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Franck Condon factors (FCFs) among low-lying electronic states of a molecule are of paramount importance in the
study of laser cooling based on optical cycles. The accurate calculation of potential energy surfaces for these electronic
states is key to obtaining accurate FCFs. Multireference configuration interaction as a standard approach for computing
potential energy surfaces has been the method of choice in many applications. Since the laser cooling procedure focuses
on the low-lying vibrational states, only the local potential energy surfaces, for which the multi-reference character is
often not pronounced and it is the treatment of dynamic correlation that determines the accuracy of the calculation, are
relevant. Therefore, we advocate the use of coupled-cluster (CC) techniques, which provide systematic treatments of
dynamic electron correlation, to obtain accurate computational results for FCFs. The yttrium oxide molecule that is subject
to active experimental studies [1-3] is adopted here as an example to demonstrate the accuracy of the FCFs using CC
potential energy surfaces.
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