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Table S1. Computed static first hyperpolarizability values (x 10% a.u.) for systems 1, 2,
3, and 4 at different levels of theory

Chem.
Model Methods Bzzz Bzyy Pz
No.

1 B3LYP 0.04 0.04 08
PBEO 0.04 0.04 08
mPWIPW1 0.04 0.04 0.08
B3P86 0.04 0.04 08
B3PWO1 0.05 0.03 0.08
O3LYP 0.04 0.04 08
2 B3LYP 0.13 0.32 0.45
PBEO 0.13 032 045
mPWI1PW1 0.12 0.29 041
B3P86 0.13 032 045
B3PWO1 0.13 032 045
O3LYP 0.13 036 (49

3 B3LYP 2.03 11.94 1397
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PBEO 1.92 1095 1287
mPWIPW1 1.88 10.72 12.6
B3P86 2.04 11.98  14.02
B3PWI1 2.05 12.03  14.08
O3LYP 2.32 14.58 16.9
4 B3LYP 7.10 4251 4961
PBEO 6.35 36.65 43
mPWIPW1 6.24 35.76 42
B3P86 7.15 42.82 4997
B3PWO1 7.15 4293 5008
O3LYP 9.07 59.67 6874

Table S2. All the ten first hyperpolarizability tensor components (x 10% a.u.) of all the
studied systems as produced by Polar = Enonly” keyword by GAUSSIAN calculations

Bx By Bz
Bxxx Bxyy szz Byyy Byzz Bxxy Bxxz Bzzz Bzyy
Sys. Set-1

0.00 0.00 0.00  0.00 0.00  0.00 0.01  0.04 0.04
0.00 0.00 0.00 0.00 0.00  0.00 0.01  0.13 0.31
0.00 0.00 0.02  0.00 0.00  0.00 0.09  2.03 11.94
0.00 0.00 0.07 0.06 0.00  0.00 0.15  7.09  42.51
Set-I1
3A 0.00 0.00 0.00 0.00 0.00  0.00 0.00 -0.85 -27.12
3N 0.00 0.00 001 001 000  0.00 -034 -1.15 -33.01
4A 0.00 0.00 0.03 -0.06 000  0.00 -0.06 -192  -60.37
4N 0.00 0.00 -0.04 -20.14> -14.03° 0.00 -047 -15.77 -261.14

AW N =

% Sign conventions for tensor components of f3. are reversed according to the signs of
Au, which are the only factors in two-level expression to determine the sign of tensor
components. ” The nonzero components of system 4N are neglected because our major
focus in present investigation is on diagonal (B,,,) and off-diagonal (Bxyy) components
of first hyperpolarizability (fz) along the z-axis.
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Para-Nitroaniline (PNA) Cationic diquat-based NLO-phore (DQ?")

Figure S1. Structures of reference systems at B3LYP/6-311G* level of theory
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Table S3. Oftf-diagonal (f,yy) and diagonal (B,,,) components of 8, calculated by the

two-level expression (Eq. 3) with full set of their parameters (all units are in a. u.)

Off-diagonal (fyy)

Systems  Transitions Ap, AE py° Pryy
1 So—S; 0.79 0.1879 0.342 16
2 So—S; 0.77 0.1554 1.413 382
3 So—S, 2.49 0.1020 3.463 17215
4 So—S; 5.06 0.0876 4.357 75085
3A So—S, -0.5 0.0578 5.047 -22868
3N So—S, -0.33 0.0501 6.585 -34270
4A So—S; -0.48 0.0480 8.015 -80439
4N So—S, -1.4 0.0520 8.719 -235817

Diagonal (Bzzz)

Systems Tramsition Ap, AE n,’ P
1 So—S; 0.79 0.1747 0.671 70
2 Sy—>S, 077  0.1503 0.35 25
3 So—S, 2.49 0.1115 1.331 2129
4 So—S, 5.06 0.0923 1.586 8968
3A Sy—>S,  -05 00667 1283 21110
3N So—S, -0.33 0.0647 2.01 -1910
4A So—S, -0.48 0.0630 2.103 -3214

4N So—S, 14 0.0520 2.27 -15984




