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Wannier functions are a real-space representation of Bloch states. The phase indeterminacy of Bloch states brings a complication when constructing Wannier functions, and a certain criterion is required to uniquely define them. Minimization of the sum of the spread of Wannier functions, a criterion which was introduced by Marzari and Vanderbilt [1] provides a robust procedure in generating Wannier functions, and its extension to the case of entangled bands [2] has even more extended the utility of maximally-localized Wannier functions (MLWF). The application area covers analysis on bonding characteristics, building model Hamiltonians, and the cases where extremely fine k-point sampling is required to achieve a converged physical quantity, to mention only a few. A publicly available program wannier90 [3,4] is a tool to obtain MLWF from a set of Bloch bands and can be interfaced with any DFT codes. Functionalities of the wannier90 code will be presented together with the basic theory and examples.
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