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Abstract

The ion beam generated in a laser-driven ion acceleration mechanism has ultra-low emittance and short pulse
characteristics. This high beam quality is due to the characteristics of the acceleration mechanism. However, the
correlation between the laser irradiation conditions and the beam quality of laser-accelerated ion beams is not well
understood. A highly accurate emittance measurement method is required to control the beam quality for the
characterization experiment. In this study, we optimize the emittance measurement method using the slit method to
diagnose the ultra-low emittance characteristics of laser-accelerated ion beams with high accuracy. The measurement
system was optimized using the Monte Carlo code PHITS, and these conditions were analyzed to obtain measurement

accuracy for extremely low emittance of laser-accelerated ion beams.
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Figure 1: (a) Overview of the phase-space distribution
characteristics of laser-accelerated ion beams. (b) Slit
measurement system. (c) Profile measurement system.
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Figure 2: Relationship between the slit width and the
emittance value obtained when diagnosing a beam with
Enrms~0.01 m-mm-mrad by the slit method.
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