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The superconducting semimetal FeSe has been found to be deep inside the
BCS-BEC crossover regime. In this work, a team of scientists has investigated heat transports in
FeSe in intensive fields uE to 35 T and found compelling evidence of a distinct high-field
superconducting phase which is separated from the usual superconducting phase via a first-order
phase transition. This high-field phase is attributed to an exotic state, the so-called FFLO phase,
first predicted in 1964. In the isovalently substituted FeSel-xSx superconductors, the team found
non-Fermi liquid charge transports in the vicinity of a novel type of quantum critical point (QCP)
of pure nematic order without accompanying other orders. The set of anomalous charge transport
properties show striking resemblance to those reported in high-Tc cuprates and heavy Fermion
superconductors. A common set of anomalous charge transport properties captures a universal feature
of the non-Fermi liquid transport properties near the QCP.
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