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Inhomogeneous Superconductivity
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Introduction 

Some highly anisotropic organic superconductors show credible evidence for inhomogeneous superconductivity, also known as the Fulde Ferrell Larkin Ovchinnikov (FFLO) state. We have samples of λ-(BETS)2GaCl4 from A. Kobayashi and samples of β-(ET)2SF5CH2CF2SO3 from J. Schleuter. Prior to this work Shubnikov – de Hass oscillations were not seen below 32 T[1] in the BETS compound, and the transition to the FFLO state did not have much detail[2]. We are seeking more accurate and detailed Fermi surface information from these experiments, in addition to new measurements of the vortex state to FFLO state transition.

Experimental


We made rf penetration depth measurements with a tunnel diode oscillator (TDO) in two experiments, one in LANL and last year in Tallahassee. In both cases the sample was on a rotator as the FFLO state can only be stabilized if the magnetic field is precisely aligned along the conducting planes. 

Results and Discussion


Although we had great results in Tallahassee, published last year, we did not get great results in LANL. Although we could see the superconducting transition as a function of angle, we did not have the resolution to see SdH oscillations and we had difficulty keeping the TDO oscillating at high fields because of dB/dt induced voltages. This was the second time we ran the experiment in Los Alamos.  We had been building a new probe at Los Alamos specifically for TDO measurements, but unfortunately it was not ready for this experiment.  We have decided to continue designing and building a new probe at our home institution (with some help from Los Alamos) and hope to repeat this experiment in the future. Retrofitting a probe for high frequency TDO measurements is not the best way to get good results. 

Conclusions

A tuned and tested high frequency probe will make these kinds of experiments much more successful. 
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