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Overview

We study the influence of an external periodic potential on the beyond mean-field corrections in an BEC interacting via contact and dipolar interactions. In a one-dimensional weak lattice,
an analytical solution in terms of an effective anisotropic mass is possible to lowest order in the lattice depth. We find isotropic and anisotropic corrections depending on the orientiation
of the lattice. In the opposite case of a deep optical lattice, we present the lattice Fourier transform of the dipolar interaction potential and show that the energy corrections are enhanced
for intermediate ratios of the coherence length of the condensate to the lattice spacing.
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> no corrections to interaction potential to lowest order

Dipole-dipole interaction
> no influence of momenta at the edge of the Brillouin zone in lowest order
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> anisotropic corrections due to relative 4}
orientation of dipoles and lattice :
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Conclusion
Weak lattice: Deep lattice:
> [nfluence of a weak 1D periodic potential on the beyond mean-field corrections to > beyond mean-field corrections in a strong 3D optical lattice

lowest order in lattice depth > calculation of lattice Fourier transform of dipolar potential

> analytical limit for d — 0 : description using an effective (anisotropic) mass — corrections to free space result for finite momenta
\> Isotropic and anisotropic corrections in the case of dipolar interactions > enhancement of beyond mean-field corrections for intermediate &/d /
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