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Physical properties of a large class of systems ranging from noble gases to polymers
and rubber are primarily determined by entropy, while the internal energy plays a
minor role. Such systems can be conveniently modeled and numerically studied using
"hard" (i.e., "infinity-or-zero") potentials, such as hard sphere repulsive interactions,
or inextensible ("tether") bonds [1] which limit the distance between the bonded
monomers, but have zero energy at all permitted distances.
The knowledge of elastic constants is very important for understanding the behavior
of entropy-dominated systems. Computational methods for determination of the
elastic constants in such systems are broadly classified into "strain" methods and
"fluctuation" methods. In the former, the elastic constants are extracted from stress-
strain relations, while in the latter they are determined from measurements of stress
fluctuations. The fluctuation technique usually enables more accurate and well-
controlled determination of the elastic constants since in this method the elastic
constants are computed directedly from simulations of the unstrained system with
no need to deform the simulation cell and perform numerical differentiations.
For central forces systems, the original "fluctuation" formalism [2] can be applied
provided the pair potential is twice differentiable. We have extended this formalism
to apply to hard-spheres-and-tether models in which this requirement is not fulfilled.
We found that for such models the components of the tensor of elastic constants
can be related to (two-, three- and four-point) probability densities of contacts
between hard spheres and stretched bonds. We have tested our formalism on simple
"phantom networks" and three-dimensional hard spheres systems [3].
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