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Introduction 
  Rare-earth aluminates are candidates for the substrate of 
high temperature superconductive filters. It has been 
reported that the crystal structure of (1-x)LaAlO3-xSrTiO3 
system adopts the space group R-3c in the range 0 ≤ x < 
0.8 [1-2]. On the other hand, the far infrared reflective 
spectral analysis on the Sr and Ti doped LaAlO3 ceramics 
[3] revealed new phonon modes which do not exist in the 
pure LaAlO3, suggesting a possible difference in 
symmetry for the Sr and Ti co-doped LaAlO3 compared 
with the pure LaAlO3. Reinvestigation of the space group 
and crystal structure of the (La1-xSrx)(Al1-xTix)O3 crystals 
with x=0.005 and 0.20 was carried out by the single-
crystal diffraction method at the beamline 14A. 

 
Experimental 

  Single crystals of (La1-xSrx)(Al1-xTix)O3 with x=0.005 and 
0.20 were grown by the floating zone method [4]. 
Diffraction data were measured using a horizontal type 
four-circle diffractometer at beamline 14A of the Photon 
Factory, Tsukuba, Japan [5]. An eight-channel avalanche 
photodiode detector was used for photon counting [6]. 
The 0.67171 Å wavelength used was calibrated using a 
spherically ground Si standard reference crystal.  
  The crystal fragments were ground into sphere and 
mounted on the tip of a tapered glass capillary. The 
reflections of 0hk, 0-h-k, 0h-k and 0-hk in triple-
hexagonal setting are not allowed in the space group of R-
3c with reflection conditions, hkil : -h+k+l=3n, h-h0l: 
h+l=3n; l , hh-2hl: l=3n, 000l: l=6n. The conditions turn 
into hhl : l=2n in primitive rhombohedral setting. The 
profile of various reflections were measured at BL14A 
with a spherical crystal of approximately 80 μm in 
diameter. The 115 profile in rhombohedral axes is shown 
in Fig. 1. Data were collected by 2θ -ω step scanning 
method with the step size of 0.005° in θ, measurement 
time of 0.02 second for each step. No appreciable 
reflection conditions were observed in the profile 
measurement. This suggests that that the c-glide planes as 
exist in R3c and R-3c are missing in the crystal. The 
deviation from 60° in rhombohedral angles was 0.09°, 
which was significantly larger than the estimated standard 
uncertainties. The possible space groups are limited to R3 
and R-3 with the Laue class -3, and R32, R3m, and R-3m  
with the Laue class -3m. In the course of structure  
determination the space group was finally assigned to the 
centrosymmetric R-3 (No.148). Detailed analysis on the 
structures of (La1-xSrx)(Al1-xTix)O3 crystals with x=0.005 
and 0.20 is in progress.  
 

 

 
 
Fig. 1. The 115 diffraction profile of the (1-x)LaAlO3-
xSrTiO3 crystal with x=0.005 in rhombohedral axes. 
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