Prediction of Large-Gap Topological Insulator in functionalized Ordered Double Transition Metal MXene
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ABSTRACT
[bookmark: _GoBack]MXenes have become popular 2D materials in the recent years owing to their various composition and surface functional possibilities. Though numerous MXenes were predicted to possess topological properties [1,2,3], the exploration of topological phase in MXenes is still ongoing. Here, we conduct a rigorous search study on V2TiC2 with various surface terminations, X2  (X = F, Cl, I, Br, O, H, and OH) using first-principles calculations. We find that V2TiC2F2 is a topological insulator determined from the calculations of the topological invariant and the parities of wave functions at the time reversal invariant momentum (TRIM) points of the Brillouin zone below the fermi level. It has a non-trivial band gap of 40 meV and 251 meV using GGA and hybrid functionals, respectively. Further analysis shows that majority of the contribution of band inversion are from the d-orbitals of V atoms. We also find that V2TiC2F2 remains a robust topological insulator against tensile strain up to 19%. The combined unique properties of topological insulators and MXenes makes it a valuable 2D material worth of further study with a potential to play an important role in the development of technology. 
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