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Figure 4.4: Left: Energy levels of a the anisotropy term for a quantum
spin S = 5 (with Ŝz|msi = ms|msi). Right: Energy landscape associated
with the corresponding classical-spin Hamiltonian as a function of the polar
coordinate ✓.

Within the nomenclature of spin relaxation, this frequency equals 1/T1. Since
Eq. (4.41) applies to classical spins, it is expected to hold when the thermal
energy kBT is of the order of – or larger than – the spacing between the
two lowest lying levels in zero field – which is D(2S � 1) – but smaller
than the total barrier height5. Equation (4.41) also holds for comparatively
small nanoparticles containing N magnetic moments rigidly coupled with

5
The total barrier height is DS2

for integer spins and DS2�D/4 for half-integer spins.


