


1.0 INTRODUCTION

Since the turn of the century, statistics has played an important role in understanding
the nature of physics. More recently, statistics has played and is playing an increasingly
significant role in the understanding and interpretation of large system behavior. This
includes the areas of risk assessment, reliability, survivability and vulnerability assessment to
name a few. However, in general, statistics has not played a very significant role in areas of
technology concerned with the interactions of classical waves with large systems. For these
technologies, the major emphasis has been in developing large deterministic numerical codes
and large test facilities primarily for the purpose of simulating "worst case" events. As the
environments and systems of concern become more complex and/or susceptible, this approach
becomes less and less viable. It is not to be implied that these deterministic approaches are
without merit. The implication is there exists a general class of problems too complex to
address deterministically, i.e., the number of model variations is too large to even consider
generating the statistical models using ~.10nte Carlo techniques. One such problem, the
characterization of electromagnetic fields in electrically large, complex cavities is addressed in
this paper. This problem, of course, is not the only one of concern [1]. However, it
potentially could provide a starting point for addressing the complete set of problems.

In principle, the instantaneous variations of classical EM fields in any cavity can be
followed in detail, i.e., analyzed deterministically, no matter how intricate the boundary
conditions. This is also true for particles in a cavity (box) whose motion is governed by
Newtonian mechanics. However, no one attempts to determine the instantaneous position and
momentum of each and/or every molecule in a gas. Experience has shown that many of the
important questions associated with the motion of gas can be adequately addressed and
answered using statistical techniques without a detailed knowledge of the motion of the
individual molecules. .

Statistics has many faces and it is important to recognize that all statistical problems
are not equivalent. For example, randomly drawing colored balls from a box is not equivalent
to the "random motion" experienced by molecules in a box. No fundamental laws of nature
govern the distribution of the balls in the box, i.e., the distribution is not constrained by the
laws of physics. The distribution of colors, for example, can be any pre-determined function.
The distribution functions themselves can be visualized as being random and their number is,
in principle, unbounded. On the other hand, the motion of the molecules must obey
Newtonian mechanics, no matter how "randomized" this motion may be. This establishes
constraints on the statistical models. They must be compatible with the laws of physics and
the results of model predictions must not violate these laws. As a consequence, only a few






























































































































































