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This study focuses on the phenomenon of smoldering combustion on thin solid
fuels. So far, several mathematical models have been proposed, but the complexity of the equations
and the high spatial dimensions have made mathematical analysis challenging. Consequently, no
practical models have been constructed, and the dynamics of smoldering wavefronts have not been
mathematically elucidated.

In this research, we have aimed to uncover the mathematical structure hidden behind the behavior of
smoldering wavefronts as they change over time. We have successfully derived a new mathematical
model, analyzed the instability of solutions with dynamical systems theory, and develo?ed a
high-speed, high-precision numerical scheme. Additionally, we fed the theoretical results from this
study back into experiments, contributing to the discovery of combustion wavefronts that exhibit
characteristic behaviors known as rotating waves.
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