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Abstract. The magnetic exchange interactions in the mixed-
valence dodecanuclear polyoxovanadate cluster compound
(MHEz)4[W 12 A58 Oyl Ha 00 |2 Hy Ovwere imvestigated by a de-
tailed inelastic neuton scatiering sdy using cold neutrons.
The data show clear evidence for the presence of a magnetic
anisctropy within the cluster. Exchange parameters are accu-
mately determined.

PACS: 01.300Cc, 61,124 TL.T0Gm

Spin clusters contain a finite number of paramagnetic centers,
usnally transition of rare earth metal ions, bridged and co-
ordinated by suitable ligands. Small clusters such as dimers
and trimers have long served as molecular models for an in-
depth study of exchange interactions. This is highly relevant
for an understanding of systems with extended interactions
in one. two of three dimensions, because the dominant in-
ternctions in thess are pairwise interactions between near-
est peighbora in the lattice. Until recently this hos mainly
been an area in which chemists were active. synthesizing
new clusters and studying their magnetic properties. In the
1990 the observation of quantum mnneling and molecular
hysteresis in the Mny;-acetate and related clusters has given
thiz fizld a completely new complexion [1]. The term “Sin-
gle Molecule Magnet'” was coined for such compounds, and
thefe has bean a boost in both research and research funding
in thiz aren. The effodt is typically transdisciplinary includ-
ing both chemists and physicists. We have long been inter-
asted in applying inelastic neutron scattering (INS) for the
atudy of exchange-coupled gpin clusters. Our early work on
Cr'™ dimers dates back 25 yenars [2]. INS is extremely suited
to detemmine energy splittings resalting from exchange and
anisctropy interactions in spin clusters. Its main advantage
ig that it provides direct access to the energy levels with-
out an extemnal magnetic field. ¥ery recently we have been
able to determine the anisciropy splitting in Mnjz-acetate

“Corresponding author.
(P +41-31631 4399, Eomail: guadel @isc.unibe chi

by INS with the highest accuracy [3]. This provided valu-
able and necessary input for the thecreticians ying o model
the quantum mnneling behaviour in Mnjz-acetate. The ti-
tle compound (MHER )4 ¥ 2 A0y, (Ha 0] :cHa O {nbbievi-
ated EtV 5 in the following) contains the dodecanue lear van-
adium cluster shown in Fig. 1a. It is a mixed valence com-

L

Fig. L. n Structure of D’.:A}.Om,]-[ﬁ_l]" with Miack spheres for e four
localized voradium(IY) ions and dark grey spheres for the delocalized
wnadiumi[Vy and vanadiumiV) ions. respectively. b Exchange coupling
scheme within the cluster [V 282 Ol H200]

Abbildung 1: Entnommen aus [1]
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can even be 1solated with different electron populations wiile
their geometry remains virtually identical ** Mixed-valence
polyoxovanadates of the type {VIV,VV,AsT,04(E)}" (xy
= 6:6, 84; E = H:0, HCOO™) represent an especially
interesting subclass displaying sphernically shaped cluster
geometries, wliuch can encapsulate a formate anton or a water
molecule "7 A detailed companison between the formate-
and the water-containing cluster derivatives shows that the
introduction of the neutral H.O guest molecule induces a
structural asymmetry; see section 4.1. Here we present
(4) Pope, M T Miiller, & Angew. Chem, Int. Ed Engl 1991, 30, 34.
(30 Miller, A Dénng, J; Bégge, H J Cham. Soc, Chem. Commnn.
1991 273,
(6) Gatteschi, D ; Tsukerblat, B.; Barra, A -L; Brimel, L. C; hiller, & ;
Dinng, I. Inorg. Chem. 1993, 32 2114,
{7) Dorning, J. Dissertation, University of Bielefeld, 1990, Here compounds
of the type NaWVi2H and EtVy: were desenibed which have a different

crystal water comtent and therefore crystallize in different crystal
lattices.

Abbildung 2: Entnommen aus [2]

Die Formatierung der Literaturnummern und der Literaturangabe selber ist dabei
Sache des jeweiligen Verlages. Die Anweisungen flr die Autoren kann zehn und
mehr Seiten umfassen.
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