
et aZ.,18*19 we have attempted to observe fluorescence 
from several trienes under isolated conditions. We report 
here the successful observation of the fluorescence excita- 
tion (FE) spectra of the Si state of hexatriene and ocatri- 
ene. The FE spectra, emission lifetimes, and relative emis- 
sion quantum yields for trienes and tetraenes allow some 
preliminary conjectures on the dynamics of the S, states in 
short, isolated polyenes. 
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hexa- The sample 
reservoir was maintained at room temperature, which gave 
sufficient vapor pressures of both trienes to observe FE 
spectra in a molecular beam. 

The excitation source was an excimer-pumped dye la- 
ser system. The frequency-doubled output of a rhodamine 
6G dye was used to excite the Sr states of the trienes. The 
frequency and time resolution was limited by the -0.3 
cm-’ band width and - 15 ns pulse width of the laser. 
The data were acquired for 10 laser shots for each fre- 
quency interval of -0.3 cm - ‘. The dye laser wavelength 
was calibrated against the optogalvanic spectrum of neon. 
The laser and molecular beams crossed 15 mm from the 
nozzle orifice. The laser beam was gently focused so as to 
maximize the signal without saturating the transitions. The 
fluorescence was collected by an f/l quartz lens and de- 
tected by a PMT tube. The signal was gated and integrated 
with a boxcar and then passed to a microcomputer along 
with a monitor of the laser intensity for normalization and 
signal averaging. Fluorescence decays traces were recorded 
and averaged 200 times using a digital oscilloscope and 
transferred to a computer for analysis. 

The FE spectrum of isolated hexatriene is shown in 
Fig. 1. The positions and relative intensities of the peaks 
are given in Table I. Based on the assignment of the 
REMPI spectrum, the FE spectrum is due to the 
&-isomer.” The origin region consists of two major peaks 
separated by -5.7 cm- ‘. This doublet shows further 
structure due to partially resolved rotational features. 
Changing the expansion conditions affects the rotational 
structure, however, the relative integrated intensities of the 
two bands are not affected. The rotational line shapes of o f  
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FIG. 1. The fluorescence excitation 
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overlap of spectra belonging to two distinct cis-isomers ob- 
scures the origin of the spectrum belonging to the fluores- 
cent 
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structures of the fluorescent species determined by rota- 


