Spin-flip TLSs induced anomalous magnetic field properties in superconducting resonators
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Two-level systems (TLSs) of elusive origin are one of the sources of noise and decoherence in solid-state quantum devices [1,2]. Their interplay with spins in magnetic defects, which commonly exist at interfaces in devices, remains highly unexplored. Here, we demonstrate that the resonant frequencies of TiN superconducting resonators deviate from the BCS theoretical prediction when increasing a parallel magnetic field. It can be well explained by giving a TLS model involving spin-flip, and further measurements under increasing temperatures agree with the predictions of this model. This work elucidates the spin-dependent behaviour of TLSs, deepening the understanding of the physics of TLSs.
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