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Distributed quantum computing offers a scalable path beyond the physical constraints of single-chip quantum
processors, but its realization demands a quantum interconnect capable of faithful microwave-to-optical transduc-
tion, long-lived quantum storage, and efficient spin-photon interfaces. We present BitcoinQ, a three-layer hybrid
quantum interconnect architecture that synergistically integrates superconducting qubit processors (compute layer),
thin-film lithium tantalate (TFLT) microwave-optical quantum transducers (transport layer), and diamond nitrogen-
vacancy (NV) center arrays (memory and optical interface layer). Building on the latest experimental milestones —
including the first stable integrated electro-optic transducers in TFLT with wafer-scale deep-ultraviolet lithography
fabrication (arXiv:2606.12726), pump-free NV-mediated transduction with 5.6 kHz heralding rate and 0.97 fidelity
(arXiv:2512.05096), record NV electron-spin coherence up to 11.2 s under dynamical decoupling (arXiv:2604.07439),
defect-mediated scattering transduction at 10 pW pump power (arXiv:2605.15988), and high-performance TFLT
quantum light sources with coincidence-to-accidental ratios exceeding 3.8 x 10° (arXiv:2605.24988, arXiv:2606.01657)
— we establish concrete performance projections for the BitcoinQ architecture. Four core innovations are presented:
(i) dual-path transduction redundancy combining direct TFLT electro-optic conversion with NV near-field coupling;
(ii) asynchronous quantum computing that decouples computation from communication via NV buffer memories;
(iii) in-situ noise sensing and active suppression using NV centers as quantum spectrum analyzers; and (iv) a
simulation-driven co-design framework spanning multi-physics domains. Our analysis projects end-to-end trans-
duction efficiencies exceeding 1073, entanglement distribution rates above 1 kHz over metropolitan-scale distances,
and NV gate fidelities surpassing the surface-code threshold at room temperature. A four-phase roadmap from

single-node validation to planetary-scale quantum networks is outlined.
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