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Low gerade Rydberg states of acetylene
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The npp gerade Rydberg states of acetylene, C2H2 and CzD2, were studied by fluorescence
excitation spectroscopy in the two-photon energy region of 72000 - 92000 cm-1. All the gerade
Rydberg states prepared under the two-photon resonance conditions were found to be
predissociative and the two-photon preparation was accompanied by the fluorescence of Cz d3Py -
asPy Swan system. In the fluorescence excitation spectra measured by monitoring the C2 Swan
system, higher members of npp 1Sy* and 1Dy Rydberg series (n 2 4) were observed. The 0-0 band
of the 4pp 1Sg* - X1S¢* transition of C2D2 show characteristic structure, which is well reproduced
by the simple model of quantum interference among the discrete and quasi-continuum states.
The predissociative lifetimes of the np gerade Rydberg states are estimated from the spectral
profiles. The mechanisms of the predissociation of acetylene in the Rydberg states and the
formation of C: in the d3P4 state will be discussed.
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