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Electron Transport in Al-Cu-Co-Fe Quasi-Crystals and Approximants

Shulyatev, D.A.; Klyueva, M.V. (National University of Science and Technology MISiS, Moscow, Russia) and Suslov, A. (NHMFL)
Introduction
A large number of studies have been carried out to investigate the influence of a crystal structure on physical properties of icosahedral and decagonal quasi-crystals and their crystalline approximants which consist of the same atomic clusters. The quaternary Al-Cu-Co-Fe system presents a special interest from this point of view because it contains both decagonal and icosahedral phases and their approximants. [1]
Experimental
The following samples were tested: decagonal quasi-crystals samples (sample #1), decagonal approximant (# 2), icosahedral approximant (# 3) and icosahedral quasi-crystals (# 4)

We have studied the temperature dependence of both resistivity and magnetoresistance of the quasi-crystals and appoximants Al-Co-Cu-Fe 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 grown direction and in the perpendicular grown.

Results and Discussion

Temperature dependences of resistivity (for samples #1, #2, #3 the resistivity was measured along and perpendicular their long axis). Resistivity of the samples #1, #2, #3 measured along their long axis grows almost linearly above 50 K with increasing temperature while their resistivity in perpendicular direction is well approximated by a second-order polynomial. Samples #2, #3, #4 show rather high magnetoresistance with Δρ/ρ(B2) and Δρ/ρ(B1/2) linear temperature dependences for samples #2, #3 and sample #4 respectively.

Conclusions
Actions of the magnetoresistance icosahedral quasi-crystals might be caused by the competitive contributions of weak localization and quantum interference effects. To retain the important connection with structure one can then perhaps describe quasi-crystals as atomically ordered materials which are electronically disordered. [2]
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Fig. magnetoresistance with Δρ/ρ(B2) and Δρ/ρ(B1/2)









