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Abstract We demonstrate storage and retrieval of SPDC generated photons in a ground-state Rb vapor
cell memory, successfully maintaining the single-photon character of the retrieved light. Our platform of
single-photon source and atomic memory is attractive for future room-temperature quantum networks
operating at high bandwidth. ©2022 The Authors

Interfaced single-photon sources and quantum
memories for photons together form a founda-
tional component of quantum technology. Achiev-
ing compatibility between heterogeneous, state-
of-the-art devices is a long-standing challenge.
Hot vapor memories in particular are a promis-
ing platform due to the high acceptance band-
widths and technical simplicity. The latter point
is technologically important as it promises reliable
field-usability and miniaturization akin to what has
been seen in the development of vapor cell based
atomic clocks, once the memory performance jus-
tifies this kind of scaling. A long standing problem
that has plagued both our own past implementa-
tion [1] and those of many others [2] is read-out
noise ruining the retrieved photon quality as mea-
sured by number statistics. Furthermore, only
a few hot vapor memories have been interfaced
with actual single photon sources due to source
compatibility issues. We address both of these
problems by exploiting polarization selection rules
to operate the memory with low noise in the long-
lived electronic ground state, and by building a tai-
lored photon source, described in [3], designed to
match the performance of our memory.

Here we report on successfully interfacing
a heralded single-photon source based on
cavity-enhanced spontaneous parametric down-
conversion in ppKTP and a matched mem-
ory based on electromagnetically induced trans-
parency in warm 87Rb vapor [4]. The bandwidth
of the photons emitted by the source is 370MHz,
placing its speed in the technologically relevant
regime while remaining well within the accep-
tance bandwidth of the memory. Simultaneously,
the experimental complexity is kept low, with all

components operating at or above room temper-
ature. Read-out noise of the memory is consider-
ably reduced by exploiting polarization selection
rules in the hyperfine structure of spin-polarized
atoms. For the first time, we demonstrate single-
photon storage and retrieval in a ground-state va-
por cell memory, with gc, ret = 0.177(23) demon-
strating the single-photon character of the re-
trieved light. Our platform of single-photon source
and atomic memory is attractive for future exper-
iments on room-temperature quantum networks
operating at high bandwidth.
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