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Quantum repeater protocol with superconducting circuits without Bell

state measurement
Soheila Salimian?, Mahnaz Ghasemi?, Mohammad Kazem Tavassoly®
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Optic and Laser Group, Faculty of Physics, Yazd University

Abstract- The long-distance entanglement distribution is an important issue in quantum information
processing. Our aim in this paper is to design a new protocol of quantum repeater by superconducting
qubits to distribute entanglement between two superconducting qubits which are far from each other.
So, we consider four pairs of entangled qubits (n,n+1) wheren=135,7. Entanglement between each

adjacent separable qubits (1,4) and (5,8) is created by performing interactions in the presence of an
external magnetic field between the separable superconducting qubits (2,3) and (6,7) and operating
proper measurement. Finally, the entanglement is distributed between two target qubits (1,8) by
performing interaction between qubits (4,5) and operating proper quantum measurements. The
entanglement is considered via concurrence and the success probability of the distributed entangled
states is calculated. The behavior of the above two-mentioned parameters is periodic, however, they
possess acceptable and satisfactory values.

Keywords: Success probability, Quantum repeater, Concurrence, Entanglement, Superconducting qubits.
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