Tight-binding modeling of altermagnet candidate MnTe
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Introduction

Altermagnet 1s a type of antiferromagnets (AFMs), which breaks time-reversal symmetry. Thus, the energy bands show the spin- Analytical t1 ght_binding (TB) Hamiltonian for ( Sp) Te bands
splitting. As a consequence, altermagnets expect to show a large spontaneous anomalous Hall effect. The DFT calculation

suggests that the Néel vector 1s either 1n the x-direction (110) or 1n the y-direction (-110) 1n the figure below. A "
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In our work, we construct the analytical tight-binding Hamiltonian of an altermagnetic semi-conductor candidate MnTe, using the
Slater-Koster (SK) Linear Combination of Atomic Orbitals (LCAO) method. We obtain all the numerical values for 20 introduced
parameters, including spin-orbit coupling, by fitting the DFT results.
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Te-Te direct hoppings
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Mn (5d) orbitals mixed with to Te (Sp) orbitals

HTe—Mn = Z Z Z Z’ tgd pILiTadij'U + H.c.
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' Since DFT includes the higher hopping matrices, there are
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Schriefter-Wolff transformation (2"-order perturbative correction) p-d-p hopping A«<>Mn B discrepancies in the numerical values, but the symmetry of the band
2 K fHT D Y «  We calculate the energy bands below the Fermi- mixing 1s consistent through all the paths within the Brillouin zone.
Te—Te Mn—Te A,H(Z) ~ TlTe—Mn/ Te’lTe—Mn surface of altermagnet candidate MnTe, whose Mn
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