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Intrinsic and Extrinsic Light Matter Interaction Processes in Hexagonal Boron Nitride

Boron nitride is a fascinating material, today found to be particularly useful for conceiving advanced optoelectronic
devices as well for hyper-lensing applications in the far infra-red thanks to the marked hyperbolic nature of the
phonon-polariton [1], to antiviral applications in line with its efficient emission of an ultraviolet radiation at
wavelengths near 200 nm [2], the condition for optimal sterilization from aggressive pathological biological agents
that are under the lime lights of the information. Boron nitride is also an excellent platform for quantum technologies
with a lot of efficient single photon emitters [2,3]. The fundamental bandgap of this semiconductor exhibits a cross
over from indirect between ~K valence state and M conduction state to a direct one at K, from a bulk stacking to a
single monolayer [4-7]. The exceptional radiative recombination rate of about 50% at room temperature, comparable
to what is found for the direct wide bandgap semiconductor ZnO [8] is partly correlated to the efficient excitonphonon interaction [9-12]. Besides many photoluminescence studies, complementary reflectance and transmission
experiments have recently revealed a huge oscillator strength (and thus a particularly broad Reststrahlen band) for
the optical transition at the energy of the direct bandgap of BN. This seems to be related to the high internal quantum
efficiency alluded to earlier [13].
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