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Abstract

The pairing mechanism in iron based superconductors (IBS) remain unresolved. In this talk | will give an overview of the research on the
pairing mechanism and gap symmetry in IBS. The Fermi surfaces have different structures among different systems. Some have both electron
and hole pockets, such as Ba, K ,Fe,As,, Na(Fe, T,)As, FeTe, ,Se, etc., for which the early proposed S+ pairing manner holds very well. On
the other hand, some systems have only or dominantly the electron pockets, such as the monolayer FeSe thin film, K, ,Fe, ,Se, and recently
discovered Li,  Fe,OHFeSe. We have conducted extensive STM/STS study on the Na(Fe,.,T,)As (T=Co, Cu, Mn)[1], Ba, K ,Fe,As,[2],
KFe,As,[3], and Li, Fe OHFeSe[4] single crystals. We found the clear evidence of the in-gap quasi-particle states induced by the non-
magnetic Cu impurities in Na(Fey 47.,C0003CU,)AS, giving strong evidence of the S* pairing. Furthermore, we show the presence of the
bosonic mode with the energy identical to that of the neutron resonance and a simple linear relation QockgT,, being explained as a
consequence of the St pairing. The STS spectrum in Li, ,Fe,OHFeSe clearly indicates the presence of double superconducting gaps with A; =
14.3 meV and A, =~ 8.6 meV. Further analysis allows us to assign the larger (smaller) gap to the outer (inner) hybridized electron pockets[4].
We will give explicit evidence about the gap structures in systems with only the dominant electron pockets. The huge value 2A,/kgT.= 8.7
discovered here undoubtedly proves the strong coupling mechanism. Finally we show a universal relation between the condensation energy
and Tc in iron based superconductors, which may point to the quantum critical behavior and unconventional mechanism([5].
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