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Ab initio calculations are performed to obtain N-dimensional potential energy 

surfaces (N < 3n-6) of complex molecules of astrophysical interest showing low-lying 
modes. Further variational calculations are used to determine Far Infrared band 
positions and intensities as well as many spectroscopic parameters. Computed values 
are employed to discuss experimental assignments and to help the interpretation of 
astrophysical observations. 

 
From twenty years ago, we are developing models focused to the study of many 

prebiotic molecules containing C, H, O and N (acetone, ethers, methyl-amine, ethanol, 
methyl-format, glicolaldehyde,…), which are species detected in the interstellar 
medium [1]. Our main interest is for species showing internal rotation and inversion 
modes. For this purpose, we use group theory for non-rigid molecules and we have 
developed our own variational code ENEDIM. 

 
I present a short description of our code ENEDIM, its features and a summary of 

previous published results. Recently, the model has been applied to dimethyl-ether 
(DME) [2], to ethyl-methyl-ether (EME) [3], and various isotopomers.  DME is a well 
known astrophysically detected molecule, whereas some rotational lines have been 
associated with EME. A correlation between abundance of ethers and alcohols in 
astrophysical sources has been frequently pointed out, as both compound types are 
involved in common chemical processes. From the theoretical point of view, DME and 
EME are non-rigid molecules. Their 3D-PESs present various minima separated by 
feasible potential energy barriers. The employed models consider tunnelling effects. 
Group theory and vibrational corrections are included for obtaining very accurate 
frequencies. Intensities are determined at room temperature and at 10K. Structural 
parameters, potential energy barriers, anharmonic frequencies for the 3n-9 neglected 
modes, and rotational parameters (rotational and centrifugal distortion constants), are 
also provided. Isotopic shifts allow us to perform a new assignment of the FIR spectrum 
of the most abundant EME isotopomer. 
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