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ARPES studies of the impact of strong spin-orbit coupling on the electronic properties of 

correlated systems 

 

Many of the most spectacular discoveries of the past 20 years in condensed matter have been 

made in systems where electronic correlations are strong. This includes superconductivity at 

high temperatures in cuprates or colossal magnetoresistance in manganites. This led to the 

idea that strong correlations could yield new types of phenomena, overlooked by basic solid 

state theories that typically cannot describe them accurately. Radically new electronic 

properties, potentially with interesting applications, may emerge from these conditions. 

Understanding how to describe these new states, both from experimental and theoretical 

points of view, has then become one of the challenge for modern physics. 

 

The common wisdom is that correlations should decrease in transition metals with 4d or 5d 

orbitals compared to those with 3d orbitals, because these orbitals are spatially more extended 

leading to simpler metals. However, it was recently realized that the strong orbit coupling they 

host can modify this picture. Indeed, Sr2IrO4, as well as many other iridates (where Ir has 

partially filled 5d orbitals), are insulators contrary to expectations from band structure theory. 

Our project is to synthesize some of these new types of insulators and dope them to obtain 

new types of correlated metals. Very little is known at present on the properties of such 

potential phases. We will investigate their properties by various techniques, especially, we will 

determine their electronic structure with angle resolved photoemission (ARPES). This 

technique allows to image the band structure of one material and also to evaluate the strength 

and the nature of correlations. It is therefore particularly useful to decipher the properties of 

new materials. ARPES experiments will be mainly conducted at the SOLEIL synchrotron near 

the laboratory. 
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