Talk by Michael Kéhl tomorrow Tuesday, 9:30, IQOQI

Unconventional pairing in an ultracold Fermi gas

In the explanation of superconductivity by the BCS mechanism, superconductivity arises
from the condensation of Cooper pairs. Cooper pairs consist of two attractively interacting
fermions with opposite spin and opposite momenta. At sufficiently low temperatures,
Cooper pairs condense into the superconducting ground state with zero center-of-mass
momentum. However, there are numerous superconducting materials, which cannot be
explained by the BCS mechanism. They exhibit different pairing mechanisms and/or
different pairing symmetries from conventional BCS superconductors and have been
termed unconventional superconductors. An intriguing realization of unconventional
superconductivity is eta pairing. Eta pairs compose of repulsively interacting fermions on a
lattice, and their wave function flips sign between neighbouring lattice sites. Here, we
report on realizing eta pairing in a one-dimensional Hubbard model and we demonstrate its
(quasi) long-range off-diagonal order. We determine the life time of the eta state and its
dependence on the pair density.
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