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One of the most prominent and widely researched applications of two-dimensional nano-
materials lie in the planar electronics, where the basic devices, such as diodes or transis-
tors are based on 2D materials, such as grapheme, hexagonal boron nitride or transition
metal dichalcogenides. In recent years the heterostructures constructed by two layers of
grapheme separated by h-BN show a high promise as a junction, where a resonant char-
acteristics of the tunneling current can be found. They offer extremely short switching
times (within femtosecond range) at room temperatures. However, in order to fully utilize
the quantum phenomenon in planar devices, it needs to be thoroughly investigated and
understood. Particularly in light of recently discovered photoionization of deep defect
centers in h-BN by visible spectrum light, which influence the Fermi level of graphene
[1,2].

We present the results of our investigation of the tunneling in macroscale-sized graphene-
hBN-graphene heterostructures based on the CVD material. In particular we focus on
the environmental sensitivity of such a device, and what in the most interesting - the
effect of illumination of the junction on its electric characteristics, such as emergence of
maxima in the tunneling current, which we associate with electron transitions involving
deep defect centers of h-BN (Fig. 1).

Figure 1: Changes in a) Fermi level (based on I-V curve measurements) and b) current at
U = 0.5V in graphene/h-BN/graphene junction during illumination with 532 nm laser.
Maxima in the both images are associated with electron transitions involving defect levels
in h-BN.
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