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Quantum Critical Points and Non-Fermi Liquid Behavior in CaRuO3 and Sr2RuO4.
Wartenbe, M. (FSU, Maglab); McDonald, R. (LANL, Maglab); Baumbach, R. (FSU, Maglab); Maiorov, B. (LANL, Maglab) and Kikugawa, N. (NIMS Japan).
Introduction 

The extended nature of the 4-d transition elements compared to the 3-d counterparts makes the transition metal oxides which they constitute contain very delicately balanced ground states [1].  As a consequence these materials are excellent candidates for magnetic based quantum critical points as well as non-Fermi liquid behavior.  Here we focus on transport measurements of CaRuO3 and Sr2RuO4, respectively n=infinity and n=1 members of the Ruddelson-Popper series.
Experimental 

Samples were cut to increase resistance using a focused ion beam (FIB).  The FIB process cuts extremely small sections which is ideal for bring up resistance in low resistance samples to a measurable level.  Wires were attached to the sample in a 4-point configuration and run down to He3 temperatures in the Los Alamos NHMFL 65T pulse magnet.  The measurements were made using an AC-lockin technique. 

Results and Discussion


The Sr2RuO4 produced a very clean signal from which quantum oscillations could clear be seen as in fig. 1.  These oscillations are near 3kT in frequency.  The CaRuO3 FIBing was successful in raising the resistance to a measurable level.  Fig. 2 shows the resistance vs. field data scaled to the 0T value.  Regions of linear magnetoresistance are present but no quantum oscillations, which are present in the literature [2].  This has been attributed to the low RRR of the samples. 
Conclusions

The Sr2RuO4 quantum oscillations were very clean and easy to examine.  However, although these oscillations agree with the literature, no additional features in the data were seen.   The FIB process also produced adequate signals in the CaRuO3 compound, but issues with the sample quality seem to be the defining factor in improving the measurement further.
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Fig.1  Background subtracted resistance vs field for Sr2RuO4 showing large quantum oscillations.





Fig.2  CaRuO3 resistance vs field data scaled to 0T value.








