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The discovery of carbon (C) nanotubes as a material with outstanding mechanical and
electrical properties has led to a quest for other novel graphene-based structures with
technologically desirable properties. The closaly related boron (B) nitride (N) nanotubes
and mixed BNC systems have electronic properties that are complementary to pure
carbon nanotubes. For example, BN nanotubes posses a honzero spontaneous
polarization that makes them strong pyro- and piezoelectics. The polarized BN bond
gives rise to important effects in the electronic properties of BN-doped carbon nanotubes.
BNC hybrids are basically found in two distinct configurations. a quasi 1D BN/C
heterostructure or a 2D BN@C bi-walled system. In the former, the BN and C phases are
covaently joined while they are segregated in the latter.

In this paper, we show that the presence of BN alows for an important increase of the
field emission properties at the carbon tip. The intrinsic electric field associated with the
B-N bond indeed induces a substantial reduction in the work function at the carbon tip.
The change in the work function greatly improves the field emission properties, since the
decrease in the work function exponentially increases the current density, compared to a
pure carbon nanotube. Using state-of-the-art large-scale ab initio calculations, we show
that this effect is present in both BN@C and BN/C systems. While the improvement is
limited in the coaxial geometry, the current density is predicted to increase by up to 2
orders of magnitude in the BN/C systems.
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