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Improvement of laser energy absorption in proton acceleration with TNSA
mechanism by creating pre-plasma

Fatemeh Azizian', Ali Hasan Bygy', Mohammad Jafar Jafari’, Somayeh Rezaei’

1- Plasma Medicine of Faculty of Physics, Kharazmi University, Tehran, Iran
2- Plasma and Fusion Research School, Nuclear Science and Technology Research Institute, Department
of Plasma, AEOI, P.O. BOX:14395-836, Tehran, Iran

Abstract:
Improving the proton beam acceleration performance produced during the interaction of a

high-intensity laser pulse with a micrometer target has been one of the key efforts of researchers
in the last two decades. Meanwhile Target Normal Sheath Acceleration (TNSA) is the most
convenient mechanism empirically. In this research, focusing on the TNSA method, the amount
of laser energy absorption within the interaction with two targets have been studied with a 2D
simulation tool. The first a target with a constant density and the second case a target with a
fixed density coupled to a layer with an exponential density profile in front. The results show
that the amount of laser energy absorbed by electrons in the second state is much higher than the
case with constant density. This will improve the performance of proton acceleration as well.
Keywords: Proton cut off energy, Pre-plasma, laser absorbtion, Laser acceleration of
proton
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