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Abstract

A laser ion source (LIS) is expected as an ion source to realize heavy ion inertial confinement fusion (HIF). LIS
provides high current ion beam, in which is generated dense plasma by irradiating a high strength laser to the solid target
surface. However, the plasma density decreases with expanding plasma due to the drift distance. To obtain high flux ion
source for HIF, the behavior of laser ablation plasma should be controlled. In this study, we demonstrated to suppress the

decrease of plasma density using longitudinal magnetic field. The laser was used for a second harmonics of Nd:YAG

laser (wavelength: 532 nm) with the energy of 407 mJ and irradiated on a copper target. The pulse width of the laser was
16-18 ns (FWHM). The results indicate that the ion current as a function of drift distance depends on z'! in the longitudinal
magnetic field. It means that the plasma expansion can be suppressed with the longitudinal magnetic field.
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Figure 2: Magnetic flux density distribution.
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Figure 3: Time evolution of ion current at 200 mm from
target without magnetic field.
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Figure 5: Peak ion current dependence on the drift

distance in the case of 100 mm of target-solenoid
distance.
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Figure 4: Time evolution of ion current at 200 mm from
target with magnetic field.

10 T T T T T T T LI T

Solenoid

Peak Ion Current [mA]

0.1 | 1 1 1 | 1 1 [ |
140 170 200 230 260 290 320 350 380 410 440 470
Distance from Target [mm]

Figure 6: Peak ion current dependence on the drift
distance in the case of 200 mm of target-solenoid
distance.
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Figure 7: Ion charge dependence on the drift distance in
the case of 100 mm of target-solenoid distance.
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Figure 8: Ion charge dependence on the drift distance in
the case of 200 mm of target-solenoid distance.
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