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The research focuses on the phenomenon of pressure induced amorphization (PIA) in 
Ln1/3MO3, Ln - La,Pr,Nd and M-Nb,Ta. In most pressure induced phase transitions the 
material changes from a crystalline phase to another crystalline phase. However, if this 
transition is kinetically hindered, the increased free energy due to the applied pressure will 
result in a structural collapse to an amorphous intermediate phase. This phenomenon is 
known as pressure induced amorphization. 
The studied materials have double perovskite structure with orthorhombic symmetry. Due to 
stoichiometry, the A-site lanthanide cations occupy every other 001 plane  and only 2/3 of the 
sites in the partially occupied planes. To the best of our knowledge this is the largest group of 
materials exhibiting PIA. 
The materials were measured using X-ray diffraction and Raman spectroscopy. 
Complementary measurements included TEM, resistive heating, CO2 laser heating and X-ray 
absorbance (EXAFS). It was found that all niobates (Ln1/3NbO3) undergo PIA around 14.5 
GPa, while all tantalates (Ln1/3TaO3) undergo PIA around 18.5GPa. This difference will be 
discussed in the talk. 
Linear pressure-volume response was found in all the materials studied. This is a unique 
behavior, since in most materials applying pressure reduces interatomic distances and 
increases repulsion forces, thus making the material less compressible. The mechanism 
found to explain this behavior is the existence of ever growing tilting of the MO6 (M-Nb,Ta) 
octahedral building blocks as a function of pressure. This tilting weakens the M-O-M pi-
bonding  found between the transition metal B-cations (M) and the oxygen anions (O) 
between them. While in other materials with perovskite structure this tilt is compensated and 
opposed by the repulsion forces of the A-site cations, the 2/3 A-site unoccupancy in Ln1/3MO3 
significantly reduces compensation, which results in a growing compressibility with pressure 
until a structural collapse occurs. 
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