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Boron nitride films were grown by ion-beam-assisted deposition (IBAD) through B

evaporation and concurrent N

2

+

 ion bombardment. Bombardment with nitrogen ions

induces a compressive stress in the films that tend to orient the basal planes

perpendicular to the surface. However, it is known that the orientation of BN can be

controlled through ion bombardment and annealing treatments [1]. By minimizing the

ion energy to reduce the compressive stress and increasing the growth temperature,

we change the preferential perpendicular orientation of the planes. Angle-dependent

measurements of the X-ray absorption near edge structure (XANES) signal were

performed on the films to study the orientation of π*-bonds, taking advantage of the

linearly polarized nature of synchrotron radiation. The selection rules yield a

cosine-squared dependence on the angle between the π* bond and the electrical field

vector, with the maximum for the basal planes parallel to the incident light and zero

intensity when they are perpendicular. Thereby the absorption spectra were recorded

at different incidence directions of the soft X-ray photons with respect to the surface

normal (0º-67º) to elucidate the texture of the layers at different growth conditions.

Using this methodology, we have obtained a map of the textures attained for ion

bombardment energies ranging from 0 to 700 eV, and substrate temperatures ranging

from 25 to 1100 ºC. Three clear regions within this growth parameters map are

distinguished: (i) those yielding a texture with the basal planes perpendicular to the

substrate, (ii) growth conditions providing the basal planes parallel to the substrate,

and (iii) random orientation of basal planes.
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