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With the advent of multi-petawatt laser systems like the ELI-Beamlines (Czech Republic),

APOLLON (France) and SEL (China) the laser-driven ion accelerators will enter the accelera-

tion regimes dominated by radiation pressure [1]. High quality ion beams with low emittance

and narrow energy spectrum will be generated when these lasers irradiate tailored targets.

Below we present the results of studying the effects of the interface modulations in double

layer targets. The numerical particle-in-cell simulations with the code EPOCH [2] are used. We

show that the pre-modulated targets can undergo relativistic Rayleigh-Taylor [3] and Richtmyer-

Meshkov instabilities. Their use can improve the properties of generated ion beams [4].

It is shown that small perturbations originated from the interface modulation grow during the

laser-target interaction. This leads to the formation of low-density regions and high-density ion

bunches between them at the positions determined by the pre-modulation geometry. The ion

bunches are then accelerated by the laser radiation pressure. The collimated central bunch of

proton beam has the average energy in the multi-GeV range with narrow energy spread. The

laser accelerated ion beams from composite targets will find applications in nuclear physics

research [5].

Our work is supported by projects High Field Initiative (CZ.02.1.01/0.0/0.0/15 003/0000449)

and Extreme Light Infrastructure Tools for Advanced Simulation (CZ.02.1.01/0.0/0.0/16_013/0001793)

from the European Regional Development Fund and by Czech Science Foundation (18-09560S).

References
[1] T. Esirkepov, M. Borghesi, S. V. Bulanov et al., Phys. Rev. Lett. 92, 175003 (2004)

[2] T. D. Arber, K. Bennett, C. S. Brady et al., Plasma Phys. Control. Fusion 57, 113001 (2015)

[3] F. Pegoraro and S. V. Bulanov, Phys. Rev. Lett. 99, 065002 (2007)

[4] S. V. Bulanov, E. Y. Echkina, T. Z. Esirkepov et al, Phys. Rev. Lett. 104, 135003 (2010)

[5] M. Nishiuchi, H. Sakaki, T. Z. Esirkepov et al, Plasma Phys. Rep. 42, 327 (2016)

46th EPS Conference on Plasma Physics P1.2007


