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Quantum frequency conversion of Ba-138 single
photons for long-distance quantum networking
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While prime candidates as nodes in long-distance quantum networks, trapped ions do not typically emit pho-
tons at telecommunications wavelengths. Quantum frequency conversion (QFC) allows trapped ions to con-
nect with other nodes of a long-distance quantum network by frequency downconverting ion-emitted visible
and near-IR photons to telecommunications wavelengths [1-3]. Polarization-preserving QFC has previously
been used to convert near-IR single photons from a trapped Ca-40 ion to the telecommunications O-band
[4]. Here, we report our progress towards a two-stage, polarization-preserving QFC setup to convert 493-nm
single photons from a trapped Ba-138 ion to the telecom O-band. We separately transmit converted photons
over 11 km of in-ground optical fiber.
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