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Abstract

A new three-dimensional plotting program writtenin FORTRAN
is described, which allows an easy visualization of computed
electronic densities as well as the corresponding contour levels.
Particular emphasis has been placed on (i) the development of
new graphical algorithms which allow a smooth' plot even for
sharp function peaks and (ii) the simplicity of program operation
which makes it very easy to use. As an example, the = molecular
orbital of ethylene is represented.

Quantum chemistry has become nowadays an useful
tool frequently used by both organic and inorganic
chemists. However, interpreting the results provided
by the computer programs is generally not an easy task,
especially when one needs representing the symmetry
properties and spatial shape of a given molecular
orbital. As applications for which such a representation
is particularly useful, let us mention discussions in-
volving the Woodward-Hoffmann rules [1] or com-
parisons between theoretical and experimental elec-
tronic densities [2]. It is thus of great interest of devel-
oping programming packages allowing a three-dimen-
sional visualization of molecular orbitals and electronic
densities on a graphic output unit such as a display
terminal or a graphic plotter.

Some authors have previously reported three dimen-
sional plotting programs for atomic [3] and molecular
[4, 5] orbitals. However, we found it worthwile to devel-
op our own program in an attempt of improving the
quality of the plotting procedures. Furthermore these
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existing programs are not easily available on other
installations since the first one [3] is not written in
FORTRAN and the other ones [4,5] have not been
submitted to a program exchange organization. For
these reasons the program presented here is versatile
and should be easily adapted on other installations.
Moreover it has been designed in such a way as to
minimize the effort of the user in preparing the input
data.

Program description

The program produces three-dimensional perspective
plots of any molecular orbital ¥, (x,y,z) or its corre-
sponding electronic density function |y;(x,y,z)|? pro-
vided one has obtained previously by some theoretical
model an analytic expression for ;. In such repre-
sentations, the value of the function at any point on an
arbitrary plane defined by the user is plotted perpendic-
ular to that point, producing thus a relief map of the
molecular orbital or electronic density. In addition,
the program is able to plot the corresponding contour
levels in that plane. The function ¥, is defined in a
FORTRAN subroutine written by the user. The choice
of the definition plane, viewing angle and technical
plotting details is straightforward.

The general technique used in the three-dimensional
plotting algorithms is known as axonometry [6] and
special care is devoted to the treatment of hidden lines.
A new algorithm [6] has been developed in order to
obtain for each curve a variable plotting step which
depends on the slope of the curve. This technique
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