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Fig. 1. Spin echo signal intensity change as a function of time after

the magnetic field is turned on (typical case). Inset: NMR spectrum
change as a function of time.
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Fig. 2. The relaxation time 7, as a function of external field. The
relaxation time was measured with new NMR method described in
the context. The dotted line is only guide to the eye.
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Fig. 3. (a) Magnetization relaxation with thermal process. (b) Magnetization
relaxation due to quantum tunneling.
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Fig. 4. 1/T, of FelO molecule as a function of external magnetic field
at T=1.5K.
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Magnetism of molecular nanomagnet, which attracted a lot of academic attention after the discovery of the macroscopic quantum
tunneling of magnetism, is reviewed. Molecular nanomagnet is metal-organic material in which magnetic ions are regularly located in
the organic skeleton. Also, the interaction between the molecules is very small and those molecules form macroscopic molecular
crystal in which molecules are residing at the element points in the crystal. Molecular nanomagnets show a lot of interesting features,
especially, equivalence of macroscopic magnetic properties and molecular magnetic properties. In this paper, research results on
molecular nanomagnet with microscopic tool like NMR are reviewed mainly. The new method to observe the quantum tunneling of
magnetization discovered in Mn12-ac with NMR is shown and the research results on the microscopic aspects of the macroscopic
quantum tunneling of magnetization using the new method are shown. Also, the physical aspect of the level crossing effect which has
been reported originally with NMR in molecular nanomagnet is reviewed with experiment results. The research results on the
molecular nanomagnets will reveal the important information about the limit of the miniaturization of magnetic memory units and give
us the basic scientific knowledge which is needed for the application for the quantum computation. Moreover, academically, many
quantum mechanical theories which have not been checked the validity can be checked with experiments.

Key words : molecular nanomagnet, macroscopic quantum tunneling of magnetism, nuclear magnetic resonance, quantum level

crossing effect, metal-organic material
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