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[Abstract] A cost-free Spin-Component-Scaled(SCS) approximation based modification
for non-diagonal second-order electron propagator method(ex-SCS-EP2) is proposed!'). The
Pair Relaxation(PRX) and Pair Removal(PRM) terms in EP2 are partitioned into parallel- and
anti-parallel spin components, then scaled separately. The SCS parameters are determined by
fitting Green’s function poles to experimental ionization energies. As result, ex-SCS-EP2
shows vast improvement over conventional EP2 and EP3, and competing well with the high
precision partial third order(P3) and outer valence Green’s function(OVGF). In this work, we
provide some insights to justify the SCS parameters by investigating the relation between
PRX and PRM using hydrogen molecule which consists only one anti-parallel spin
contribution. Also, we analyzed the diagonal elements of self-energy matrix in terms of spin
components and the result has shown that, all relaxation and correlation effects that reside in
self-energy, is systematically improved by utilizing the ex-SCS-EP2 model.
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Figl. PRX/PRM and mean absolute error(MAE) for
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