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Theory: State of the art methods
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Theory: State of the art methods
Bogoliubov-de Gennes (BdG)

e Hamiltonian H = Ho + Hecs + Himp

 self-consistent solution in real space
(NxXN grid, determine gaps) Arr' =TI'rr/(crR7jCR?)

- eigenvalues E, eigenvectors (u,v )
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BdG+Wannier method

* first principles calculation

- band structure Ho= Y tRR/CR R0 — [0 Y ChoCRo
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Application to FeSe
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FeSe: Results
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FeSe: Comparison to experiment
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Application to BSCCO

* first principles calculation (surface)
* 1 band tight binding model:
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BSCCO: Results
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Quasi Particle Interference (QPI)

Fourier transform of differential conductance
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QPI simulation

atomic scale local
no intra-unitcell density of states

information BSCCO: weak potential scatterer at STM tip
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Comparison to experiment
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Recapitulation: BAG+W

e simple: just a basis transformation of the Green's
function aG(r.r;w ZG (R,R";w)uwr (Nwg (1)

» powerful tool for Calculatlon of local density of —
states at the surface (STM tip position) of o o
superconductors

e takes into account interunitcell information and
symmetries of the elementary cell and the ~
contained atoms

e shown to work In

- FeSe: geometric dimer

- BSCCO: Zn impurity resonance, QPI patternﬂ #
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