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Rare earth orthovanadates have been extensively characterized under high pressure [1]. In nearly all compounds lattice vibrations have been characterized by Raman spectroscopy. The knowledge of modes with only infrared activivity is, however, scarce. We will describe in this communication the results of high-pressure FTIR experiments performed on SmVO4. The experimental results are complemented with ab-initio simulations.

Computer simulations were performed with the Vienna ab initio Simulation Package within the framework of the density functional theory. We carried out two experiments. In both of them high pressure was generated with a membrane diamond anvil (MDAC). The first one was performed at the MIRAS beamline of the ALBA synchrotron light source facility. The sample was in powder form. The measurements were perfomed in the transmission mode of operation (100-660 cm-1). The second experiment was performed in a laboratory set-up, which includes a Michelson FTIR spectrometer and a globar thermal source. In this case the reflectance of an oriented single crystal was acquired in the spectral domain from 700-1200 cm-1. Polarization was selected parallel and perpendicular to the c-axis.
We have characterized the high pressure behaviour of all IR active modes of the zircon phase and most of the scheelite phase. In the powder experiment we observe a structural phase transition beggining at 6.2 GPa, in perfect agreement with Raman results 6.5 GPa[2]. In the single crystal experiment the high pressure phase is not clearly observed until 10.4 GPa. This is not only due to different pressure conditions but also to smaller differences in the high frequency internal modes corresponding to both phases. The structural modifications inherent to the phase transition change the symmetry of the modes: A2u(Z)→Au(S), Eu(Z)→Eu(S). As a rule of thumb, the frequency of the modes decrease across the phase transition. In the scheelite phase the TO-LO splitting of Au modes is considerably reduced.
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