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Introduction

La. SrCoO; (0<x<0.7) crystals have a cubic
perovskite-type structure at high temperatures and
transform to arhombohedra structure with contraction in
[111] direction of cubic unit cell at a low temperature.
There are thus four variants in the rhombohedral phase
and ferroelastic properties have been reported in LaCoOs
[1]. In addition, La.SrCoO; (x>0.2) crystals show a
ferromagnetic phase trandtion beow 250 K [2].
Therefore, Lag. S CoO; crystals are multiferroic materials
with ferroelastic and ferromagnetic properties.

Recently, we succeeded to prepare high-quality single
crystals of Lay. Sr,CoO; and clarified that this crystal has
strong uniaxial magnetocrystalline anisotropy  with
magnetization-easy plane [3]. Moreover, we observed
anomalous magnetization process, which implies that the
variants are reoriented by magnetic fidds, when a
magnetic field was applied in [110] direction of
pseudocubic unit cell. On the other hand, no anomalous
magnetization process was observed in [100] direction.
The origin of this anomalous magnetization process was
investigated in the present study.

Experimental
Lao5:Sr0.44C0030; Single crystals were grown by a flux

method [3]. Change in the twin sructure by magnetic
fields was investigated by Laue method at 30 K. An
imaging plate was set for the norma line to be
perpendicular to the incident X-ray direction.

Results and Discussion

Figure 1 shows Laue photographs obtained with the
following procedures. The photograph 1(a) was taken just
after the sample was cooled down to 30 K. It isfound that
each Laue spot splits into several spots due to twin
structure. After the photograph 1(a) was taken, 2 T
magnetic field was applied close in [110] direction of
pseudocubic unit cell and then the photograph 1(b) was
taken in 2 T. It isfound that left-bottom spot of each Laue
spot disappeared. Then, the magnetic field was turned off
and the photograph 1(c) was taken in O T. No appreciable
difference was observed between 1(b) and 1(c). Then, 2 T
magnetic field was applied in [1-10] direction for 5 min.
After the magnetic field was turned off, the photograph
1(d) was taken in O T. It is found that |eft-bottom spot of
each Laue spot appeared again.

Figure 2 shows Laue photographs obtained with the
following procedures. The photograph 2(a) was taken in 0
T after 2 T magnetic field was applied close in [110]
direction for 5 min and then turned off. Then, 2 T
magnetic field was applied close in [100] direction for 5
min. After the magnetic field was turned off, the
photograph 2(b) was taken in O T. There is no difference

Figure 1 Laue patterns obtained before and after applying
2 T magnetic field closein [110] or [1-10] directions. See
text for details.
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Figure 2 Laue patterns obtained before and after
applying 2 T magnetic fidd close in [100] direction.
Seetext for details.

between 2(a) and 2(b). The photograph 2(c) was taken in
0 T after 2 T magnetic field was applied close in [1-10]
direction for 5 min and then turned off. Then, 2 T
magnetic field was applied close in [100] direction for 5
min. After the magnetic field was turned off, the
photograph 2(d) was taken in O T. There is aso no
difference between 2(c) and 2(d).

Conclusions
The present study clearly showed that the variantsin a
L&y Sr.CoO; twin crystal are not reoriented by magnetic
fields in [100] directions but reoriented by magnetic
fields in [110] directions, which is consistent with the
results of magneti zation measurements.
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