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The advent of Dirac-matter, most notably topological insulators (TIs), is expected to 

revolutionize the designs and concepts of device technology. However, most novel device 

designs are based on electron transport properties of gate-tuneable surface state densities. 

Understanding the field-effect response in metal-oxide-TI (MOTI) systems is therefore an 

essential task. We investigate the field-effect response of MOTI-capacitors in the high-

frequency range up to 40GHz. By virtue of a gate electrode, we are able to control the surface 

chemical potential over a bipolar energy range. Our measurements provide the energy 

dependence of the electronic surface compressibility and conductivity. We will present a 

comparative study of these electronic properties between uncapped samples, exhibiting 
lithography-induced doping, and a capped (almost dopant-free) samples. This comparison 

gives new insight into the electrostatics of TI devices, in particular with respect to screening 

due to surface and bulk states which is supported by compressibility modelling. Furthermore, 

I will discuss specific features of topological matter ranging from bulk-surface scattering 

suppression to the topological response of surface states to strong external electric fields. 

 

 
 

Fig. 1. Electronic surface compressibility and sample resistivity vs surface chemical potential 

in left) uncapped (i.e. doped) and right) capped (i.e. undoped) samples. The origin of surface 

chemical potential is set to the position of the capacitance minimum. 


