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(57) Abstract: According to aspects of the disclosure, an apparatus, system and method for stabilising the length of a plurality of optical
cavities is provided. The apparatus comprises an optical light source configured to output an incident light beam. The apparatus also
includes a separating means configured to receive the incident light beam output from the optical source and split the received incident
light beam so as to output two or more light beams. The apparatus further includes a plurality of optical cavities, where each optical
cavity of the plurality of optical cavities is configured to receive one of the light beams output from the separating means and transmit
or reflect a portion of light indicative of whether the optical cavity is on resonance with the optical light source. Each optical cavity
is also configured to contain a matter qubit within the optical cavity. Each matter qubit is configured to capture photons to distribute
quantum entanglement, where a rate of entanglement is enhanced by the Purcell effect. Each optical cavity is further configured to be
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connected to an actuator. The actuator is configured to tune the length of the optical cavity based on the portion of light transmitted
or reflected from the optical cavity to be on resonance with the optical source in order to lock the optical cavity to the optical source.
The matter qubit is the same for each optical cavity. The incident light beam is detuned by a ratio of two integers, a and b where a/b
denotes a fixed fraction, from a transition wavelength of the matter qubit to ensure that, for each optical cavity, there is at least one point
within a travel range of the actuator where a dual-resonance condition is met such that the optical cavity is simultanecously resonant
with the matter qubit and the incident light beam.




