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Diagnostics of (quasi-) 2D systems 

     The question of experimental methods available for examination of the structure and dynamics 
of (quasi-) 2D systems is liable to depend heavily on whether we are dealing with a single system 
(e.g. graphene, He films, QHE systems) or with a macroscopically large number of similar 
systems embedded in a 3D matrix (e.g. organics, cuprates). In the latter case most of the standard 
techniques of condensed matter physics are available: e.g. X-ray/neutron scattering can be used to 
probe the structure, and at least if we can reliably subtract the contribution of the matrix, 
thermodynamic quantities such as the specific heat cv and spin susceptibility  can be measured. 
 
     For genuinely isolated single 2D systems most of these methods are impractical, simply 
because the number of atoms/electrons involved is too small. However, this difficulty should not 
be overestimated: remarkably, it is possible to examine the structure of even a single suspended 
graphene sheet by TEM*, and which conventional NMR in (say) QHE systems is impossible 
because of the weakness of the signal, resistively detected NMR has been used† to measure the 
spin susceptibility of some the more robust QH states. 
 
     The most commonly used diagnostic for (quasi-) 2D systems is the transport properties. In 
the case of a film / monolayer on a substrate, the thermal conductivity is likely to be shorted out 
by the substrate, but for free-standing films it should be measureable. Even in the case of a 
substrate, provided it is insulating, the electrical conductivity of the 2D system is relatively easy 
to measure, and so is the Hall conductivity. In the case of the QHE, in fact, until recently these 
have been just about the only things that can be measured. In principle, optical absorption and 
photoconductivity should be measurable. 

 

                                                      
* J.C. Meyer et al., Nature 446, 60 (2007). 
† E.g. R. Côté et al, PRB 93, 075305 (2016) 
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