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I. Motivation of the Work

f-electron heavy fermion metal:

Geometric frustration induced flat band:

Strange metal behavior and non-Fermi liquid:

III.3 Kondo destruction quantum criticality

II. Model

III.1 Orbital selective correlations

III.2 Topological Kondo Semimetals

One orbital Hubbard model -> effective Kondo lattice model

Implications of Kondo lattice physics for d-electron-based 
flat band systems 

Slave spin method:

• Atomic f-orbitals,
small; deep level

• Itinerant spd-orbitals,
large

•
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• Flat band,
small

• Wide band,
large 

Kondo lattice:
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clover lattice
(Ming Yi group)

Kagome

Clover lattice:

Effective multiorbital Hubbard model:
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H = Hc +Hcf +Hf +HU

WF of flat band

Charge transfer from coherent to incoherent spectrum:
(c)

Ø An orbital selective 
Mott transition 
accompanied with 
Fermi surface 
reconstruction

Ø Interaction drives the 
topological node to     
be close to chemical
potential

IV. Conclusions
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Anderson lattice model with RKKY interactions: 
(Extended DMFT: lattice -> Bose- Fermi Anderson model) 
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Ø Resolving topological obstruction for combined flat and wide 
bands

Ø Wannier orbitals are molecular orbitals; orbital differentiation
Ø Mapped to Anderson/Kondo lattice description

Ø Loss of quasiparticles
Ø Emergent flat bands & topological Kondo semimetals
Ø Kondo destruction quantum criticality in the d-electron material
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