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Practical implementation of quantum networking requires interfacing

different quantum systems (trapped-ions [2], S1V [3], neutral-atoms [4], etc...) Motivated by our previous work (Fig 3) [7]: Fig 3. Protocol for
utilizing each qubits strengths to form a hybrid quantum network [5]. Higher entanglement rates via a quantum memory! :;Ctgzagsleeilrgftvzzgs i Quantum
* Temporal synchronization photon storage [7]. Memortes
For example, trapped 1ons excel at high- - * Increased entanglement rates
fidelity single- and two-qubit gates [2]
and neutral-atoms excel at single-photon ( FI Proposed method (Fig 4):
manipulation [4]. Here, extend our (I) Ion-photon flying qubit generation @ 780nm control pulse
previous work [6] to show our plan to 1. Prepare ion-photon polarization entangled Bell state with flying qubit (mem"iy on/off)
demonstrate temporal synchronization of @ 493 nm via spontaneous emission (Fig 2). ~“Bar  403,;m  QFCPPLN 780 nm 87Rb 780 nm
two quantum nodes in a network (see Fig 2. Frequer}cy—convert 493 nm ﬂying—qubi? to 780 nm via polarization- . \I\N\_, %141::::;;
3) for a proposed 100x increase 1n two- Fig 1. Vision of a 3-node hybrid preserving quantum frequency conversion (QFC) [8]. sequence t
node entanglement rates [7]. quantumﬂnyeitnvz;oclillig{asnsmlttmg Fig 4. Flying qubit photon storage (quantum memory).
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(Fig 5) using electromagnetically-induced transparency (EIT). o T
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quantum memory (See Fig 4)- Fig 6. Entanglement swapping between 1on/spin-wave and
Fig 2. Trapped 38Ba* ion operations [8]. then back to 10n-photon after storage. Fig 7. Actual quantum memory setup.
QM Figures Of Mel‘it We project a storage efficiency: ~ 50%
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