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Abstract

The beam by the TNSA mechanism, which is a general acceleration mechanism in laser-driven ion acceleration, is
characterized by a beam distribution that follows the Maxell distribution over a wide range of energies in a very short
time bunch and a divergence angle for each energy. QST completed a prototype of a laser-driven ion acceleration injector
using the TNSA mechanism in 2023, but in order to adjust the magnetic field setting parameters during commissioning
of the prototype, a highly responsive simulator that can immediately check the beam trajectory generated by the TNSA
mechanism on site and immediately adjust the beam trajectory is required. Common beam simulators such as TraceWin
can only input a single energy and have poor commissioning efficiency. Therefore, we decided to develop a simulator
that is highly responsive to beam calculations using transfer matrices. In this article, I would like to report on the
development and progress that we are considering.
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Figure 1: Energy peak generation by phase rotation.
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Figure 2: Signal system diagram.
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Figure 3: Determining block thickness.
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Figure 4: Comparison of outermost particle tracking with
trace simulation.
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Figure 5: Comparison of outermost particle tracking with
trace simulation.
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Figure 6: Comparison of beam longitudinal distribution
with actual measured data.
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