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Abstract
Due to its wide bandgap (> 6 eV) and layered structure, hexagonal boron nitride (h-BN) is an ideal platform for probing fundamental 2D properties in wide bandgap semiconductors. In this talk, a brief overview of the synthesis of wafer-scale h-BN epilayers and optical properties will be presented. It was shown that the unique 2D structure of h-BN induces exceptionally high density of states, large exciton binding energy and high optical absorption and emission intensity. By growing h-BN under high V/III ratios, epilayers exhibiting pure free exciton emission have been obtained. Photocurrent excitation spectroscopy results directly provided a room temperature bandgap value for h-BN in between 6.4 and 6.5 eV and the free exciton binding energy (Ex) of 0.73 eV. The attainment of p-type h-BN could potentially overcome the intrinsic problem of low p-type conductivity in Al-rich AlGaN for deep UV photonic devices. Thermal neutron detectors fabricated from 100% B-10 enriched h-BN epilayers of 50 m in thickness have attained the highest detection efficiency to date among solid-state detectors at about 58%. These solid-state neutron detectors have become increasingly desirable for a wide range of applications from fissile materials sensing to well logging, because 3He gas detectors are inherently bulky, require high pressurization and high voltage application, slow response time, and expensive.
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