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The performance of computations and lase diagnostic methods enable
us to see the reaction dynamics precisely. Our research group aims to
understand the macroscopic phenomena such as ignition and flame
propagation in internal combustion engines by using the microscopic
information of atoms and molecules with the aid of chemical kinetics
modeling. We are trying to develop the reaction mechanisms of
hydrocarbon fuels which quantitively predict the combustion behaviors
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in internal combustion engines. By using these reaction mechanisms, we will propose the innovative combustion
technology with the collaboration of other research group at university and automobile company all over the world.
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Based on the quantum chemical method, transition state theory, and RRKM/master equation analysis, we have elucidated

the autoignition, flame propagation, and NOx and soot formation mechanism during the combustion of hydrocarbon fuels.
We are also developing a chemical kinetics model which quantitively predict the ignition timing, flame propagation speed,

formation of NOx and soot in internal combustion engines.
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We are trying to propose a new fuel for high efficiency combustion in gasoline engines with the aid of chemical kinetics

model and engine simulations.
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