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Contributions to the correlation energy at MP2 level are examined for a finite ring of hydrogen
atoms. While it is true, that the most prominent terms are arising from doubly occupied pairs
opposite in the reciprocal space, those pair terms alone are not sufficient to capture a fraction
of MP2 that would be size extensive and not vanish at the thermodynamic limit. A physically
motivated transformation of the mean field solution naturally separates the MP2 contributions
into groups of very similar magnitudes. It is therefore possible to evaluate the mean value for
each group and analytically integrate over groups of increasing size. The resulting approxima-
tion of MP2 is size extensive, has upper and lower bound on the error, and scales linearly from
the number of basis functions. The method is thoroughly benchmarked against MP2 and CCSD
with STO-6G and cc-pVDZ for closed shell hydrogen rings[1,2].

support from VEGA 1/0507/17 and UK/425/2019 kindly acknowledged
References

1. Katharina Boguslawski, Pawet Tecmer, Ors Legeza, Phys. Rev. B 94 (2016), 155126.

2. Mario Motta, David M. Ceperley, Garnet Kin-Lic Chan, John A. Gomez, Emanuel Gull,
Sheng Guo, Carlos A. Jiménez-Hoyos, Tran Nguyen Lan, Jia Li, Fengjie Ma, Andrew J. Millis,
Nikolay V. Prokofev, Ushnish Ray, Gustavo E. Scuseria, Sandro Sorella, Edwin M. Stoudenmire,
Qiming Sun, Igor S. Tupitsyn, Steven R. White, Dominika Zgid, and Shiwei Zhang Phys. Rev.
X 7, (2017) 031059.



