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Pulsed Field Magnetoresistance of Fe1.13Te
Frampton, M.K.; Crocker, J.E. and Zieve, R.J. (UC Davis, Physics)

Introduction

Fe1+yTe, while not superconducting itself, is in the family of iron chalcogenide superconductors. Substituting even 5% Se for Te induces bulk superconductivity1 near 10K; even more exciting is the recently observed superconductivity above 100K in single-layer FeSe films2. In common with other families of unconventional superconductors, such as the high-Tc perovskites and the 115 compounds, Fe1+y(Te,Se) has a layered crystal structure and exhibits magnetic transitions as well as superconductivity. Understanding its rich phase diagram, which also includes structural transitions, may eventually illuminate the mechanism of high-temperature superconductivity.
Experimental

We measured longitudinal, in-plane magnetoresistance of Fe1.13Te in a 65T pulsed magnet at the Los Alamos facility of the National High Magnetic Field Laboratory. The sample was mounted on a double-walled probe surrounded by a helium bath, and we used temperatures between 20K and 100K

Results and Discussion
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An initial plan was to use the pulsed fields for FORC (first-order reversal curve) measurements. Temperature control issues, particularly settling times, prevented this from working during the short time available on the magnet. Instead, we explored the high-field phase diagram.


We find an interesting feature at and near 65K, as shown in the field trace of Fig. 1. The feature could indicate a phase transition. Our particular compound does have a low-temperature structural and antiferromagnetic transition in zero field, but at 38K. This is well below the observed feature, and an applied magnetic field suppresses the temperature further. The most likely thermal issue during the pulse – heating from the rapid field change – would tend to warm the sample above the nominal temperature. Hence it is highly unlikely that the feature observed at pre-pulse temperatures above 60K could correspond to the known lower-temperature transition.


As the initial temperature decreases below 65K, the feature moves to higher fields and becomes more prominent. By 62.5K the upswing in resistance exceeds 10, as opposed to less than 5 at 65K, and has moved to 25T. At higher temperatures the feature becomes indistinct. It remains above 10T at 66K but by 68K can no longer be distinguished. This restriction to fields above 10T explains why the proposed transition has not previously been observed.

Conclusions

We suggest an additional phase transition in Fe1.13Te, about 20K above the known magnetostructural phase transition. Further measurements are needed to trace out its behavior and identify its nature.
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Fig.1 Pulse at 65K, showing clear feature near 14T for both increasing and decreasing field.









