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Building large-scale quantum networks requires quantum repeaters
composed of multiple entangled photon sources with the same emission
wavelength. Epitaxially grown semiconductor quantum dots are one of
the most promising platforms for the deterministic generation of
high-fidelity entangled photon pairs. However, quantum repeaters based
on quantum dots face two main challenges in practical applications: the
non-uniformity of emission wavelengths from different quantum dots and
the reduction in entanglement fidelity caused by fine-structure splitting
due to quantum dot anisotropy. In this presentation, we will introduce a
hybrid control scheme based on the quantum-confined Stark effect and
the AC Stark effect to realize a tunable entangled photon source based
on droplet-etched GaAs quantum dots. This source offers a wavelength
tuning range of about 1 meV and a fidelity exceeding 95.5%. Furthermore,
we demonstrate the tunability of 39 quantum dots into resonance, as well
as the resonance between quantum dots and rubidium atoms.
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