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[Abstract]  Superconducting quantum circuits have become one of the mainstream technical routes to realize
quantum computers, where quarterfwavelength superconducting resonators are mainly used to readout the
information of qubit state and are the key devices for realizing superconducting quantum circuits. In this work, a
quarter-wavelength superconducting resonator is designed. Two electromagnetic simulation algorithms (finite
element method and moment method) are used to model and simulate the transmission characteristics of the
superconducting resonator. The designed superconducting resonator sample was prepared and its transmission
characteristics were measured at a low temperature of 20 =5 mK. By comparing the simulation results with the
design values and measured values, it is found that the sonnet software based on the method of moments is superior
to the HFSS software based on the finite element method in terms of simulation accuracy, simulation speed and
resource consumption. At the same time, the influence of crosstalk between resonators on simulation accuracy is
studied. When the number of resonators is small, the influence of crosstalk between resonators can be almost

ignored.
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Fig. 1 8-qubit resonator layout
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