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Aharonov-Bohm oscillations and weak antilocalization in Cr9.35Te16 single crystals
Cao, G.–X. (LSU, Department of Physics & Astronomy); Jin, R. (LSU, Department of Physics & Astronomy)
Introduction

Materials that exhibit a linear magnetoresistance (MR) and/or quantum oscillations have received great attention in the condensed matter physics community. We have focused on the magnetotransport property study of metallic Cr9.35Te16 ferromagnet (magnetic transition occurs at TC ~ 167 K), which has not been investigated previously. 
Experimental


High quality plate-like Cr9.35Te16 single crystals were used for the MR measurements in the Cell 9 of the National High Magnetic Field Laboratory in Tallahassee. A single-axis rotation probe was used to rotate the sample under the magnetic field. 
Results and Discussion
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Fig.1(a) shows the magnetic field dependence of the in-plane transverse MR at indicated temperatures. Pronounced oscillations were observed below ~13Tesla in a wide temperature range. At 0.36 K, the MR turns into a linear field dependence above 13 Tesla. Upon increasing temperature, the linear MR gradually changes from positive linear (T<15 K) to square-root-field dependence with negative sign. To understand the oscillations in low fields, the derivative of MR (dMR/dH vs. H) is plotted in Fig.1(b) ), which shows periodic behavior with H, reminiscent of the A-B effect. This phenomenon appears only when H//[110] and H┴I direction (see the inset of Fig.1(a)). When H // c ( Fig.1(c)), the MR is positive between 0.36 K and 53 K. Although it shows linear behavior as well at high fields, a cusp shaped MR occurs at low fields, which can be fit with the following formula  [image: image1.png]


 as demonstrated in Fig. 1(d). Here, (( is the magnetoconductivity, lϕ stands for the phase coherent length, α is a parameter, ψ(x) is digamma, and the formula is derived for the case of weak anti-localization (WAL) in 2D. 
Conclusion

We have investigated the MR up to 31 T at various temperatures, and the MR is extremely sensitive to both field strength and orientation. When H//[110] and I//[1
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0], the MR exhibits oscillations with the period of H, reflecting the A-B effect in fields lower than 13 T. At high fields, the MR shows linear-H dependence at low temperatures and quadratic-H dependences at high temperatures. When H//c, the magnetoconductivity reveals 2D WAL effect at low temperatures. These indicate quantum effects in the metallic Cr9.35Te16 ferromagnet. 
Acknowledgements

This work is supported by the U.S. Department of Energy under EPSCoR Grant No. DE-SC0012432 with additional support from the Louisiana Board of Regents. A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by National Science Foundation Cooperative Agreement No. DMR-1157490 and the State of Florida.
�


Fig.1: (a) MR versus H at various temperatures; (b) The Derivative of MR (dMR/dH) versus H at 0.36 K; (c) Field dependence of the MR when H//c and I//ab at indicated temperatures; (d) Δσ as a function of field at low field regions at T=0.36 K. The solid line is the fitting to the 2D WAL model. 
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