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A survey on quantum information technology

ZHOU ZhengWei, CHEN Wei, SUN FangWen, XIANG GuoYong & LI ChuanFeng
Key Laboratory of Quantum Information (CAS), University of Science and Technology of China, Hefei 230026, China

After nearly three decades of rapid development, the quantum information technology in the theoretical and technical studies has
gained remarkable achievements. This review gives a brief introduction to the development of various hot research branches of
quantum information technology, including quantum cryptography, quantum communication, quantum computing, quantum
simulation, quantum metrology, and fundamental theory of quantum information. In addition, this review also discusses various
physical systems which have been well applied in the quantum information technology, such as atomic, molecular and optical physics,
different branches in solid state physics (superconducting Josephson Junction system, semiconductor quantum dots, Nitrogen-vacancy
color centers in diamond), trapped ions, and nuclear magnetic resonance system. With the investigation and accumulation of quantum
information technology, the ability to control microscopic world has been significantly improved. Quantum cryptography has been
close to the practical application and the long-distance quantum communication has overcome the practical obstacles in principle.
Quantum simulation is close to the limit of the classical computer. Also, quantum metrology has gained rapid development. This
review not only shows the situation of the international development of quantum information technology, but also highlights the
achievements of China in recent years. These achievements demonstrate that China is an indispensable force in the worldwide quantum
information community.
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