Optical properties of hBN layers
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crystal [11] using temperature - dependent
cathodo-luminescence and compared to
that diamond and ZnO crystals [12]. These
measurements confirm the existence of
tightly bound excitons in hBN, and will be
discussed in the light of recent theoretical
ab initio calculations of the exciton
dispersion [12, 13].
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hBN layers meet a growing interest for
deep UV LED [1], and has become a
strategic material for the fabrication of van
der Waals heterostructures. Stacked with
graphene and/or transition metal
dichalcogenides, it can reveal the best of
their physical properties [2, 3]. However,
hBN optoelectronic properties remain
much less characterized and understood
than other 2D materials.

In this talk, we review recent advances
made thanks to the development of
appropriate spectroscopies in the UV range
- cathodoluminescence (CL) at 4K,
angular resolved Low loss EELS [4, 5] and
Raman spectroscopy [6] - combined with
ab initio simulations and tight binding
modelling [7]. Thanks to these tools, a h-BN
characterization metrics has been
developed on the basis of their original
opftical properties, governed, in the energy
range 5.5 - 6 eV, by strong excitonic effects
easily trapped at structural or chemical
defects [8]. We shall discuss the interplay
between structure, defects and
spectroscopic properties and how these
properties can be further exploited for
sample benchmarking [8,9].

Beyond fthis effort, the talk will also
address the recent experimental advances
made for the understanding of the high
luminescence observed although bulk hBN
is an indirect band gap material [1, 10]. The
efficiency of radiative recombinations has
been measured on a reference single
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