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Abstract
Laser-induced spark ignition is being developed to achieve super lean-burn
in internal combustion engines. Hot gas regions to be instantly extinct, i.e.,
third lobe, are formed in the laser-induced spark ignition. Controlling the
formation or extinction of the third lobe leads to a high ignition performance,
consequently resulting in a high thermal efficiency. This is because the
extinction is comparable to the energy loss. The physics, however, are still

not well understood. This work then aims to investigate the mechanism of
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the formation and extinction of the third lobe via experiment and
computational analysis. A technique of controlling the third lobe is developed
via the findings from this study, which can contribute to the solutions of

environmental issues and energy ones through the super lean-burn.
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Fig. 2 Direct image of a third lobe. Fig. 3 Flow distribution around a third lobe.
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