RELATIVISTIC SPIN-ORBIT COUPLING EFFECTS ON SECONDARY ISO- TOPE SHIFTS OF^{13}C NUCLEAR SHIELDING IN CX_2 (X = O, S, Se, Te)

Perttu Lantto,^1 Juha Vaara,^2 Kenneth Ruud,^3 Anu M. Kantola,^1 Ville-Veikko Telkki,^1 and Jukka Jokisaari^1

1 NMR Research Group, Department of Physical Sciences, P.O. Box 3000, FIN-90014 University of Oulu, Finland. E-mail: perttu.lantto@oulu.fi 2 Department of Chemistry, P.O. Box 55, FIN-00014 University of Helsinki, Finland 3 Institute of Chemistry, Faculty of Science, University of Tromsø, N-9037 Tromsø, Norway

Rovibrational corrections, temperature dependence, and isotope shifts of the^{13}C nuclear shielding in CX_2 -molecules (X = O, S, Se, Te) are calculated [1]. The relativistic heavy-atom spin-orbit (SO) effect on these properties is considered for the first time for the secondary isotope effects. The nuclear shielding hypersurface (in terms of nuclear displacements) is calculated using a density-functional theory method [2] including both second- and third-order SO-contributions [3]. Ab initio multiconfiguration self-consistent field calculations [4, 5] are done at the equilibrium geometry for all systems for comparison. The results are compared with both present and earlier experimental data on CS_2 [1] and CSe_2 [6].

References

[1] P. Lantto, J. Vaara, K. Ruud, A. M. Kantola, V.-V. Telkki, and J. Jokisaari, in preparation.

[2] O. L. Malkina, B. Schimmelpfennig, M. Kaupp, B. A. Hess, P. Chandra, U. Wahlgren, and V. G. Malkin, Chem. Phys. Lett. 296 (1998) 93.

[3] J. Vaara, O. L. Malkina, H. Stoll, V. G. Malkin, and M. Kaupp, J. Chem.

Phys. 114 (2001) 61.

[4] J. Vaara, K. Ruud, O. Vahtras, H. Ågren, and J. Jokisaari, J. Chem. Phys. 109 (1998) 1212.

[5] J. Vaara, K. Ruud, and O. Vahtras, J. Chem. Phys. 111 (1999) 2900.

[6] J. Lounila, J. Vaara, Y. Hiltunen, A. Pulkkinen, J. Jokisaari, M. Ala-Korpela, and K. Ruud, J. Chem. Phys. 107 (1997) 1350.