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In iron-based superconductors, spin and orbital degrees of freedom play an
important role. An important task in the community is thus to uncover the unusual normal state properties
related to the spin/orbital degrees of freedom. In this work, we have focused on the studies of quantum
critical point (QCP) hidden beneath the superconducting dome as well as the electronic nematic transition
above there. Our studies based on clean single crystals of BaFe2(Asl-xPx)2 show the first evidence for
the QCP beneath the superconducting dome, as well as the nematic transition in the normal state. These
findings provide important clues for the understanding of iron-based superconductors. In the last year of
this project, we have also investigated anomalous electronic properties and quantum condensate in
iron-chalchogenides. In newly developed single crystals of FeSe, a cross-over from weakly coupled BCS
state to tightly bound BEC state, as well as a possible new high-field phase have been found.
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