
COMPREHENSIVE SUBMILLIMETER WAVE STUDIES OF THE ISOTOPIC SPECIES OF A MAJOR WEED:METHYL FORMATEL. MARGUL�ES, R. MOTIYENKO, T. R. HUET, Laboratoire PhLAM, CNRS UMR 8523, Université de Lille1, 59655 Villeneuve d'Asq Cedex, Frane; L. H. COUDERT, I. KLEINER, LISA, CNRS UMR 7583, Uni-versité Paris 7 and Paris 12, 94010 Créteil Cedex Frane; M. CARVAJAL, Departamento de F��sia Apli-ada, Universidad de Huelva, Spain; H. MOLLENDAL, Centre for Theoretial and Computational Chemistry(CTCC), University of Oslo, P. O. Box 1033, Blindern, NO-0315 Oslo, Norway; and J.-C. GUILLEMIN, Si-enes Chimiques de Rennes-Eole Nationale Supérieure de Chimie de Rennes-CNRS, 35700 Rennes, Frane.Complex organi moleules are relatively heavy, their maximum absorption is in the millimetri domain at about 300 GHz. But themost abondant, like methyl formate, ould be deteted in the ISM up to 900 GHz.a We will present here the last results obtained aboutthe two 18O and the doubly-deuterated speies of methyl formate. This onludes the systemati investigation up to 660 GHzfor themono-substituted isotopi speies with either 13C, 18O, or D, whih began in 2006.The lines from these isotopi speies will ertainly be present in the spetra whih will be reorded in the next years with the verysensitive telesope ALMA, HERSHEL and SOFIA. The detetion of isotopi speies is very important for the astrophysial ommunityto improve the interstellar hemial modeling and to understand the formation mehanism of these omplex organi moleules.Our interest was also on the theoretial aspets. Like other omplex organi moleules, methyl formate displays a large amplitudemotion. Here it is the rotation of the methyl group with respet to the rest of the moleule. Theoretial models were developed toreprodue aurately the observed frequenies for large quantum numbers values as J-values as high as 70 ould be reahed. Similarlythe investigation of the doubly-deuterated HCOOCHD2 was undertaken to test the model developed for mono-deuterated HCOOCH2D.bThis work is supported by ANR-08-BLAN-0054 and ANR-08-BLAN-0225.aC. Comito, P. Shilke, T. G. Phillips, et al., Astrophys. J. Supp. 156 (2005) 127.bL. Margul�es, L. H. Coudert, H. Møllendal, et al., J. Mol. Spe. 254 (2009) 55.


