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Relaxation mechanism of isotope selective vibrational excitation
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Vibrational relaxation rate of CCIF2CHCly gas excited by TEA COQ2 laser in the presence of

various addition gases was measured by thermal lensing (TL) technique.l The collision efficiency

was calculated (o be the order of 10-2-10-3. The vibrational relaxation rate was higher for large

molecules, implying that off-resonant vibrational energy transfer is playing a role in the relaxation

process. The relaxalion was fast for high [luence irradiation, indicating that the relaxation in a

quasi-conlinuum region is laster than a discrete region. By comparing the present results with the

product yield measurement 2 it is revealed that a small difference in vibrational relaxation rate of a

reactant molecule results in a signilicant difference in the reaction rale,
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Fig. 1. Experimental setup.
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Fig. 2. Rate constant of heat production as a function of
addition gas pressure. The sample gas pressure was 4
Torr. The buffer gas is (a) sample gas itself (in this case
the sample gas pressure is nol necessarnily 4 Torr), (b) He,
(¢} CFq, and {d) CFRCDBrCL The fluence of the

excilation Jaser pulse was 1.0 Jem-2 or 0.4 Jem-2,

Table 3. Comparison of rate and energy paraneters.
{EY0: ensemble averaged excitation level, (AF): average
energy translerred to the translational degrees of lreedom

by a single collision, &keoll: collision efficiency.

addition gas flucnce (£, Kk,  {AE)
Jem?2  oml x10-3  emrl
CCIFFCIICIp 1.0 12300 8.7 167
0.4 5000 38 19
CF3CDBrCl 1.0 12300 53 65
0.4 5000 25 13
Cliy 1.0 12300 34 42
0.4 5000 28 14
He 1.0 12300 3.0 37
0.4 5000 23 12
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Fig. 3. The rate constant of the heat production as a
fMction of collision frequency between sample
molecules and addition gas molecules. The (Tuence of the
excitation faser pulse was (a) 1.0 JomZ and (b) 0.4

Jem-2,
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