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( Introduction )

A single Ca-ion, trapped in an r.f. quadrupole trap and placed between
mirrors of a high finesse optical cavity, is an ideal system to determinis-
tically control the interaction between an atom and a single mode of the
radiation field. By confining the ion to a region smaller than its transi-
tion wavelength, a well-defined and stationary atom-field coupling
strength is achieved. This system can be employed to generate single
photons on demand, to map the quantum state between the ion and a
photon and to entangle the ion and a photon. Two ions coupled to opti-
cal cavities have been proposed for quantum state transfer and entan-
glement of ions.
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( Setup: linear Paul trap and cavity )

Trap design:

Linear r.f. trap with open electrode configuration

trap frequency Q=2rx12.7 MHz

radial confinement @, = 2% x 1.1 MHz
axial confinement @, =2z x 0.3 MHz

Cavity design:

Fabry-Perot cavity with adjustable length

DC electrodes

length:
waist:
damping:
coupling:

RF electrodes

Single-ion mode mapping ) ( Single-photon gun ) ( Single-photon emission

W The cavity is locked to a specific
mode at 397 nm. The position of
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scanned and the fluorescence is
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Two-dimensional images of
cavity modes obtained by
scanning the ion horizontally
and the cavity position
vertically.
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