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In this research project, | developed a massively ﬁarallel density matrix
renormalization group method. The density matrix renormalization group method is known as a very
efficient computational method for one-dimensional strongly correlated systems. The application of
the density matrix renormalization group method to higher dimensional systems is difficult because
the computational cost required to obtain highly accurate results becomes very large. However,
recent developments in computer science have made it possible to apply the density matrix
renormalization group method to two-dimensional strongly correlated systems. Therefore, 1 developed
a new density matrix renormalization group method to clarify the dynamics of two-dimensional
strongly correlated quantum systems, assuming that the method is used with the latest huge computing
resources. In addition, applied research was conducted using the developed method.
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