Centrosymmetric, non-symmorpic, non-magnetic, spin-orbit coupled layers without Dirac cones: a tight-binding example 
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It is believed that the existence of Dirac cones in the Brillouin zone (BZ) of time-reversal symmetric, two-dimensional (2D) materials with strong spin-orbit coupling (SOC) is closely connected with the presence of spatial inversion and non-symmorphic symmetry [1]. This belief is indeed confirmed in many cases published in the literature; however, a detailed group-theoretical analysis shows that this does not always hold [2]. Here we illustrate the mentioned fact by a tight-binding model from s-orbitals, on a structure that belongs to a non-symmorphic, gray, layer double group with spatial inversion. The band structure of the model consists of two double-degenerate bands touching only along a line at the BZ edge. Further, we show that neglecting SOC leads to unaltered Hamiltonian, up to numerical values of the parameters. Finally, we state some 2D materials described in the literature, with the symmetry of our model.
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