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Objective
Develop and apply finite-difference-time-domain numerical methods for modeling microwave propagation in a complex dielectric medium (human tissue).
Description
The marked contrast in dielectric properties between normal and malignant tissue at microwave frequencies, and the non-ionizing nature of the probing radiation make the use of microwave imaging systems an attractive proposition for diagnosing human breast cancer.  The overall project involves the development of a microwave scanning system together with numerical algorithms for the extraction of the source refractive index distribution from measurements of the complex wave-field (amplitude and phase) on the boundary.

The honours component of the work will be to numerically explore various probing modalities to investigate the feasibility of detecting, without recourse to iterative reconstruction methods, the presence or otherwise of abnormal tissue.  There may be the opportunity to compare the results of numerical simulations with experiments using the 2-D prototype scanner during the course of the work.
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