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Hall effect (metal)
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Orbital Hall effect (metal)

Ref: Y.-G. Chotl et al., Nature 619, 52 (2023)
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Orbital Hall effect (insulator)

Ref: PRB1O1, 161409(R) (R020)
Prior studies: orbital Hall effect in mekals
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Haldane model (2D honeycomb Lattice)

Buu‘z‘*Boumc&o\rj Carres!pom&emae

1D Nawnoribbown

periodic g

M=0.7,t1=_1,t2=O M=07,t1=—1,t2:—02

Conduction band

Topo. /

ordinary boundary state

boundary state
Valence

band

Valence band

X




Haldane model (2D honeycomb Lattice)
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Orbiktal Chern insulabtor?

Haldane model
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Topol.ogv: non-conserved quav\&&v
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Topotog:j: non-conserved quah&&v

PRB109, 185143 (2024)
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Feature Spectrum Topology

Redefine an operator to distinguish Ref: E. Prodan PRB %0, 125327 (2009)
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Feature Spectrum Topology (S;)
YT Yao et al,, PRB109, 165143 (R024-)
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Feature Spectrum Topology (S;)
YT Yao et al,, PRB109, 165143 (R024-)
Feature operator: F, = POP =>F, = P5.P
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Feakure Sp@.&rum Topong (L,)

Orbital angular momentum in solid: non-conserved guantity
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Ovrbikal Hall tnsulaktor in ‘thsphmrene

arXiv:2803,0%13% (2025)
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Feabture (orbital) Chern number
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Butt«fwBoumc&mv Carrespomdemﬁe
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Orbikal Hall cov\duc&vi&v
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Take-home messages
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Orbital Hall effect in insulators originates from the band topology
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5+ Bulk Band
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