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A new class of nanometer-size magnetic

. . . materials could be synthesised during
spin lattice relaxation of Cr,

[ % v ] two up to thirty interacting paramag-
*
10 A\ PN

past years. The molecules host from

netic ions. A large number of nonmag-

netic organic ligands surrounds the para-

magnetic ions, therefore intermolecular

MHz
MHz
MHz
MHz

5 interactions are weak and measurements
42

51

58 MHz

68

00

32

he

on a bulk sample reflect intramolecular

1/T, (ms™

MHz P)

ez interactions only.

|A®®<0>lo

0.1

Molecular magnets promise a variety
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of applications ranging from mesoscopic
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magnets in biological systems, computer
displays, photonic switches to catalysts.

To characterize molecular magnets and
their thermodynamic properties measure-
ments of susceptibility, spin lattice relax-
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ation time and neutron scattering cross sec- kel /1=0.5 | ker/m=03

tion are performed. The latter two are con-
nected to the spin-spin-correlation function

which we calculated for several systems. It 08
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turns out that the spin lattice relaxation

time T1 of Cry is well understood over three
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orders of magnitude (graphics above). In
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another investigation we compared classical a0 -

(dashed) and quantal solutions (solid) for

the spin dimer to check under which condi-
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may be applied (right graphics). £ mh/) £ (2mn/i

1 Before going to larger molecules we cal-
1 culated exactly the relevant dimensions
1 occurring in Heisenberg spin rings uti-
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{ lizing the possible symmetries as global

s rotations, rotations about the z-axis
E/] and cyclic shifts.
For small systems analytical eigenvalues of the hamiltonian could be derived,

which are shown together with the density of states.

A part of this work was done in collaboration with Marshall Luban, Ames Lab-
oratory, lowa. Publications can be found at
http://www.physik.uni-osnabrueck.de/makrosysteme/



