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In the iron-based superconductors, the possible importance of the interaction between 
disconnected Fermi surfaces (FS) has been pointed out right after their discovery. 
Three hole and two electron-like FS can be present, and the well-known spin 
fluctuation mode arises from the interaction between the electron and hole FS. 
Regarding superconductivity, the pairing interaction mediated by this spin fluctuation 
is expected to give the sign reversing s+- pairing state. More precisely, however, there 
can also be other spin fluctuation modes arising from electron-electron or hole-hole 
FS interactions. Since the spin-fluctuation-mediated pairing interaction is repulsive in 
nature, the presence of multiple spin fluctuation modes can result in a frustration in 
determining the sign of the gap, which can be disadvantageous for superconductivity. 
Regarding the lattice structure dependence, we propose that superconductivity is 
optimized when the FS configuration with the least frustration is realized.  

 The doping dependence of the FS configuration and its consequence on spin 
fluctuations and superconductivity is also of great interest. Recently, Iimura et al. 
showed that superconducting transition temperature of LaFeAsO1-xHx takes its 
maximum when electrons are heavily doped, where the hole FS are expected to be 
absent in the rigid band picture[1]. Interestingly, a first principles band calculation 
that takes into account the band structure variation by doping shows that the hole FS 
with the dX2-Y2 orbital character is barely affected by electron doping. Our random 
phase approximation study that takes into account this effect shows that the pairing 
interaction arising from the dX2-Y2 hole and electron FS interaction dominates over 
that coming from the electron-electron FS interaction (which favors d-wave pairing), 
again giving  rise to a s+- pairing state. The results suggest the importance of the 
interaction between the hole and the electron FS even in the heavily doped regime. 

[1] S. Iimura et al, Nat. Comm. 3, 943 (2012). 
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