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Quantum Oscillations in Binary FeAs
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Introduction
	Binary FeAs transitions into a spin density wave (SDW) state at 70 K [1], similar to what is seen in the many families of unconventional iron pnictide superconductors which contain an FeAs spacer layer [2]. However, FeAs itself does not superconduct, and theoretical work does fully explain the unique form of the SDW [3]. Quantum oscillation measurements are crucial to mapping out the Fermi surface and examining the effects of correlations in the material.

[image: ]Experimental
	Magnetic torque measurements were carried out using piezoresistive cantilevers on a FeAs single crystal in both the 31 T (Cell 9) and 35 T (Cell 12) magnets at the DC Field facility. Oscillations were recorded as a function of angle, temperature, and field strength. 

Results and Discussion
	Data was taken at various angles rotating from H || a to H || c up to 31 T and then separately going from H || a to H || b as high as 35 T. For the first set of measurements there are three prominent oscillation frequencies: α1,α2, and β. Based on their similar values, α1 and α2 likely result from two nearly identical extremal orbits around the same Fermi surface pocket. For the second set of data, two frequencies, denoted γ and δ, appear. αi, β, and δ have a sinusoidal angular dependence, indicating ellipsoidal Fermi surface geometry, while γ fits better to 1/cosθ, indicating a more cylindrical shape.

Conclusions
	By tilting the field through two perpendicular planes it should be possible to construct an experimental 3D Fermi surface for FeAs. We can compare to expected angular dependence and frequency values from theoretical considerations, as well as similarities between observed frequencies for different field orientations. The observed Fermi surface is similar to that identified in [3]: the β and δ frequencies come from an electron pocket as it appears for field pointing in the two planes, while α1, α2, and γ correspond to a single band describing four identical hole pockets. Through the temperature dependence of the oscillation amplitude we calculate effective carrier masses larger than the free electron mass, indicating a moderate degree of correlations. Overall, our data fit well with the calculated Fermi surface in the SDW state as well as previous magnetoresistance and Hall effect data showing the presence of multiple carriers [3-5].[bookmark: _GoBack]Fig.1 (a) Magnetic torque of FeAs up to 31 T, at multiple angles going from H || a to H || c. (b) The oscillatory signal obtained after subtracting a third order polynomial from the raw data. The signal at different field orientations shows a clear change in oscillation pattern with angle.
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