
FOREWORD 

The statistical mechanical treatment of liquids has, for many years, 
posed an intriguing challenge. The perfect gas is characterized by 
complete independence of its molecular constituents. Its properties are 
readily computable from the average random behavior of single isolated 
molecules. The behavior of a real, therefore imperfect, gas, can be 
formulated by a perturbation on the simplified model of the perfect gas. 
The perfect crystal, at the other extreme, has similar simplifying charac-
teristics. The motion of the molecules is limited to very low amplitude 
excursions from the regular periodic array of the lattice sites. The 
simplification of assuming the potential to have only quadratic terms in 
the displacements leads to a model of independent oscillations along the 
coordinates of the normal modes. The properties of a real crystal follow 
well from perturbations on this simplified model. 

The liquid has no such simple model as basis. Nature has separated it 
from both gas and crystal by first order phase transitions that to the 
theoretician mean singularities in the functions representing the proper-
ties. No really satisfactory results are obtainable by starting with a model 
that is crystalline in nature or one that is gaseous, although both show 
some features resembling reality. Neighboring molecules are too closely 
arranged in three-dimensional proximity to permit convergence of a 
development based on considerations of the interactions of small 
numbers at a time. The structure is too disorderly and random to let 
itself be realistically symbolized by disorder in a geometric lattice. 

There have, nevertheless, been significant advances made in the 
statistical mechanics of simple liquids. These advances have usually 
stemmed from techniques of the highest generality, applicable, in 
principle, to systems of great complexity. They have, however, usually 
been methods that present such great numerical difficulty that even for 
the simplest liquids it is necessary to introduce approximations of doubt-
ful validity before numerical comparisons with experimental data are 
possible. 

The experimental information with which these results could be 
compared have been largely nonexistent or at least difficult to find. 
Whether this aided or hindered the imagination of the theoretician is 
always questionable. To the theoretical scientist it is always consoling 
to believe that any lack of agreement can be assigned to experimental 
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error. However, it has been the initiative of two theoreticians that has 
brought this present volume to fruition, a compendium of facts on the 
behavior of simple liquids. Much of the information is quite new, but in 
addition it has been available in such scattered sources that few scientists 
have had an adequate conception of how much was available, or of the 
connection between the different facets of knowledge. The collection of 
information of this kind in one place has long been a need, expressed 
frequently at the biannual Gordon Conferences on liquids. The compen-
dium will be of tremendous value to many. 
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