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Imaging and control of charged domain walls in ferroelectric materials for high density 

storage media 
Ferroelectric domain walls are nanometric-scale transition regions between two ferroelectric 
domain states which differ in the direction of their switchable spontaneous polarization. 
Equilibrium domain walls tend to charge neutrality and minimization of elastic strain, as is the 
case of 180° domain walls between antiparallel ferroelectric polarization directions. 
However, under electric or mechanical perturbation, domain walls can become charged 
revealing properties unique to the wall region. Control of these intrinsic properties opens up 
fascinating perspective for ultra-high density information storage and processing.   
Strongly charged 90° domain walls (CDWs) have been shown to exist in BaTiO3 [1]. The 
intrinsically high energy of head to head or tail to tail walls can be compensated by free 
electrons and holes, respectively, as well as by mechanical clamping. In such conditions, these 
walls become highly conductive. Control of the wall conductivity would make them suitable 
for high density information storage. The aim of the internship is to study the local chemistry 
in the vicinity of the CDW and the screening of CDW by free charge carriers and defects such 
as oxygen vacancies. A special sample mounting is designed to allow application in-situ of an 
electric field to control the CDWs. 
 

 
Head to head (red) and tail to tail (blue) charged domain walls in BaTiO3 [111] (left). 
Domain imaging with LEEM of a BaTiO3 single crystal, the field of view is 80 µm (right). 
 
 The internship work will be carried out at the IRAMIS institute in the CEA-Saclay in 
collaboration with the Ceramics Laboratory of the École Polytechnique Fédérale de Lausanne. 
The student will use low energy electron microscopy (LEEM) and photoelectron emission 
microscopy (PEEM) [2]. 
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