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High-Field Magnetostriction Measurements in CeOs4Sb12
Ho, P.-C. (CSU-Fresno, Physics); Jaime, M., Singleton, J. (NHMFL/LANL); Maple, M.B. (UCSD, Physics); Yanagisawa, T. (Hokkaido U, Physics)
Introduction

The filled skutterudite compound CeOs4Sb12 displays Kondo insulating behavior accompanied by a ~1 K antiferromagnetic (AFM)/ Spin-Density-Wave (SDW) state.  In penetration depth and magnetic susceptibility measurements, we found a Fermi-surface reconstruction in CeOs4Sb12 and an unusual phase boundary in the temperature T vs magnetic field H diagram associated with the valence transition from the Ce4+ to Ce3+ state [1].  However, the phase boundary between 5 and 15 K, currently described by the susceptibility data, is hard to define.  Since a valence transition can strongly influence the electron-phonon coupling, we performed additional magnetostriction measurements to try to clarify this intriguing phase boundary.  
Experimental


Single crystals of the filled skutterudite compounds CeOs4Sb12 were prepared by the molten metal flux method at UCSD.  The magnetostriction measurements of single crystals of CeOs4Sb12 were performed along the [001] direction, in the temperature range from 0.55 K to 50 K, and magnetic fields up to 60 tesla in the Pulsed Field Facility at NHMFL/LANL.
Results and Discussion

Displayed in Fig. 1 (a) and (b) are the averaged and smooth fit microstrain ((L/L) data of a single crystal of CeOs4Sb12 as a function of the magnetic field (H) at various temperatures (T).  No quantum oscillations observed in the magnetostriction data of this single crystal sample.  At the lowest temperature 0.55K, (L/L decreases fast as H increases, plateaus to a minimum between 20 T and 35 T, then increases approximately linearly with a shallower slope until 60 T.  As temperature increases, the sharpness of the feature gradually washes out to a shallow shoulder and elbow until 40 K where the elbow is almost not visible.  We tracked the magnetic field at the beginning of the elbow (indicated with a black arrow in Fig. 1 (b)) at each T to construct the T-H phase diagram, which is shown in Fig. 1 (c).  It contains the similar features as the previously established phase diagram [1].  However, at higher T’s, the phase boundary seems to have a linear increase with H.  
Conclusions
The magnetostriction data of CeOs4Sb12 show a stronger magnetic field dependence at temperatures from 0.55 K to 24 K.  Current T-H phase diagram established by tracking the elbow position has similar feature as the previous T-H phase diagram.  However, the circumference of the phase boundary at higher temperature near 15-20 K is still not obvious in the current measurements.  We will have to perform the magnetostriction measurements on samples with improved crystal quality. 
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Figure 1 (a) Magnetostriction ((L/L) data with 32 adjacent averaged points of a single crystal of CeOs4Sb12 as a function of the magnetic field (H) at various temperatures (T).  (b) Smooth fit the (L/L (H) curve in order to resolve the feature in the signal.  (c) T-vs-H phase diagram by tracking the elbow positions in the (L/L (H) curves.  
