Outline

1. Introduction
* General Intro

* Main properties of Tls: adiabatic principle and Bulk-edge
correspondence

« Types of Tls at T=0
2. Topological molecules (0D)

« Symmetry constrains on matrices
3. Su-Schrieffer-Heeger model (1D)

» Model and chiral symmetry constrains

Invariant and physical meaning
» Berry phase and Zak phase
« Symmetry indicators: Invariant from inversion
» Edge states
4. Chern insulator and Quantum spin Hall (2D)
* Charge Pumping
« Chern number math
« Chern number from inversion

Kramers theorem

» Spin-orbit coupling

Stability of QSH and edge states
5. Time-reversal invariant Topological insulator (3D)
+ Construction out of an SSH chain
* Invariant from inversion
* AZ table
6. Exercises:
« Warm up: left-over manipulations
» Explicit model for a quantum spin Hall
« Constructing a Weyl semimetal

Ref: https://grushingroup.cnrs.fr/topointro2021/
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