Optical investigations on spin density wave instability and pseudogap formation in EuFe2As2
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Recently, iron arsenide superconductors have aroused great amount of interest. In these compounds, by doping electron or hole, the superconductivity arises with the suppression of spin density wave (SDW) order. The close relation between the superconducting state and SDW instability suggests that the magnetic fluctuation might play an important role. Therefore, it is imperative to study the electronic structure changes of the parent compounds across the magnetic transition. 

We investigated optical conductivity spectra of EuFe2As2 single crystals, which showed SDW order below about 190 K. We performed extended Drude model analysis on the Drude-like response of the conducting carriers and found that there exists moderate degree of electron correlation. Across the SDW transition, the optical conductivity spectra showed the formation of a pseudogap with spectral weight redistribution. In the SDW phase, the sharp Drude-like response and unusual two-gap like structures were observed indicating the partial gap opening in the Fermi surface. In this presentation, I will discuss the possible origin of the unusual spectral features in the SDW phase of EuFe2As2. 

