Infrared multiphoton dissociation of methanol
Zhang Yunwu, Yu Shugin, Xin Jixing, Ma xingsiao
(China University of Science and Technology, Hefei)

In this paper the experiment of IR multiphoton dissociation for CH;OH was reported,
which was carried out with focused irradiation of oscillation line in 9.6um band from
tunable TEA CO, laser. The authors have observed the relation between dissociation
rate and pulse number, pulse energy, initial pressure of methanol vapor and spectral line
frequecy. 3 '

Principal results of the experiment are as follows.

1. All the dissociation rates are approximately proportional to the pulse numbers
under irradiation at three different laser frequences (1033.48 cm™, 1037.44 cm™1, 1037.28

cm™1). The disociation rate coefficient C=—% In (p/p,) slightly decreases with n incre-

asing and is different for respective frequency. General order of magnitude for c is
about 10~%. per pulse.

2. The dissociation rates are proportional to the three-second power of pulse energy.
Because an irradiation power density at focal spot is much more than the threshold power
density in our experiment, it is satisfactory that—In (p/p,) is proportional to E3/2. This
situation is the same as in SFg system.

3. The dissociation rates increase linearly with initial pressure. In our experim-
ental pressure range the result that the dissociation rate increases with rising of the initial
pressure P, shows that the collisions considerably contribute to the dissociation. There
maybe two kinds' of typical machanism with which collisions effect on the dissociation:
Collision reduced “‘throat” effect and V-V energy transfer.

4. The curve of dissociation rate with frequency is similar to that of linear absorption
spectrum, but relative change of the former is weaker than the latter.
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