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Electron Paramagnetic Resonance Studies of the of the Heavy Fermion YbRh2Si2 
Beedle, C.C.; McDonald, R. (NHMFL, LANL); Fisk, Z. (UC Irvine); Harrison, N. and Singleton, J. (NHMFL, LANL)
Introduction
Electron Paramagnrtic Resonance (EPR) measurements have indicated that an ESR signal characteristic of the Kondo ion Yb3+ is observable in this system well below the Kondo temperature, TK = 25 K [1,2]. This is interesting, considering that thermodynamic measurements suggest that the EPR linewidth due to spin fluctuations should be approximately equal to the Kondo temperature kBTK/gµB ≈ 10 T; if correct, this would broaden the resonance so much as to make it undetectable. Furthermore, this system exhibits appreciable magnetoanisotropy evident in calculated g-factors from susceptibility measurements and low frequency EPR data: g( = 3.5 (ab-plane) versus g// = 0.17 (c-axis). For magnetic fields applied in the ab-plane, the field-dependent magnetization exhibits a change in slope that signifies a phase transition from a 4f itinerant state to a localized state (at about 10 T). Our unique capabilities, i.e. high magnetic fields and high frequencies, provide an excellent opportunity to study the spin-dynamics of both the localized state and the delocalized state through the phase transition. 
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Newly designed resonant cavities with fundamental frequencies of 44 and 60 GHz were used in conjunction with 15T superconducting magnet to perform highly sensitivity EPR measurements. High frequencies were generated employing a millimeter-wave vector network analyzer (70-471 GHz).  
Results and Discussion


Temperature dependent and frequency dependent EPR measurements Fig.1 have been performed up to 9.5 T (471 GHz), and reveal that the g-factor (g( = 3.5, ab-plane) is exhibits a linear frequency vs field scaling. Furthermore, an apparent decrease in line intensity and pronounced change in the EPR lineshape is observed as the phase boundary is approached at 9.5 T. 
Conclusions

Though efforts are ongoing, no resonance conditions have been observed above magnetic fields exceeding the 4f itinerant to localized transition. Owing to the small effective g// = 0.17, this system might potentially be a good candidate for studies in the 100 T and/or the single-turn systems, as large fields/frequencies would be required to probe the electronic structure in the B //c crystal orientation.
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Fig.1 Plot of the EPR resonance position versus magnetic field for YbRh2Si2 collected at 1.8K at frequencies between 70-471 GHz. Resonance position data were extracted from frequency dependent field-sweep data (not shown).









