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Chemical bond & deviation

* Direction of the chemical bond = direction of
the greatest change In the molecule’s energy
(Fig. 1, 2).

* Deviation angle = the angle between the
segment connecting atoms and the direction
of the chemical bond [1] (Flg 1, A) Figure 1 Chemical bond deviation angle A

* Can be examined via classical 3N matrix N o0 i}
method, e.g. [2], and ab Initio methods, e,g. / \
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+ ClO, molecule ‘ A
\=eEy

» Hartree-Fock and DFT calculations with E”’ J/ -

Orca 5.0 software [4] 240 300

 Table 1 summarizes the data obtained

Figure 2 Example deviation loop in polar
coordinates
Results

* Deviation 1s present in C1O, molecule. “

RI BP86 def2-TZVP def2/} 0.6

 The average angle of deviation calculated B3LYP DEF2-SVP 0.7
1s 0.7 B3LYP D3BJ def2-TZVP 0.8

B3LYP D4 def2-TZVP 0.8
e The value 1s consistent with other similar RHE def2-TZVP 0.8

cases (e.g. 1.09° for SO, molecule, or
0.589° for the H,Te. []

Table 1 Deviation angles obtained with different methods

References:

1. Bilyu M.U., Okhrimenko B.A // Ukrainian Journal of Physics. 1999. vol. 44. Ne3. P. 326.
2. Komyshan P.N., Okhrimenko B.A., Yablochkova K.S.// Ukrainian Journal of Physics. 2014. Vol. 59(1). P.9
3. Danylo, R.1, Okhrimenko B.A., Yablochkova K.S. // Photonic and Phononic Properties of Engineered Nanostructures V. 2015. Vol.9371 P.199

4. Neese, F. // Wiley Interdisciplinary Reviews: Computational Molecular Science. 2022. 12(5), e1606.



