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Torque Magnetometry in 1111 Iron Arsenide Single Crystals

We present a study of the angular dependence of the magnetic torque in 1111 Fe arsenides single
crystals. We developed a method to separate the magnetic and the superconducting components
inherent to the FeAs layers and which are superimposed onto the reversible component of torque
signal trev (q, H, T). We observe a strong temperature and field dependence of the superconducting
anisotropy as expectable for a multiband superconducting scenario. For LaFeAsO1-xFx, the resulting T-
dependence of the superfluid-density resembles the behavior previously reported for LaFePO and
which was ascribed to nodal superconductivity. We also observe clear evidence for a phase transition
at temperatures well above Tc. This transition is likely to correspond to antiferromagnetism, pointing to
its coexistence with superconductivity in LaFeAsO1-xFx single crystals, in contrast to previously
published phase-diagrams. Remarkably, upon decreasing the temperature the associated magnetic
component superimposed into the torque signal seems to disappear entirely as the superconducting
gap develops. At lower temperature, one observes the emergence of sharp features in trev (q, H, T) for
fields oriented along an angle qc close to the conducting planes. qc decreases as the field increases,
but increases as the temperature is lowered. We conclude that qc corresponds to a critical pinning
angle whose behavior is consistent with theoretical predictions for the intrinsic pinning of vortices by a
layered crystallographic structure. However, in sharp contrast with the cuprates, and according to
torque magnetometry, in the region of temperatures where this behavior is observed, the
superconducting anisotropy of the 1111 Fe arsenides is rather small. We also observe a fine periodic
structure in trev(q ), suggesting periodic rearrangements of the vortex lattice as the angle is rotated
away from the conducting planes. Finally, we’ll discuss the limitations of the micropiezolever torque
magnetometry technique in determining the geometry of the Fermi surface of these novel compounds.
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