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 Scientific description 

During the last few years, the study spin-orbit coupling (SOC) materials has become a 
major topic in condensed matter research. From fundamental view point, new exotic states of 
matter such as topological insulators, Weyl semimetals, topological superconductivity, … have 
been observed or theoretically predicted in SOC materials. Moreover, these materials are good 
candidates for new developments in spintronic technology. In the case of spatial symmetry 
breaking (for example in heterostructures), strong SOC can induce a spin current from a charge 
current (through Edestein-Rashba effect) or, conversely, a charge current from a spin current 
(inverse Edelstein or spin Hall effect). Thus, it can allow to control the magnetization of a 
ferromagnetic thin film. This new physics arises from the competition between SOC 
interactions, strong electronic correlations et crystal field splitting, which are of same order. 
Transition metal oxides with partially filled 3d shells do not show such a competition, since 
SOC is usually negligible. Conversely, 5d electron materials, such as in iridates, exhibit a strong 
SOC.  

The goal of this thesis is to elaborate and study the electronic and magnetic properties 
of iridate thin films belonging to the Ruddlesden-Popper (RP) family structure type Srn+1IrnO3n+1 
(n=¥, 1,2). During this thesis, the student will synthetize combinatorial thin films using PLD 
(Pulse Laser Deposition) developed in GREMAN. This method allows to spatially change the 
film composition, and hence the physical properties, within a single sample via various tuning 
parameters: subtract strain, dimensionality, internal pressure, doping…The combinatorial thin 
films libraries will be systematically studied using different experimental technics: magneto-
transport, Raman and optical spectroscopies, scanning probe microscopy… In addition, the 
student may perform Density Functional Theory calculations.  

Magnetic devices using most promising iridate thin film elaborated during this thesis 
may be realized, in order to evaluate the efficiency of Spin Orbit Torque (SOT) to control 
magnetization via a charge current.  

 
 Applicant 

The candidate is expected to be an experimentalist with a strong interest in 
fundamental and applied physics of condensed matter, and to have advanced knowledge in 
solid physics. Knowledge in thin film deposition, optical spectroscopies and cryogenics are 
appreciated. Good communication skills are essential. Basics knowledge in quantum chemistry 
methods for electronic structure calculations will be considered as an advantage. 
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