HIGH ACCURACY AB INITIO CALCULATIONS OF ROTATION-VIBRATION SPECTRA

Jonathan Tennyson

Department of Physics and Astronomy, University College London, London WC1E 6BT, UK. email j.tennyson@ucl.ac.uk

High resolution infra red spectra are recorded with accuracy of 0.001 cm^{−1} or better. However attempting to perform ab initio calculations to better than 1 cm^{−1} requires dealing with effects neglected in the standard, non-relativistic, Born-Oppenheimer model. The contribution of corrections to the Born-Oppenheimer approximation via the adiabatic correction (BODC) [1,2] and non-adiabatic correction (both vibrational [2,3] and rotational [4]) are considered. In addition relativistic corrections to electron kinetic energy term [5] and the Coulomb potential (the Gaunt or Breit corrections) [6], and the radiative correction (Lamb shift) [7] have been evaluated. These effects are illustrated using spectra of H^+_3 and water, and the prospects of a complete ab initio solution for the spectra of these molecules discussed.

1. B.M. Dinelli, C.R. Le Sueur, J. Tennyson and R.D. Amos, Chem. Phys. Letts., 232, 295-300 (1995).

2. N.F. Zobov, O.L. Polyansky, C.R. Le Sueur and J. Tennyson, Chem. Phys.

Lett., 260, 381-387 (1996).

3. O.L. Polyansky and J. Tennyson, J. Chem. Phys., 110, 5056-5064 (1999).

4. M.A. Kostin, O.L. Polyansky and J. Tennyson, to be published.

5. A.G. Csaszar, J.S. Kain, O.L. Polyansky, N.F. Zobov and J. Tennyson, Chem.

Phys. Letts., 293, 317-323 (1998); 312, 613-616 (1999).

6. H.M. Quiney, P. Barletta, G. Tarczay, A. Csaszar, O.L. Polyansky and J. Tennyson, Chem. Phys. Lett. (submitted).

7. P. Pyykko, K.G. Dyall, A.G. Csaszar, G. Tarczay, O.L. Polyansky and J. Tennyson, Phys. Rev. A., 63, 024502 (2001).