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Joint refinement of X-ray and polarized neutron diffraction data has been carried out in order to determine simultaneously
charge and spin density distributions[1] on organic free radicals (2-(4-thiomethylphenyl)-4,4,5,5-tetramethylimidazoline-1-
oxyl-3-oxide, Nit(SMe)Ph), which belongs to the nitronyl-nitroxide free radical family (ferromagnetic transition at 0.2 K) The
unpaired electron is located on nitronyl nitroxide[3] function. This radical is widely used in the design of molecular magnet
because it can propagate magnetic interactions from one molecule to another in the crystalline solids when the packing is
adequately tuned. Hydrogen bonding can further control the crystalline molecular arrangement, and therefore direct through
space magnetic coupling in the crystal, leading in some cases to ferromagnetic ordering. To assess the importance of
intermolecular interactions on magnetic coupling in organic ferromagnets, experimental charge and spin densities obtained
from joint refinement[2] will be compared to high level DFT and CASSCF calculations. We will show that DFT fails to
reproduce some subtle electron and spin density features contrary to CASSCF ones
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