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Abstract: The problem of basis set incompleteness er-
ror(BSIE) in correlation calculation methods (such as RPA,
GW, MP2, etc.) has received widespread attention. Es-
sentially, BSIE originates from the perturbation expansion,
which requires a complete set of eigenfunctions for non in-
teracting Hamiltonian. Although using correlated consistent
basis sets to extrapolate to the complete basis set (CBS)
limit can effectively eliminate BSIE, accurate basis set limits
are still difficult to obtain. The accuracy of the extrapola-
tion results also needs to be confirmed. Our research aims to
provide the RPA correlation energy without BSIE, in order
to provide the correct CBS. This can provide us with some
reference results and also evaluate the accuracy of common
correlation calculation methods in quantum chemistry.


