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Abstract

We report two key technologies for realizing a high-repetition laser-driven ion injector toward compact heavy ion
therapy systems. First, a rapid induction heating method was developed to remove surface contaminants from nickel tape
targets, effectively suppressing proton contamination and enabling stable carbon ion acceleration. Second, a roll-to-roll
debris shield using 50 um flexible glass (G-Leaf®) demonstrated high optical quality and durability under >4,000 laser
shots. These advances improve target cleanliness and optical protection, addressing critical challenges in long-term laser
ion source operation and supporting the development of practical systems like the “Quantum Scalpel”.
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Figure 1: Next-generation heavy-ion cancer therapy
system (Quantum Scalpel).
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Figure 2: Target surface cleaning and rapid delivery system.
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Figure 3: Ultra-thin glass debris shield system.
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