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Strong electron correlation is among the largest outstanding problems in quantum chemistry. For

several single and multireference wavefunctions, the electron correlation energy, defined as the en-

ergy difference between the exact and the approximate wavefunction models, can be derived from

the linear response function based on an adiabatic connection formalism (AC). This method, pio-

neered by Pernal, relies on the transition density matrix as key parameter which can be straightfor-

wardly approximated from particle-hole extended random-phase approximation (ERPA) solutions.

It offers an efficient way to add missing (dynamic) correlation energy to the reference ground state

wavefunction model. We present new adiabatic connection formulations in terms of the alterna-

tive particle-particle and hole-hole channels of random phase approximation (RPA) and test their

performance on the dissociation energies of a small set of molecules comparing against the AC

particle-hole approach.


