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In this talk, I will describe how nuclear spins can be used to probe electronic states in 
low dimensional systems. The first part will concentrate on the physics of electrons in 2 
dimensions in the presence of a normal magnetic field. In this so-called “quantum Hall 
regime”, a sensitive nuclear magnetic resonance (NMR) technique known as “Resistively-
detected-NMR” can be employed to measure the spin polarization of many-body driven 
electronic states. A first example of such states is the integer quantum Hall state observed 
when one Landau level is completely filled (filling factor ν =1). In this case, exchange 
interactions between electrons induce a long range ferromagnetic order, while peculiar spin 
textures known as “Skyrmions” tend to depolarize the system. The second example I will 
discuss is the “ν = 5/2” fractional quantum Hall state, which has attracted much attention 
because of its predicted “non-abelian” anyonic quantum statistics, promising a new platform 
for topological quantum computation. I will focus in particular on the measurement scheme 
[1] that we have developed to probe the sought-after spin polarization of this state. 

 
From a more general point of view, the (hyperfine) coupling between electrons and 

nuclei is not only related to the electron spin degree of freedom, but also to the spatial 
properties of the electronic wave function. For this reason, its strength, sign and symmetry are 
highly material dependent. I will discuss within this context our efforts to probe, via NMR, 
the electronic states in the topological insulator Bi2Se3. Our identification of the bulk spin 
properties [2] constitutes a first step toward NMR-based studies and manipulation of the 
surface states in these systems. 
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