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Development of first-principles calculation method using tensor decomposition
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First-principles calculation refers to simulation methods for reproducing the
behavior of matter in computers from the laws of quantum physics. It is expected that materials
development can be sped up drastically by taking advantage of “ computer experiments” using
first-principles calculation. In reality, many approximations are employed since it is computationally
intractable even on today’ s fastest supercomputers when using the laws of quantum physics without
approximation. Because of this, it has not been possible to attain acceptable levels of precision in many
cases. In this work, we aimed for development of a first-principles methodology with high precision and
wide applicability through the use of “ tensor decomposition” , which has been gaining attention in the
field of data component analysis.
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