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Fig. 2 The SQUID driven by two classical microwave fields
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Physical Realization of Probabilistic Cloning Machines of Superconducting
Quantum Interference Devices in Cavity QED

ZHU Yan',GU Yong-jian' , XU Zhou* ,XIE Lin',MA Li-zhen'
(1 Department of Physics,Ocean University of China ,Qingdao 266100 ,China)
(2 College of Science ,Civil Aviation University of China , Tianjin 300300, China)

Abstract: A scheme is proposed for the physical realization of a quantum probabilistic cloning machine.
First,with two superconducting quantum interference devices (SQUIDs) embedded in a high-Q cavity used
as the original and target qubits respectively, and the cavity field as the measurement qubit, the unitary
evolution required for the cloning machines is realized through multiple interactions of SQUID with the
cavity or classical microwave pulses. Then the state reduction is implemented by mapping the cavity state
onto another SQUID and measuring the magnetic flux of the SQUID, thus realizing the exact cloning of
quantum states with optimal success probability. In this scheme,two - photon Raman resonance process is
used to increase the single qubit operation rate, and the total operation time is far less the time of
spontaneous decay and cavity decay. Therefore this scheme is experimentally feasible.

Key words: Quantum optics; Cavity-QED; SQUID; Quantum probabilistic cloning machine
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