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In the past two decades, ion beams generated by relativistic laser pulses interacting with the solid-
density targets have stimulated the idea of compact particle sources for a range of applications(1). 
The most common laser proton accelerating mechanism is Target Normal Sheath Acceleration 
(TNSA) method(2). Recent research showed that by employing a near-critical plasma layer (NCP) 
as the front layer, the proton maximum energy increased more than two times compare to the cases 
with bare solid foils(3). The front layer structure, which can be either uniform or nano-structure, 
plays an important role in the electron energy absorption efficiency and consequently the proton 
acceleration efficiency. In the most of the simulation studies, foam targets have been considered 
as a uniform low-density plasma layer without considering their internal structure. More recently 
Fedeli et.al. (4) have studied the effect of nano-structure morphology on the electron acceleration 
in result of an ultra-intense laser interaction with a nano-structured target. 

In this work, by assuming a nano-structured foam layer, the effect of nanoparticle’s radius on the 
proton cut-off energy is studied using a two-dimensional particle simulation code(5). Particles with 
radii of 10, 60 and 120 nm as well as random sizes in the range of 10 to 120 nm arranged in a front 
layer with thickness of 10 and 20 μm at near-critical average density ( cn n ) by applying laser 
intensity 10a = ( 20 210 /W cm ), have been studied and simulated. According to the results, in the 
case of a thin foam layer ( 10fl mµ= ), the difference between employing different nano-spheres 
radii for electron and consequently proton spectra are negligible. However, by increasing the foam 
thickness ( 10fl mµ= ) proton energy increases almost 45% by reducing the nanoparticle size from 
120 nm to 10 nm. 
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