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Graphene as a material for investigations of mesoscopic physics has provided a new system for 

fundamental investigations of quantum transport. Recent work in our group has demonstrated repro-

ducible conductance fluctuations, which, at first glance, appear reminiscent of the so-called universal 

conductance fluctuations (UCF), known from the study of dirty metals since the 1980s. A quantitative 

comparison has shown, however, that these fluctuations are in fact non-universal, since they violate the 

ergodic hypothesis that provides the foundation for UCF theory [1,2].  Detailed numerical simulations 

of quantum transport, which indicate that conductance fluctuations generated by sweeping Fermi en-

ergy is generally, have recently confirmed this breakdown not equivalent to those obtained when vary-

ing magnetic field [3]. Indeed, in the same study, it was even found that the amplitude of fluctuation is 

dependent upon the amplitude of the random potential, in marked contrast to the expectations for UCF. 

This violation of one of the core concepts of mesoscopic physics indicates that more work needs to be 

done to understand the nature of quantum-interference phenomena in graphene. In our presentation 

we therefore describe our recent low-temperature measurements of mesoscopic fluctuations in 

graphene, in which we compare the amplitude of fluctuations arising from separate variation of either 

magnetic field or Fermi energy. From a comparison of these different experiments, we discuss how the 

influence of disorder is manifested in the non-universal conductance fluctuations of graphene. 
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