Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2020

Supplementary Information

Extending Conceptual DFT to include Additional Variables:

Oriented External Electric Field

Tom Clarys", Thijs Stuyver™ ™, Frank De Proft™”", Paul Geerlings”
T Research Group of General Chemistry (ALGC), Vrije Universiteit Brussel (VUB), Pleinlaan 2, B-1050

Brussels, Belgium

™ nstitute of Chemistry, The Hebrew University, Jerusalem, 91904, Israel

Table S1. The dihalogens: sensitivity of I, A, u and n for a perpendicular field (all values in a.u.).

ol/de 0A/d¢ ou/oe on/de
F, +0.016 +0.060 +0.038 -0.027
Cl, +0.047 +0.146 +0.112 -0.053
Br, +0.067 +0.166 +0.120 -0.046
I, +0.100 +0.200 +0.150 -0.046
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Figure S1. The dihalogens: energy vs electric field strength for a perpendicular field (all values in a.u.).
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Figure S2. (0p(r)/0¢) (polarization or induced density) plots for F,, Cl, and I, for a parallel field F, of

+0.02 a.u. (blue: positive contours; green blue: negative contours).
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Figure S3. (0p(r)/d¢) (polarization or induced density) plots for F,, Cl, and |, for a perpendicular field

of F,of +0.02 a.u. (blue: positive contours ; green blue : negative contours)
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Figure S4. Evolution of I, A, wand n as a function of € for a perpendicular field for F,, Br,, I,

0.60

0.55 4

0.50 4

0.45 4

0.40 4

0.35

0.30

0.300

0.008 0.012 0.016

Electric field (a.u.)

0.004

0.275 4

0.250 4

0.225 4

0.200 4

0.175 4

0.150 4

0.125 4

0.100

m— F2
— BI']

_|2

0.008  0.012
Electric field (a.u.)

0.004 0.016

Electron affinity (a.u.)

Hardness (a.u.)

0.100

0.075

0.050 -

0.025 -

0.000

—0.025 -

—0.050 -

=0.075 1

=0.100

Brs

0.300

0.008  0.012
Electric field (a.u.)

0.004

0.016

0.275

0.250 -

0.225 -

0.200

0.175 -

0.150 -

T -

0.125

0.100

0.008  0.012
Electric field (a.u.)

0.004

0.016




