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Laser-driven ion acceleration is an attractive way to realize compact and affordable ion

sources for many exciting applications including cancer therapy, proton radiography, and in-

ertial confinement fusion. The potential developments depend on the ability of laser facilities to

deliver well monitored and reproducible ion beams at high repetition rate. In this context, the

use of a gas jet target is a promizing way.

When a near critical target is irradiated by a laser pulse, under certain conditions, an electro-

static shock can be launched into the target. These shocks can reflect upstream ions and yield

ion beams with monoenergetic peaks of few MeV[1]. Actually, the ion energy is very limited

by losses of laser energy due to non linear phenomena (self channeling and filamentation, in

particular) that occur in the ramp density of gas jet.

In this study, we demonstrate the possibility to accelerate ions to higher energies (several

tens of MeV) by optimizing the gas jet profile. To achieve this goal, one or two nanosecond

laser beams propagating in the low density edge of the density profile are used to shape the

gas profile before the main interaction with the ps laser pulse. Thanks to a numerical chain

formed by the hydrodynamic FCI2[2] and PIC SMILEI[3] codes, we analyse and optimize the

physical processes of gas profile shaping and proton acceleration. We present the best conditions

to obtain several tens of MeV shock accelerated protons and preliminary results from ongoing

experiments will be presented.
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