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Quantum Light is the ideal information carrier for a future quantum internet, as its properties are not degraded by noise

in ambient conditions, and it can support large bandwidths enabling fast operations and a large information capacity. The

quantum internet will most likely be comprised of a large-scale distribution of nodes small networks made of composite

systems that process photonic quantum information coupled together via long haul interconnects. Such quantum

networks promise to revolutionise computing, simulation, and communication. Quantum memories, devices that store,

manipulate, and release on demand quantum light, have been identified as crucial components for each network

element, because they facilitate scalability. This has motivated diverse research efforts on many fronts, with fast, long-

lived, efficient, single- and multi-mode optical memories and light-matter processors being demonstrated. However,

regardless of the unique applicability of each memory technology within a quantum internet, there is an additional

overarching requirement the memory must be noise-free.

Recently we have built the world’s first noise-free fast quantum memory [1], that also works at room-temperature. I will

summarise our work and outline how this machine can help enable next generation quantum networks. I hope to

convince you that time-non stationary elements, like our memory, will be vital tools for quantum technologies.

I will also touch on our recent work on non-trivial causal models in three-node quantum networks [2] and our recent

demonstration of a quantum heat-engine using colour centres (NV-) in diamond that outputs more work than a classical

engine using the power of coherence in its internal degrees of freedom [3].

[1] https://arxiv.org/abs/1704.00013

[2] https://dx.doi.org/10.1126/sciadv.1602743

[3] https://arxiv.org/abs/1710.08716
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