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Introduction

Ce,Rh3Ges is a member of the family of correlated f-electron systems, which are especially interesting for
their variety of ground states as well as their possible relation to the more strongly interacting electrons of the
cuprates. Previous work by Baumbach et al show evidence of an antiferromagnetic quantum phase transition
near 22 T as well as a hint of quantum oscillations near 35 T. Work at the LANL pulsed field facility has extended
the field range of these measurements revealing a multiple quantum oscillation frequencies corresponding to a
range of Fermi surface cross sections.

Experimental

Ce,Rh;Ges samples were mounted for PDO measurements. Conductivity was measured in LANL 65 T pulse
magnets. PDO, proximity detection oscillator, uses an oscillating tank circuit to detect changes in conductivity.
Quantum oscillations in conductivity can provide information about the Fermi surface of the material.

Results and Discussion

The PDO measurements yielded multiple quantum oscillation frequencies. These oscillations are being
compared to calculated Fermi surfaces. The temperature dependence of the quantum oscillation amplitude
reveals moderately heavy (~10mg) cyclotron masses. Measurements were also conducted as a function of angle,
producing oscillations with a variety of frequencies as is expected from Fermi surface calculations.

Conclusions

Quantum oscillations reveal multiple Fermi surface cross sections. Comparison of the observed frequencies
to band structure calculations are paramount for understanding the degree of f-electron hybridization at the Fermi
energy and the correlated electron physics in this material.

Acknowledgements

A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by
National Science Foundation Cooperative Agreement No. DMR-1157490, the State of Florida, and the U.S.
Department of Energy.

Ce2Rh3Ge5 A-B Axis 37.5deg Frequency 1524T Mass Plot,

mass~10.13 m, Ce2Rh3Ge5 A-C axis 0deg PDO

4| background subtraction, 10-2014
]

250 L]

[Black- Data| e WM%
A0 Red- Fit ]
SR -2000 o
1 —42
~4000 1 “WMMM

—2.92
—1.87
——1.452
—1.18
—0.75
—0.624
——0.545

3 o
£ 200 R, MWMWMM
= = ]
= i g -8000 4 MM%%
< 1501 E 1
. 10000 1 W%M%
100 - ]
- 12000
" [ 1
50 4 L -14000 |
T " T T T T T T T 1 1 T T T T T T T T
04 06 0.8 1.0 12 1.4 16 40 45 50 60
Temp K Field T

Fig.1 Mass plot based on temperature dependent quantum

oscillations.

Fig. 2 PDO amplitude against magnetic field. This
figure shows the increase in quantum oscillation signal

with decreasing temperature.




