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Abstract

Heavy-Fermion materials have displayed rich physics ever since their discovery and
unconventional superconductivity usually emerge as the system is tuned to a magnetic
quantum critical point, suggesting magnetic spin fluctuations as the pairing glue.
Superconductivity in CelrIn5, sometimes considered as the unique member in the
CeMIn5 family, is proposed to be related to a valence-instability. However, we
demonstrate a unified pairing picture among CeMIn5 with field-rotating heat capacity
measurements. The salient textured superconductivity in CelrIn5 is also commonly
observed in other heavy-Fermion materials in the presence of competing orders such as
magnetism in CeRhIn5. For CeColn5, Cd doping and pressure act as reversible tuning
parameters between magnetism and superconductivity. In contrast, a local droplet model
IS more consistent with the absence of quantum criticality as observed in the experiment,
indicating an inhomogeneous electronic state in the Cd-doped CeColn5. If time permits,
I will also discuss the application of point-contact spectroscopy in heavy fermion
systems.
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