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A near linear-scaling, efficient and accurate Coupled-Cluster theory
using domain-based local pair-natural orbitals
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[Abstract] The Coupled-Cluster method truncated after single and double excitations with

perturbative triples (CCSD(T)) is regarded as a “gold-standard” approach, enabling to provide
reaction energies with chemical accuracy. Despite its high accuracy, the applicability of the
CC methods has been limited only to small molecules. In this talk, we show a reduced-scaling
implementation of the CC methods in the so-called domain-based local pair-natural orbital
framework (DLPNO-CCSD and DLPNO-CCSD(T)) and its extension to open-shell species.
The DLPNO-CC methods are applicable to large, real-life systems composed of a few
hundred atoms with triple zeta basis set. We further extend the current scheme into the various
first-order properties and show the hyperfine coupling constants calculated by DLPNO-CCSD
wave function are more accurate than the widely-used DFT-based ones.
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