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Plasma-channel-based transport is one of the attractive schemes for delivering
space-charge-dominated beams to a fuel target in a reactor chamber. It relaxes the
requirements for beam quality and may decrease the cost of driver accelerators.
Recently, a final focusing scheme using Z-pinch plasma channels has been
proposed with a combination of adiabatic plasma lenses [1] and a proof-of-
principle experiment also has been performed [2]. The discharge parameters of
the plasma channels, however, were limited because those analyses and
experiments were based on the specific reactor designs. Particularly the dynamics
of the plasma channel strongly depends on the background gas pressure and the
required discharge current for beam confinement and it also determines the design
of the discharge circuit. To discuss the applicability of plasma channels for
chamber transport, the dynamics of the channel must be examined in a wide range
of discharge parameters. Thus, we performed numerical analyses of the plasma
channel using a one-dimensional magneto-hydrodynamic (MHD) code. This
report discusses the realistic parameter range of the channel discharge and shows
the results from the numerical calculations. We also show the results on the beam
trajectory obtained by a two-dimensional particle code.
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