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Superconductors are notoriously difficult to simulate realistically, both regarding their insta-
bilities and their properties, as the electronic bandwidth of a generic material is often of the
order of eV, while the features we are interested in translates to an energy scale of about 0.01
- 1 meV. For a faithful simulation of instabilities or material properties starting from a mi-
croscopic description, a calculation, thus, needs to cover multiple energy scales and resolve
even low-energy features, which is often numerically prohibitive in both time and memory.
Here, we discuss a workflow for such calculations based on a tensor-train approach to make
use of the typical scale separation of Greens functions. We explore the potential of such an
approach and point out bottlenecks on the example of calculating quasiparticle interference
patterns, where a high resolution is crucial to accurately model the features of different gap
functions. While tensor trains offer a numerically cheap hold of the superconducting Greens
function, the challenge lies in the subsequent operations, in particular element-wise multipli-
cations, that need to be performed on them. We analyze the performance of tensor-train based
methods and propose avenues to push these methods even further.



