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Figure 1. The basic structure of a quantum repeater'?’ which
includes the entanglement creation process and the entanglement

swapping process.
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Figure 2. Constructing a quantum repeater segment based on

sandwich-like absorptive quantum memories.
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Figure 3. The concept of a transportable quantum memory'®!.
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finally retrieved as optical signal. (b) present the echo traces at different readout times.
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Quantum repeaters and transportable quantum memories

ZHOU Zongquan'-*, LI Chuanfeng'-**

1. CAS Key Laboratory of Quantum Information, University of Science and Technology of China, Hefei 230026, China;
2. CAS Center for Excellence in Quantum Information and Quantum Physics, University of Science and Technology of China, Hefei 230026, China
« Corresponding author. E-mail. cfli@ ustc. edu. cn

Abstract; The non-cloning theorem provides the unconditional security for quantum communication but
forbids the use of classical amplifiers. Therefore, the inevitable channel loss prevents the long-distance
quantum communication. Protocols involving quantum memories can overcome this problem through the
approach of quantum repeaters and transportable quantum memories. Based on rare-earth-ion doped
crystals, we recently demonstrate an elementary link of a quantum repeater based on absorptive quantum
memories and extend the optical storage time to 1 h. Here we provide a brief introduction to quantum
communication, quantum repeaters and transportable quantum memories. Based on this, we review our

recent achievements in this field.
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