Crash Course on Topology

in Condensed Matter
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Differential geometry of Bloch wavefunctions:

_ iker Brillouin zone plays
\Ij’n (I') =€ Unk (r) the role of the "surface”

Ak = <U”nk| = kalunk> “Berry connection”
5 defines
erry  _ . "Berry curvature”
an Ani - dk which replaces
OBZ Gaussian curvature
2 2 2
e d“k e
Oxy — Z f(gnk)f'nk €, — _NChern
h - BY, 27T h/

Bulk-boundary correspondence: Identify Chern number N,
with the number of conducting edge states
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Topological phases of matter
initiated by Integer Quantum Hall Effect:
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Topological Protection of Edge State Transport in

Monolayer OsCl; as Quantum Anomalous Hall Insulator
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Monolayer of the 5d transition metal trichloride OsCli: A playground for two-dimensional E 0.8
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Topological phase transition detected
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