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Synthesis of new superconductors via the co-intercalation of metal and organic
molecules
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We have succeeded in synthesizing a new intercalation compound with large
interlayer spacing between neighboring Fe layers and the superconducting transition temperature Tc =
39 - 45 K via the co-intercalation of alkali metal and ethylenediamine or phenethylamine into FeSe
with Tc = 8 K. We have concluded that the pairing mechanism in the FeSe-based superconductors is due
to the spin fluctuation and the increase in Tc via the co-intercalation is attributed to the
enhancement of the spin fluctuation on account of the improvement of the Fermi-surface nesting.

On the other hand, we have succeeded in synthesizing new superconductors via the co-intercalating Li
or alkaline earth metal and organic molecules in transition metal dichalcogenide MoSe2 and TiSe2.
We have concluded that the appearance of superconductivity in these materials is due to the increase
of the electronic density of states at the Fermi level and the enhancement of the electron phonon

interaction by the phonon-softening.
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