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Abstract

We investigate the electronic transport in topological insulators under the
Influence of circularly polarized radiation. Interestingly, the radiation breaks
time reversal symmetry, leading to finite Berry curvature. We evaluate the Hall
conductivity in terms of the Berry curvature. We find that when the Fermi
energy iIs in the band gap region, the Hall conductivity reaches its maximum
value and exhibits minimum value away from the gap region. Further the
effects of temperature is also investigated.

Introduction:

Topological insulators (Tls) are an emerging class of quantum matter that has
attracted a considerable attention in condensed matter physics and materials
science. They possess gapped states in the bulk and gapless non-trivial boundary
conducting states [1,2], including edge states of 2D Tls and surface states of 3D
Tls. Such states are originated from intrinsic properties such as spin-orbit coupling,
band inversion, bulk bands of opposite parities and are topologically protected by
time-reversal symmetry. These conducting states in Tls are robust against
disorder/impurities scattering and many-body interactions, leading to their potential
applications in spintronics [3]. At low energies, these gapless surface states play
very important role in the transport processes which are described by the massless
Dirac equation in relativistic guantum mechanics. These materials are
characterized by orthogonally locked spin-momentum metallic surface states,
where the Dirac cone is centered at the time-reversal invariant momentum point in
the Brillouin zone with spin polarized Berry phase [4, 5]

Model Hamiltonian :

H= vp [O'xﬂ'y(t) — any(t)]

With
(t) = P + eA(t)
Where
A(t) = Ay(sin(Qt), cos(Qt))
Here A(t) Is a time dependent vector potential with E(t) — agit)

Where Q Is the frequency of light
The light intensity is characterized by the dimensionless parameter
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In the limit of 4% « 1, the effective Hamiltonian of topological insulator is
e? A%v§
Where A=
h()

Eigen values .
Ey(k) = \/ex2 + A%, g,=hkvy

Eigen states:
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Hall Conductivity:
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Numerical Simulations and Results:
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