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1 Eigenvalue Spectra of the Approximated Hamiltonians

and the RPA Hamiltonian

Table 1: Mean absolute deviations in Hartree of the eigenvalue spectra of the three approx-
imated Hamiltonians from the ones of the RPA Hamiltonian for 44 molecules.

molecule SCRPA[ﬁPBE] SCRPA[ﬁPBEO] SCRPA[I:IHF]
BH,Cl 0.410626 0.314479 0.009522
BH,F 0.44629 0.34254 0.00965
BHCI, 0.450631 0.343705 0.014459
BHF, 0.517411 0.395838 0.014028
CH,;Cl 0.428917 0.328835 0.008865
CH,F 0.463563 0.355809 0.008685
CH,;0H 0.43177 0.332265 0.007307
CICN 0.48826 0.372891 0.013544
CIF 0.578205 0.439101 0.023271
CO 0.495106 0.37877 0.012769
CS 0.442126 0.337223 0.014945
FCN 0.533763 0.407841 0.011937
H,0-H,0 0.45783 0.351073 0.009956
H,0—-NH; 0.436086 0.335705 0.008134
H,O 0.457004 0.351073 0.009801
H,S—H,S 0.415645 0.318268 0.010752
H,S—HCI 0.436209 0.333374 0.012517
HCCF 0.483387 0.370564 0.009641
HCI-HCI 0.463429 0.353341 0.014874
HCl 0.461788 0.351914 0.015092
HCN 0.443651 0.340674 0.006957
HF-HF 0.539533 0.412479 0.014623
HF 0.537048 0.41037 0.014948
HOOH 0.497001 0.380374 0.01107
LiBH, 0.315028 0.243353 0.003591
LiCl 0.325303 0.247803 0.013301
LiCN 0.350942 0.269983 0.00714



Table 1 Continued.

molecule  scRPA[HPBF|  scRPA[HB™] scRPA[HM
LiF 0.374755 0.287507 0.015355
LiH 0.215769 0.168318 0.002967
LiOH 0.341812 0.264857 0.011317
N,H, 0.434003 0.334158 0.007403
NaCl 0.335281 0.254466 0.017267
NaCN 0.357377 0.274389 0.010052
NaF 0.373639 0.292038 0.019897
NaH 0.225461 0.179105 0.00859
NalLi 0.165358 0.130699 0.006611
NaOH 0.346033 0.269366 0.014772
NH,—BH,4 0.392471 0.302738 0.005272
NH,;—NH, 0.4179 0.322133 0.006786
NH, 0.417724 0.32184 0.006566
PH, 0.390945 0.299887 0.008593
SF, 0.583451 0.444077 0.023029
SiH,Cl 0.412585 0.315366 0.011744
SiHsF 0.443665 0.339619 0.011847
Mean 0.421245 0.323187 0.011351




2 Dipole Moments
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