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Abstract: Circuit quantum electrodynamics studies how artificial atoms in supercon-
ducting circuits interact with quantized electromagnetic fields, which is crucial for
quantum computing. In this paper, we introduce a key component, a quantum resonator
with equally spaced energy levels, and combine it with Josephson junctions to create
superconducting quantum interference device. Then we implement three classic qubit
types —charge, flux, and phase qubits —and explore their interactions with resonators. In
this work, the construction and theoretical derivation of the storage and regulation parts
of quantum computing are completed, and the coupling with the environment, system
solving and dynamic evolution are prospected.
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