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Deperturbation analysis and observation of forbidden transitions
between singlet and triplet states of Cs

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

The Ballik-Ramsay band (b°%; —a°T1,) and the Phillips band (A'TI, = X'E}) of the
C2 spectra have been known to have perturbation due to the spin-orbit interaction ( 5y
| Alr) LS+ LS+ | X1Z* ) = Avx (vb| vx) between the bSZg and X 123 states. The energy
difference between the ground X' * state and the first triplet a3I1. state was obtained to
be AE (aSHu — Xlﬁg) = 716.69 cm™ previously by analyzing this vibronic perturbation.
We re-analyzed the Phillips band and the Ballik-Ramsay band simultaneously and
obtained the spin-orbit interaction constant Asx= 6.24(1) cm! and the energy difference
AE (@I, - X'E;) = 719.98(1) cm™. According to this analysis, we predicted the
wavenumbers and intensities for the potentially observable forbidden transitions and
were succeeded in assigning three forbidden transitions caused by the strong mixing of
the vibronic states b32§ v=3and X 12;; v = 6 with J=2 (F1) and J=14 (F3) at the exact

wavenumbers and intensities predicted, which supported our deperturbation analysis.
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