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Figure 1. (a) Radial function, R(r), for 1s atomic orbital in
hydrogen atom presented as an Excel graph, constructed as
described in the text. (b) Its radial distribution function, D(r).
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Figure 2. (a) 3D-contour representation of amplitude of 1o,
bonding orbital in H, in a plane containing two nuclei at an

interatomic distance of 2 au (b) 10, antibonding orbital.
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Figure 3. (a) 3D-contour representation of amplitude of 3o,
bonding orbital in H," in a plane containing two nuclei at an

interatomic distance of 2 au (b) 30, antibonding orbital.
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Figure 4. Schematic representation of composition of 30,

antibonding orbital adopted in a lot of textbooks.

Figure 5. (a) 3D-contour representation of amplitude of
an sp hybrid orbital in carbon. (b) Its ordinary contour

representation.
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Figure 6. (a) 3D-contour representation of amplitude of two
sp hybrid orbitals in carbon. (b) 3D-contour representation
of electron density of two sp hybrid orbitals in carbon. (c)

Ordinary contour representation of Figure 6b.
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Figure 7. (a) Schematic representation of sp hybrid orbital
adopted in a lot of textbooks. (b) sp> hybrid orbital.
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Figure 8. 3D-contour representation of electron density of

three sp” hybrid orbitals in carbon.
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Figure 9. Overlap of three sp” hybrid orbitals.
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Practice in Graphing Molecular-Orbitals

by Using Microsoft Excel
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We present some practical studies of drawing the graphs of the radial functions and the distribution functions

for the hydrogen-like atom and of drawing the three-dimensional contour plots of H," molecular-orbitals

and hybrid orbitals by using Microsoft Excel in university courses. Some of the three-dimensional contour

representations thus obtained are not consistent with figures given in various textbooks of quantum chemistry, and

the usual explanations are liable to cause misunderstandings.

Keywords: Radial Function, Radial Distribution Function, Molecular Orbital, Hybrid Orbital, Three-Dimensional

Contour Representation, Microsoft Excel
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