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Outline

• Introduction/Motivation

LK-99

Weyl Semimetals

• Results

DFT

Model Hamiltonian

• Conclusion
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LK-99
Claim on July 22,2023

S. Lee et al., arXiv preprint arXiv:2307.12008 (2023).

S.Lee at al., arXiv preprint arXiv:2307.12037 (2023).

System : Pb-Cu-P-O
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Validity ??

T. Habamahoro et al., arXiv preprint arXiv:2311.03558(2023).

• Structural 
Transition

• Cu2S impurity
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Question?

• Controversy about superconductivity!!

• Is there anything interesting other than 
superconductivity in LK-99?

• Band Topology
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Weyl Semimetals
• 3D material with non-degenerate

band intersections (Weyl nodes)

• Weyl Hamiltonian near each Weyl node,

• 3D-topological semimetals,

• Chern number

• C = integer

• Fermi arc states
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Applications/Motivations

Can we expect any of the topological phase in LK-99?

N. Kumar et al., Chem. Rev. 

121, 2780 (2021)
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Crystal Structure and Electronic Features
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Band Structure: DFT Results
      w/o SOC                                   SOC
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Model Hamiltonian

;
3

B. T. Zhou and M. Franz, arXiv preprint arXiv:2308.07408 (2023).

w/o SOC SOC
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Augmented Model Hamiltonian
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w/o SOC SOC
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Weyl Points
w1 &w2
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Nodal Surfaces
s1 & s2
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Conclusion

• LK-99 has interesting band topology
• Topological Weyl Points

• Trivial Nodal Surfaces

• SOC plays a crucial role to understand band topology
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