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Figure 1. Correlation plots for the vertical excitation energies (eV) of singlet excited states with the TZVP
basis set: RPA(D), SOPPA, SOPPA(CCSD) and SOPPA(SCS-MP2), SOPPA(SOS-MP2) vs. CASPT2
results.
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Figure 2. Histograms (in %) of the deviations between RPA(D), SOPPA, SOPPA(CCSD), SOPPA(SCS-
MP2), SOPPA(SOS-MP2) and CASPT?2 vertical excitation energies (eV) of singlet excited states calculated
with the TZVP basis set.
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Table 1. Deviations in the vertical excitation energies (eV) of singlet excited states with the TZVP basis set
from the CASPT2/TZVP results®.

RPA(D) SOPPA SOPPA(SCS-MP2) SOPPA(SOS-MP2) SOPPA(CCSD)

CountP 139 139 139 139 139
Mean 0.03 -0.28 -0.46 -0.55 -0.37
Abs. Mean 0.31 0.38 0.53 0.61 0.46
Std. Dev. 0.42 0.34 0.35 0.36 0.35
Maximum (+) 1.52 0.88 0.76 0.70 0.87
Maximum (—) 0.62 1.17 1.33 1.42 1.22

a TZVP results from Refs. [1].
b Total number of considered states.
Table 2. Deviations in the vertical excitation energies (eV) of

singlet excited states with the aug-cc-pVTZ basis set from the
CASPT?2 set of results®.

RPA(D) SOPPA SOPPA(CCSD)

Count® 117 117 117
Mean -0.07 -0.37 -0.49
Abs. Mean 0.41 0.47 0.58
Std. Dev. 0.55 0.37 0.39
Maximum (+) 2.59 1.52 1.44
Maximum (—) 1.43 1.08 1.14

& Results from Ref.[2].

b Total number of considered states.
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Figure 3. Correlation plots for the vertical excitation energies (eV) of singlet excited states with the
aug-cc-pVTZ basis set: RPA(D), SOPPA and SOPPA(CCSD) vs. CASPT?2 results.

150 % 150 % 150 %
RPA(D) SOPPA SOPPA(CCSD)
140 % 140 % 140 %
130 % 130 % 130 %
120 % 120 % 120 %
110 % 110 % 110 %
— f 1] I ] ' EEEEEE I_I—c—p—. == ; : il } ] .
-1.2-0.8-0.4 0.0 0.4 0.8 1.2 -1.2-0.8-04 0.0 04 0.8 1.2 -1.2-0.8-04 0.0 0.4 0.8 1.2

Figure 4. Histograms (in %) of the deviations between RPA(D), SOPPA, SOPPA(CCSD) and CASPT2
vertical excitation energies (eV) of singlet excited states calculated with the aug-cc-pV'TZ basis set.
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