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In this paper we discuss recent experiments in which we
have applied the newly developed technique of optical time of
flight (OTOF) spectroscopy to detailed studies of energy parti-
tioning in photodissociation processes. In these experiments
we combine the unique features of laser induced fluorescence
{(LIF) with TOF measurements to provide a state selective, time
resolved, and highly sensitive probe of the recoil energy
content of photofragments produced via either single or multiple
quantum dissociation processes,

The principal components of the experimental arrangement
consist of (1) a photolytic source; (2) a N, laser pumped dye
laser diagnastic probe; (3) a fluorescence chamber containing
a small concentration of the species to be dissociated and
equipped with a sensitive photomultiplier tube detector;

(4) a signal acquisiticen/data processing system. The photolytic
source can be either a high power, pulsed ir laser (typically

a CO, TEA laser) for multiple quantum dissociation experiments,
or a pulsed rare gas excimer laser operating in the UV for
studies of single quantum dissociation processes. The dye laser
is constructed in a basic, grating-tuned oscillator/amplifier
configuration which is easily adapted for operation at band-

widths of A1 GHz using intracavity, pressure-tuned etalons.
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In this work, the photolysis and probe laser beams are
spatially separated, at a fixed distance, and the intensity
of LIF produced by spatially selected photofragments which
encounter the probe laser beam at a given delay between the
rhotolysis and probe lasers is measured. By varying the delay,
the TOF spectrum for the particular fragment states probed
by the dye laser is obtained from which the recoil energy
spectrum in the center of mass reference frame can be deconvo-
luted using Fourier transform techniques.

In the present bulk gas type experiments only a small
fraction of the isotropically scattered photofragments are
selected for analysis, and the resultant, weak LIF intensities
must be acquired and processed using photon counting techniques.
A second generation fluorescence chamber, now under construc-
tion, will incorporate molecular beam techniques to improve
signal intensities as well as provide information for the
angular distribution of receciling frcgments.

Using the bulk gas arrangement, we have examined fragment
energy recoil spectra for two distinct types of multiple
quantum dissociation processes in intense infrared fields.

In one of these processes, we have monitored the C, molecule
produced in the aswu state via sequential multiple photon
dissociations for various polyatomic parent molecules. In the
other process we have monitored the NH, molecule produced in the
i(zBl) state as the primary photofragment of the lowest energy
dissociation channel for the N2H4 parent molecule. The recoil
spectra for these fragments are compared and discussed in terms
of the essential features of energy partitioning which have been

observed in representative single quantum disscociation processes.



