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ABSTRACT:
Iron-based superconductors are classified as the second family exhibiting high-temperature
superconductivity after copper oxides. Here I will talk about our recent studies on the superconducting
and normal-state properties of electron- and hole-doped iron arsenide and iron selenide through
resistivity, specific heat, magnetization, and x-ray diffraction measurements at different pressures up
to 60 GPa, temperatures down to 60 mK, and magnetic fields up to 60 T. New evidence is provided
for quantum criticality in the compressed parent iron arsenide as well as electron-doped iron
arsenide. Two physical parameters are identified to control the superconducting transition
temperature in both electron- and hole-doped iron arsenide. An unexpected insulating state is
observed in some heavily compressed compounds. The heavy compression can also drive the
system to re-enter novel superconductivity with much higher transition temperature than the ambient
value. These results indicate that rich physics is still hidden in iron-based superconductors.
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