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Global analysis of the Ballik-Ramsay band and the Phillips band of C,

(Okayama Univ.) Wang Chen, Jian Tang, Kentarou Kawaguchi

The Ballik-Ramsay band (b329' -a%M,) and the Phillips band (AMI, - X129+) of the C, spectra
have been known to have perturbation due to the spin-orbit interaction ¢ bSZg' | A(r) (L:S+
LS))| X12g+ = Apx (Vp|Vx) between the b3Eg' and X12g+ states'. The energy difference between
the ground XlZg+ state and the first triplet a3Hu state was obtained by analyzing this
vibronic perturbation between vy-vx = 0-3, 1-4, 2-5, 3-6. However, the analysis was carried
out previously for the individual vibronic bands, and the perturbation parameters Apx
was determined to be very different values for the various vibronic states?. In the
present study, we re—analyzed the previous spectral data®* by calculating the overlap
integrals (Vy|Vx) and r—centroids between the vibronic states of XlZg+ and b3Zg'with Le
Roy’ s RKR and LEVEL program and by fitting all the vibronic-rotiational transitions
up to J=44 simultaneously. As a result, the spin—orbit interaction constant Apyx =
3.067(9) cm' and the energy difference AE (a’[l, - X'Z,") = 719.84(6) cm!, which is about
1.5 cm! larger than the previously determined value?, were obtained by including the
perturbation between v,-vx = 1-4, 2-5, 3-6. Intensities of the forbidden rovibronic
transitions between the singlet and triplet states of C, can be predicted to be about
1/50 of the corresponding allowed transitions for the nearest energy level pair between
vy=6 and v,=3 at J=14. This new result may guide on searching for the forbidden
transitions and lead to a verification for the obtained value of AE(a’[l, - X'z
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