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Annual Research Highlights

(1) «A ferrimagnet with a
spin-crossover phenomenon”

A spin-crossover from Fe'\(S=2)-Nb"(S=1/2)
-Fe''(S=2) (high-temperature phase) to Fe'\(S=0)
-Nb"(S=1/2)-Fe"((S=2) (low-temperature phase), in
which half of the Fe' centers transit to Fe's, occurs
in Fe;[Nb(CN)g] * (3-pyCH,OH)g + 4.6 H,O (3-py=
3-pyridyl) with  decreasing temperature. The
low-temperature phase shows ferrimagnetism with a
Curie temperature of 12 K owing to an
antiferromagnetic interaction between the remaining
Fe" (S=2) and the Nb" (S=1/2) centers.

continuous

Fig. 1 Crystal structure and magnetic properties
representing the spin-crossover (inset above) and the
ferrimagnetism (inset below) of Fe[Nb(CN)g] *
(3-pyCH,0H)g * 4.6 H,0.

1.(1)-1) Angew.Chem. Int. Ed., 47, 6885 (2008).

(2) “A
magnet”
A high-performance photo-reversible magnet has
been  developed. @ The  prepared  material,
Co3[W(CN)g]o(pyrimidine), + 6H,0, has the three
-dimensional crystal structure composed of Co and W
ions. When this material was irradiated by 840 nm
light, the non-magnetic (paramagnetic) phase was
changed to the magnetic (ferromagnetic) phase. This
photo-generated magnetic phase showed a Curie
temperature of 40 K and magnetic coercive field of
12 kOe (kilo Oernsted). These values are the highest
values in photo-magnets reported so far. In addition,
when 532 nm light was irradiated to the
photo-generated magnetic phase, the reverse change,
i.e., from the magnetic phase to the non-magnetic
phase, was observed. This material is a
high-performance photo-reversible magnet for an
optical magnetic memory device on next generation.

high-performance  photo-reversible

Fi. 2 Crystal structure and colors of the
high-temperature and the low-temperature phases of
Co3[W(CN)sg]o(pyrimidine), + 6H,0.
1.(1)-3) Chem. Mater., 20, 3048 (2008).
(highlighted at the Cover picture)

3) “Ferroelectricity in paramagnetic metal
assembly”

A ferroelectricity in a copper
octacyanomolybdate-based paramagnet,

Cu,[Mo(CN)g] * 8H,0 (Cu": S= 1/2, Mo": S= 0) has
been observed. This compound has a freezing point
for the fixation of hydrogen bonding at 150 K.
Around this temperature, an enhancement in the
ferroelectricity and an increase in the dielectric
constant are observed. The ferroelectricity of this
system is classified into amorphous ferroelectrics, i.e.,
the electric poling effect induces an electric
polarization, maintained by the structural
local-disorder of hydrogen bonding and the
3-dimensional CN network.

Ferroelectricity
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Fig. 3 Ferroelectricity in Cu,[Mo(CN)g] + 8H,0 (left)
and schematic illustration of electric polarization
induced by the electric poling effect (right).

1.(1)-7) Inorg. Chem., 47, 10810 (2008).
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