Chaotic motion of positrons in a planned compact levitated dipole
experiment
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The dipole magnetic field can confine plasmas at any non-neutrality, and is planned to
be used as one of trapping configurations for electron-positron plasmas [1]. The RT
(Ring Trap) Group of the University of Tokyo is planning to develop a compact
levitated dipole device toward the trapping of pulsed positron beam [2] and other
plasma experiments. Although the dipole magnetic field is axisymmetric, the
adiabaticity of trapped particle orbits in this geometry are not always conserved due to
several reasons. Among these reasons, the coupling of gyro and bounce motions in
the dipole field can break the first and second adiabatic invariants, resulting in chaotic
orbits [3]. In the magnetic field configuration of RT-1, a relatively large and originally
fusion-oriented experiment, it was shown that high-energy positrons (>10keV)
supplied from the Na-22 source have chaotic orbits [4]. In a planned compact dipole
for antiparticle trapping, on the other hand, particles with much lower energies on the
order of 10 eV can be chaotic [5]. We report the effects of chaos in the planned
levitated dipole together with the status of the dipole experiment construction.
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