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Abstract

A laser ion source can generate a high current beam extracted from a plasma by focusing a high power laser on a
solid target. The laser ion source has been expected as an ion source to realize the driver for heavy ion inertial fusion,
high energy density science experiments, also heavy ion radiotherapy. Since the laser ion source uses a pulsed laser to
generate an ablation plasma, its beam current waveform has a shifted-Maxwellian like distribution. However, it is
necessary to suppress the fluctuation of the current waveform from the viewpoint of ion beam transport and emittance
reduction. Therefore, in order to smooth the current waveform, control of plasma density has been studied by using a
pulse magnetic field generated with a solenoid. In this study, we demonstrated to make plasmas having ion current
waveform with flat top and investigated the conditions of the pulsed magnetic field to obtain a beam waveform with flat
top.
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Figure 1: Schematic of experimental setup.
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Figure 2: Profiles of magnetic flux density generated with

current of 1 A using the solenoid having inductance of 5.9

mH and current of 10 A using the solenoid having
inductance of 238 pH.
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Figure 3: Simplified equivalent circuit for generation of
pulsed magnetic field.
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Figure 4: (a) Ion current waveforms when static magnetic
field is applied with various solenoid current and typical
ion current waveforms with flat top obtained by applying
pulse magnetic fields using the solenoid of 5.9 mH with
the capacitor charging 276 V. (b) Changes in the
solenoidal current and an ion current waveform estimated
as the plasma passing through the center of the solenoid.
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Figure 5: Ion current waveforms obtained by changing
the timing of applying a pulsed magnetic field using the
solenoid of 238 yH and the capacitor of 0.47 uF charging
317 V, 407 V, 537 V, and 650 V for delays of 14, 16, 18,
and 20 ps, respectively.
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Figure 6: Variation of solenoidal magnetic fields when
current waveforms with flat top were obtained using the
solenoid of 238 pH with the capacitor of 0.47 pF
charging 260 V and 5.9 mH with the same capacitor
charging 276 V.
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