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Abstract

In an inertial confinement fusion system, a high temperature and dense fuel core causes nuclear fusion reactions. To
form the high temperature and dense fuel core, an extreme compression process of the fuel target pellet "implosion" is
carried out by irradiating high current heavy ion beams. The irradiated target pellet causes the plasma expansion, and
the reaction by the expansion of the ablation plasma causes the implosion of the fuel pellet. Some accelerator systems
were proposed for the inertial confinement fusion driven by heavy ion beams. The heavy ion beam current of kA order
is required at the last stage in the accelerator complex. The beam parameter is far from the conventional accelerator
beams. Consequently, the beam dynamics researches are necessary for the heavy ion inertial fusion system. Especially,
the beam dynamics with space charge effect is important due to the high beam current. Additionally, the manipulation
of the extreme longitudinal pulse compression is required to increase the beam current with the short pulse duration of
the implosion time scale. The heavy ion accelerator becomes large, and is so expensive. For this reason, we proposed
compact simulators with electron beam and electron trap device. Also, numerical simulation approaches by multi-
particle tracing calculations are carried out, corresponding to the experimental conditions for the compact simulators.
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Figure 1: Tune depression of electron compact simulator.
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Figure 2: Beam current for experimental and numerical
results after longitudinal pulse compression.
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