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Spectroscopic comparison of antihydrogen and hydrogen atoms is one of the best
candidates for the stringent tests of the CPT symmetry, and intensive studies are being
carried out by using Antiproton Decelerator at CERN [1, 2]. The ASACUSA
collaboration has constructed a superconducting cusp trap for the formation, trapping,
and extraction of antihydrogen atoms [3], where a quadrupole magnetic field is
generated by a pair of anti-Helmholtz coils [4]. The cusp configuration is considerably
advantageous for the extraction of spin-polarized and ground-state antihydrogen
beams that are ideal for the spectroscopic measurements of hyperfine structures of the
ground state of antihydrogen [3]. For the effective generation of antihydrogen atoms,
it is essential to form high density and stable plasmas of antiproton and positrons. In
this study, we applied a rotating electric field to an electron plasma in the
inhomogeneous cusp magnetic field, and demonstrated the effective radial
compression of a non-neutral plasma in a broad frequency range [5]. The compression
rate depended on the rotating frequencies and had a broad peak extending on both
sides of a longitudinal (1,0) mode frequency. The similar procedure can in principle
be applied to positron and antiproton plasmas. Radial compression of these plasmas is
one of necessary means for the future experiments to synthesize antyhydrogen atoms
in the cusp trap.
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