SOLID STATE PHYSICAL CHEMISTRY

Annual Research Highlights

(1) “Photo-induced magnetization in
cyano-bridged copper-molybdenum complex”
Single crystal- and film-types of a three-dimensional
cyano-bridged = Cu-Mo  bimetallic  assembly,
Cs',Cu";[Mo"(CN)s]4-6H20, were electrochemically
prepared. When the compound was irradiated with
450-500 nm light at 5 K, a spontaneous
magnetization with a Curie temperature of 23 K was
observed. In this photoinduced magnetization,
ferromagnetic ordering between Mo" (S = 1/2) and
Cu' (S = 1/2) was produced by exciting the
intervalence transfer band between molybdenum and
copper.
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Fig. 1 Crystal structure and photo-induced
magnetization in Cs,Cu;[Mo(CN)g]4-6H,O.

1.(1)-1) J. Am. Chem. Soc., 127, 3864 (2005).

(2) “Spin-crossover in a CsFe[Cr(CN);] ferromagnet”

A spin-crossover phenomenon in a cesium iron
hexacyanochromate, which is a Prussian blue analog,
was observed. This compound exhibited a thermal
phase transition with transition temperatures of 211 K
and 238 K due to a spin-crossover on Fe' sites. This
spin-crossover phase transition is accompanied by a
lattice contraction of 0.38 A, but maintains a
face-centered cubic (fcc) structure. The LT phase
showed a spontaneous magnetization with a magnetic
ordering temperature of 9 K and the saturation
magnetization at 2 K was 3.3 pg. This is the first
observation of Fe' spin-crossover in a series of
Prussian blue analogs.
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Fig. 2 Temperature dependence of y7 - T plots of

CsFeCr(CN)41.3H,0.

1.(1)-2) J. Am. Chem. Soc., 127, 8590 (2005).

(3) “Nonlinear magnetooptical effects caused by
piezoelectric ferromagnetism in Prussian blue
analogues”

In AMA[Mpg(CN)g]-type Prussian blue analogs, the
M, ion coordinates to six cyanonitrogen, and the A
ion is located in the interstitial site of the lattice. It
is noteworthy that the position of the A ion in this
type of crystal produces a rotoinversion operator.
Hence, the crystal structure is noncentrosymmetric
and SHG active. In this work, we observed SHG
and MSHG with CsCo[Cr(CN)s]-0.5H,0.  The
temperature dependence of the SH intensity showed
that the SH intensity was nearly constant between
295 and 55 K, but the SH intensity increased below
55 K and the intensity at 5 K was 1.9 times larger
than the intensity at 295 K. This temperature
dependence corresponds to the temperature
dependence of magnetization of this system (Co": S =
3/2; Cr'™: § = 3/2), which is a ferromagnet with a 7¢
of 46 K.
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Fig. 3 Temperature dependence of the SH intensity
generated from CsCo[Cr(CN)4]:0.5H,0 and schematic
illustration of SHG.

1.(1)-3) J. Am. Chem. Soc., 127, 11604 (2005).

(4) “Magnetization-induced third harmonic
generation (MTHG) in a Bi,AL: YIG”

The  magnetization-induced  third  harmonic
generation (MTHG) was observed with a
Y, sBi; sFe;sAl 0,  (BL,ALYIG) magnetic film.
Applying a longitudinal external magnetic field
rotated the polarization plane of the TH wave. The
TH rotation angle was 4.1° at 2.67 eV (incoming
wave: 0.89 eV) in a magnetic field of 1.0 kOe.
Based on the symmetry analysis, the TH rotation was
understood by an apparition of a magnetic term of
Xee(M) in a  third-order nonlinear optical
susceptibility. The estimated susceptibility at 2.9 eV
was 6x107"

1.(1)-7)  J. Appl. Phys., 97, 013906 (2005).

1.(1)-13) J. Opt. Soc. Am. B, 22,196 (2005).
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