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Modification of the bandgap of hexagonal BN and deep-ultraviolet luminescence
dynamics of excitons in them

CHICHIBU, Shigefusa
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Hexagonal boron nitride (hBN) crystallizes in layers of a two-dimensional
honeycomb BN structure. Since hBN exhibits high-efficiency emissions at 5.2-5.9 eV in spite of the
indirect bandgap, hBN has a potential for the use in deep-ultraviolet light emitters. Recently, the
presence of a direct bandgap has been reported in an isolated monolayer hBN (mBN). However, little
is known about the luminescent properties of mBN. Here, temporally and spatially resolved
luminescence measurements were carried out to elucidate the emission dynamics of indirect excitons
(iXs) in hBN and direct excitons (dXs) in mBN epilayers. The room-temperature emission lifetimes of
iXs in hBN were about 55 ps, which implies excellent radiative performance of hBN.
Cathodoluminescence (CL) spectra at 13 K of mBN exhibited a distinct dX emission peak at around 6.04
eV superimposed on a broad 5.5-eV-band that originated from hBN. In addition, a CL peak at 6.035 eV
that originated from graphitic BN was identified.
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