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I present a novel theoretical approach to the theoretical
calculation of STM real-space images and quasiparticle
interference (QPI) patterns in high-temperature
superconductors. The usual Bogoliubov de-Gennes
eigenvalues and eigenvectors are used, together with
first-principles Wannier functions for a given material, to
calculate images of impurities on the surface with
atomic-scale resolution comparable to experiment.
These images automatically reflect local symmetries of
the system, including those away from the highsymmetry plane traditionally calculated. Phenomenological “filter” effects are discussed and critiqued from
this perspective. Representations of both real-space
defects and QPI patterns are shown to be vastly
improved relative to experiments on Fe-based systems
and cuprates. Finally, I discuss ideas about how QPI can
be used qualitatively to probe gap sign changes in
multiband systems.
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