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Amplitude mode oscillations in pump-probe photoemission spec-
tra of electron-phonon mediated superconductors1 ALEXANDER KEM-
PER, Lawrence Berkeley National Laboratory, MICHAEL SENTEF, Universitt
Bonn, BRIAN MORITZ, Stanford Institute for Materials & Energy Sciences,
JAMES FREERICKS, Georgetown University, THOMAS DEVEREAUX, Stanford
Institute for Materials & Energy Sciences — The amplitude, or Higgs mode is deeply
intertwined with the historical development of the BCS theory of superconductivity.
Although the presence of the Higgs mode is fundamental to superconductivity, it
remained elusive for many decades, and its presence and observability is still un-
der debate in many contexts. We present results for time-dependent photoemission
spectra to directly probe the dynamics of the superconducting gap edge where the
fingerprint of superconductivity is strongest. The pumping of a superconductor
is simulated by solving the two-time Gor’kov equations of motion for the Migdal-
Eliashberg model, which is a minimal gauge-invariant model for superconductivity
with a pairing boson and dissipation. The Higgs mode can be directly detected
without the requirement of any additional symmetry breaking and is clearly visible
as oscillations of the gap edge spectra at twice the gap frequency, a hallmark of
amplitude modes.
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