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First—p(inciﬁles calculation of the superconducting transition temperature:
Developing the method for electronic properties towards the exchange effects
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The resistivitz of metals drops to zero when cooled down to extremely low
temperature. A simulation method for the possible temperature where this superconducting phenomenon
occurs (Tc) using only the crystal structure of the material will enable us efficient exploration of
high-temperature superconductors. In this project, we have developed such method to calculate Tc
from the first-principles. The major results are as follows: 1) Extension of the method to include
the effect of ferromagnetic fluctuation on Tc 2) Elucidation of the origin of the recently
discovered high-Tc superconductivity in compressed hydrogen sulfide. These results yielded a)
international projects using the developed method and b) a general theory to control a specific
electronic property. These outcomes are utilizable for future exploration of the superconducting
materials and study on possible mechanisms for high Tc.
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