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The structure of disordered systems and its implication
in their dynamics is far to be understood. In the case of
the liquid phase, for example, it was believed that the
structure had no effect on the dramatic slowing down of
molecules giving rise to a glass. Actually the opinion
that liquids can not be described only by their density,
but also by an order parameter characterizing their short
range order is growing. In this work we present a way to
quantify the short range order of molecules in disordered
systems by means of angular bivariate analysis.

The positional order is determined defining an axis sys-
tem having into account the molecular symmetry and
studying the probability distribution function of the az-
imuthal and equatorial angles for the centers of mass
of the neighboring molecules(an example can be seen
in the figure). On what concerns the orientational or-
der it depends on molecular position. To have this de-
pendence into account we study separately the relative
orientation of two molecules as a function of their po-
sition. We present three examples where the aforemen-
tioned method has been successfully used.

The first example is devoted to the effect of dipolar
moment in the molecular ordering of quasitetrahedral
molecules. Choosing CCl4 as a reference1 molecule de-
void of dipolar moment. We disentangle the effect of the
electrostatic interaction on CCl3Br and CCl2Br2. The
second example concerns the structure of the high and
low temperature liquids for trans-dichloroethylene2. In
this case, in order to study the differences in the molec-
ular ordering it was necessary to study separately the ef-
fect of two configurations in the molecular coordination

number of molecules. Finally we account for the crucial
role of conformational disorder on the interplay between
inter- and intramolecular structure. To highlight such a
case, we will show recent results on a Freon derivative
with two conformers3, trans, devoid of dipolar moment,
and gauche, with a dipolar moment of 0.26 D .

FIG. 1. Bivariate probability P(cosθ,φ) of finding a first
neighbour molecule around a reference one
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