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EXTRA HIGH ACCURACY FITTING OF THE PES FOR SUB-PERCENT CALCULATION OF INTENSITIES

OLEG L. POLYANSKY, JONATHAN TENNYSON, Department of Physics and Astronomy, University Col-
lege London, Gower Street, London WCIE 6BT, United Kingdom; VLADIMIR YU. MAKHNEYV, ALEK-
SANDRA A. KYUBERIS, NIKOLAY F. ZOBOV, Microwave Spectroscopy, Institute of Applied Physics,
Nizhny Novgorod, Russia.

Calculation of rotation-vibration line intensities with sub-percent accuracy has recently become a standard requirement
for the applications in retrieval and monitoring of gases in the Earth’s atmosphere and potentially in the atmospheres of
exoplanets. A major factor in the accurate calculation of intensities is the requirement for a high accuracy ab initio Dipole
moment surface (DMS) (e.g. references ¢ and ”). We demonstrate here that the change from the “good” potential energy
surface (PES) to “excellent” PES, used for the intensity calculations is also important. By “good” we mean here, for
example, the PES a standard deviation of 0.025 cm~!and by “excellent” - the PES with the standard deviation 0.011
cm L. Details of studies on H,O¢, O3 ¢, HCN and CO» molecules will be presented in the talk.
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