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In this paper, experiments will be described in which elementary gas phase processes
are studied using various forms of laser kinetic spectroscopy. The generality of the te-
chniques will be discussed, and specific examples will be used in order to punctuate the
discussion.

With pulsed lasers, it is possible to prepare large concentrations of free radicals in a
few ns (using UV photolysis) on 100’s of ns (using IR photolysis).. These species can be
monitored using laser induced fluorescence (LIF), and the time evolution of the free radic-
al of interest can be obtained straightforwardly. Products can be monitored by LIF, and
also chemiluminescence when products are electronically excited. Spectra can be taken
with an optical multielement array which has the ability to take an entire spectrum on
a single shot.

Our experimental results on the chemistry of molecular carbon will be reviewed,
as these results were all obtained using the above experimental arrangement. We have
been able to unravel the detailed, state selective chemistry of gas phase C, (X13;*), C,
(a®I1,), and C; (X1Z;*), and these experiments will be discussed in detail. We show
that (a) C, (X'2;*) and G, (a®1,) react quite differently in general even though they
are separated by only 610 cm™, (b) C; (X'3*) is very unreactive at low temperatures,
and (c) the specificity of the entrance channel is preserved as selective electronic excitation
in products.
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