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The Molecular Structure of Electronically Excited Tolane
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[Abstract] In a first absorption band of tolane (diphenylacetylene) in a vapor phase there are
low-lying three n-m*electronic states. We discussed the mol. structure of these states. First is
1B1u state forming the first absorption band with the transition moment along the long molecular
axis, of which 0-0 transition was measured at 35 248 cm™. Second is 'Bau state with the small
oscillator strength, of which vibronic transitions appear with the intensity borrowing from the
1B1u state. Third is the two-photon allowed *Bsg of which 0-0 transition was measured at
34 960 cm™. The key point to determine the mol. structure of Buu state is the assignment of 0
+ 341 cm™ A band, which has higher intensity than the 0-0 transition and forms a progression.
The single-vibronic-level fluorescence spectra excited at A level is quite similar that excited at
0 level, but showing slightly difference with respect to the appearance of the second quanta of
59th vibration. This mode is the in-plane trans bending. We conclude the C2n molecular
structure. For the 'Bzu state D. W. Pratt, at.al. reported the Dzn structure from the high-resolution
rotational spectrum in the vibronic band. The molecular structure of the 'Bsg state is estimated
to be D2n from the vibronic structure.
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Fig. 1 The structure of D2nh and C2h




