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Report: 

Bragg and diffuse diffraction signals were recordered simultaneosly with Pilatus@SNBL 

diffractometer for two reflections, (300)  and (003) in cubic notions. The detector was set at 

nearly maximal possible by construction distance to provide highest resolution Δd/d = 10-4. 

Wavelength of the synchrotron radiation was 0.9537 Ǻ corresponding energy 13keV is just 

below the absorption edge for lead. For unit cell  4.4 Ǻ and λ = 0.9537 Ǻ Bragg angle is ~ 41, 

angular resolution is ~10-4 degrees.  

Lead zirconate-titanate PbZr1-xTi xO3 single crystals of composition x=0.40, 0.47 and 

0.54 have been studied in the broad temperature range, both Bragg and diffuse data collection 

have been done for all crystals. Below we show prelimenary results for x=0.54.  

Fig.1 shows (H0L) plane of  reciprocal space to demonstrate diffuse scattering 

anisotropy in the paraelectric phase (intensity of the diffuse scattering is shown in “zebra-plot” 

regime). It has been obtained that nodes (300) and (003) are not equivalent even in the cubic 

phase – with respect to the longitudinal component. The same holds for other reflections from 

high quality maps in the paraelectric phase. 

Intensity of the diffuse scattering grows on approaching to the phase transition in the 

paraelectric phase and slightly decreases below the phase transition (Fig.2). 

 



Spontaneous strain associoated with cubic to tetragonal phase transition has been 

calculated from Bragg angles. Both diffuse scattering and spontaneous strain clearly indicate 

phase transition from cubic to tetragonal phase at Tc=382C. 

 More complete analysis that includes temperature evolution of diffuse scattering for 

different nodes and directions in reciprocal space will be done on the near future. 

 

 

  

 

            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 – (H0L) plane of  reciprocal 

space, intensity is drawn in the 

“zebra-plot” style, T = 390C. 

Fig.2 – Temperature evolution of the 

logitudinal diffuse scattering intensity 

around (300) peak and spontaneous 

strain from positions of (300)-(003) 

peaks. 


