[image: image2.jpg]<



[image: image2.jpg]

Epitaxial Graphene Nanoribbons
Deniz, D.; Hankinson, J.; Turmaud, J.; Hu, Y.; Jiang, Y.; Jiang, Z. (Georgia Tech, Physics); Berger, C. (CNRS, Institut Néel, Grenoble, France and Georgia Tech) and de Heer, W.A. (Georgia Tech, Physics). 

Introduction 

Graphene nanoribbons grown on the sidewalls of trenches etched in SiC are single channel ballistic conductors at room temperature over distances exceeding 15 µm. A second channel emerges in short ribbons which temperature dependence of conductivity is activated with an energy that is inversely proportional to the ribbon length. This behavior is exceptional and is unexplained by current transport model for graphene [1].

The length L dependence of conductivity for the second channel indicates that the ribbons behave like quantum dots or electronic wave guides with modes that are quantized as E=πhc*/L. [1] With c*=106m/s the band velocity in graphene, E is in the THz range for µm long ribbons. The goal of the present experiment was to measure the magnetic field dependence under light irradiation that could promote transitions between these longitudinal modes.  
Experimental 

Epitaxial graphene nanoribbons 40 nm wide and below 1µm in length were measured up to 12 Tesla and under radiation of 970 GHz at low temperature. The ribbons are provided with a top gate to modulate the charge density in the graphene ribbon and access the various electronic bands at charge neutrality and in the transport diffusive regime.
Results and Discussion


In agreement with previous results [1], the measured conductance of the ribbons is of the order of 1e2/h with a small gate voltage dependence and a positive magnetoconductance. The conductance changes slightly under illumination. However the ribbons in this experimental set happened to be highly doped and far from the charge neutrality point so that only a moderate conductance variation under light was observed.  
Conclusions

 These preliminary results are very encouraging and confirm the close to one quantum conductance of the ribbons and the sensitivity to THz light. They indicate that larger photon fluence and in-situ annealed ribbons should provide the conditions to observe the expected conductance transition.
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Fig.1. Conductance as a function of gate voltage, at 3K, under high magnetic field, with and without irradiation. The ribbon is 400 nm long   









