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Abstract

Quantum information is a new interdisciplinary field that combines quantum physics and infor-
mation science. Superconducting quantum resonators have become a good platform for quantum
information processing due to their flexible design, storage, and guidance of microwave photons,
as well as their high quality factors. This article investigates the generation process of fully reso-
nant Bell entangled states based on non-local superconducting resonators. The system used con-
sists of two non-local one-dimensional superconducting resonators connected by a long super-
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conducting transmission line, which are coupled to two superconducting resonators carrying in-
formation, respectively. In this scheme, the transmission line will not be laid out with microwave
photons, so it can resist the impact of photon loss caused by long transmission lines. This also
makes long transmission lines more complex to connect more non local superconducting resona-
tors for large-scale distributed quantum computing based on superconducting resonators.
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Figure 1. Diagram for preparing Bell states based on two long-range superconducting quantum resonators
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Figure 2. (a), (b), and (c) show the energy layout in the transmission line at = 5, 10, and 20, respectively
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Figure 3. (a), (b), (c), and (d) show the energy layout of resonators R;, Ry, b1, and b, with time, respectively
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