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The CoherentQuantum Phase Slip (CQPS) effect in superconducting nanowires is exactly dual to the Joseph-
son effect – tunneling of Cooper pairs through a thin dielectric layer. CQPS has been experimentally proven
for the first time in Ref. 1 and since then reproduced in different materials [2, 3]. CQPS is interesting from
the fundamental point of view as well as for practical applications, particularly, for quantum metrology as it
promises to build quantum current standards dual to voltage standards on the Josephson effect. An important
milestone in this direction is the demonstration of interference of a pair of flux tunneling amplitudes similarly
to charge tunneling amplitudes in SQUIDs. We demonstrate a device exactly dual to SQUID, which we call a
charge quantum interference device (CQUID) [4]. The two nominally identical nanowires with constrictions
separated by a superconducting island are fabricated to observe the quantum interference of two flux tun-
neling amplitudes. The effective tunneling energy depends on the gate induced charge on the island. In our
experiment, the CQUID is incorporated into a superconducting loop, forming a phase-slip qubit with tunable
energy. Such a circuit allows to measure the CQPS energy using spectroscopic methods. This is exactly dual
to the charge qubit with a SQUID, where the effective Josephson energy is tuned by an external magnetic flux.
Figure 1 demonstrates observed oscillations of energies of CQPS qubit with two junctions (nanowires with
constrictions) as a function of gate induced charge. The oscillations are not harmonic and well described by
the interference effect of two CQPS amplitudes.

Figure 1: Energy oscillations in CQUID due to interference of two tunneling amplitudes.
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