
THE MICROWAVE SPECTRUM OF THE HCOOCD2H SPECIES OF METHYL FORMATEaL. H. COUDERT, LISA, CNRS/Universités Paris Est et Paris Diderot, 61 Avenue du Général de Gaulle, 94010Créteil, Frane; T. R. HUET, L. MARGUL�ES, R. MOTIYENKO, Laboratoire PhLAM, UMR 8523 CNRS,B�at. P5, Université des Sienes et Tehnologies de Lille 1, 59655 Villeneuve d'Asq Cedex, Frane; andH. MOLLENDAL, Centre for Theoretial and Computational Chemistry (CTCC), University of Oslo, P. O.Box 1033, Blindern, 0315 Oslo, Norway.Methyl formate is a non-rigid moleule displaying internal rotation of its methyl group. The mirowave spetra of its normalb andmono deuterated HCOOCH2D speies have already been studied and values for the tunneling splitting due to the internal rotation weredetermined. The normal speies displays a 405 MHz A=E splitting, the mono deuterated one, a smaller 84.76 MHz A0=A00 splitting.For the bideuterated speies HCOOCD2H, the value of this splitting is not known as its mirowave spetrum has not been studied yet.In this paper experimental and theoretial investigations of the mirowave spetrum of HCOOCD2H are presented. More than 9000transitions were measured with a submillimeter wave spetrometer. About 20 lines were reorded with a moleular beam spetrometer.Like for the mono deuterated speies, depending on the loation of the only hydrogen atom of the methyl group, two on�gurationsarise. The Cs-symmetry H-in plane on�guration displays a rigid rotator spetrum and its data was analyzed using a Watson-typeHamiltonian. The C1-symmetry H-out of plane on�guration undergoes the large amplitude internal rotation. Its data was analyzedusing the so alled water dimer formalismd whih allowed us to aurately reprodue the observed frequenies and to obtain the valueof the tunneling splitting as well as the parameters involved in its rotational dependene. The hyper�ne struture due to quadrupoleoupling at the two deuterium atoms was also analyzed. Unexpetedly, for the H-out of plane on�guration, the observed hyper�nepatterns are neither those expeted for two equivalent deuterium atoms nor those of a rigid moleule.aThis work is supported by the ANR-08-BLAN-0054 and ANR-08-BLAN-0225 ontrats.bIlyushin, Kryvda, and Alekseev, J. Mol. Spe. 255 (2009) 32.Margul�es, Coudert, Møllendal, Guillemin, Huet, and Jane�kov�a, J. Mol. Spe. 254 (2009) 55.dHougen, J. Mol. Spe. 114 (1985) 395; and Coudert and Hougen, J. Mol. Spe. 130 (1988) 86.


