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Quantum teleportation with superconducting circuits

Soheila Salimian!, Nayere Sehati?, Mohammad Kazem Tavassoly?®
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Smktavassoly@yazd.ac.ir

Abstract- Quantum state transfer is a primitive principle in quantum information processing and quantum
communication. In this line, quantum teleportation is transferring an unknown state without transferring the
physical carrier of information from a sender (Alice’s lab) to a receiver (Bob’s lab) with classical and the
quantum channels. Due to the importance of quantum teleportation, in this paper a new protocol of quantum
teleportation using superconducting qubits and resonators is proposed. In this protocol, an entangled channel for
teleportation of unknown state of Alice’s resonator is constructed by using flux qubits and applying an external
magnetic field. Then, a coupling between the superconducting resonator and the qubit is created in Bob's lab.
According to standard teleportation, Alice measures quantum Bell states and Bob successfully receives the
unknown state of Alice's resonator with maximum fidelity by implementing quantum phase gate and unitary
rotating operators.
Keywords: superconducting resonator, entanglement, quantum teleportation, phase gate, superconducting qubit.
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