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Hexagonal boron nitride (h-BN) has been found to host bright single-photon emitters. This
emission originates from point defects in the h-BN lattice, and identifying the defects responsible
for the emission is of paramount importance for realizing quantum information applications. Using
density functional theory, we have identified
boron dangling bonds as the likely origin of the
single-photon emission near 2 eV [1]. In the
negative charge state, boron dangling bonds
possess an optical transition at 2.06 eV with
minimal coupling to phonons, consistent with
experiment. The boron dangling bond also has a
metastable triplet state that explains the magnetic
field dependence of the emission and can be
utilized for spin-based applications. We have also
examined the properties of the boron dangling
bond in a monolayer of h-BN [2]. Despite the
reduced screening, the optical transition is
remarkably similar to that in bulk h-BN. However,
minor differences in the geometry of the metastable triplet state could lead to differences in the
magnetic-field dependence. These results shed light on the single-photon emission in h-BN and
provide the opportunity to engineer the properties of h-BN to enhance its suitability for quantum
information applications.
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Schematic of the boron dangling bond
emitting a single photon.
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