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Abstract

The magneto-optical transport properties in monolayer silicene subjected si-
multaneously to a perpendicular magnetic field and an electromagnetic wave
(optical field) are theoretically studied. The nonlinear absorption coeffi-
cient is calculated using perturbation theory taking account of the electron–
impurity scattering. The cyclotron–impurity resonance (CIR) is observed
through the absorption spectrum. The photon energy at resonances is found
to be proportional to the square root of magnetic field. This behaviour
is similar to that in graphene but different from that in conventional low-
dimensional semiconductors. The full width at half maximum (FWHM) of
CIR peaks increases with increasing magnetic field by the laws FWHM [meV]
≈ 0.432

√
B[T] and FWHM [meV] ≈ 0.215

√
B[T] for one- and two-photon

absorption, respectively. The obtained FWHM is about one order of magni-
tude smaller than it is in graphene monolayers. Moreover, the temperature
dependence of the FWHM is similar to that in graphene but different from
that in conventional low-dimensional semiconductors.
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