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Two-dimensional materials have attracted significant atftention due to their tunable
electronic properties and potential applications in next-generation devices. Among them,
PdSe, has emerged as a promising system due to its intrinsic anisotropy and unique electronic
structure.

In this work, we investigate the electronic properties of monolayer PdSe, using ab initio
calculations based on density functional theory. Particular attention is devoted to the
analysis of the band structure and the orbital character of the states near the Fermi level,
where strong hybridization between Se p and Pd d orbitals is observed.

To gain deeper insight and enable efficient modelling, we construct a Wannier-based tight-
binding Hamiltonian by projecting the ab initio bands onto a minimal set of localized orbitals.
This approach preserves the essential physics while significantly reducing computational
cost. We show that a nearest-neighbor model with eight Wannier orbitals accurately
reproduces the key features of the band dispersion.

Finally, we analyse the origin of the anisotropic electronic behaviour and discuss how the
developed model can be used to study transport properties and other emergent
phenomena in PdSe,-based systems.
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Figure 1: Comparison between ab initio DFT band structure (black solid lines) and the Wannier-
interpolated tight-binding model for monolayer PdSe, along high-symmetry directions.
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