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The laser trigged source of energetic ions is of a great interest due to its possible application in laser fusion, nuclear physics, radiography, and in medicine for short-live isotope production and hadron therapy. At the same time, the most important requirements for proton therapy is that the proton beam must be highly monoenergetic with energy spread less than one percent that is difficult to satisfy. One of the main approaches to improve quality of the proton beam is a double layer target design [1]. However, this design is effective only for under-dense proton layer due to strong Coulomb repulsion of dense ions. Fabrication of such targets is also difficult technological task. We propose here the using of homogeneous targets consisted of heavy and light ions instead of double layer targets. 

The 3D PIC simulations of interaction of short high-intense laser pulses with homogeneous targets consisted of heavy and light ions have been performed. It has been shown that such interaction results in formation of quasi-monoenergetic proton beam. The utilization of mass-limited target allows us to increase efficiency of high-energy proton production. Under action of laser radiation significant part of electrons leaves target. It results in Coulomb explosion of uncompensated positive charge of target. At the same time, almost all protons are escaped from a target in forward direction and accelerated by electric field created by hot electrons. Explosive heavy ion core behind proton bunch acts as a pusher improving its quality. As result, the monoenergetic proton beam with energy of hundreds mega-electron-volts has been generated by the laser pulses with energy of the order of tens joules.

Short high-power laser pulses with a high intensity contrast ratio is necessary for proton acceleration to provide the direct interaction of the laser pulse with a solid-state plasma rather than with the plasma corona, which is usually produced by a prepulse. Modern technologies enable obtaining such pulses with a power up to the hundreds terawatt.
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