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 Abstract 

Strontium titanate (SrTiO3, STO) is a quantum paraelectric used in novel energy storage, 

memory and microwave optical devices for its high permittivity and low losses in a broad 

frequency range from radio to sub-terahertz [1,2]. Real permittivity of pure crystalline SrTiO3 

reaches values as high as 24000, and more than 99% of it is contributed by the TO1 phonon soft 

mode (SM) associated with a potential ferroelectric phase transition [3]. However, in other forms 

of STO such as thin films or ceramics dielectric response can differ significantly. Sufficiently 

strained thin films can become ferroelectric. Polycrystalline samples exhibit SM hardening, 

resulting in a decreased maximal permittivity in a broader temperature range. In order to tailor 

the dielectric properties of STO to a specific application, we need to understand microscopic 

mechanisms governing the SM behavior. We will discuss how chemical doping, oxygen 

vacancies and mechanical strains influence the soft mode dynamics and the crystal structure of 

STO crystals [4] and thin films [5]. 
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