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Planar heterostructures attract significant attention of the researchers in recent years opening
up  new  opportunities  for  nano-  and  optoelectronics.  One  of  the  materials  used  most
commonly  in  heretostructures  is  hexagonal  boron  nitride  (h-BN)  –  a  hexagonal  crystal
composed of nitrogen and boron atoms and a wide gap semiconductor [1].
Among different methods of investigations of two-dimensional heterostructures is the Raman
Spectroscopy  (RS).  It  allows  to  obtain  a  wide  spectrum  of  information  of  the  sample
concerning crystallographic or electronic structure or defect levels. The key element of the RS
is the focused laser beam, which is used to excite the investigated material. The power density
of the applied laser light can reach high levels which may lead to changes in the properties of
the material.

 

Fig. 1. a) Map of the background intensity of laser modified h-BN flake at 1364cm -1, b) map
of the position of E2g Raman peak of h-BN. 

In our communication we will discuss the effect of the laser irradiation on h-BN material. We
will present the comprehensive study performed by RS, atomic force microscopy (AFM) and
electrostatic  force microscopy (EFM). Our results  show that  the modification process has
significant effect on the crystallographic structure – irradiation leads to local relaxations of the
lattice (Fig. 1), as well as the electronic structure – EFM shows changes in the local charge
state of h-BN. In our experiment we investigated the dynamics of modifications created with
different  laser  wavelengths  and  power  densities  allowing  us  to  pinpoint  the  physical
phenomenon behind them. The presented results show the new possibilities of application of
the h-BN in layered heterostructures and nano-patterned devices.
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