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Longitudinal compression is one of the most essential techniques for
applications of the intense heavy ion beams to the high energy density
sciences. However, degradation of the beam quality due to a beam
interaction through the space charge field is a critical issue. In
this study, we proposed a scaled down experiment based on a scaling
low with beam envelope equation, and constructed a beam device based
on a stacked induction voltage adder and a laser ablation plasma
cathode. In the experiment, we investigated the intense electron beam
dynamics during the longitudinal compression as a function of the
beam longitudinal perveance and the focal length of the compression.
We observed that the beam current waveforms clearly depends on the
longitudinal perveance where the space charge parameter levels over
unity. A numerical simulation besed on a quasi one dimensional PIC
code were also carried out, and the beam particle dynamics were also
investigated. The results revealed that the space charge waves
propagate into the beam bunch and dissipation process due to the
plasma oscillation dominates the pulse duration and pulse shape of

the beam bunch as a function of the perveance.
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