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W. Wernsdorfer, Adv. Chem. Phys. 118, 99-190 (2001); also arXiv/cond-mat/0101104.
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(e.g., Fe8, Mn12) 

SMM are a class of magnetic molecules displaying hysteresis and slow relaxation of
the magnetization at the single-molecule level.

SMM:

Differs from a simple paramagnet which would have random spin orientation in the absence of a magnetic field.

Differs from a ferromagnet or ferrimagnet as retention of orientation is not related to movement of domain walls. 

As magnetic domains are not involved, no superparamagnetic limit to size of particle/molecule that could store 
information

• You can dissolve a single molecule magnet in a solvent or put it in some other matrix, like a polymer, and it will 
still show this property.
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a) high spin ground state,

b) a large negative axial zero-field splitting (ZFS),

c) and the absence of transverse zero-field splitting.
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The first single molecule magnet: Mn12-acetate
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First proven example: Mn12-ac
(Lis, Acta Crystalogr., Sect. B: Srtuct. Crystallogr. Cryst. Chem. 36, 2042 (1980)
Christou et al, J. Amer. Chem. Soc., 1993, 115, 1804)
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W. Wernsdorfer, Adv. Chem. Phys. 118, 99-190 (2001); also arXiv/cond-mat/0101104.



Fe10
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Other classes of magnetic molecules:
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Chain of Mn12 molecule

A. Caneschi et al.Angew. Chem. 2001
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[Mn4]2
D1 = −0.72 K J = 0.1 K

To zeroth order, the exchange generates a bias field Jm'/g��which each spin 
experiences due to the other spin within the dimer
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Schematic three-dimensional image of a molecular "logic gate" of two
naphthalocyanine molecules, which are probed by the tip of the low-
temperature scanning tunneling microscope. By inducing a voltage pulse
through the tip to the molecule underneath the tip (shown in the back), the
two hydrogen atoms in the adjacent molecule (in white at the center of the
molecule in front) change position and electrically switch the entire molecule
from "on" to "off". This represents a rudimentary logic-gate, an essential
component of computer chips and could be the building block for computers
built from molecular components. Credit: IBM
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The Future: writing informationThe Future: writing information
to individual moleculesto individual molecules
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