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Superconducting circuits in the microwave regime are one of the most promising candidates
for quantum information processing. However, while they can process quantum information
on very short timescales, they lack the ability to store information for extended periods of
time. A possible alternative would therefore be a hybrid quantum system, in which the quan-
tum information is processed by superconducting circuits and stored in a different quantum

Figure 1: Scheme of ultracold atoms
trapped in the gap of a coplanar cav-
ity. The simulated trapping potential is
strongly modified by screening currents in
the ground planes of the resonator struc-
ture, which conserve the flux within the
resonator gaps.

system with favorable coherence properties, such
as an ensemble of cold atoms trapped close to a
superconducting coplanar waveguide resonator.

In this talk, we report on the measurement
of the coherence of superposition states of 87Rb
atoms trapped on a superconducting atom chip
at 4.2 K. We load ultracold atom into a mag-
netic trap based on superconducting microstruc-
tures and transport the atoms into the gap of
an off-resonant coplanar cavity. We demon-
strate that the resonator itself can be used as a
persistent-current trap, rendering the use of ex-
ternally driven and possibly noisy currents un-
necessary.

We investigate the coherence of cold atoms by
means of Ramsey interferometry. We observe a
coherence of hyperfine ground state on the order
of several seconds [1], several orders of magnitude
larger than the coherence times of superconduct-
ing qubits. This makes atomic ensembles attrac-
tive as potential quantum memory in a hybrid
architecture.

Furthermore we are able to create large ther-
mal ensembles and Bose-Einstein condensates on the superconducting atom chip, paving the
way towards a collective enhancement of the coupling strength between cold atoms and su-
perconductors.

[1] S. Bernon et. al., Nat. Commun. 4, 2380, doi:10.1038/ncomms3380 (2013)
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