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Shubnikov-De Haas Oscillation Measurements on FeSe under High Pressure
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Introduction

FeSe has become the focus of research in the field of iron-based high-Tc superconductivity, because unlike the 1111 or 122 parent compounds its structural transition does not accompany a magnetic one and also because its Tc can be enhanced significantly by high pressure, intercalation, or making single-layer films.  Last year, we showed that its Fermi surface at ambient pressure is very anomalous, being much smaller than predicted by band-structure calculations [1].  Recently we have observed a clear anomaly in the temperature dependence of resistance of FeSe under high pressure [2], which most likely corresponds to an antiferromagnetic transition suggested by previous (SR measurements [3].  We have therefore extended our Shubnikov-de Haas (SdH) measurements to high pressure [4].

Experimental


We performed four-contact resistance measurements using the 45-T hybrid magnet and 3He refrigerator in Tallahassee.  We used piston-cylinder pressure cells composed of an outer BeCu jacket and an inner NiCrAl cylinder.  The outer diameter is 16 mm, and the diameter of the sample space is 3.4 mm.  The maximum pressure is expected to be about 25 kbar, though the highest pressure in the present study was 16.1 kbar.  The pressure-transmitting medium was Daphne 7474.  
Results and Discussion


Figure 1 shows SdH oscillations in FeSe for various pressures.  At P = 8.9 kbar and above, the sample is presumably in the antiferromagnetic phase.  Fast oscillations with periods (1/B) of the order of 10−3 T−1 are clearly visible in the paramagnetic phase at P = 0 and 4.4 kbar.  However, they disappear in the antiferromagnetic phase at higher pressures.  This suggests that the Fermi surface is reconstructed in the antiferromagnetic phase.  It would then follow that the ordering wave vector is likely (, 0) (or very close to it): otherwise the hole and electron Fermi surface cylinders would not intersect each other to open a gap, as they are very small [1].  Our finding raises an intriguing question how the tiny Fermi surface of FeSe is shared by the superconductivity and antiferromagnetism.
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Conclusions

We have performed SdH measurements on FeSe under high pressure.  Our data suggest that the Fermi surface in FeSe is reconstructed by the antiferromagnetic order under high pressure.
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�Fig.1  SdH oscillations in FeSe at different pressures.  The oscillatory part Rosc of the magnetoresistance normalized by the smooth background Rbackground is shown as a function of inverse field 1/B.









