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Band-filling control of topological semimetals having a 2D square lattice
structure
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A sample preparation method for the filling control of the Ln(Sh, Bi)Te
system was developed and applied to the square-net topological semimetal system with Ln = La. In the
LaShTe system, charge density wave (CDW) phases were stabilized in the Te-rich region, as reported
previously. In the Sb-rich region, however, an unreported crystal structure with double periodicity

along its stacking axis was found. In this structure, the square lattice is deformed into a
characteristic kite shape. In the LaBiTe system, which was developed to investigate the effect of
spin-orbit coupling interaction, square net structures were preserved across the entire range of
compositions for which single-crystalline samples were obtained. Additionally, CDW phases appeared
in some of these samples. These results indicate that our method is suitable for precise filling
control of the Ln(Sb, Bi)Te system.
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