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Main interests 1. Domain structure and local phase transitions in ordered media 
(ferroelectrics, ferromagnets, ferroelastics) - spatially resolved studies 
using various kinds of scanning probe microscopy and modified optical 
microscopy.

2. Domain wall dynamics - direct experimental study using optical and 
electronic techniques.

Other interests Scanning probe microscopy
Ferroelectric thin films
Relaxors
Ferromagnetism
  

Research background

General  trend  of  my  research  consists  in  development  and  optimization  of  optical  and/or 
scanning probe microscopy to fit these techniques to investigations of ordered materials, mainly, 
ferroelectrics and ferromagnets. I started from investigations of dynamical behavior of individual 
domain walls and their ensembles in ferrimagnetic yttrium iron garnet single crystals excited by 
ac  magnetic  field  or  ultrasound.  Magnetooptic  observations  using  the  Faraday  and  Cotton-
Mouton effects  were  combined  with  inductive  measurements  of  electromagnetically  induced 
signal in a secondary coil. These experiments fulfilled in frames of general direction of studies in 
ISSP were followed by direct  experimental  study of  domain  wall  dynamics  in  ferroelectric-
ferroelastic  gadolinium  molybdate  single  crystals  using  the  birefringence  effect.  Results  on 
domain structure kinetics helped to understand the origin and features of the light deflection 
effect  studied  in  Supelec  (Metz).  Spreading  of  observations  to  other  kinds  of  ferroelectric 
materials  faced  lack  of  the  birefringence  contrast  between  antiparallel  domains  for  many 
important experimental configurations; to overcome this obstacle an original dark field technique 
was developed to observe domains in lithium niobate single crystals. These ideas combined with 
scanning  technologies  developed  in  Pittsburgh  resulted  in  creation  of  a  new  experimental 
technique – scanning electrooptic microscopy. Local measurements of linear electrooptic effect 
(odd  in  electric  field)  allow  one  to  observe  antiparallel  domains  in  different  classes  of 
ferroelectric crystals and thin films. Among other results, the assumed local ferroelectric regions 
were visualized for the first time in strontium titanate thin films. The second setup of this kind 
was built in Pisa where investigations were extended to other ferroelectric materials (ceramics 
and relaxors). Factors affecting performance of electrooptic microscopes in confocal and near-
field configurations were also studied. Currently in ISSP I carry out investigations on magnetic 
exchange bias systems using the magnetooptic indicator film technique working by the double 
Faraday  effect.  Among  other  fulfilled  tasks  I  can  mention  an  experimental  setup  built  in 
Saarbrücken for observation of stream lines in liquid polymers using small fluorescent tracking 
particles.
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