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Spectroscopic studies of simple molecules surrounded by He atoms show a drastic difference depending on the fermionic or bosonic character of the solvent atoms [1]. A quantum chemistry-like approach has been recently developed in our group to deal with HeN –BC doped helium clusters, where the BC dopant is a conventional di-atomic molecule. The central idea is to consider the He atoms as “electrons” while the B and C atoms play the role of the nuclei in standard electronic structure calculations. The procedure provides spectral simulations and, hence, making feasible to do proper comparisons with current experiments [1]. However, due to the big difference of masses of He and electrons, and also to the replacement of Coulomb potentials by molecular interactions, it is worthy to asses at what extent the approximations involved (decoupling of orbital angular momenta of the He atoms from the BC rotation and adiabaticity of the BC stretch versus de He motions) lead to accurate results [2-10]. 
Here, we consider several diatomic molecules as dopants. The model provides the energy levels of the cluster and the intensities of the main lines of the spectrum at low temperatures. 
Up to now, Hartree/Hartree-Fock approaches involving their own limitations have been used. It is therefore desirable to implement more accurate ab initio methodologies. Encouraging “full interaction configuration” results, based on a Jacobi-Davidson diagonalization procedure, have been already obtained for small doped fermion clusters [10]. 
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