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When passing an optical medium in the
presence of a magnetic field, the
polarization of light can be rotated either
when reflected at the surface (Kerr effect)
or when fransmitted through the material
(Faraday rotation). This phenomenon s
known as a direct consequence of the
optical Hall effect arising from the light-
charge carrier interaction in solid state
systems subjected to an external magnetic
field, in analogy with the conventional Hall
effect. The optical Hall effect has been
explored in many thin fiims and also more

light region have been reported. Based on
its promising electronic transport properties
and a priori high transparency, borophene
could become a genuine LEGO piece in
the 2D materials assembling game. Such
early suggested properties demand for an
in depth investigation of borophene
electronic structure. Moreover, borophene
is naturally degraded in ambient conditions
and it is therefore important to assess the
mechanisms and the effects of oxidation
on borophene layers. Optical and
electronic  properties of pristine and
oxidized borophene have been investiga-
ted using first-principles techniques [3].
Optical response of the oxidized layer is
found to be strongly modified suggesting
that optical measurements can serve as an
efficient probe for borophene surface
contamination.
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recently in 2D materials. Here, an
alternative approach based on strain
engineering is proposed to achieve an
optical Hall conductivity in  graphene
without magnetic field [1]. Indeed, strain
induces lattice symmetry breaking and
hence can result in a finite optical Hall
conductivity.  First-principles calculations
also predict this strain-induced optical Hall
effect in other 2D materials. Combining
with the possibility of tuning the light energy
and polarization, the strain amplitude and
direction, and the nature of the optical
medium, large ranges of positive and
negative optical Hall conductivities are
predicted, thus opening the way to use
these atomistic thin materials in novel
specific opto-electro-mechanical devices.
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Figure 1: Electronic and optical properties of
borophene and strained graphene

Borophene, a recently synthesized two-
dimensional monolayer of boron atoms, is
expected to exhibit anisotropic metallic
character with relatively high electronic
velocities [2]. At the same time, very low
optical conductivities in the infrared-visible

Imaginenano2018 March 13-15, 2018 Bilbao (Spain)



