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Abstract

The Research Center for Nuclear Physics (RCNP) at Osaka University has been developing a short-pulse laser-ion
source and producing short-pulse low-emittance beams with the laser-ion source. In recent years, accelerators have been
widely used not only for physics research such as particle and nuclear physics experiments, but also for medical and
industrial applications such as particle therapy for cancer and detection of soft errors in semiconductors using neutron
beams. In order for the accelerator to be widely used in medical and industrial applications, it is necessary to reduce
the size and improve the safety and stability of the accelerator. The RCNP has started to develop a short-pulse laser ion
source. The short pulse laser ion source is also effective for FLASH irradiation, which has recently attracted attention in
particle therapy. There are various development factors for this development, such as a laser synchronized with the RF
of the AVF cyclotron and an optimum gas density at the time of laser irradiation. In this presentation, the status of the

short pulse laser generation experiment will be reported.
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Figure 1: Tons produced by the laser ion source are injected
into the AVF cyclotron.
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Figure 2: Schematic diagram of ion generation by laser.
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Figure 3: Mode-lock laser.
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Figure 4: Energy level structure of Yb silica glass.
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Figure 5: Absorption and induced emission cross sections
of Yb fiber.
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Figure 6: Classification of mode-locked fiber lasers.
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Figure 7: Yb-doped mode-locked fiber laser with nonlinear
polarization rotation.
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Figure 8: Mode lock laser pulses.
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Figure 9: Light path in autocollator.
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Figure 10: Light path in autocollator.
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Figure 11: Photodiode signal during mode synchroniza-
tion.
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Figure 12: Photodiode signal during mode synchroniza-
tion.
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