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In the iron-based
superconductors, the second neighbor hopping can dominate over the nearest one. It is found
that the s+- superconductivity, which is a second neighbor pairing state, can be enhanced even when the
Fermi surface nesting is partially degraded. This explains why superconductivity is even enhanced when
large amount of electrons are doped in the hydrogen doped 1111 iron-based superconductors. The comparison
with the cuprates is interesting in this context. In the cuprates, the nearest neighbor hopping always
dominates, and hence d-wave pairing, a nearest neighbor pairing state, is most favorable. In both of
these high Tc families, there is a good matching between real space and momentum space. Namely, when
these real space pairing states are Fourier transformed, the obtained gap functions in momentum space
have large amplitude on places where the density of states is large. This gives a general guiding
principle of enhancing superconductivity.
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