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Abstract

The development of a long-life laser target is an issue in the continuous operation of the laser ion source. We have
suggested using a liquid target that can recover from surface damage by laser irradiations. In this study, a low melting
point alloy, U-alloy, was used as a liquid metal target. We investigated the behavior of liquid metal surface after laser
irradiation with single shots and 10 Hz irradiation to understand the characteristics of surface recovery. Also, the ion
current waveforms were measured to investigate the reproducibility of the plasma generation. As a result, it was found
that the liquid after laser irradiation oscillates with a natural frequency that depends on the geometry of the liquid container.
The results also indicated that the reproducibility of laser irradiation with 10 Hz was worse than that with single shots.
On the other hand, the standard deviation normalized by the average value of the peak ion current was similar between

the single shot and 10 Hz irradiation.
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Figure 1: Schematic of experimental setup for

measurement of plasma ion current and observation of
liquid surface oscillation.
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Figure 2: Surface variation of the liquid laser target
measured for laser energy with 0.13 0.15, and 0.17 J using
a laser displacement sensor.
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Figure 3: FFT analysis of surface oscillation shown in Fig.
2. The analysis was performed for the ranges of whole time
and after 0.3 s from the laser irradiation.
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Figure 4: Ion current waveforms measured by 20 laser
irradiation under the same condition.
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Figure 5: Peak ion current obtained by single shots and
10 Hz irradiations as a function of laser energy. The error
bars indicate standard deviations of signals and laser
energies.
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Figure 6: (a) Standard deviation of peak ion current
and (b) the standard deviation normalized by averaged
value of peak ion current as a function of laser energy.
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