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Generalized BCS equation for long-range interactions

 Starting from tight-binding Hamiltonian with on-site + long-range interactions
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 Fourier transformation naturally leads to a representation in terms of Epstein
zeta function:
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Generalized BCS equation for long-range interactions

 Mean-field leads to standard BCS form of the Hamiltonian
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 Singularity of Epstein zeta at q=0 corresponds to long-range tail of interaction
* Requires Singular Euler Maclaurin Expansion (SEM) for evaluation
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Solutions in 2D

» Phase diagram for square lattice, nearest-neighbour hopping, half-filling, Cq = 0.75
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Higgs mode tunability by long range interactions

- Starting in s-wave phase, small quenches Co — (1 —¢)Co, Uo — (1 -q)Up W/ q¢=10"7
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Higgs mode synchronization in mixed phases

» Higgs oscillations after in quench in topological p+d phase

« Two component oscillations
(red = d-wave), (black = p-wave)

d-wave component decays quickly w

p-wave shows stable oscillations

After decay: d-wave and p-wave synchronize

Buchheit, Kessler, Fauseweh, tba



Higgs mode in optical conductivity

b _
 Higgs oscillations visible in ¢ = n/4

pump-probe spectroscopy

« So far: s-wave and d-wave
superconductors

* Proposal: Measure Higgs
synchronization through time
resolved optical conductivity
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