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Control of spin and polarization by hidden topological singularities
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In this stud¥, we search novel topological materials and their physical
properties, such as topological insulating phases that cannot be determined from the shape of the
band structure. In the first year, we proposed an electride of apatite as a realistic material for
three-dimensional higher-order topological crystal insulating phases with quantized charge at the
hinge. We also classified topological electrides and proposed new materials. In the next year, we
investigated a systematic material design method for topological electrides using the database, and
were able to discover new topological electrides such as LaC. In the final year, we succeeded in
finding several relativistic topological molecular crystals such as K4Ba2[SnBi4].
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[ Curation of databases on halides ]
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Element exclusion and substitution
Remove halogens; replace cations with Y/La

v

Crystal Structure Prediction
Explore the global minimum
and neighbouring local minima

A (meta)stable electride?
L < 0.2 ¢V/atom and existence

| Reject
N = of interstitial maxima of ELF

Chemical substitution
Y/La --> magnetic lanthanides

Further analysis
Band topology. magnetized anionic electrons, etc.
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