Supplementary information: The effect of complex optimal orbitals on
atomization energies with the Perdew—Zunger self-interaction correction to
density functional theory
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The scatter plots for the atomization energy errors for the 10 functionals studied in the present work are shown in Figures 1
— 36. In each figure, the division of the molecules into classes (A), (B), (C), and (D) has been illustrated with a vertical dashed
black line. The plots also show vertical, solid blue lines illustrating the mean error p in each class, as well as two vertical dashed,
blue lines illustrating ;1 — o and pu + o where o is the root mean square deviation within the class. The x axes show the name of
the molecule in the W4-11 database.
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Figure 1: LDA KS-DFT results.
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Figure 2: LDA PZ-RSIC results.
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LDA PZ-SIC results.

Figure 3
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Figure 4: PW91 KS-DFT results.
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Figure 5: PW91 PZ-RSIC results.
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Figure 6: PW91 PZ-SIC results.
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Figure 7: PBE KS-DFT results.
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Figure 8: PBE PZ-RSIC results.
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Figure 11: PBEsol PZ-RSIC results.
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PBEsol PZ-SIC results.

Figure 12
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Figure 13: TPSS KS-DFT results.
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Figure 14: TPSS PZ-RSIC results.
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TPSS PZ-SIC results.

Figure 15
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BLYP KS-DFT results.

Figure 16
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Figure 19: PBEO KS-DFT results.
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Figure 20: PBEO PZ-RSIC results.

11



“aq
uoly
N

jre
ytu

mMmU
34

wﬂn

opAtyepreleoe

o

Ll

uq

qu

Py

Ty

[oueyje

ouadoad

Cqup

o
wgdmm:a

9
q
ﬁo
s
L

%m
Fyre

o

o

00®

0o % %0

o
)
)

oo

210

uuuy
ouoy—j
jouq
ouoy
ooy
ors
qlu
uoou
yss
QURIIXOIP
qlu—o
Tqfu—_y
woy
QUAIIXO
0oy
ouy
301
PEyu
[ex0A[3
DTULIOf
ouojey
qooy—o
qooq—9
39
00%y
oriaoe
qu Cyo
2 ey
fyre
oUreIIx0
‘39
oue[[e
ouddoxd
P
oy
Tyqulyo
Tu
?E@ﬁoa
m: €

3 mo
37y’
sfq
w:wml D)
: )

% is

el

9y s
Q?E\ o
fryq

qre

q

Molecule

PBEO PZ-SIC results.

Figure 21
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Figure 23
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Figure 27: wB97X PZ-SIC results.
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Figure 30: TPSSh PZ-SIC results.
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Figure 31: LRC-wPBE KS-DFT results.
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Figure 32: LRC-wPBE PZ-RSIC results.
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LRC-wPBE PZ-SIC results.

Figure 33
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Figure 34
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Figure 36: LRC-wPBEh PZ-SIC results.
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