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Fermi Surface Investigation of CeAuAl4Ge2 
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Introduction 

CeAuAl4Ge2 crystallizes in the space group Req \o(3,\s(-))m (S.G. 166), which features well separated planar hexagonal layers of Ce ions. [1,2] This atomic arrangement provides the basic conditions for geometrically driven spin glass behavior, and signatures of this appear in magnetic susceptibility where we find that the magnetic ordering temperature is much smaller than the Curie-Weiss temperature. Electrical resistivity and heat capacity measurements further show that this material is not a strongly hybridized Kondo lattice system, presenting an opportunity to study complex Ce magnetism in the absence of Kondo physics. In order to clarify the electronic behavior of this material, we sought to uncover quantum oscillations in high magnetic fields.

Experimental 

In collaboration with Dr. David Graf, ac magnetic susceptibility measurements were performed at several fixed angles  and temperatures 20 mK < T < 15 K using the SCM1 and a Quantum Design PPMS at the NHMFL under sweeping field of H = 0 – 18 T and 6 – 16 T, respectively. 
Results and Discussion -

Prior to this experiment, we performed electrical resistivity measurements for single crystal specimens, which revealed a small residual resistivity (ρ0 = 1.2 cm), indicating weak disorder scattering (i.e., good sample quality). This led us to expect that quantum oscillations would be observed in these specimens. In Fig.1a we show a background subtracted Mac vs. H data set at  = 90o and T = 22 mK, where quantum oscillations are easily observed. Fig.1b shows the Fast Fourier Transform (FFT) for this data set, which reveals many distinct frequencies that relate to different parts of the Fermi surface. Fig.2a shows the Lifshitz Kosevich fitting of the amplitude vs. temperature curve for several different frequencies at  = 90o. The fitting yielded different effective cyclotron masses from 0.3 to 1 electron mass, consistent with our conclusion from bulk measurements that strong electronic correlations from the Kondo effect are not present in this material. Fig. 2b shows the angle dependence of the observed frequencies, revealing that although it is complicated, many parts of the Fermi surface are quasi-two dimensional. 
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Fig.1, (a) Background subtracted M(H) data. (b) FFT of the data from (a). Fig.2 (a) Lifshitz-Kosevich fit of the Amplitude vs. T data of CeAuAl4Ge2 taken from several different frequencies of the FFT results. (b) Angular dependence of several frequencies of CeAuAl4Ge2.

Conclusions 

We have studied the electronic properties of the single crystal CeAuAl4Ge2 through quantum oscillation measurements. We find that this material is a good metal without strong Kondo hybridization. Our measurements show that the Fermi-surface is quasi-two dimensional and the charge carrier effective masses are light.
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