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Real image of the high-pressure chamber!®
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Preparation and research progress of high temperature superconductors based on high
pressure technology
Le Hu!, Fang Yang?, Hongli Hou?, Shengnan Zhang?, Qingyang Wang?, Jixing Liu?,, Guo Yan'?, Pingxiang Zhang*?
(1.Institute of Superconducting Materials and Applied Technology, Northwestern Polytechnical University, Xi‘an 710072, Shanxi. China)
(2.Northwest Institute for Nonferrous Metal Research, Xi’an 710016, Shanxi. China)
(3.Xi'an Juneng Medical Engineering Technologies Co., Ltd., Xi’an 710028, Shanxi. China)
Abstract: From the discovery and preparation of metallic mercury superconductors to nickel-based superconductors, the study of the physical
properties and microscopic mechanisms of superconducting materials has greatly promoted the development of condensed matter physics. The
development of practical high-temperature superconductors based on new preparation technologies plays an extremely important role in the fields
of strong and weak electricity. As a new means, high-pressure experimental technology has become one of the powerful tools for exploring novel
superconductors and increasing the superconducting transition temperature (Tc) of superconductors. This paper takes three high-temperature
superconductors HsS, LaHio and HgBaCuO prepared by high pressure and high temperature as the objects, systematically summarizes the research
progress of using high-pressure technology to control the superconductivity of high-temperature superconductors, explains the internal
organization evolution of high-temperature superconductors under high pressure, clarifies the preparation ideas of practical high-temperature
superconductors and the regulation mechanism of high pressure on their organization and superconductivity. The following main conclusions are
drawn through analysis: high pressure helps to prepare LaHzo, a hydrogen-rich compound superconductor with a special crystal structure, so that it
can obtain a higher superconducting transition temperature; at the same time, high pressure can also affect copper oxide superconductors in a
similar way to changing doping, thereby changing their superconductivity. High pressure technology is an effective way to obtain high temperature

superconductors with special crystal structures (layered and cage). This paper reviews and analyzes the preparation technology of high temperature
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superconductors with high superconducting transition temperature and its progress, which can provide theoretical basis and experimental basis for
the preparation of new high temperature superconductors by high pressure physics experiments.

Key words: High-temperature superconductors; High pressure

Corresponding author: Hongli Hou, Ph. D., Northwest Institute for Nonferrous Metal Research, Xi’ an 710016, Shanxi. E-mail:

hongli_hou@163.com.



