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The prediction of the rovibrational energy levels of the acetylene molecule was
studied using both the ab initio! and new empirically refined potential energy sur-
faces (PESs). The refinement of the PES was done by the fit of the available ex-
perimental data on the main '?CyH, isotopologue. The quality of the refined PES
was analyzed by the variational calculations of the rovibrational energy levels of four
isotopologues (13CyHy, 2CyDy, 3 CH'2CH, and H'?C'2CD) including their isotopic
shifts for some lower energy levels with />5. Although under the Born-Oppenheimer
approximation the isotopic shift should be independent on the PES, we found that the
refined PES gave more accurate results than those based on the ab initio one. The
accuracy of the isotopic shift calculation was estimated as an order of magnitude
better than the accuracy of the energy levels calculation. In the case of CHy, the rovi-
brational energy levels in the region of the tetradecade polyad were computed with
a high accuracy using the ab initio PES without any empirical corrections. It was
found that the prediction of the vibrational energy levels up to 17000 cm™! strongly
depended on shape of the PES.

A novel methodology? for computing parameters of the effective both Hamilto-
nian and dipole moment was applied with respect to CoH4. The obtained for each
polyad effective parameters will be used to improve the assignment of the CoHy ab-

sorption spectra, measured particularly, around 7000 cm~*.
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The full-dimensional ab initio PESs for two structural isomers of the hydrocar-
bon C3H, (Dyg-propadiene and Cs,-propyne) were developed up to the 5% order
inclusively. The application of the rigid (Dsg) approximation for the variational cal-
culations of the line list of CoHg was discussed with respect to the new contraction
approach implemented in the variational TENSOR code and presented previously ab
initio PES and DMS?.
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