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Here we present our advances [1] in an atomic vapour single-photon source based on the pioneer-

ing DLCZ protocol for quantum repeaters [2]. In a two-step scheme, we first create a collective

excitation via a spontaneous Raman scattering process, the created photon heralds the collective

excitation. Upon detection of the scattered photon, the collective excitation can be retrieved

after a variable delay in form of a deterministic single-photon. To overcome limitations arising

due to wall collisions, atomic motion and excess readout noise, we exploit an anti-relaxation

coating, motional averaging and four-wave mixing suppression. We observe non-classical cross-

correlations between heralding and retrieval photons over a duration of τNC = 0.68 ± 0.08 ms.

The single photon character of the retrieved single-photons is verified through the conditional

auto-correlation of the retrieval light field of g
(2)
RR|W=1 = 0.20 ± 0.07. At the same time we

observe cross-correlations of up to 10 (figure 1).

Figure 1. Cross- and conditional auto-correlation of heralding and retrieval photons versus

heralding probability. The green triangle is the combined conditional auto-correlation for the

lowest heralding probability for improved statistics. In addition, expected model lines are

shown.
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