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The relaxation process among the internal modes, and the dissociation of molecular nitrogen are numerically
analyzed using the state-to-state transition rates in the very high-temperature range. In order to obtain the
rotational state-to-state rates at high temperatures, the quasi-classical trajectory (QCT) calculation of the
bimolecular collision is done using the empirical intermolecular potential and the RKR internuclear potential.
Calculated transition rates are found to be smaller than those calculated by the existing formulae, especially in
the transitions where a large quantum jump occurs. Using the QCT transition rates, the rotational relaxation
behind the strong shock wave is calculated to be in better agreement with the experimental results.
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Fig.1 Rotational relaxation of heat-bath problem

(V =11.9 km/s, vibrational relaxation neglected).
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Fig.2 Schematics of bimolecular collision geometry.
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Fig.7 Comparison of QCT rates with Rahn’s model.



