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It is well known that in Canonical Hartree-Fock thetite orbital energies are
approximations to ionization potentials (IPs) via Koopmam&drem. While these unrelaxed
IPs are not chemically predictive, they do providpiaitatively correct ordering of the IPs in
many instances. Kohn-Sham orbital energies, on tier diand, can yield reasonably accurate
relaxed vertical IP$? when compared to experiment. Much progress has beenimade
understanding this orbital relaxation using the Green'’s fumébiomalism with the goal of
helping spectroscopists decipher detailed ionization speckte latter methods are practical
only for smaller systems and therefore not widely apple. There has, however, been a limited
number of studies devoted to obtaining a non-empiricaladeform for orbital relaxation that
would be used at the self-consistent field (SCF) stagecofmputation. The present work is an
effort to formulate relaxation from first-principle®©ur approach utilizes three schemes to
evaluate the core IPs of the G2 test set with the puigfcssparating relaxation and correlation
from the SCF and post-SCF energies to better understanndid effects.

First, we use the equation of motion method, IP-EOM-BQ8 compute the core IPs.
There are complications within equation of motion methodparticular, convergence using
Davidson Diagonalization for high-energy states caditbeult. The second method we employ

is ACCSDnonOp{ where the energy difference betweenNhand theV — 1 states yields the

ionization energy, and the relaxation contributionsuharise frome™ only. Finally, we use
theACCSDoptapproach, similar to thﬁCCSDnonoptmethod; however, the SCF orbitals are

reoptimized in the presence of the core-hole staaecount for relaxation effects at the HF-SCF

level. ACCSDOptexhibits occasional convergence sensitivity relatetidosariational collapse of

the wavefunction. The results help to elucidatecth@ributions solely from relaxation and
provide a promising route to accurately determine ionizarrgies.
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