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Abstract

In laser ion sources, a pulsed laser is irradiated onto a target to generate plasma through ablation. This method can
generate high-density plasma, making it possible to generate a high-current ion beam. However, each laser irradiation
leaves ablation damage on the target surface, so the target must be moved for each laser irradiation. As a result, the number
of laser irradiations is limited by the target's surface area, making periodic target replacement unavoidable. To achieve
continuous and highly reproducible plasma generation, we propose a laser ion source system in which a liquid metal film
is formed on the inner wall of a rotating drum and this film is used as a laser target. This method allows the ablated area
to self-repair, enabling continuous laser irradiation of the same area and continuous generation of a high-current ion beam.
We constructed a laser ion source system with a liquid metal target in a rotating drum and plasma generation was
performed using the liquid metal target. As a result of continuous operation with a laser frequency of 10 Hz, it was

demonstrated that the plasma ion current remained stable for 30 min.
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Figure 1: Schematic of experimental setup.
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Figure 2: Centrifugal acceleration as a function of the
rotation speed of the drum.

Figure 3: The liquid metal behaviors with drum rotating
speed of (a) 20 rpm and (b) 300 rpm.
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Figure 4: The ion current waveforms obtained at 10 Hz
laser operation using a charging resistor of 10 kQ to a
coupling capacitor to apply the electron retarding
voltage.
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Figure 5: The peak ion current obtained at 10 Hz laser

operation using a charging resistor of 10 kQ to a coupling

capacitor to apply the electron retarding voltage.
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Figure 6: The ion current waveforms obtained at 10 Hz
laser operation using a charging resistor of 1 MQ to a
coupling capacitor to apply the electron retarding
voltage.
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Figure 7: The peak ion current obtained at 10 Hz laser
operation using a charging resistor of 1 MQ2 to a coupling
capacitor to apply the electron retarding voltage.
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