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1. Main achievements in 2009 

1) Study on structural phase transition in strained SrTiO3 films. 

 The antiferrodistortive (AFD) structural phase transition temperature of the in-

plane compressed SrTiO3 films has been investigated using synchrotron XRD. We 

found that the 30nm-thick SrTiO3 film on LaAlO3 substrate shows the AFD 

transition temperature >300K higher than that theoretically predicted. 

2) Structural and piezoelectric analyses of a single PbTiO3 nanowire. 

 The structural analysis of a single PbTiO3 nanowire was performed by x-ray 

diffraction using the synchrotron micro x-ray beam. The detection of the inverse 

piezoelectric effect has been also tried by monitoring the lattice distortion of the 

nanowire under the electric field. 

3) Orientation dependence of dielectric properties in strained epitaxial (Ba,Sr)TiO3 

films. 

 Orientation dependence of dielectric properties of strained (Ba,Sr)TiO3 films was 

investigated by theoretical and experimental approaches. The compressively-

strained (100)-epitaxial (Ba0.3Sr0.7)TiO3 film showed a 130K higher ferroelectric 

transition temperature than that for unstrained bulks, whereas the (111)-film did not 

show such a significant change. The obtained orientation dependence is in a good 

agreement with the prediction based on Landau theory. 
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