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Next Generation Traps for Confinement or Extraction of Antihydrogen Atoms

KANALI Yasuyuki”, MOHRI Akihiro?? and HORI Masaki?
YRIKEN, Wako 351-0198, Japan
Dnstitute for Laser Technology, Osaka 550-0004, Japan
JICERN, CH-1211 Geneva 23, Switzerland
(Received 27 September 2004)

Conditions required for magnetic confinement of antihydrogen atoms are briefly described. Then, several
ideas of antihydrogen confinement in minimum-B fields are introduced with some comments. Two methods for
extracting antihydroten atoms from their synthesized region are also described. Paul trap with a superconduct-
ing wall cavity has the potential to trap antihydrogen atoms in a space with no steady magnetic field.
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Fig. 1 Energy levels of the ground state of hydrogen in a static
magnetic field, where the energy levels are labeled a-d, F
is the total angular momentum and Mr is the projection of
F on the magnetic filed axis.
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Fig. 2 Cylindrically symmetric minimum-B Penning trap (Dubin's
trap).
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6. Next Generation Traps for Confinement or Extraction of Antihydrogen Atoms
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Fig.3 Cusp trap. (a) Magnetic field lines of a cusp and equipoten-
tial surfaces of an electric octupole. (b) Trajectories of out-
going spin-polarized antihydrogen atoms at LS (din Fig. 1)
state from the cusp trap. | Blmax = 3.8 T, Bore radius = 6.5
cm, Ts=10K.
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