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Energy transport in diffusion-wave fields is gradient-driven and therefore diffuse, yielding depth integrated
responses with poor axial resolution. Using matched-filter principles, we propose a methodology enabling these
parabolic diffusion-wave energy fields to exhibit energy localization akin to propagating hyperbolic wave fields.
This not only improves axial resolution but also allows for deconvolution of individual responses of superposed
axially discrete sources, opening a new field of depth-resolved subsurface thermal coherence tomography (TCT)
using diffusion waves [1]. Following the introduction of the TCT principle, the rest of the presentation will show
that thermal-wave techniques using either a chirped or a binary phase coded modulation can break through the
maximum detection depth/depth resolution limitations of lock-in thermography, and to introduce thermophysical
imaging examples exhibiting enhanced dynamic range and higher sensitivity. The verification is carried out through
several classic samples as well as detection of early caries in human teeth. An example will be presented which
shows how using TCT with binary phase coded excitation together with cross-correlation matched filtering instead
of the conventional lock-in thermography, can yield a significantly better contrast while detecting hidden
interproximal caries in human teeth.
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