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Figure S1. Crystal structures of LaNiOs material in space group R3c.
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Figure S2 The calculated band structures of LaNiOs material under different U values.
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Figure S3 Orbital-resolved band structures for LaNiOs contributed by the O-p, La-d, and Ni-d orbits. The thicker line

means a higher contribution, while the thinner line indicates a lower contribution.
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Figure S4. Calculated total and atomic DOSs for LaNiOs.
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Figure S5. Calculated band structures for LaNiOs under +8 GPa and -8GPa.
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Figure S6 The normalized volume V/Vo versus pressure and temperature for LaNiOs.
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Figure S7. The thermal expansivity a versus pressure and temperature for LaNiOs.
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Figure S8 The heat capacity Cv versus temperature and pressure for LaNiOs.
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Figure S9 The Griineisen constant y versus pressure and temperature for LaNiOs.
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Figure S10 The Debye temperature Ob versus pressure and temperature for LaNiOs.
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Figure 511. Calculated band structures of LaosssNiOs and LaNios330s in both spin channels.
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Figure S12. Cont.
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Figure S12. Calculated band structures of a series of R 3 ¢ -based DHMs with MDRs LnNiOs (Ln = Ce, Nd, Pm, Gd, Tb, Dy, Ho,
Er, Lu).
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Table S1. Characters table for irreducible representations of the Dsa point group.

E 2Cs 3C, i 2Se 30,
Aig 1 1 1 1 1 1
Ao 1 1 -1 1 1 -1
Eg 2 -1 0 2 -1 0
A 1 1 1 -1 -1 -1
A 1 1 -1 -1 -1 1
Eu 2 -1 0 2 1 0




