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Kondo Effect in Decagonal Quasicrystal Al-Cu-Co

Shulyatev, D.A. and Klyueva, M.V. (National University of Science and Technology MISiS, Moscow, Russia)

Introduction

Decagonal quasicrystals, which contain quasicrystalline planes and a periodic direction in their structure, are the ideal objects to study the anisotropy of physical properties in particular the anisotropy of electron transport [1]. In this research we studied the effects of Fe doping on the anisotropy of electron transport of d-Al-Co-Cu single crystals.

Experimental

We have studied the temperature dependence of both resistivity and magnetoresistance of the Fe doped d-Al-Co-Cu (0.1 % at.) in the temperature range 1.4-300 K and magnetic fields of up to 18 T, using SCM2 system at the NHMFL DC Field Facility. Measurements were performed in two configurations: with current flow along the periodic direction (samples (p)) and in the aperiodic plane (samples (q)).
Results and Discussion

Strong anisotropy of the electron transport was observed. Above a certain temperature the resistivity demonstrates a metallic dependence with temperature along the periodic direction, while in the quasicrystalline plane the temperature dependence of resistivity is typical for metallic glasses (Fig. 1).

Fig. 2 shows the field dependence of Δρ/ρ for both orientations. Weak negative magnetoresistance (slightly higher the noise level) was observed in periodic direction (insert in Fig.2), while in the aperiodic plane the magnetoresistance is positive. This result contradicts to the data obtained in the undoped d-Al-Co-Cu [2]. In pure d-Al-Co-Cu the magnetoresistance is positive for both orientations. The strong anisotropy of the magnetoresistance of Fe doped d-Al-Co-Cu may be caused by the competitive contributions of weak localization and Kondo effect to the conductivity.
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	Fig. 1 Temperature dependences of resistance of decagonal Al-Cu-Co (0.1 at. % of Fe) along periodic axis and in the aperiodic plane.
	Fig. 2 The field dependence of Δρ/ρ in the aperiodic plane and along the periodic direction (insert).


Conclusions

Fe doping enhances the anisotropy of the electron transport in decagonal d-Al-Cu-Co quasicrystals. The strong anisotropy of the magnetoresistance might be caused by the competitive contributions of weak localization and Kondo effect to the conductivity.
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