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1. Extended Abstract 
 
Emissions from modern electronic circuitry are inherently complex and necessarily statistically characterized. The goal in this 
work is to characterise such emissions as they operate in a realistic environment. When the surrounding environment is 
electromagnetically large, or complex, the problem of simulating such emissions is further compounded by the intractability 
of full EM wave modeling: at high enough frequencies, approximate methods based on ray tracing may be the only feasible 
approach. In this paper, we present a statistical description of fluctuations in the high-frequency response of complex or ray-
chaotic cavities to such stochastic sources. It is based on a method proposed in [1], which exploits information available as a 
byproduct of ray-tracing simulations to predict in addition to the averaged intensity that is typically obtained directly from ray 
tracing, higher moments which characterize fluctuations about the mean response. This paper extends that approach to 
provide full statistical distributions of the intensity when damping is moderate and under assumptions that multiple 
reflections in the surrounding environment are sufficiently randomizing. 
 
The vehicle appropriate to describing radiation from complex, stochastic EM sources is the two-point spatial correlation 
function [2-5]. Two-probe measurements of the near-field correlation function have been demonstrated to provide an 
effective means of quantifying emission from PCB’s, for example [5]. By measuring the full correlation function rather than 
the intensity alone, directional information is gathered which allows explicit propagation into the far-field of the source, and 
eventually by methods such as those outlined in this paper, into a reverberant field characterized by multiple reflections in the 
surrounding environment. It has been found that by transforming the correlation function to a Wigner distribution function 
(WDF) a detailed and explicit connection can be made with ray-tracing methods [1,4]. In multi-reflecting environments, 
phase-space densities propagated by ray-tracing methods (such as the Dynamical Energy Analysis (DEA) and Discrete Flow 
Mapping (DFM) methods) provide the averaged response directly [6,7]. The proposal in [1] and in this paper is to further 
exploit information gained as part of such propagation of phase-space densities to calculate higher moments of the response 
intensity and therefore to gain further information about variance and fluctuation, as a post-processing, bootstrapping step.  
 
In particular, it is demonstrated in this paper that the calculation of variance set out for simple quantum map problems in [1] 
can be applied explicitly to cavity problems and extended to provide descriptions of the probability distributions themselves, 
under appropriate assumptions regarding the degree of damping and ergodicity of the ray dynamics. The ultimate goal of this 
programme is to provide a full description of intensity statistics that accounts for variation in the local mean response in 
different parts of the structure. To this end we also discuss the case where radiated emissions leak to secondary, coupled 
cavities. In the case where each cavity is individually chaotic, we can then provide a description of the intensity distributions 
within each part, taking account of the lower intensities in cavities that are more weakly coupled to the cavity containing the 
source. 
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