Nature of heavy fermion state in R0.01La0.99B6 (R=Ce, Ho)
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We present the results of complex study of resistivity, magnetoresistance, specific heat and magnetization of solid solutions RxLa1-xB6 (R=Ce, Ho) in the regime of isolated magnetic impurity (x~1%). In the study it was of special interest to analyze comparatively the charge transport properties, when Kramers (Ce3+) and non-Kramers (Ho3+) ions are introduced in LaB6 nonmagnetic matrix. The data obtained allow detecting the increase of resistivity with the temperature lowering both in Ce0.01La0.99B6 and Ho0.005La0.995B6 rare earth hexaborides. It was found that instead of logarithmic behavior Δρm(T)~−lnT, predicted by Kondo model, the magnetic contribution to resistivity obeys the power law Δρm(T)~T−α, which corresponds to the regime of weak localization of charge carriers with the critical exponent values α~0.39 (Ho) and 0.5 (Ce) [1]. Moreover, the analysis of the negative magnetoresistance observed at liquid helium temperatures allows concluding in favor of the formation of many-body states of a spin-polaron type near the magnetic rare-earth ions in the LaB6 matrix [2−4]. In accordance with the aforementioned results a new approach to describe the heavy fermion formation in R0.01La0.99B6 (R=Ce, Ho) is proposed.
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