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Study on the Origin of the Resistance Peak of Bulk Layered Materials in a Strong In-Plane Magnetic Field
Kang, W. (Ewha Womans U., Physics) and Hiraki, K. (Gakushuin U., Physics)
Introduction

The coherence peak can possibly be explained from the interlayer tunneling due to in-plane magnetic field in the absence of cyclotron motion. In this model, the interlayer conductance quenches when the displacement of the Fermi surface exceeds the Fermi wave vector kF. Unfortunately, most of the bulk layered systems have relatively large carrier densities and therefore large kF requiring very high magnetic field, at least an order of magnitude higher than the currently available magnetic field. Recently, we found that there are quantum oscillations in an organic metal α-(BEDT-TTF)2I3 whose frequency is less than 1 T. The corresponding Fermi surface is still too large to reach the quenching criterion in an ordinary laboratory magnet. However, the organic conductor has usually large in-plane anisotropy and our preliminary measurement reveals that the Fermi surface responsible to these very low-frequency oscillations is also very anisotropic. Therefore, we can anticipate reaching the quenching field for some directions and to have a direct evidence of the tunneling model for the interlayer conduction in a strictly in-plane field.
Experimental


A miniature pressure cell based on an indenter design was developed to produce a pressure and to be used in a small rotator space provided in Cell 9. Resistive superconducting transition of a pure lead (Pb) wire was used to estimate the pressure value at low temperature. An ac current was put along the c*-axis and the longitudinal voltage was measured also along the c*-direction. The sample was precisely aligned before sweeping magnetic field so that the field lies exactly parallel to the conducting plane. Field orientation in the conducting plane could not be determined in a single-axis rotator and estimated with the previous results at low field.
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Results and Discussion


Figures above show magnetic field dependence of the simulated curve (left panel) and the best so far measured conductance (right panel), respectively. At the field of 31.3 T, we observed a possible conductance maximum, but only the rising part of the peak could be observed until the maximum field. Both the initial fall of conductivity and the rising conductivity towards a maximum are broader in the experiment than in the simulation. Even the existence of a small out of plane magnetic field can substantially increase the inter plane conduction.
Conclusions

Although the Fermi surface of α-(BEDT-TTF)2I3 is exceptionally small to be of the order of 1 T, a magnetic field of 31 T was not yet enough to directly observe the quenching of the interlayer tunneling due to the displacement of the Fermi surface. However, we observed a possible signature of the conductance peak close to the maximum field. In order to confirm what we found, we will try a larger magnetic field. We will also try to reduce the size of the Fermi surface by optimizing the pressure value.
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