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PARAMETER EVALUATION OF AN ION BEAM EMITTANCE IN LASER-DRIVEN ION
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Abstract

The TNSA mechanism can produce ion beams with low emittance and high peak current due to the characteristics of
its acceleration mechanism. Therefore, this ion beam is being studied as a novel accelerator for applications such as PIXE
analysis and FLASH therapy. We study how to control the beam quality with the laser-plasma interaction. Here, we
performed laser-plasma simulations using a 2D Particle-in-Cell code to analyze transverse emittance, current and
brightness. In this simulation, we studied the effects of laser spot size and target thickness variation on its beam quality.
The results confirmed that the target thickness of the interaction contributes to the beam brightness under various laser

spot conditions.
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Figure 1: Overview of the calculation scheme.
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Figure 2: Energy spectrum of proton beam when laser spot
size: 5 um (FWHM), laser energy: 130 mJ and target
thickness: 5 um.
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Figure 3: Transverse phase space profile of y-y'. The
energy of protons to be observed is 2 MeV with £5 %
dispersion. (a-b) show results for target thickness of 3 and
12 um, respectively, (c-d) show results for laser spot sizes
of 3.5 and 10.0 um. A color bar shows a simulation particle
number, and the color intensity is normalized from purple
to yellow for each map.
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Figure 4: The distribution of brightness with red to blue
color map. The horizontal axis is the normalized rms
emittance and the vertical axis is the beam current in the
simulation.
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