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The molecular magnet Mn12-acetate consists of a large (Avogadro's) number of identical nanoscopic-sized spin-10 magnetic clusters, each composed of 12 exchange-coupled Mn atoms, regularly arranged on a tetragonal lattice.  In the absence of a magnetic field, strong uniaxial anisotropy favors doubly-degenerate spin alignment along the c-axis of the crystal, ms= ± 10, and two-fold-degenerate excited states corresponding to spin-projections ms= ± 9, ± 8,....0 in a double-well potential.  When cooled below its blocking temperature of 3 K, Mn12 exhibits hysteretic behavior with steep ``steps'' at reproducible fields, indicating enhanced magnetic relaxation at these special values of the magnetic field.  This behavior is attributed to mesoscopic quantum tunneling of the magnetization of the spin-10 magnetic clusters at magnetic fields corresponding to level crossings on opposite sides of the anisotropy barrier.  Recent experiments will be discussed that provide strong evidence of an abrupt "first-order" transition between quantum-mechanical ground state tunneling and tunneling that requires thermal activation to higher-energy states within the potential well [1].
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