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While polycrystalline hexagonal boron nitride (hBN) has been a commercial product for seventy 
years, there is growing interest in hBN single crystals due to its extraordinary optical and 
electrical properties and applications in solid state devices including electronics, 
optoelectronics, and quantum sensors.  Our group, has been studying the growth and 
characterization of hBN single crystals from molten metal solutions. Solvents are selected from 
metals with a high solubility for boron (Ni, Fe, and Co) and nitrogen (chromium).  Both metallic 
(elemental) boron and boron nitride are suitable boron sources, while the nitrogen come from 
molecular nitrogen gas. The quality of these hBN crystals is comparable to the those produced 
by the high pressure – high temperature method, as verified by narrow Raman peak widths, 
high photoluminescence intensity energies greater than 5.7 eV, and low background 
concentrations of carbon and oxygen.  Uniquely, our group grows hBN with specific boron and 
nitrogen isotopes to enhances its properties and expand its applications. The challenges of 
producing high quality hBN single crystals with tailored properties for specific applications will 
be discussed.   
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