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We provide a new method to analytically
study the effect of disorder, using

tools from quantum field theory applied to
discrete models around phase-transition
points. We investigate two different
one-dimensional models, the paradigmatic
non-Hermitian SSH model and a s-wave
superconductor with imbalanced pairing.
These analytic results are compared to
numerical calculations in the lattice

models. It is found that the systems are
driven from a topological to a trivial

phase in the same way

Topological linear response to a U(1)
gauge field A(x)

W refers to gap closings at k=0,

Disorder average using the Born
approximation

Introduce self-energy ).p at the Born
approximation

Calculate the self-consistent Born
approximation
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Generalized tensor
product

Gep=Gog+Gop*Yg*xGg

Disorder
fluctuations
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We derive the topological field theory of

non-Hermitian two-band models and

study

the modification of the spectral winding

number under disorder averaging

We apply to two specific models:

the NH SSH model and an s-wave NH

superconductor

We can analytically derive the phase

transition to a trivial state under strong

enough disorder

Outlook: Apply the same formalism to
models with interactions and study disorder

using a the replica method
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