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Unraveling the Metallic and Magnetic Configuration of CeCu2Ge2 as a 
Function of Pressure
Coniglio,  W.A.; Grockowiak, A.; Graf, D.E.; Park, J.-H.; Murphy, T.P.; Tozer, S.W. (NHMFL-TLH); Riner, L.; Wackes, E.; Schlottman, P. (Florida State University) and Ebihara, T. (Shizuoka University, Japan)
Introduction

CeCu2Ge2 is a metallic Kondo system with superconductivity at high pressure due to both antiferromagnetic and valence fluctuations. Prior to this experiment, the Fermi surface had been calculated but not observed by the quantum oscillation method. Using diamond anvil cells, we report observation of quantum oscillations at pressures up to 2.5 GPa and fields up to 65 Tesla as well as a large number of electronic and magnetic phase transitions that manifest themselves in either resistivity or susceptibility.
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Experimental


We conducted the electronic and magnetic phase study on a rotator in 3He using NHMFL-TLH Cell 9 and the quantum oscillation study in 3He using NHMFL-LANL Cell 1. All data were taken using a tunnel diode oscillator mounted < 3 cm from the diamond cell for maximum sensitivity. Signal to noise ratios of 1 ppm in frequency were obtained in both experiments.
Results and Discussion
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In the DC field data, a surprisingly large number of resistive and magnetic transitions are evident. Some of these were previously reported,[1] and some are entirely new. The highest of these is the transition out of the antiferromagnetic phase. The phase space is quite complex, evolving in field, temperature, and pressure. Presumably, it would also have a component in Si doping as well.

Using a short pulse magnet at NHMFL-PFF and probes, fridges, and electronics, diamond anvil cells developed and built at NHMFL-TLH, we observed quantum oscillations above 40 T at pressures up to 2.5 GPa and temperatures from 396 mK to 1.4 K. For future work we plan to push further upward in pressure.
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Fig. � SEQ Fig. \* ARABIC �1� TDO response of CeCu2Ge2 at 1.3 GPa, showing a large number of electronic and magnetic phase transitions. Lower traces indicate field along the c-axis; upper ones are in the a-b plane. Frequency behavior is relative with an overall minus sign.








Fig. 2 TDO response of CeCu2Ge2 at 2.5 GPa with field along the c-axis. Quantum oscillations match between the up and down sweeps with amplitude of ~10 ppm relative to the total oscillator frequency.












