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Improvements in experimental resolution allow this group to elucidate how the electronic nematic transition evolves in 
FeSe. They observe the changing Fermi surface, the position of the lowest energy electronic excitations, as well as the 
propensity towards nematic order and its manifestation under strain. 
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Synthesis of a new material in the iridate family with a continuously tunable valence of Ir shows the dominant role 
played by spin-orbit coupling in determining the magnetic properties. 
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This paper reports on the experimental and theoretical investigation of nonequilibrium Kondo effect in carbon nanotube 
quantum dots. At low temperature and in the absence of magnetic field, the authors observe two symmetric satellite 
features on either side of the zero bias peak due to the splitting of single-particle states by the spin-orbit coupling and 
valley mixing. Further experimental results are discussed based on the underlying symmetries of the carbon nanotube 
energy spectrum. 
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First-principles theory of field-effect doping in transition-metal dichalcogenides: Structural properties, 
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Electrochemical doping in 2D transition-metal dichalcogenides (TDMs) aimed at creating field effect transistor (FET) 
conditions can allow one to explore interesting transport phenomena in reduced dimensionality. In this timely work, the 
authors thoroughly investigate from first principles how field-effect doping affects the structural properties, electronic 
structure, and Hall coefficient of mono- and few-layers TDMs. They show that (i) the models, typically, used to estimate 
the doping charge in FET devices cannot be applied to 2D TMDs and, (ii) given the multivalley nature of both the 
conduction and valence bands, small differences in the band structure can manifest in transport behavior that is very 
different from that predicted based on a single parabolic band. 
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