Emerging hole band spurs unconventional
superconductivity

Scientific Achievement
Virtual scattering of electron pairs into incipient hole
energy band states below the Fermi level can induce s-
wave superconductivity, a phenomenon in which electrons
form local coherent pairs despite their Coulomb repulsion
and transmit electric current without resistance.

Significance and Impact

| Understanding the role of incipient bands in the pairing
' ! X " mechanism that leads to superconductivity allows new
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involving intermediate virtual pair states (p1,-p/) ResearCh Detal Is

of the incipient band leads to an effective pairing . _ . .
interaction that scatters electron pairs (k1 k) . Lgrge scale computations of the electron elec.tron scat.terlng ina
with momenta k, -k and antiparallel spins on the bilayer Hubbard model demonstrated that pair scattering to the
Fermi surface to state (k'"T,-k'\,}. This interaction incipient hole band gives rise to an effective attractive interaction

can ultimately induce s-wave superconductivity. . .
for the fermions on the Fermi surface.
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Work was performed at ORNL prediction that can be probed in future tunneling experiments.
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