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Perovskite Co-oxides have attracted much attention due to the complex interplay among charge, spin, and orbital with 

comparable energy scales between the magnetic exchange and crystal field splitting. Thermal excitation and charge carrier 

doping for the nonmagnetic ground state of LaCoO3 allow peculiar magnetic interaction and electron-phonon coupling which 

lead to magnetic transition, orbital ordering, and insulator-metal transition. To get some spectroscopic understanding on these 

phenomena, we have performed optical measurements of single crystalline La1-xSrxCoO3 for x = 0.18 - 0.30 in a wide photon 

energy region. While the ground states of all samples are ferromagnetic, electric properties varies from insulating to metallic 

with the increasing x, which are clearly identified in temperature-dependent optical conductivity spectra. These spectral 

features are compared with those of ferromagnetic SrCoO3 with single valence of Co ions +4 and the intermediated spin state. 

Our findings are discussed in terms of dynamic orbital ordering and related magnetic correlation.
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Bismuth ferrite (BiFeO3)–based materials are expected to have both ferroelectricity and ferromagnetism simultaneously. 

BiFeO3 is a representative material which has ferroelectric (TC : 1103 K) and antiferromagnetic (TN : 634 K) properties. The 

crystallographic structure of BiFeO3 is a rhombohedrally distorted perovskite structure. In addition, it is also known to exhibit 

weak ferromagnetism at room temperature due to a residual moment from a canted spin structure. The preparation of pure 

BiFeO3 in the bulk form without traces of impurities has been a difficult task. Therefore, BiFeO3-ABO3 solid solution systems 

have attracted great attention as a means to increase structural stability. Furthermore, another serious problem of BiFeO3-based 

ceramics is their low electrical resistivity, which affects the measurement of ferroelectric (dielectric) properties at ambient 

temperatures. BaTiO3 is a prototype ferroelectric material with several excellent ferroelectric properties, and is expected that 

when mixed with BiFeO3 both ferroelectricity and ferromagnetism can still exist in the compound formed.  

In this study, BiFeO3-BaTiO3 ceramics have been fabricated by a solid state reaction method. The effects of BaTiO3 content 

in (1-x)BiFeO3-xBaTiO3 (x = 0.1, 0.2, 0.25, 0.3, 0.4, 0.5) system on crystal structure, magnetic properties, dielectric and 

ferroelectric properties were investigated. Perovskite BiFeO3 was stabilized through the formation of a solid solution with 

BaTiO3. Rhombohedrally distorted structure (1-x)BiFeO3-xBaTiO3 ceramics showed very hard ferromagnetism  at  x = 0.25. 

Dielectric and ferroelectric properties of BiFeO3-BaTiO3 system also changed significantly with BaTiO3 content. It was found 

that the maximum dielectric and ferroelectric properties were exhibited in BiFeO3-BaTiO3 system at x = 0.25. This confirmed 

the


