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In the vicinity of a quantum critical point, which marks a phase transition at
zero temperature, physical properties exhibit deviations from the standard Fermi-liquid theory of metals,
and sometimes unconventional superconductivity emerges. An important issue is to clarify the relationship
between this superconductivity and the quantum critical fluctuations. In this project, we studied
quasiparticle excitations in the superconducting state near a quantum critical point in iron-based
superconducting materials. We found that the effective electron mass estimated from the jump in the
specific heat at the superconducting transition gives a quantitative agreement with the zero-temperature
penetration depth results, showing a divergent increase towards the quantum critical point. Moreover, the
vortex core energy also shows an anomalous increase. These results evidence that the quantum criticality
affects strongly the electronic state deep inside the superconducting phase.
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