Polarity governs atomic interaction through
two-dimensional materials
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Abstract:

It is found that remote atomic interaction through 2D materials depends on the
polarity of atomic bonds. We show that ML graphene will shield the potential field
from covalent-bonded materials, but that from ionic-bonded materials is strong to
penetrate through a few layers of graphene. Such field penetration is greatly
attenuated by 2D h-BN with its polarization in its atomic bonds. Based on the control
of transparency, the nature of materials and interlayer thickness, different types of
single-crystalline materials across the periodic table can be epitaxially grown on 2D
material-coated substrates. The epitaxial films can subsequently be released as
independent membranes, providing the heterointegration of arbitrary single-crystalline

thin films in functional applications.
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