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Newly-discovered superconductors, AC6 and AFe2As2 (A = Ca, Sr, Ba, and Eu) have a layered structure consisting of metallic C or FeAs planes intercalated by alkaline earths. By changing intercalated alkaline earths, we can chemically tune the coupling between the layers and modify the superconducting/magnetic properties. 
First, unusually high-Tc superconductivity in CaC6 will be discussed. By replacing Ca with Sr or Ba, we found that Tc and the superconducting gap anisotropy are reduced, showing a close relationship with the graphite layer distance. These will be explained by the sensitive change of inter-band electron-phonon coupling. 
Secondly, I will present recent investigations on single crystals of undoped AFe2As2 and Fe-site doped-SrFe2As2. The spin density wave (SDW) transition is found to be quite sensitive to the change of alkaline earths at the A-sites and the substitution of Co or Mn at the Fe-sites. Superconducting state is induced by Co doping with coexistence of the suppressed SDW phase, while no superconductivity is observed upon Mn doping. The phase diagram will be presented and discussed in terms of the inter-band nesting effect and its possible influence on the superconductivity.
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