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Abstract

The high-intensity proton accelerator adopts a charge exchange injection scheme, which injects with exchanging from
negative Hydrogen ion (H") to proton by using carbon foil. This scheme can realize high intensity proton beam but the
uncontrolled beam losses occur by scattering at the foil. Additionally, the beam collision at the foil may cause the break
itself. Therefore, a new injection scheme for higher intensity is needed as an alternative to the foil. We newly propose
and develop a laser stripping injection scheme. At the first step, we propose a proof-of-principle (POP) experiment of the
scheme in J-PARC and develop a laser system. In this presentation, we will introduce the laser stripping injection scheme
and describe an overview of a POP experiment. We will report a current status of the laser system.
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Figure 1: RCS injection system. Red line shows carbon foil
at injection point. Light and dark blue lines show bump
orbits of injection start and end in the circulating ring,
respectively. Green line shows injection beam orbit.
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Figure 2: Pictures of carbon foil before (left) and after
(right) user operation with 300 kW output.
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Figure 3: Principle of laser assisted stripping injection.
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Figure 4: Top figure is magnetic field B (T) and stripping
rate (H™ to H) along beam longitudinal direction. Bottom
figure is phase plot at injection point in the case of typical
painting injection (light blue) and laser assisted stripping
injection.
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Table 1: Laser, Charge-Exchange Process, Wave Length of
Static System, Collision Angle and Pulse Energy
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Figure 5: Principle of laser stripping injection.
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Figure 6: Vacuum chamber for a POP experiment.
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Figure 7: Measured transverse profiles of Nd:YAG (top)
and ArF excimer (bottom) lasers.
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Figure 8: Measured longitudinal profiles of Nd:YAG by
high (blue) and low (yellow) resolution detectors.
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Figure 9: Measured longitudinal profiles (blue) of ArF
Excimer before (top) and after (bottom) jitter correction.
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Figure 10: Laser angle tuning system.
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Figure 11: Result of laser angle control.
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