SAIP2023

6’711; Annual Conference

of the South African Institute of Physics

Date: 03 -07 July 2023 | Venue: University of Zululand, Richards Bay Campus

A X2 UNIVERSITY OF
= ZULULAND
3 TR O TR

p:

2
il
o

Contribution ID: 49 Type: Oral Presentation

Topological Edge States in 2D Su-Schrieffer-Heeger
Models

Wednesday, 5 July 2023 11:00 (20 minutes)

Topological behaviour in optical systems and low dimensional materials has been studied widely over the last
several years. In materials topological states are of special interest as they promise to exhibit protected con-
ducting surface states in otherwise insulating systems. The protection here refers to any symmetry-preserving
perturbation to the system.

For rectangular lattices the 2D Su-Schrieffer-Heeger (SSH) model is a common choice for materials with
particle-hole and chiral symmetries. In two-dimensional materials specifically topologically protected corner
and edge states can occur. Edge states are usually identified with some weak notion of topology, but they are
more interesting for applications needing to drive some surface current.

We present here the standard SSH model as well as a new extended SSH model including second-nearest-
neighbour (SNN) interaction. For these models the characteristic topological phases are presented. The stan-
dard SSH model presents phases with corner as well as edge states. The zero energy corner state is suppressed
in semi-periodic configurations allowing for the edge state to be the lowest energy state. We further show the
influence of symmetry-breaking SNN interactions. These leave the edge states virtually unchanged, but shift
and deform the bulk bands, allowing us the engineer a desired band structure and topological state.
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