For molecules with strong
magnetoanisotropy, and high-spin (S)
ground states, +S and -S microstates will be
separated by an energy barrier. This barrier
will result in slow magnetization relaxation.
Such molecules can exhibit hysteresis.
Relaxation occurs by thermal activation
(over barrier) or by tunneling (through
barrier).

Barrier = SZ|D| for integer-spin systems
and =(S? - 1/4)|D| for half-integer spin systems.
For MSQ complexes, D¢omplex is calculated as:

Dcomplex =d;Dy + dZDSQ + d3DMSQ
Dusq = D?P + D* (often D >> DP)

For an S = 10 molecule:
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Transverse magnetization (rhombicity)
mixes +S and -S microstates and facilitates
tunneling
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Dw is based on single ion anisotropy. lons that are subject to Jahn-Teller distortions will
have large Dy, (1-10 cm'l). lons that are orbital singlets will often have comparatively smaller
Dy (0.1-0.01 cm'l). Of course, there are exceptions.
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