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The inherent quantum nature of single trapped ions makes them promising candidates for the experimental
realization of qubits, the fundamental building blocks of quantum computers. In order to harvest the potential
that trapped ions posses, it is necessary to not only have precise control over an ion’s quantum state but also
over its motional state. Doppler cooling is commonly deployed to dampen the thermal motion of an ion
inside the trapping potential down to the Doppler limit. Additional cooling methods are, however, necessary
to further reduce the ion motion beyond this Doppler limit, so as to achieve more efficient interaction of light
and the ion [1, 2]. Feedback cooling can be used to actively dampen the ion’s motion by monitoring the
momentary displacement of the ion and applying a corresponding feedback signal in real time [3]. This is
achieved in our setup by trapping the single ion inside a deep parabolic mirror using a stylus-like trap [4],
enabling us to collect most of the emitted fluorescence light due to the large solid angle coverage. An imaging
system is used to image the ion onto a knife edge. The signals of single-photon detectors behind this edge
are then used to discern the ion’s motion in combination with a lock-in amplifier to subsequently extract and
provide the feedback signal. The ion motion is observed to be reduced using a spectrum based method [3] and
an imaging based method [5].
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