciting opportunities to
produce high-brightness, high-energy laser-driven particle sources for applications
in high-energy-density science. Recent results on this type of platform have demon-
strated enhanced accelerated proton energies and electron temperatures when com-
pared to established scaling laws. Motivated by these results, this work examines
laser-driven proton and electron acceleration in the multi-picosecond regime (>1ps)
at laser intensities of 1017 - 1019 W/cm2. A detailed scaling study was performed
on the TITAN laser at the Jupiter Laser Facility and found that the accelerated
electrons and maximum proton energies exceeded the ponderomotive scaling in the
multi-picosecond regime. The results are consistent with the accelerating sheath
field being established a population of super-ponderomotive electrons. A new an-
alytical scaling is presented to reflect this enhancement of the accelerated particle
characteristics.

1This work was completed under the auspices of the U.S. DOE by LLNL under
contract DE-AC52-07NA27344 with support from LDRD under tracking code 17-
ERD-039 and 20-ERD-048, the DOE Office of Science Early Career Research Pro-
gram under SCW1651, and the DOE NNSA LRGF program, under grant number
DENA0003864.
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