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Development and application of black-box quantum chemical theory for large strongly
correlated systems
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The black-box computational method that enables us to perform quantum chemical
calculations of large strongly correlated electronic systems was developed. The divide-and-conquer (DC)
method was used to treat large systems, while the Hartree-Fock-Bogoliubov (HFB) method based on the
electron-pair wave functions (geminals) was used to consider the strong electron correlation. In
particular, we developed the adaptive DC method that controls the energy error introduced by the DC
method, the HFB energy gradient method, and the DC-HFB method that combines the DC method and HFB method.
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Inner  Outer Energy /Ey Time /s
3.5 4.5 -5973.2312 248
4.0 5.0 -5973.2312 166
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R(C4+-C2) EQ 1.493 1.479 1.481
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