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Rovibrational energy levels for the D216O, D217O and D218O molecules
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This work presents theoretical analysis of the high-resolution spectra for all doubly deuterated isotopologues of the water molecule.
The MARVEL (Measured Active Rotational-Vibrational Energy Levels) [1] procedure is used to determine the energy levels, the lines (rovibrational transitions), and their self-consistent uncertainties for the molecules. As part of the MARVEL process, a spectroscopic network [2] was constructed from the measured rovibrational transitions. For D216O, D217O, and D218O, 57 133, 566, and 12 002 lines are considered, respectively, from spectra recorded in absorption at room temperature and in emission at elevated temperatures. The number of validated transitions is 56 396, 550 and 11 660. The number of validated energy levels is 11 490, 338, and 3354 for D216O, D217O, and D218O, respectively. As a result of the MARVEL process I get a self-consistent database, which means that the transitions can be repuduced from the MARVEL energy levels within the uncertainty of the transitions.
The energy levels have been compared with the ones determined, with an average accuracy of about 0.03 cm-1, from variational rovibrational computations employing exact kinetic energy operators and an accurate potential energy surface. The variational nuclear motion calculations were performed with the D2FOPI [3] program. Furthermore, the rovibrational assignment of the energy levels have been validated by analysis of the computed wavefunctions using the rigid-rotor decomposition (RRD) [4] scheme.
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