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Abstract: In this contribution we will report on the characterization of the first NbSe, qubit.

Superconducting qubits are the building block to implement large scale quantum computing 1. The potential
of quantum technologies is immense and can be pushed even further by incorporating innovative materials in
this discipline. Niobium diselenide (NbSe,), a van der Waals superconductor, emerges as a promising candidate
for advanced applications 2.

In this work we will present the performance of the first NbSe; qubit realized by coupling a NbSe; Josephson
junction with a 3D Aluminium resonator. We will show that this system has all the features of a qubit and that
can maintain its coherence properties also in the presence of background photons noise.

The realization and the measurements of the NbSe, have been performed in the Cryogenic laboratory for
detectors (COLD) in the National laboratories of Frascati (LNF, INFN). This project was also funded by the young
researcher grant “RESILIENCE” of the 5™ national scientific committee of INFN.

le6

4.314 — Fit Rabi
_ 430
8
c
5
Qo
2
o
o 429
°
2
a
£
<
5 4.28
©
o
4.27 1
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
t[s] le-6

Fig. 1 Rabi oscillations of the NbSe: qubit
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