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Proton acceleration of moving electric field driven by ultraintense laser pulse

BAKE Muhammadali, AIMIDULA Aimierding
(School of Physics Science and Technology, Xinjiang University, Urumgqi 830046, China)

Abstract: In order to study the proton acceleration of the moving electric field driven by laser radiation pressure, the
interaction process between high power laser and laser plasma was analyzed theoretically. 2-D particle-in-cell simulations was
used to verify the theoretical analysis result. The results show that when the interaction between ulira-short ultra-intense laser
pulse and thin solid flat target in front of the background plasma, a bilayer structure consisted by electron layer and ion layer was
generated at the back of the solid target. Under the constant advancement of laser radiation pressure, the double layer structure in
the background plasma spreaded at a certain speed and formed a moving electric field. Protons in background plasma were
captured by this moving electric field and accelerated to a very high energy. The maximum proton energy reached 20GeV. The
results of theoretical analysis are in good agreement with the simulation results of 2-D particle.
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Fig. 1 Numerical solution of equations in the model

a—piston velocity and proton velocity vs. time b—proton energy vs. time
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Fig.2 Flow schematic of PIC simulation
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Fig.3 2-D PIC simulation results of longitudinal electric field (line) and
proton phase space (dots) at time ¢ = 80fs
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Fig.4 a—energy spectrum vs. energy b—proton energy vs. time
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