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Message from the Guest Editor

This Special Issue will present the latest advances in the
domain of ion traps and the associated quantum
technologies (QTs) based on ultracold ions and molecules.
Since their advent, ion traps have proven to be an
invaluable instrument for modern spectroscopy, opening
new pathways towards investigating atomic properties and
testing quantum physics laws with unbeatable accuracy.
The first quantum logic gate was achieved using trapped
ions as natural qubits. Moreover, trapped ions exhibit the
longest coherence times with respect to any other type of
qubit, while quantum control techniques for ions are the
outcome of intensive research in the area of atomic clock
engineering. Optical waveguides that are integrated into a
new micromachined ion-trap architecture enable the
accurate control of ion qubits, excluding the need for free-
space optics. Under these circumstances, the relevance of
this Photonics Special Issue is clear; it will approach both
fundamental and experimental aspects of the latest
progress in ion traps and their applications.
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