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The high-temperature paraelectric-ferroelectric transformation in 
Aurivillius materials is not yet well characterized. They are known to 
be non-polar tetragonal at high temperature and ferroelectric at room 
temperature, but an intermediate phase has been reported in some 
cases and explained using ab-initio calculations [1]. This intermediate 
phase is related with the existence of an additional non-polar anti-
ferrodistortive instability. Its independent freezing in this intermediate 
phase seems a necessary condition for a subsequent continuous or 
quasi-continuous phase transition into the ferroelectric phase [1]. We 
present a single-crystal X-ray diffraction investigation of the transition 
sequence in some representative members of the family as SrBi2Ta2O9
(SBT) and SrBi2Nb2O9 (SBN). By monitoring specific reflections as a 
function of temperature, sensitive either to the superstructure 
formation or to polar displacements, it was possible to check the 
existence or not of an intermediate phase. This latter was confirmed in 
SBT, but within experimental accuracy could not be detected in SBN, 
confirming previous reports [2]. The reason for this different 
behaviour is unclear and requires further theoretical investigations. 
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ISOTROPY (http://stokes.byu.edu/isotropy.html) is a set of 
computer programs which use group-theoretical methods for solving a 
variety of crystallographic problems dealing with structural phase 
transitions in crystalline materials.  One of the most useful features is 
the association of distortions (patterns of atomic displacements) with 
the reduction of space-group symmetry in a transition.  We have 
designed a new interface for ISOTROPY which guides the user 
through the process of choosing a distortion mode based on 
considerations such as initial and final space group symmetry, 
distortion k-vector, irreducible irrep, etc., and subsequently returns the 
distorted structure which the user can import into a 3rd-party package 
for analysis or visualization. 
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We have developed a general method for determining atomic 
pathways in reconstructive phase transitions in crystalline materials.  

Using a computer program COMSUBS, we first collect a large number 
of possible pathways under a set of constraints determined by the user.  
Second, we estimate the enthalpy barrier for each pathway by finding 
the barrier along pathways which are linear in the structural 
parameters. Third, we use the bow-function method to calculate the 
enthalpy barrier for the pathways with the lowest estimated barriers.  
Fourth, we search for possible ways to lower the barrier even further 
along each pathway by lowering the symmetry and increasing the 
number of structural parameters.  We have successfully applied this 
method to the zincblende-rocksalt transition in SiC and the wurtzite-
zincblende transition in GaN.  
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Compounds of general formula  MII
0.5MIV(PO4)3 with MII = Mg, 

Mn, Fe, Co, Cu, Cd, Ca, Sr, Pb and MIV= Ti, Zr crystallize with either 
a Nasicon-type structure or a Sc2(WO4)3- type structure, depending on 
the size of the MII element [1]. Temperature dependent XRD study of 
Zn0.5Ti2(PO4)3 reveals a reversible  phase transition  around 

400°C.
Single crystals of the  phase have been obtained with cell 

parameters, a=14.652(2)Å, b=8.602(1)Å, c=16.930(2)Å, =125.89(1)° 
and V=1728.7(1)Å3. The single crystal structure was solved in the non 
standard space group P21/a (referring to the Fe2(MoO4)3 study [2]) 
with R1=0.059 and  wR2= 0.090. 

Diffraction data of the  phase were collected at 500°C on a 
Philips PW 1050 equipped with an Anton Paar furnace. X-ray 
diffraction pattern of this powder can be indexed in the P21/n
monoclinic cell: a=11.918(5)Å; b=8.610(4)Å, c=8.506(4)Å; 

=90.37(3)°; V=873.8(1)Å3 referring to the Sc2(WO4)3 study [1]. This 
structure type was confirmed by Rietveld refinement  (RB= 0.043, 
Rwp=0.076, RP=0.053). The  phase can be considered as a 
superstructure  of the  one with an ordering of zinc atoms and 
vacancies along b direction. 
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Recently, Seidel et al. [1] suggested from the susceptibility 
measurements and LDA(+U) calculation that the new inorganic 
compound TiOX (X=Cl, Br) is a possible candidate for the new spin-
Peierls system. However, nobody can observe the new superlattice 
reflection originated from the spin-Peierls transition. 

We report here on the lattice distortion in the new quasi-one-
dimensional spin system TiOBr by x-ray [2] and electron diffractions. 
Superlattice reflections were observed mainly at around (h, k+1/2, 0) 
which implies the dimerization along b-axis. The temperature 
dependence of superlattice reflections shows the two successive phase 
transitions, a second order transition at Tc2=47K and a first order 
transition at Tc1=27K. We will discuss on the key roles of the two 
successive phase transition of this system. 


