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Isotope selection for ion quantum information processing
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Laser-cooled ions in RF traps has several interesting applications in the field of
quantum information. Strings of crystallized ions are considered to be promising
candidates for scalable quantum information processors(l], while large two-species
ion crystals are interesting as storage mediums of quantum states of light[2]. Isotope-
selective resonance-enhanced photo-ionization is an extremely effective tool for loading
ions into traps used for such experiments[3, 4]. For realizing a quantum computer,
this technique makes it very easy to load a specific number of ions, even in cases
where several isotopes would be desirable in the same string. This accounts for the
situation where one ion-species sympathetically cool another species that constitutes
the qubits as well as the case where each qubit is represented by a specfic isotope. For
the proposed quantum memory of light[2], where the storage medium consist of ions
sympathetically cooled by other laser-cooled ions, isotope-selective loading, possibly
in combination near-resonant charge transfer processes, will be ideal.

Previously, we have shown that it is possible to resonantly photo-ionize “°Ca via
excitation of the 4s5p! P; state, using CW laser light at 272 nm[3]. Here, we report on
the isotope-selective loading of an ion trap applying this resonant two-photon ioniza-
tion process. More specifically, all the natural abundant calcium isotopes including
Ca* ions has been produced and trapped. This is evident from the figure below
here the loading rate (arb. units) as a function of the detuning of the ionizing laser
om the resonance of *°Ca is presented.
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