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Abstract:

Defects in Heavy-Fermion Materials”

Heavy fermion materials exhibit a plethora of unconventional phenomena, ranging
from a hidden order state to quantum criticality. Recent groundbreaking scanning
tunnelling spectroscopy (STS) experiments have provided unprecedented insight
info the complex electronic structure of these materials, and might therefore hold
the key to identifying the microscopic origin of their puzzling properties. In this
talk, | focus on three important theoretical issues raised by these experiments. First,
| demonstrate that di=dV and the quasi-particle interference pattern measured
below the hidden order transition in URu2Si2 are consistent with the emergence of
a coherent Kondo lattice, whose formation is driven by a significant reduction in
the quasiparticle decoherence. Second, | show that defects provide insight into the
electronic and magnetic structure of heavy-fermion materials. In particular, |
demonstrate that defects lead to bound states and hybridization waves, which
have recently been observed for the very first time. Third, | will discuss the effects of
magnetic fields and show how they alter the spatial form of hybridization waves.
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