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[Abstract] The topological properties of Half Heusler compounds XYZ with X=Li, Na, K; Y=Ag, Au; Z=S,
Se, Te were investigated by density functional theory and 2 ¢ p model Hamiltonian. The XYZ half Heusler
compounds can be regarded as consisting of the X"" ions stuffing into the ZincBlende YZ" sub-lattice. Their s-state
electrons form double degenerated I'*> bands, while their p-d hybridized states form double degeneratedI™s® and
fourfold degenerated I't"” bands. When the s-liked I'{*’ bands lie above the I''® and I'§" bands, the compounds are
normal insulator. However, when the s-liked I'§?” bands lie below the I''®and I'{" bands, the compounds are

topological nontrivial insulator (NaAuS) or semimetal (NaAuTe), depending on the negative or positive effective
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Spin-Orbit-Coupling (SOC). We take NaAuS and NaAuTe as examples, such effective SOC can be tuned by the p-d
hybridization between S-3p/Te-5p and Au-5d states. Therefore, we can design topological materials by these

methods.
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