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Development and application of spin-orbit linear response coupled cluster theory
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In this study, we have developed SO-LR-CC2 method based on the Generalized
unrestricted Hartree-Fock method to attain highly accurate calculation of excited states with the
spin-orbit interaction. We have developed an efficient mixed precision computation method that
accelerates the SO-LR-CC2 calculation based on the resolution-of-identity (or the density-fitting)
approximation of four-center two-electron repulsion integrals, which is the bottleneck of
calculations. We have developed an MP1/0penMP hybrid parallel algorithm suitable for parallel
calculation on supercomputers such as "K computer™ and "TSUBAME"™, and implemented the algorithm into

the program.
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