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High-Field Behavior of the Internal Interfaces of Graphite
Barzola Quiquia, J., Precker, C.E., Esquinazi, P. (UNI Leipzig, Physics); Jaime, M., Chang, M. (LANL, NHMFL)

Introduction

[image: image2.jpg]The diversity of results obtained in the transport properties of bulk graphite samples in the last 60 years indicates that we still do not fully understand the responsible microscopic mechanisms. First observation of the existence of internal interfaces between crystalline regions in graphite samples of highly oriented pyrolytic graphite (HOPG) was done by means of transmission electron microscopy (TEM) using a TEM lamella [1]. Systematic studies of the transport properties as a function of sample thickness and other configurations revealed that the internal interfaces contribute substantially to the electrical transport [2]. X-ray diffraction studies of HOPG samples revealed that at least ~10% of the rhombohedral phase (3R) exists in usual samples [3]. High magnetic field measurements in graphite were reported in the last 35 years, but experiments were done on bulk, millimeter size samples [4,5]. For this work, we have prepared micrometer size lamellae from HOPG with interfaces and four electrodes made by lithography contacting the interfaces edges. Magnetoresistance measurements in pulsed fields up to 65 T were performed.
Experimental


A ~500 nm thick lamella was prepared by focused-ion-beam technique from a HOPG bulk sample, see inset in Fig.1. Magnetoresistance experiments have been carried out with the field along the c-axis direction of the HOPG lamella using a 60 (65) T multi-shot magnet in the temperature range of 0.48 K to 250 K. 

Results, Discussion, Conclusion

The magnetoresistance results are plotted in Fig. 1 for fields up to 65 T. The results are similar to those reported for bulk graphite [4,5]. In Fig. 1 we have indicated the specific fields at which magnetic field induced transitions occur [6]. Our results are basically in agreement with literature, but for a micrometer sized sample with contacts on the interfaces edges. It opens the possibility to study directly the electronic transport of the internal interfaces of graphite as well as of ideal graphite also, preparing sample without interfaces.
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Fig 1: Magnetoresistance of a HOPG lamella for magnetic fields applied parallel to the c-axis, at various temperatures. The up-pointing arrows indicate the α-transitions and the down-pointing the α’-ones [6]. The inset shows a picture of the lamella.








