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2. Geometry Phase (Berry phase) 5 20t
2.1 Geometric angle and parallel transport
2.2 Berry phase: General formalism
2.3 Example: two—level system and monopole
2.4 Anomalous velocity and Effective dynamics of Bloch electron
2.5 Time-reversal symmetry and Kramers’ Theorem

3. Dirac Equation in Condensed Matter Physics 4 22
3.1 Review of Dirac Equation
3.2 Spin-orbit Coupling
3.3 Tight-binding model and Slater—Koster method
3.4 Dirac equation in 1D system: SSH model
3.5 Dirac equation in 2D system: graphene

4. Topological insulators without time reversal symmetry 6 it
4.1 BEE TE/RBN (QIH)
4.2 Topological invariants: TKNN number (Chern number) and Hall conductance
4.3 BT REEI/RRN (QAH) : Haldane Model
4.4 Chern Insulators
4.5 Zero modes in Dirac equation and surface state in topological insulators

4.6 Magnetic Field on the Square Lattice: Harper Equation and Hofstadter
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5. Topological Insulators with time reversal symmetry 5 Z2Wt
5.1 Kane—Mele Model
5.2 BHZ model and HgTe—CdTe Quantum Wells
5.3 Topological invariants: Z,
5.4 Quantum spin Hall effect (2D topological Insulator) in Silicene,

Germanene, and Stanene

1

.5 3D Topological Insulators: Weak and strong Topological Insulators

1

.6 Experimental Detection of Strong Topological Insulators and Proposals
for Weak Topological Insulators

5.7 Mirror Chern number and topological crystalline insulators

6. Topological semimetals E=—ding
6.1 Weyl semimetals and type—II Weyl semimetals
6.2 Dirac semimetals
6.3 Weyl and Dirac nodal line semimetals
6.4 Fermi arc and chirality anomaly
7  Topological superconductors 5 22t

7.1 BdG Formalism
7.2 chiral p—wave topological superconductors
7.3 Time—reversal invariant superconductors

7.4 Majorana Zero modes
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