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Rotational-Translational Relaxation of Molecules and Transla-
tional Relaxation of Binary Gas Mixtures in Freejet Expansions

By
Norio TAKAHASHI, Tomio MORIYA and Koji TESHIMA

Abstract: Frozen translational temperatures in freejet expansions
of pure CO, CH,, D, and He- Ar, Ar- Ne gas mixtures have
been measured by a molecular beam time-of-flight method. The
rotational-translational relaxations for molecules have been in-
vestigated against the previous theory and the discrepancy bet-
ween the theoretical and the experimental frozen translational
temperatures becomes larger with increasing the rotational relaxa-
tion collision number for a molecule. On the other hand, the
frozen temperatures for the binary gas mixture have been com-
pared with the previous theories, i.e., the sudden freeze theory,
the moment method and the Monte Carlo method. The frozen
temperature for a heavy species is shown to be 2 -3 times larger
than that of a light species, which is not in agreement with the
moment method. However, these experimental results are in good
agreement with the sudden freeze theory and qualitatively with
the Monte Carlo method. This suggests that the frozen tempe-
rature for each species is sensitive to the collision interaction
model.
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