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I. Abstract Body 
We study a generic topological Kondo insulator (GTKI) system [1-7] by performing a mean-field theoretic (MFT) calculation within the frame-work of slave-boson protocol. We assume infinite Hubbard-type interaction among the localized f-electrons (see Figure1for the evolution of f-states in SmB6- a typical TKI). We obtain the self-consistent equations for MFT parameters minimizing the grand canonical potential of  the system with relative to these parameters. The parameters enforce constraints on the pseudo-particles due to the infinite Coulomb repulsion and the need of the formation of singlet states between an itinerant electron and a localized fermion at each lattice site in order to have a Kondo insulator.

The dynamical conductivity is the linear response function that relates current density to electric field. The zero wave vector (q) limit of this is referred to as the optical conductivity (OC) because it describes the response of the medium to electromagnetic waves with wavelength much longer than the characteristic length scales of the systems. The real part of OC describes the dissipation of the electromagnetic energy in the medium, while the imaginary part describes screening of the applied field. We have obtained the expression for the surface state OC(() using the relation ( (q,() = (i q(2ħ() ( (q,() in the bulk insulating but surface metallic and in the surface gapped case of a GTKI, where ( is the real part of the polarization as a function of the frequency (() and wave vector. The optical absorbance at normal incidence is proportional to the intra-band OC. The difference between the metallic and insulating phase is in the sign of nearest neighbor hopping of localized electrons in GTKI: It is positive for the metallic and negative for the insulating phase. We find that, for the gapped surface states, the intra-band absorbance decreases with the frequency at a given chemical potential and increases with the potential at a given frequency; the inter-band transmittance, however, is  found to be a decreasing  function of frequency. The strong incarceration capability of GTKI surface plasmon ( which are found to be unconventional in the sense that they involve q2/3 behavior and not the well known q1/2 behavior) is another notable outcome of the present work. Furthermore, when the expectation value of the slave-boson field tends towards zero, the bulk spin susceptibility vanishes signaling a transition from the Kondo insulator phase to a normal insulator phase. There are many challenges in the processing of this exotic material to use the metallic/insulating states in functional devices, and they present great opportunities for the material science research communities.
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Figure 1:  The evolution of energy levels of the f-states in SmB6.  The f-states are split into J = 7/2 and J = 5/2 states by spin-orbit coupling (SOC). The J = 5/2 state, slightly below the Fermi energy EF , is split into a Γ7 doublet and a Γ8 quartet by the crystal field (CF). Away from the Γ point, the Γ8 quartet is further split into Γ8(1)  and Γ8(2) doublets. The hybridization between the Γ7, Γ8(1) bands and the conduction band opens two gaps.
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