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We have developed a simple kinetic analysis, called integrated-profiles method
(IPM)I, to determine the rate coefficients for multistep reactions. A linear analysis can
be made for obtaining the rate coefficients of level-to-level relaxation in vibrational
cascade.

In the present study, we have measured the rate coefficients for vibrational energy
transfer from OZ(X3Z; ,v=6-13)to O,. Vibrationally excited 02(X3Z; ,v="06—
14) was generated in the UV laser flash photolysis of O and single vibrational level
was detected via laser-induced fluorescence (LIF) in the B 3 z, -X3 X, system. To
record the time-profiles of the LIF intensities of vibrational levels, the wavelength of
the probe laser was tuned to a rotational line, and time delays between the photolysis
and probe laser were automatically scanned with a pulse delay controller.

Fig. 1 shows the recorded time-profiles of the LIF intensities of the levels v =10
and 11 in the presence of O,. The profiles have been analyzed using IPM as shown in
Fig. 2. The parameters x(¢) and y(¢) are derived from the integrals of the signal
intensities. The slope of the linear regression analysis (the gray line of Fig. 2) gives
the pseudo-first-order decay rate coefficient of the level v=10. The bimolecular
vibrational relaxation rate coefficient has been obtained from [O,]-dependence of the
pseudo-first-order decay rates. The rate coefficient of relaxation of O,(v = 10) by O,
is [9.4 + 0.8(20)] x 107 cm® molecule™ s7!.  We also have determined the relaxation
rate coefficients of other levels (6 < v < 13) and found that the relaxation is mainly

governed by single-quantum change (Av = 1).
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Fig. 1 Time-profiles of LIF. Fig. 2 Plot of the IPM.

P, 1ai(Ar) = 50 Torr, P(O,) = 5 Torr
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