Absorption of twisted and linearly polarized light in graphene
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ABSTRACT
Graphene is one of the most important materials for possible applications now. The absorption of light by electrons in graphene was calculated and discussed. It is known now that
the absorption coefficient in graphene as function of light frequency is a constant equal to the
constant of fine structure, I(ω) = πα [1]. But for the applications, it is not just linear or
circular polarized light, which is of main importance. It is necessary to find the interaction
of electrons with a real laser beam light. A quarter of century ago L. Allen et al. described
the laser light with a Laguerre-Gaussian distrubution of amplitude [2]. The orbital angular
momentum (OAM) associated with certain types of laser light has been the focus of much
attention in both theoretical and experimental contexts [3, 4]. Here we considered the absorption coefficient in graphene taking into account various polarization, namely linear, circular,
and the so called Bessel light described by the vector potential A(r, t) in form proposed in
Refs. [5, 6] with the intensity of radiation for two different angular momenta `, like presented
in Fig. (1). In our cacluation we include the influence of graphene substrate, which is manifested by the Rashba spin-orbit interaction with coupling constant α = 2λ. In this case the
graphene electron structure near K, K’ Dirac points has a four bands where exist the optical
transitions [7].

Figure 1: Intensity of Bessel light |A|2 as function of area position for q = 1 × 104 m−1 and
angular momentum number ` = 5 on the left hand side (` = 3 on the right hand side).
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