9.7 cm

Large-scale simulations of the finite-temperature properties of the molecular assemblies Mn_6 and Ni_{12} G. Kamieniarz^1, R. Matysiak^2, A. Caramico D’Auria^3, F. Esposito^3, and C. Benelli^4 1Institute of Physics, A. Mickiewicz University, Poznań, Poland 2Institute of Technology, Pedagogical University in Zielona Góra, Poland 3Dipart. di Scienze Fisiche, Università di Napoli and INFM Unità di Napoli, Italy 4Dipartimento di Chimica, Università di Firenze, Firenze, Italy

Assemblies of spins are interesting as objects providing the lower-size limit for magnetic nanoparticles. The spin aggregates are embedded as the cores in the macromolecules with well-defined size, shape and stoichiometry. They are separated from one another by shells of ligand molecules and can be synthesized in macroscopically large samples in regular structures. Here a numerical transfer-matrix approach, based on the Suzuki- Trotter formula and the checkerbord decomposition, as well as an exact diagonalization technique exploiting the point-group symmetry and the properties of the shift operator are worked out in the framework of quantum statistical mechanics. Both methods are applied, using the isotropic Heisenberg spin Hamiltonian and the large-scale simulations, to the title high nuclearity cyclic clusters Mn_6 (i.e. [Mn(hfac)_2NITPh]_6) and Ni_{12} (i.e. Ni_{12}(O_2CMe)_{12}(chp)_{12}(H_2O)_6(THF)_6) in order to model quantitatively their magnetic properties. The mesoscopic parameters for both molecules (J/k_B = 350 ± 10K and J/k_B = 8.5±0.5K, g = 2.23±0.01) are obtained from a fit of the theoretical susceptibility curves to the experimental results.

13.4 cm Subject category : 6. Theory of Magnetism

Presentation mode : oral

Corresponding author : F. Esposito

Address for correspondence :

Dipartimento di Scienze Fisiche, Università di Napoli, Complesso di Monte S. Angelo, Via Cintia 80126 Napoli, Italy

Email address : filesp@na.infn.it