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 Quantum Oscillations and the Fermi Surface of Superconducting FeS
Man, H.; Guo, J.; Si, Q. (Rice University); Schonemann, R.; Balicas, L. (NHMFL); Yin, Z. (Beijing Normal University) and Dai, P. (Rice University, Beijing Normal University)
Introduction

High-temperature superconductivity occurs near antiferromagnetic instabilities and nematic states. Debate remains on the origin of nematic order in FeSe and its relation with superconductivity. Here, we use transport, neutron scattering and Fermi surface measurements to demonstrate that hydro-thermo grown superconducting FeS, an isostructure of FeSe, is a tetragonal paramagnet without nematic order and with a quasiparticle mass significantly reduced from that of FeSe. Only stripe-type spin excitation is observed up to 100 meV. No direct coupling between spin excitation and superconductivity in FeS is found, suggesting that FeS is less correlated and the nematic order in FeSe is due to competing checkerboard and stripe spin fluctuations.
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Results and Discussion

We measured quantum oscillations with magnetic field oriented along the c-axis. (a) and (b) de Haas-van Alphen and Shubnikov-de Haas oscillations after background subtraction (red lines) with their associated Fast Fourier transformations (black lines) for magnetic fields applied parallel to the crystallographic c-axis. The dHvA signal was obtained at T = 0.35 K and the SdH signal at T = 1.35K, respectively. Greek letters (α, β, γ…) indicate the most prominent peaks in the FFT spectra which can be assigned to extremal cross sectional areas of the Fermi surface. (c) Fourier transform spectra of the SdH oscillations for H // c at selected temperatures ranging from 1.35 K to 6.1 K.  (d) Angular dependence of the dHvA (open diamonds) and SdH (filled symbols) frequencies. 
Conclusions

We performed DFT and DMFT calculations to get Fermi surface of FeS (Fig. e).  Comparison of quantum oscillation frequencies with DFT+DMFT calculations is shown in Fig. f.
Combined with our neutron scattering experiment, we could say FeS is a much less correlated system than FeSe.
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