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High Field Response of the Pseudogap Phase in the 10-3-8 Iron Arsenide
Brückner, F.; Sarkar, R. and Klauss, H.-H. (TU Dresden, Institute for Solid State Physics)
Introduction

Iron-based superconductors usually crystallize in a tetragonal structure. At low temperatures, many of them exhibit a phase transition with several manifestations in electronic properties. As the key feature, the tetragonal symmetry breaks down in a way that the (1,1) and (1,-1) directions in the ab-plane are inequivalent. The origin of the transition is correlated electrons – in order to distinguish it from a normal orthorhombic transition. This is called nematicity.

The system Ca10(Pt3As8)(Fe1‑xPtxAs)10 is a unique example for iron-based superconductors, which has a triclinic structure. While the tetragonal symmetry is therefore broken in the 3-dimensional crystal, the FeAs layer is almost tetragonal. So is the Fermi surface. The deviation from the ideal tetragonal system can be interpreted as a pertubation that might have an impact on a nematic transition. The target of our experiments is to investigate the phase diagram of this system and explore the physics of the newly discovered phases.

In fact, a new pseudogap phase below T* ~ 45 K is found, that can be observed by neutron scattering and NMR. [1] In 75As T1 relaxation experiments, a sudden drop of 1/T1T at T* is seen. In addition a magnetic transition at ~3 K is found. This behavior is very robust against magnetic fields up to 17 T.
Experimental

We performed 75As NMR experiments in high fields ~ 30 T. Our sample is a optimally doped x = 0.06 compound, also measured at lower fields. T1 measurements test the robustness of the new phases against high external magnetic fields. NMR spectra were taken for varying direction in the ab-plane above and below T* to search for weak magnetic order.
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Results and Discussion

The relaxation experiments show a similar behavior at T* as in lower fields (see Fig. 1). Especially there is no significant change in the transition temperature. Such a robustness of a dynamic magnetic property against external fields leads to the assumption that the magnetic response is a second order effect, driven by charge order. The complete suppression of superconductivity has no measurable effect on the relaxation rate. The peak of the relaxation rate at 3 K is suppressed. Since we interpret the peak as a SDW phase, the suppression is just consistent. 75As spectra show no significant line broadening due to static magnetic moments below T*. Even if the dynamics decrease dramatically, a static response is below the resolution limit for 75As.
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��Fig. � SEQ "Fig." \* ARABIC �1�: 75As relaxation rate vs. temperature. The fitted curves represent a generic gap. 1/T1T ~ exp(-EG/kB T).








