SOLID STATE PHYSICAL CHEMISTRY

Annual Research Highlights

(1) “Millimeter Wave Absorption”

Millimeter waves are beginning to be used in
electronic  devices for  high-speed  wireless
communication. However, materials that effectively
restrain electromagnetic interference (EMI) in the
region of millimeter waves almost do not exist. This
time Prof. Shin-ichi Ohkoshi (Department of
Chemistry, School of Science, The University of
Tokyo) et al., developed a new EM absorber
composed of e-Fe,03 (0.10 < x < 0.67) nanomagnets,
which shows a ferromagnetic resonance in the region
of 35-147GHz. In addition, the possibility that the
resonance frequency can achieve 200GHz at x—0 is
also suggested. The millimeter wave absorber of f, >
80GHz based on a magnetic material has not been
reported to date. The present developed materials are
suitable for an absorber to restrain the EMI (for
example, a millimeter wave absorber painted on the
wall of office, private and medical room, or the body
of car, train, and airplane), and an optoelectronic
device to stabilize the EM sending (for example, a
circulator and an isolator for millimeter waves of
needless magnetic field). Furthermore, because our
materials are composed of a metal oxide, it is stable
over long periods, and such millimeter wave
absorbers are  advantageous  for  industrial
applications.

Fig. 1 Relationship  between ferromagnetic
resonance frequency f, and coercive field (H) of
e-Ga,Fe, 0. f, and the H, values are related by f,=
oH; (a.=9.63).

1.(2)-1) Angew. Chem. Int. Ed., 46, 8392 (2007).
(highlighted at the Inside Cover).

(2) “Ferroelectric-ferromagnetic cyano-bridged metal

assembly”
We have observed the coexistence of
ferroelectricity and ferromagnetism in

Rbgg,Mn[Fe(CN)glo.os * H2O. The ferroelectricity is

due to the mixing of Fe vacancies and Fe", Fe"', Mn",
and Jahn-Teller-distorted Mn"' centers, and the
ferromagnetism is mainly caused by a parallel
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Fig. 2 the coexistence of ferroelectricity and
ferromagnetism in RbolgzMn[Fe(cN)e]olgzl M Hzo

ordering of the magnetic spins on the Mn"" centers.
1.(1)-2) Angew. Chem. Int. Ed., 46, 3238 (2007).
(highlighted in the frontispiece).
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Fig. 3  The crystal structures of the prepared
compound (a) before and (b) after adsorption of
n-propanol.

(3) “Chemical-sensing magnet (Alcohol vapor)”

A copper(ll) octacyanotungsten(V)-based
ferromagnet, Cu's[WY(CN)g],(pyrimidine), + 8H.0,
was prepared. This magnetic material can reversibly
adsorb and desorb n-propanol vapor, and shows
reversible variations in the crystal structure and
magnetic properties. These changes are due to the
coordination geometry switching of Cu" between
6-coordinate and 5-coordinate.
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1.(1)-3) J. Am. Chem. Soc., 129, 3084 (2007).
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