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The proposed possibility of laser cooling of alkaline earth monoalkyl (MR) and monoalkoxide (MOR) free radicals,
e.g. CaCH3 and CaOCH3, has generated significant experimental interest in the spectroscopic analysis of these open-
shell molecules with orbitally degenerate or nearly degenerate low-lying electronic states. The analysis of laser induced
fluorescence (LIF) and dispersed fluorescence (DF) spectra of such molecules requires an in-depth analysis of couplings
between close lying electronic states. The Jahn-Teller and psuedo-Jahn-Teller effect plays an important role in the spectra
of these molecules. The molecular interaction picture is even more complex due to the presence of spin-orbit couplings
between electronic states. In this talk we present our methodology for treating psuedo Jahn-Teller couplings for calcium
methoxide (CaOCH3), calcium ethoxide (CaOC2H5) and calcium iso-propoxide (iso-CaOC3H7). A combination of EOM-
CCSD and multi-mode Spin-Vibronic calculations have been employed to calculate transition frequencies and intensities
for the excitation and emission spectra of these molecules. These calculations are used to understand the LIF and DF
spectra, and to predict the feasibility of laser cooling of these molecules.


