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Proton Acceleration Enhancement in Frequency Chirped Laser Pulse
Interaction with Plasma
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Laser and Optics Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
Department of Physics, Faculty of Science, Tarbiat Modares Univerand, P.O.Box: 111-14115, Tehran — Iran

Abstract: Proton acceleration process by the generated sheath in the rear-side of an Al target in the
interaction of P polarized laser with the pulses duration of >40 fs and intensity of 3.6x10*® W cm has
been experimentally and numerically studied. The results show that by employing the positively chirped
pulse, the proton cut off energy and the number of the accelerated protons are increaesd in comparison with
an unchirped and negatively chirped pulse interactions. After that, the electron heating process in
interaction of positivly and negativly chirped pulse is investigated and correlation between the chirped
parameter and produced electrostatic field in the backside of the target is studied. Particle- in-cell
simulation results show that the electron heating process and consequently the electrostatic field for proton
acceleration goal are significantly increased by employing the positively chirped pulse campared to
negativly unchirped conditions.
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1. TNSA: Target Normal Sheath Acceleration
2. RPA: Radiation Pressure Acceleration
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