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During the past decade, rare-earth ions
doped in crystals have emerged as
promising candidates for optical quantum
memories, owing to their long optical and
spin coherence time [1].

Recently, advancements in high-quality
factor and low-mode volume nanophotonic
cavities have made individual rare-earth
ions optically addressable [2, 3].
Furthermore, deterministic qubit detection
[4] and nuclear spin control [5] have been
achieved, marking a full-stack quantum
node. Among all rare-earth ions, Erbium (Er)
ions are of great interest in large-scale
quantum networks due to their telecom
light-matter interface.

In my talk, | will present our results on
coupling single Erions in a lithium niobate
host with silicon nanophotonic cavities.
Additionally, we have achieved linear Stark
tuning of a single Er ion frequency for the first
time, which is a crucial element in
establishing a multi-node quantum network.

Figure 1: Silicon nanocavities on the Er:LINbOs,

0.025

0.020

0.015

Time (h)

0.010

0.005

-40 =20 0 20 40 PL rate
Laser detuning (MHz)

Figure 2: Stark tuning of the single Erion.
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