ANALYSIS OF THE LINE POSITIONS AND LINE INTENSITIES IN THE ν_2 BAND OF THE WATER MOLECULE

L. H. Coudert, Laboratoire de Physique Moléculaire et Applications, C.N.R.S., Université Pierre et Marie Curie, Case Courrier 76, Tour 13, 4, Place Jussieu, F-75252 Paris Cedex 05, France.

The somewhat successful treatment developed to account for the anomalous centrifugal distortion displayed by the water molecule^a has been slightly altered in order to permit a calculation of the rotational energy in the ground and in the v_2 = 1 vibrational states using the same set of spectroscopic constants. This new treatment has been used to carry out two analyses of large bodies of data relevant to the water molecule. In the first analysis, in addition to the rotational levels of the ground^b and v_2 = 1^c vibrational states, infrared and microwave transitions within the ground and the v_2 = 1 vibrational states as well as infrared transitions belonging to the ν_2 band^d were considered. The unitless standard deviation of this first analysis is 1.4, the maximum J- and K_a-values considered being 25 and 20, respectively, and 71 spectroscopic constants were used. In the second analysis, the intensities published by Toth^d were included in a least squares fit procedure in which line-strengths were evaluated choosing a physically reasonable dipole moment function and computing its matrix elements with the spectroscopic constants of the first analysis.

In the paper, the results obtained in the two analyses will be presented. The potential energy and dipole moment functions derived from the analyses will be discussed. The latter function will be compared to that obtained by other authors^e.

aL. H. Coudert, J. Mol. Spectrosc. 165, 406 (1994).

bJ.-M. Flaud, C. Camy-Peyret, and J. P. Maillard, Mol. Phys. 32, 499 (1976). cC. Camy-Peyret, J.-M. Flaud, J. P. Maillard, and G. Guelachvili, Mol. Phys. 33, 1641 (1977). dR. A. Toth, J. Opt. Soc. Am. B 11, 2236 (1991).

ePer Jensen, S. A. Tashkun, and Vl. G. Tyuterev, J. Mol. Spectrosc. 168, 271 (1994).