
AB INITIO DETERMINATION OF MOLECULAR PARAMETERSFORETHANE-LIKE MOLECULES

J.R.COOPER, Department of Physics and Astronomy, University of Calgary, Calgary, Alberta T2N 1N4,
Canada; L.-H. XU, Department of Physical Sciences, University of New Brunswick, Saint John, New
Brunswick E2L 4L5, Canada; N. MOAZZEN-AHMADI, Department of Physics and Astronomy, University
of Calgary, Calgary, Alberta T2N 1N4, Canada.

A new methodhasbeendevelopedfor the ab initio determinationof several vibration-torsion-rotationalspectroscopicparametersfor
a symmetrictop moleculewith an internalrotor. In contrastto existing methodologiesa � b which employ vibrationalcontacttransfor-
mationseithernumericallyor algebraically, thepresentmodeltreatsthemoleculeasvibrationallystaticbut with a densitydistribution
characteristicof the vibrational wavefunction. The second-orderrotationalconstants

�
and � and torsionalconstant� , distortion

parameters��� , ��� , and ���	� , andtorsionaldistortionparameters��
 , ���
 , and ����
 have beendeterminedfor a seriesof ethane-
like moleculesfrom the resultsof ab initio calculationsdoneat the CCSD(T)level. The techniquehasbeenappliedto themolecules
CH� CH� , CH� CD� , CD� CD� , andCH� SiH� with very promisingresults.Preliminaryresultsfor thepotentialconstants����� and �����
arealsoin excellentagreementwith globalfit values.
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