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S1: The crystal structures of the proposed Mo monolayers

S1.1: Atomic position of BH phase:
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S1.2: Atomic position of ZS phase:
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S2: Intraband and interband contributions to ELOSS function for BH phase.
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S3: Intraband and interband contributions to ELOSS function for ZS phase.
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S4: Total density of states of ZS and BH molybdenene structures with and without spin-orbit coupling effect.
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S5: The crystal structures of  -DL molybdenene with the lattice parameters of a = 3.11 Å, b = 2.63 Å, 
𝜶 = 𝟗𝟏.𝟓𝟗°,𝜷 = 𝟖𝟒.𝟗𝟏°, and 𝜸 = 𝟓𝟑.𝟕𝟒° (a) and -DL molybdenene with the lattice parameters of a =b= 3.06 

Å, 𝜶 = 𝜷 = 𝟗𝟎°, and 𝜸 = 𝟔𝟎° (b).
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S6: Crystal structure of bulk β−MoC1.
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S7: The crystal structure of a 𝟑 × 𝟑 supercell of the T-carbon from different views2,3.
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