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A new method for determining rate coefficients without using analytical solution of
rate equations
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The rate of each step in a multistep reaction cannot be determined by the method
described in the textbooks of physical chemistry. The principal investigator has developed and
established a new and simple method for Kinetic analysis without solving rate equations. The new method
of analysis has made it possible to determine the rate coefficients for reaction and quenching of
electronicallﬁ excited atoms and for multistep relaxation of vibrationally excited molecules. In
addition, we have derived a general rule of vibrational energy transfer and found that the vibrational
excitation of reactants is effective in enhancing chemical reactions. The findings of this research show
that the new method of kinetic analysis is valuable and used for various purposes for the studies on
chemical kinetics and dynamics.
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