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Superconducting microwave resonators are widely used in various quantum information processes. In semiconductor quantum computing, these resonators enable qubit readout and the transfer of quantum information between qubits. When coupling resonators with spin qubits, the presence of a magnetic field is indispensable, which can affect the properties of the superconducting thin film of the resonator. In this study, we investigated the resonance frequency changes of a nanowire microwave resonator under the influence of a spatial magnetic field. The resonator was made of TiN superconducting film with high kinetic inductance. The internal quality factor of the resonator is 105, and the characteristic impedance is 3.5 kΩ. We observed that the resonance frequency shift of the resonator under a magnetic field follows a quadratic relationship with the field strength, and its orientation is governed by specific tensor relationship with the magnetic field direction. This finding enables the prediction of resonance frequency shift for the resonator under any magnetic field direction and accomplishes in-situ calibration of the magnetic field direction at low temperature. This study deepens our comprehension of changes in superconducting film properties in the spatial magnetic field and broadens on-chip detection method in quantum information processing.






















