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Problem 8.

Consider a single particle Hamiltonian in 1D,
H="> elk)ie, (1)
k

with

> 0. (2)
Show that there is no elastic back-scattering from an additional potential V' (z). Calculate the
T-matrix for €(k) = ck and V(x) = Voo (x).

Problem 9.

Consider a lattice model for spinless particles with a TR symmetric Hamiltonian. Show that the
Berry curvature is anti-symmetric in k,

Fy(—k) = —Fy (k). (3)

What is the consequence for the Chern number?

Problem 10.

Show that the Hall equations in 2 4+ 1 dimensions,
ji = UHEijEja Za] = 17 2 (4)
Jo=p=—ou (01 By — hE) (5)

are the Euler-Lagrange equations of the so-called Chern Simons Lagrangian,

E:%-d%Ammdm, (6)

where p, v, 7 = 0,1,2 are the covariant indices in 2 + 1 dimensions and €, ,-, €;; are the corre-
sponding Levi-cevita symbols.



