Ulirastrong coupling between Andreev bound states
and a high impedance lumped-element resonator
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Josephson junctions in Al/InAs nanowires
host Andreev bound states! (ABSs) and can
be considered as a platform for realization
of gate-tunable Andreev qubitsz4. An acute
challenge of such architecture is to improve
the coupling between an ABS and a
microwave resonator.

Here, we report microwave characterization
of an Al/InAs nanowire weak link embedded
in a superconducting loop with a lumped-
element resonator patterned from a thin
NbTiN fim with high kinetic inductance. We
demonstrate that our approach offers a
compact geometry, a high resonator
impedance above 12 kOhm and
remarkably large coupling rates between
ABSs and the resonator mode reaching the
value of 1.2 GHz. This result provides a basis
for exploration of strongly correlated light-
matter states in cQED.

Figures

Figure 1: (a) Differentfially driven lumped
element resonator coupled to a nanowire weak
link. Inset: SEM picture of the nanowire
Josephson junction. (b) Circuit equivalent of the
device. (c) Gate-tunable microwave response.
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Figure 2: (a) Two-tone spectrum in dispersive
regime. (b) Corresponding single-tone
spectrum. Dashed lines show the fitted spectra.
Table: parameters for a 2-channel fitting (A -
ABS energy gap, T — channel transmission, &z —
zero-point phase fluctuations in the weak link).
*The second channel is infroduced to account
for all the higher energy states.
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