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In 2001, China Association for Science and Technology released the major scientific issues,
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engineering technical problems and industrial technology issues. Among them, “How to break through
the preparation theory and technology of large-size crystal materials’ was listed as the primary issue, and
the top one of 10 frontier scientific issues. Thisissue plays a significant role in related scientific research
by stimulating curiosity and free exploration enthusiasm of the researchers in the field of functional
crystal materials, guiding trend of innovation and research direction, and pushing researchers to carry out
original and leading research focusing on the challenges to make greater contributions to accelerating
construction of a strong scientific and technological country, and enriching the connotation of the
Chinese-style modernization.

Natural formation of large-size crystalline materials in the field of mineralogy often shocked material
scientists. For example, among all the certified crystals, the largest one is the beryl found in the Republic
of Madagascar, which is 18 m in length, 3.5 m in diameter, 143 m® in volume, and 380 t in weight.
Tracing the process of mineral formation, it is not difficult to figure out that the basic requirements of
large-size crystals are long-time and large-space. So, developing the growth equipment and researching
the crystal growth kinetics are two key degrees of freedom for artificial preparation of large-size functional
crystals. Since crystal growth kinetics and thermodynamics are functions of each other, the macroscopic
behavior of crystal growth is not only restricted by physicochemical factors (such as crystallography
structure symmetry, bonding behavior between constituent elements), but also affected by growth
environment shaped by growth equipment on a multi-scale level. Due to the wide application of
numerical simulation calculation, SolidWorks and COMSOL multi-physical field simulation software,
solid-liquid interface morphology visualization technology, equipment automation promotion, and a
variety of in-situ detection technologies, the color centers, local coordination structures, dislocations, and
grain boundary defects were researched from multi-dimension and multiscale with €electron
backscattering diffraction (EBSD), neutron diffraction, etc. More and more abundant accurate data can
be used when researching the crystal growth kinetics and thermodynamics. Based on the demand of
zero-defect crystals, the general development trend of the large-size artificial crystals is involved from
the traditional single heating zone to the multi-heating zones, and from the traditional single heater to the
coupling of multi-heaters. The results of more in-depth research in this field will become increasingly
encouraging.

In recent years, through the inheritance and efforts of Chinese scientific researchers from generation to
generation, many achievements have been placed in the first camp in the world, such as the meter-level
BGO crystals of Shanghai Institute of Ceramics, CAS, LBO crystals with the weight of 4.798 kg of
Technical Institute of Physics and Chemistry, CAS and Tianjin University of Technology, 8-inch
Yh:YAG crystals of Beijing Opto-Electronics Technology Co., Ltd., Ti:sapphire crystals with the
diameter of 9235 mm of Shanghai Institute of Optics and Fine Mechanics, CAS, 800 kg-level sapphire
crystals grown with Kyropoulos method of TDG Holding Co., Ltd. and Zhegjiang Jingsheng Mechanical
& Electrical Co. Ltd., and the large sapphire plates with the size of 415 mmx810 mmX 12 mm grown
with EFG method of Tongji University. Large-size photovoltaic and electronic grade monocrystalline
silicon, AIN, GaN, diamond, SIC, Ga,O3, InP, CaF,, and other functional crystals are also developing
rapidly, which provide materials support and guarantee for Chinese photovoltaic industry, LED industry,
integrated circuit industry, advanced manufacturing, medical industry, large science project, and national
defense. In August 2021, front-line researchers from many universities and research institutes
participated the online academic conference “How to break through the preparation theory and
technology of large-size crystal materials’, which was sponsored by Advanced Materials Alliance of
CAST Member Societies and organized by Chinese Crystallographic Society (CCrS), Chinese Society of
Rare Earths (CSRE) and Shenzhen Institute of Advanced Technology, CAS. The conference, gathered the
intellectual resources of experts and scholars in the field of crystallography, and analyzed the typical
difficult problems of the field, which was of great significance for further developing crystallography.
Through the conference, policy proposals focused on the basic science, industrialization, preparation
equipment, processing equipment, and other aspects of large-size crystal materials were formed and
submitted to the relevant national departments.

In the first half of 2022, the editor board of the Journal of Inorganic Materials invited Professor XUE
Dongfeng from Shenzhen Institute of Advanced Technology, CAS, Professor SU Liangbi from Shanghai
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Institute of Ceramics, CAS and Professor XU Jun from Tongji University as co-editors to organize a
special issue with the theme of "New Progress in Large-size Functional Crystal Materials'. This issue
includes the latest research results and review articles of some large-size functional crystalsin China, and
reflects the frontier progress of the above crystal materials. It is hoped that this issue can provide useful
reference for promoting the research and application of large-scale functional crystal materials in China.
With the unremitting efforts and promotion of globa scholars, we can condense the essence of time and
space, modulate order of materials, and promote the development of large-scale functional crystals.
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