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The origin and physics of giant dipole states for both sirejéxtron and multi-electron
systems is reviewed. First an outline of the gauge-indepeinoseudoseparation of the center
of mass motion of moving neutral atomic systems in crossedt@t and magnetic fields is
provided. As a result a generalized potential picture [Hgsved and discussed in some detail.
The double well structure of this potential leads to the texise of weakly bound decentered
Rydberg states that possess a huge electric dipole momiemgidnt dipole states. The spectral
properties of these states is analyzed and linked to therlyimpclassical dynamics and phase
space [2]. An experimental preparation scheme starting fyoound state atoms, employing
subsequent laser excitation and a sequence of electriqoligdes is described. Corresponding
simulations yield a well-defined population of low-energgtss in the outer potential well [3].
We demonstrate that the crossed field configuration proadesque way for stabilizing simple
matter-antimatter systems [4, 5]. Calculations on positnm predict the existence of long-
lived giant dipole states of the” /e~ system in which the two particles are separated by several
thousand Angstroms. The near zero probability for posigl@etron overlap suppresses direct
annihilation processes. Transition moments between tngr state in the outer well and the
Coulomb states are also extremely small, resulting initifes up to the order of one year.

Multi-electron giant dipole resonances of atoms in crosdedtric and magnetic fields [6]
are addressed in a next step. Stationary configurationssmonding to a highly symmetric ar-
rangement of the electrons on a decentered circle are deawel a normal-mode and stability
analysis are performed. A classification of the various mpddich are dominated by the mag-
netic field or the Coulomb interactions, is provided. Basedh® MCTDH approach, we carry
out a six-dimensional wave-packet dynamical study for wee¢lectron resonances, yielding in
particular lifetimes of more that 1s for strong electric fields [7, 8].
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